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2006 IPCC Guidelines for 
National Greenhouse Gas Inventories. 

IPCC 
Guidelines

2006 IPCC Guidelines,  

IEA estimates vs. UNFCCC submissions

IPCC Good Practice Guidance and 
Uncertainty Management in National Greenhouse Gas Inventories

IEA emissions estimates IPCC methodologies
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CO2 emissions from fuel combustion
 Global Energy & CO2 Status Report
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IPCC Guidelines for National 
Greenhouse Gas Inventories

Revised 1996 
IPCC Guidelines for National Greenhouse Gas Inven-
tories 1996 GLs

2006 IPCC Guidelines for National Greenhouse 
Gas Inventories (2006 GLs) 

1996 GLs

2006 GLs
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Revised 
1996 IPCC Guidelines,

2006 GLs

2006 GLs

IEA estimates: Changes 
under the 2006 IPCC Guidelines

2006 GLs
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IPCC Guidelines

2006 GLs

2000 IPCC Good Practice Guidance for National Green-
house Gas Inventories

Good Practice Guidance

fuel combustion

IEA estimates: Changes under the 
2006 IPCC Guidelines
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CO2 fuel combustion

2006 IPCC Guidelines
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2006 IPCC Guidelines

Manufacturing industries and construction
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2006 IPCC Guidelines

Revised 
1996 IPCC Guidelines.

 IEA es-
timates: Changes under the 2006 IPCC Guidelines. 

Understanding the IEA CO2 
emissions estimates

, 
National 

Accounts Statistics
National 

Accounts of OECD Countries, Volume 2019 Issue 1: 
Main Aggregates

OECD Factbook
2015
OECD Factbook 2015

, 
World Development Indicators

Key Indicators

GDP using exchanges rates:

National Accounts 
Statistics

National Accounts of 
OECD Countries Volume 2019 Issue1: Main 
Aggregates

OECD Economic 
Outlook
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World Development Indicators

  

GDP using purchasing power parities:

Eurostat-OECD Metho-
dological Manual on Purchasing Power Parities

GDP using exchange rates

,
World Development Indicators
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An integrated 
system for CO2/Energy/GNP analysis: case studies on economic 
measures for CO2 reduction in Japan

Tracking Clean Energy Progress 2016
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Decomposition analysis of 
CO2 emissions from electricity generation in China.

t
0

Decomposition analysis for policymaking in energy: which 
is the preferred method?
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2006 GLs,
 1996 GLs

2006 GLs
GLs

1996 GLs 2006 GLs

2006 GLs
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IEA Energy Balances
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2006 GLs  Reporting Guide-
lines on Annual Inventories

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



The information in this document with reference to “Cyprus” relates to 
the southern part of the Island. There is no single authority representing 
both Turkish and Greek Cypriot people on the Island. Turkey recognises 
the Turkish Republic of Northern Cyprus (TRNC). Until a lasting and 
equitable solution is found within the context of the United Nations, Tur-
key shall preserve its position concerning the “Cyprus issue”

The Republic of Cyprus is recognised by all members of the United 
Nations with the exception of Turkey. The information in this document 
relates to the area under the effective control of the Government of the 
Republic of Cyprus. 
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The countries that are listed above are included in  
Annex I of the United Nations Framework Convention 
on Climate Change as amended on 11 December 
1997 by the 12th Plenary meeting of the Third Confer-
ence of the Parties in Decision 4/CP.3. This includes 
the countries that were members of the OECD at the 
time of the signing of the Convention, the EEC, and 
fourteen countries in Central and Eastern Europe and 
the Former Soviet Union that were undergoing the 
process of transition to market economies. During 
subsequent sessions, the Conference of the Parties 
agreed to amend Annex I to the Convention to include 

Malta (Decision 3/CP.15, effective from 26 October 
2010) and Cyprus38 (Decision 10/CP.17, effective 
from 9 January 2013)

According to Decision 26/CP.7 in document 
FCCC/CP/2001/13/Add.4, Turkey has been deleted 
from the list of Annex II countries to the Convention. 
This amendment entered into force on 28 June 2002. 

Refers to countries with emissions targets under the 
second commitment period (CP) of the Kyoto Protocol 
(2013-2020) as per the Doha Amendment. This differs 
from the list of countries with targets under the first 
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CP (2008-2012). Please note that the Doha Amend-
ment has not yet entered into force. Membership of 
Annex B in the second CP of the Kyoto Protocol differs 
from that in Annex I. In particular, Annex B excludes, 
or does not contain targets for Canada, Japan, 
New Zealand, the Russian Federation, Turkey and the 
United States (all Annex I member states), but includes 
Kazakhstan (a non-Annex I Party under the Conven-
tion, but an Annex I Party under the Kyoto Protocol 
(as per decision 9/CMP.8). 
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II.4  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from fuel combustion

million tonnes of CO

% change
90-17

World ¹ 13 945.2 15 486.6 17 708.4 18 249.0 20 521.1 21 387.2 23 239.8 27 074.8 30 571.4 32 430.9 32 839.9 60.0%

Annex I Parties .. .. .. .. 13 721.6 12 992.5 13 630.5 13 856.6 13 240.1 12 432.0 12 282.6 -10.5%
   Annex II Parties   8 580.8 8 845.0 9 419.3 9 072.9 9 659.6 10 038.6 10 907.5 11 085.7 10 413.7 9 702.4 9 471.6 -1.9%
      North America      4 629.3 4 732.9 5 018.1 4 908.2 5 222.7 5 522.9 6 246.1 6 243.7 5 880.7 5 486.3 5 309.1 1.7%
      Europe      3 043.6 3 066.3 3 307.4 3 059.4 3 113.2 3 088.2 3 162.2 3 276.0 2 991.8 2 655.4 2 613.3 -16.1%
      Asia Oceania  907.9 1 045.8 1 093.8 1 105.3 1 323.8 1 427.5 1 499.2 1 566.0 1 541.1 1 560.8 1 549.3 17.0%
   Annex I EIT   .. .. .. .. 3 927.0 2 792.4 2 513.3 2 545.4 2 548.7 2 403.1 2 424.4 -38.3%
Non-Annex I Parties .. .. .. .. 6 170.0 7 677.1 8 756.3 12 226.4 16 210.9 18 808.4 19 275.3 212.4%
Annex B Kyoto Parties .. .. .. .. 5 379.7 4 795.7 4 656.2 4 871.6 4 625.9 4 151.1 4 149.1 -22.9%

Intl. aviation bunkers  168.8  173.2  201.4  224.2  258.3  289.7  354.5  420.3  457.5  530.4  584.9 126.4%
Intl. marine bunkers  354.0  341.2  357.2  306.4  371.3  428.0  498.4  571.5  662.9  660.1  697.1 87.8%

Non-OECD Total 4 078.5 5 214.5 6 566.2 7 377.5 8 837.1 9 140.1 9 836.4 13 239.4 17 084.9 19 549.9 19 979.3 126.1%
OECD Total 9 343.9 9 757.7 10 583.7 10 340.9 11 054.4 11 529.5 12 550.4 12 843.7 12 366.1 11 690.5 11 578.5 4.7%

Canada  340.2  377.1  422.3  393.9  419.6  449.0  516.3  540.4  528.6  557.7  547.8 30.6%
Chile  21.0  17.1  21.4  19.6  29.4  37.1  48.6  54.4  68.6  81.1  86.1 192.5%
Mexico  93.7  134.6  204.6  241.2  257.0  291.3  359.7  412.4  440.5  442.4  446.0 73.6%
United States 4 289.0 4 355.8 4 595.8 4 514.3 4 803.1 5 073.9 5 729.9 5 703.2 5 352.1 4 928.6 4 761.3 -0.9%
OECD Americas 4 744.1 4 884.6 5 244.1 5 169.0 5 509.1 5 851.3 6 654.5 6 710.5 6 389.8 6 009.8 5 841.2 6.0%

Australia  143.4  179.5  206.7  220.1  259.7  285.3  334.6  365.5  383.6  373.8  384.6 48.1%
Israel ²  13.8  16.4  18.9  24.3  32.8  44.9  54.8  58.8  68.4  63.9  63.8 94.3%
Japan  751.0  849.9  870.6  866.2 1 042.3 1 118.2 1 135.6 1 166.8 1 127.2 1 155.7 1 132.4 8.6%
Korea  52.9  77.7  125.6  155.7  231.8  357.3  431.9  457.7  550.9  582.0  600.0 158.9%
New Zealand  13.5  16.4  16.5  18.9  21.7  23.9  29.0  33.7  30.3  31.3  32.2 48.2%
OECD Asia Oceania  974.6 1 139.9 1 238.3 1 285.3 1 588.4 1 829.7 1 986.0 2 082.5 2 160.5 2 206.7 2 213.1 39.3%

Austria  48.6  49.5  54.4  52.6  56.2  59.5  61.8  74.8  68.6  62.2  64.9 15.4%
Belgium  118.0  115.6  125.5  101.0  106.5  111.3  114.0  107.7  103.9  92.8  90.4 -15.1%
Czech Republic  153.5  155.0  168.0  175.3  150.2  123.2  121.2  118.4  112.5  99.4  101.7 -32.3%
Denmark  55.4  52.6  63.1  61.0  51.0  58.4  50.8  48.5  47.3  31.9  31.3 -38.7%
Estonia .. .. .. ..  35.0  15.9  14.4  16.7  18.6  15.1  16.0 -54.4%
Finland  39.9  44.2  54.9  48.3  53.8  55.7  54.6  54.9  62.0  42.4  42.6 -20.9%
France  423.4  423.1  455.2  351.8  345.6  343.6  364.7  371.9  340.2  299.6  306.1 -11.4%
Germany  978.1  973.4 1 048.2 1 004.3  940.0  856.6  812.3  786.7  758.8  729.7  718.8 -23.5%
Greece  25.1  34.1  45.2  54.5  69.9  76.5  87.9  95.2  83.4  64.5  63.2 -9.5%
Hungary  60.3  70.2  82.6  79.8  65.7  56.2  53.3  54.7  47.1  42.7  45.8 -30.3%
Iceland  1.4  1.6  1.7  1.6  1.9  2.0  2.2  2.2  1.9  2.1  2.2 14.6%
Ireland  21.6  21.1  25.9  26.5  30.1  32.6  40.9  44.4  39.5  35.3  35.7 18.6%
Italy  289.4  317.1  355.4  342.0  389.4  401.1  420.4  456.4  392.0  329.7  321.5 -17.4%
Latvia .. .. .. ..  18.8  8.9  6.8  7.6  8.1  6.8  6.7 -64.4%
Lithuania .. .. .. ..  32.2  13.4  10.2  12.4  12.3  10.6  10.8 -66.4%
Luxembourg  16.5  12.7  12.5  10.3  10.7  8.2  8.1  11.5  10.7  8.8  8.6 -19.7%
Netherlands  127.7  132.0  145.4  138.4  147.8  163.6  161.6  167.5  170.8  157.9  155.6 5.3%
Norway  23.0  23.6  27.2  26.4  27.5  31.4  31.9  34.5  37.3  35.9  34.8 26.6%
Poland  287.4  338.9  416.0  422.4  344.8  333.3  289.6  296.3  307.5  282.7  305.8 -11.3%
Portugal  14.4  18.0  23.8  23.9  37.9  47.2  57.9  61.4  47.6  46.9  50.8 34.0%
Slovak Republic  38.9  43.2  55.8  54.4  54.8  41.2  36.9  37.3  34.6  29.4  32.2 -41.2%
Slovenia .. .. .. ..  13.5  14.1  14.1  15.4  15.4  12.8  13.4 -0.9%
Spain  119.1  155.8  186.3  173.0  202.6  228.2  278.6  333.7  262.1  247.1  253.4 25.1%
Sweden  82.0  79.0  73.1  58.4  52.1  56.9  52.0  49.1  46.1  37.1  37.6 -27.7%
Switzerland  38.9  36.8  39.3  41.8  40.7  41.5  42.0  44.0  43.3  37.3  37.1 -8.9%
Turkey  41.7  59.6  71.5  95.4  128.8  154.0  201.2  215.9  267.8  319.0  378.6 194.0%
United Kingdom  621.1  576.0  570.6  543.5  549.4  513.8  520.6  531.6  476.6  394.1  358.7 -34.7%
OECD Europe 3 625.3 3 733.1 4 101.3 3 886.6 3 956.9 3 848.5 3 909.9 4 050.7 3 815.8 3 474.0 3 524.3 -10.9%

IEA/Accession/Association 10 588.7 11 395.9 12 694.1 12 855.7 14 265.1 15 945.4 17 499.8 20 506.5 23 136.6 24 402.3 24 596.7 72.4%
European Union - 28 .. .. .. .. 4 024.2 3 812.2 3 786.3 3 922.8 3 612.6 3 216.1 3 209.3 -20.3%
G20 .. .. .. .. 16 794.3 17 730.7 19 197.7 22 238.4 24 992.1 26 334.7 26 521.7 57.9%
Africa  249.2  324.3  397.9  465.6  530.6  578.4  663.0  865.2 1 017.9 1 156.7 1 185.1 123.3%
Americas                             5 081.6 5 293.1 5 750.6 5 653.3 6 062.7 6 504.2 7 435.3 7 567.7 7 411.5 7 144.1 6 905.2 13.9%
Asia                                 .. .. .. .. 5 838.1 7 318.5 8 159.7 11 320.5 14 956.4 17 364.8 17 896.1 206.5%
Europe                               .. .. .. .. 7 173.2 5 953.2 5 757.9 5 919.8 5 641.2 5 154.0 5 138.1 -28.4%
Oceania                               161.12  201.11  228.35  244.57  286.90  315.24  370.90  409.81  423.98  420.88  433.46 51.1%

INTERNATIONAL ENERGY AGENCY

1. Total world includes non-OECD total, OECD total as well as international marine bunkers and international aviation bunkers.
2. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.5

CO  emissions from fuel combustion

million tonnes of CO

% change
90-17

Non-OECD Total 4 078.5 5 214.5 6 566.2 7 377.5 8 837.1 9 140.1 9 836.4 13 239.4 17 084.9 19 549.9 19 979.3 126.1%

Albania  3.9  4.3  6.8  6.9  5.7  1.8  3.1  3.8  3.9  3.8  4.3 -23.5%
Armenia .. .. .. ..  19.8  3.4  3.4  4.1  4.0  4.7  5.2 -74.0%
Azerbaijan .. .. .. ..  53.5  32.4  27.3  29.0  23.5  30.8  30.8 -42.4%
Belarus .. .. .. ..  99.9  57.0  52.1  55.0  59.5  52.6  54.1 -45.9%
Bosnia and Herzegovina .. .. .. ..  24.0  3.3  13.7  15.9  20.5  19.3  22.3 -6.8%
Bulgaria  63.8  73.3  85.0  82.2  71.5  52.7  42.1  46.5  44.4  43.7  42.8 -40.1%
Croatia .. .. .. ..  20.3  14.8  16.8  19.9  18.2  15.5  16.2 -20.3%
Cyprus ¹  1.7  1.7  2.6  2.8  3.9  5.0  6.3  7.0  7.3  5.9  6.4 63.6%
Georgia .. .. .. ..  33.5  8.1  4.6  4.1  5.0  8.4  8.7 -74.0%
Gibraltar  0.1  0.1  0.1  0.1  0.1  0.3  0.3  0.4  0.5  0.6  0.7 393.0%
Kazakhstan .. .. .. ..  237.3  170.5  112.0  156.9  221.1  245.8  255.8 7.8%
Kosovo .. .. .. .. .. ..  5.1  6.6  8.7  8.6  8.2 ..
Kyrgyzstan .. .. .. ..  22.8  4.5  4.5  4.9  6.0  9.9  8.9 -60.9%
Malta  0.7  0.7  1.0  1.2  2.3  2.4  2.1  2.6  2.6  1.6  1.5 -34.5%
Republic of Moldova .. .. .. ..  30.5  11.9  6.5  7.8  7.9  7.6  7.5 -75.3%
Montenegro .. .. .. .. .. .. ..  2.0  2.6  2.4  2.2 ..
Republic of North Macedonia .. .. .. ..  8.6  8.3  8.5  8.9  8.3  7.1  7.4 -13.4%
Romania  114.7  140.6  177.4  174.9  168.2  117.6  86.2  92.6  74.7  69.6  70.8 -57.9%
Russian Federation .. .. .. .. 2 163.5 1 548.3 1 474.4 1 481.9 1 529.2 1 534.5 1 536.9 -29.0%
Serbia .. .. .. ..  61.9  44.5  42.9  50.3  45.6  44.5  46.1 -25.5%
Tajikistan .. .. .. ..  11.0  2.5  2.2  2.3  2.3  4.2  5.8 -47.0%
Turkmenistan .. .. .. ..  44.6  33.3  36.7  48.1  56.9  69.1  69.0 54.5%
Ukraine .. .. .. ..  688.6  395.8  295.1  290.6  266.6  187.6  171.3 -75.1%
Uzbekistan .. .. .. ..  114.9  94.6  115.1  105.6  100.6  92.2  81.2 -29.4%
Former Soviet Union 1 941.7 2 480.7 2 935.7 3 078.3 .. .. .. .. .. .. .. ..
Former Yugoslavia  61.8  73.5  84.2  119.6 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia 2 188.3 2 774.8 3 292.7 3 465.9 3 886.4 2 612.9 2 361.2 2 447.1 2 520.0 2 469.9 2 464.1 -36.6%

Algeria  8.6  13.6  27.7  42.1  51.2  55.3  61.5  77.5  95.5  130.4  130.5 155.0%
Angola  1.6  2.0  2.7  2.8  3.9  3.9  4.6  6.1  15.2  21.5  18.0 359.5%
Benin  0.3  0.5  0.4  0.5  0.3  0.2  1.4  2.7  4.6  5.3  6.8 +
Botswana .. .. ..  1.5  2.8  3.2  4.0  4.3  3.3  7.1  7.7 174.9%
Cameroon  0.7  1.0  1.7  2.4  2.6  2.5  2.8  2.9  5.1  5.9  6.2 132.7%
Congo  0.6  0.6  0.7  0.8  0.6  0.5  0.5  0.8  1.8  3.2  2.8 345.7%
Côte d'Ivoire  2.4  3.0  3.4  3.0  2.7  3.3  6.3  5.8  6.2  9.5  10.2 278.3%
Dem. Rep. of the Congo  2.6  2.6  3.2  3.3  3.0  1.1  0.9  1.3  1.9  2.7  2.2 -26.4%
Egypt  20.1  25.6  40.8  64.5  77.9  81.5  100.1  145.0  176.4  199.5  209.2 168.7%
Eritrea .. .. .. .. ..  0.8  0.6  0.6  0.5  0.6  0.6 ..
Ethiopia  1.3  1.2  1.4  1.4  2.2  2.3  3.2  4.5  5.9  10.1  13.1 501.5%
Gabon  0.5  0.8  1.3  1.7  0.9  1.3  1.5  1.7  2.7  3.3  3.4 270.1%
Ghana  1.9  2.3  2.2  2.1  2.5  3.2  4.9  6.3  10.4  14.1  13.8 447.5%
Kenya  3.2  3.5  4.4  4.6  5.5  5.7  7.8  7.5  11.2  14.7  16.3 194.8%
Libya  3.7  8.7  17.6  21.2  25.8  33.0  36.7  43.1  48.2  42.7  41.5 60.7%
Mauritius  0.3  0.4  0.6  0.6  1.2  1.6  2.4  3.0  3.7  4.0  4.2 259.3%
Morocco  6.6  9.7  13.7  16.3  19.7  26.1  29.6  39.2  46.4  55.4  58.1 195.8%
Mozambique  2.9  2.4  2.3  1.5  1.1  1.1  1.3  1.5  2.4  6.2  7.6 602.9%
Namibia .. .. .. .. ..  1.8  1.9  2.5  3.1  3.9  4.0 ..
Niger .. .. .. .. .. ..  0.7  0.7  1.4  2.0  2.0 ..
Nigeria  5.7  10.8  25.4  31.8  28.1  32.8  43.8  56.6  55.4  82.6  86.0 206.4%
Senegal  1.2  1.6  2.0  2.1  2.1  2.5  3.5  4.6  5.5  7.5  8.3 289.6%
South Africa  157.1  203.0  208.4  223.0  243.8  259.8  280.5  372.3  418.8  418.3  421.7 72.9%
South Sudan .. .. .. .. .. .. .. .. ..  2.0  1.5 ..
Sudan  3.2  3.2  3.7  4.0  5.3  4.3  5.5  9.9  15.1  16.4  18.8 254.6%
United Rep. of Tanzania  1.4  1.4  1.5  1.5  1.7  2.5  2.6  5.1  6.2  10.5  10.1 506.5%
Togo  0.3  0.3  0.4  0.3  0.6  0.6  0.9  1.0  2.1  1.9  2.1 262.0%
Tunisia  3.7  4.8  7.9  9.7  12.2  14.0  17.6  19.5  23.3  25.6  26.2 114.5%
Zambia  3.4  4.3  3.3  2.7  2.6  2.0  1.7  2.1  1.6  3.5  6.0 134.6%
Zimbabwe  7.2  7.2  8.0  9.7  16.2  15.1  13.3  10.3  9.5  11.8  9.7 -40.2%
Other Africa  8.6  9.9  13.5  10.8  14.2  16.5  20.8  26.7  34.7  34.6  36.3 155.8%
Africa  249.2  324.3  397.9  465.6  530.6  578.4  663.0  865.2 1 017.9 1 156.7 1 185.1 123.3%

1. Please refer to the chapter Geographical coverage. 
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II.6  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from fuel combustion

million tonnes of CO

% change
90-17

Bangladesh  2.9  4.4  6.6  7.7  11.4  16.5  20.9  32.0  49.9  70.9  78.3 585.1%
Brunei Darussalam  0.4  1.4  2.6  2.9  3.3  4.5  4.4  4.8  6.9  6.0  6.7 105.8%
Cambodia .. .. .. .. ..  1.5  2.0  2.6  4.6  8.0  10.8 ..
DPR of Korea  69.2  78.6  108.1  129.4  116.8  76.5  70.0  75.3  49.3  22.5  19.6 -83.2%
India  181.1  217.2  263.3  376.2  529.1  703.3  885.1 1 073.7 1 583.4 2 026.7 2 161.6 308.6%
Indonesia  25.2  37.8  67.6  84.2  134.2  204.2  255.4  317.8  357.6  459.1  496.4 269.8%
Malaysia  12.8  16.2  23.7  32.9  49.6  79.6  115.1  155.8  189.9  220.4  211.0 325.5%
Mongolia .. .. ..  11.8  12.8  10.2  9.0  11.0  14.1  17.1  19.3 50.1%
Myanmar  4.5  3.9  5.1  5.7  3.9  6.7  9.3  10.5  7.9  18.7  30.4 676.8%
Nepal  0.2  0.3  0.5  0.6  0.9  1.8  3.1  3.1  4.1  5.7  10.1 +
Pakistan  15.9  20.0  24.3  36.5  56.0  79.2  94.4  115.0  129.2  150.7  183.4 227.7%
Philippines  23.8  29.2  32.6  29.3  38.1  57.3  68.1  71.5  77.1  103.9  126.5 232.4%
Singapore  6.1  8.4  12.7  16.6  29.0  37.6  42.1  36.9  42.4  45.5  47.4 63.6%
Sri Lanka  2.8  2.6  3.6  3.5  3.7  5.5  10.5  13.4  12.4  19.5  23.1 528.5%
Chinese Taipei  29.8  40.7  71.4  69.1  111.1  154.0  214.4  254.0  256.4  250.7  268.9 142.0%
Thailand  16.2  21.2  33.7  42.1  80.9  139.9  152.3  200.2  223.4  248.0  244.3 202.0%
Viet Nam  16.3  17.0  14.9  17.4  17.4  27.5  44.2  79.2  126.7  182.6  191.2 999.8%
Other non-OECD Asia  10.6  12.8  16.7  10.2  10.3  9.3  11.4  15.6  22.1  38.4  50.2 389.5%
Non OECD Asia (excl. 
China)  417.6  511.8  687.5  876.1 1 208.4 1 615.1 2 011.6 2 472.4 3 157.5 3 894.6 4 179.2 245.8%

People's Rep. of China  780.2 1 029.3 1 363.8 1 626.0 2 088.9 2 900.3 3 099.7 5 407.5 7 832.7 9 101.4 9 257.9 343.2%
Hong Kong, China  9.2  10.9  14.6  22.3  33.3  36.5  40.3  41.3  42.0  43.9  44.0 32.2%
China  789.4 1 040.2 1 378.4 1 648.3 2 122.2 2 936.8 3 140.0 5 448.9 7 874.7 9 145.3 9 302.0 338.3%

Argentina  82.5  85.2  95.2  87.8  99.4  117.3  139.4  149.5  173.8  190.4  183.4 84.5%
Bolivia  2.2  3.2  4.2  4.3  5.2  6.9  7.1  9.0  13.6  18.1  21.9 325.0%
Brazil  87.5  129.6  167.8  156.3  184.5  228.0  292.8  311.6  372.0  453.6  427.6 131.8%
Colombia  26.7  28.3  34.8  39.5  45.8  54.5  54.2  53.6  60.2  77.6  75.3 64.4%
Costa Rica  1.3  1.7  2.2  1.9  2.6  4.4  4.5  5.5  6.6  6.9  7.6 191.3%
Cuba  20.8  24.2  30.5  32.2  34.1  22.4  27.3  25.1  29.5  26.8  26.2 -23.2%
Curaçao ¹  14.5  10.2  8.7  4.5  2.7  2.6  5.6  6.0  4.4  4.7  3.7 40.7%
Dominican Republic  3.5  5.2  6.3  6.2  7.4  11.2  17.6  17.5  19.0  21.5  21.4 189.5%
Ecuador  3.5  5.9  10.4  11.7  13.3  16.7  18.1  23.9  32.7  37.4  34.3 157.5%
El Salvador  1.3  1.9  1.6  1.6  2.1  4.6  5.2  6.3  5.8  6.4  5.7 172.3%
Guatemala  2.3  3.0  4.2  3.2  3.2  5.9  8.6  10.6  10.3  15.2  15.7 389.7%
Haiti  0.4  0.4  0.6  0.8  0.9  0.9  1.4  2.0  2.1  3.2  3.3 252.5%
Honduras  1.1  1.3  1.7  1.7  2.2  3.6  4.5  7.2  7.5  9.6  9.4 333.0%
Jamaica  5.5  7.4  6.5  4.7  7.2  8.4  9.8  10.3  6.9  7.0  7.0 -3.8%
Nicaragua  1.5  1.8  1.8  1.8  1.8  2.5  3.5  4.0  4.3  5.1  5.1 177.6%
Panama  2.5  3.1  2.9  2.7  2.6  4.1  4.9  6.8  8.9  10.1  9.6 275.0%
Paraguay  0.6  0.7  1.3  1.4  1.9  3.5  3.3  3.5  4.8  5.8  7.7 296.7%
Peru  15.4  18.2  20.4  18.1  19.2  23.3  26.4  28.6  41.5  49.7  49.7 159.5%
Suriname .. .. .. .. .. ..  1.5  1.7  1.7  2.1  1.9 ..
Trinidad and Tobago  5.4  4.6  6.4  6.7  7.9  8.2  9.8  17.2  21.8  21.3  18.0 127.9%
Uruguay  5.1  5.3  5.3  3.0  3.6  4.4  5.1  5.2  6.0  6.4  5.9 63.1%
Venezuela  45.9  56.1  83.4  85.1  93.6  106.1  116.2  137.7  171.5  140.5  113.7 21.5%
Other non-OECD Americas  8.2  10.9  10.3  9.2  12.4  13.4  14.1  14.7  16.7  14.9  9.8 -21.0%
Non-OECD Americas  337.6  408.5  506.6  484.4  553.6  652.9  780.8  857.2 1 021.7 1 134.3 1 064.0 92.2%

Bahrain  2.9  5.2  7.2  9.1  10.7  13.5  15.8  20.6  25.6  30.1  29.8 179.2%
Islamic Republic of Iran  38.9  68.0  88.5  145.0  171.2  244.6  312.3  417.8  498.6  553.3  567.1 231.2%
Iraq  10.3  15.5  26.2  38.0  52.4  95.1  70.5  73.2  103.6  130.8  139.9 166.9%
Jordan  1.4  2.2  4.3  7.5  9.2  12.2  14.2  17.9  18.8  23.8  25.6 178.5%
Kuwait  14.0  15.1  26.4  36.7  27.8  32.4  46.3  64.8  77.0  91.6  89.4 221.6%
Lebanon  4.6  5.7  6.7  6.6  5.5  12.8  14.0  14.5  18.3  24.6  26.9 388.4%
Oman  0.3  0.7  2.2  5.6  10.2  14.7  20.4  25.2  42.4  63.6  65.5 544.5%
Qatar  2.2  4.9  7.0  10.7  12.4  16.8  21.3  33.2  55.5  77.6  80.1 544.4%
Saudi Arabia  12.7  22.5  99.4  117.8  151.1  191.7  234.6  298.0  419.2  531.6  532.2 252.2%
Syrian Arab Republic  5.4  8.3  12.3  19.5  27.2  31.1  37.0  53.5  57.3  23.9  23.0 -15.4%
United Arab Emirates  2.5  4.9  19.2  35.6  51.9  69.7  79.9  111.1  154.6  186.6  196.5 278.7%
Yemen  1.2  1.8  3.5  4.9  6.3  9.4  13.3  18.8  22.4  11.7  8.9 41.7%
Middle East  96.4  154.9  303.1  437.1  536.0  744.0  879.7 1 148.6 1 493.1 1 749.1 1 785.0 233.0%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.7

CO  emissions from fuel combustion - coal

million tonnes of CO

% change
90-17

World ¹ 5 229.1 5 647.6 6 601.1 7 393.9 8 295.8 8 516.3 8 946.1 11 464.1 13 807.2 14 634.9 14 502.0 74.8%

Annex I Parties .. .. .. .. 5 220.2 4 685.7 4 778.1 4 808.8 4 491.5 3 862.8 3 580.3 -31.4%
   Annex II Parties   2 704.6 2 668.3 3 033.8 3 392.9 3 559.7 3 469.8 3 705.1 3 776.3 3 429.1 2 859.6 2 596.7 -27.1%
      North America      1 169.7 1 285.2 1 515.6 1 762.9 1 933.3 2 039.3 2 297.9 2 290.5 2 074.8 1 539.3 1 393.4 -27.9%
      Europe      1 254.1 1 080.5 1 209.2 1 251.5 1 183.6  950.1  865.4  867.0  723.5  688.4  575.6 -51.4%
      Asia Oceania  280.8  302.6  309.0  378.5  442.7  480.4  541.8  618.7  630.8  631.9  627.7 41.8%
   Annex I EIT   .. .. .. .. 1 598.3 1 151.1  981.3  943.8  936.7  867.7  826.8 -48.3%
Non-Annex I Parties .. .. .. .. 3 075.6 3 830.5 4 168.0 6 655.2 9 315.6 10 772.1 10 921.7 255.1%
Annex B Kyoto Parties .. .. .. .. 2 375.3 1 888.4 1 668.6 1 708.2 1 594.9 1 459.9 1 336.7 -43.7%

Intl. aviation bunkers x x x x x x x x x x x x
Intl. marine bunkers  0.1 x x x x x x x x x x x

Non-OECD Total 2 028.8 2 440.9 2 917.8 3 272.1 4 049.8 4 404.9 4 548.7 6 969.8 9 532.4 10 926.0 11 038.5 172.6%
OECD Total 3 200.2 3 206.7 3 683.3 4 121.8 4 246.0 4 111.4 4 397.4 4 494.3 4 274.8 3 708.9 3 463.5 -18.4%

Canada  63.9  59.0  82.1  100.8  96.2  100.7  125.9  111.3  92.6  74.1  69.2 -28.0%
Chile  5.1  3.6  4.8  5.0  9.8  8.9  11.7  10.3  17.5  27.8  29.4 200.5%
Mexico  5.2  6.7  7.3  11.7  15.1  21.8  26.4  48.1  53.6  55.0  51.0 236.7%
United States 1 105.8 1 226.2 1 433.5 1 662.0 1 837.2 1 938.6 2 172.0 2 179.2 1 982.2 1 465.2 1 324.2 -27.9%
OECD Americas 1 180.0 1 295.5 1 527.8 1 779.5 1 958.3 2 070.0 2 335.9 2 348.9 2 145.9 1 622.1 1 473.9 -24.7%

Australia  75.2  92.9  106.6  119.4  140.8  156.4  190.1  208.1  202.0  172.9  175.5 24.6%
Israel ²  0.0  0.0  0.0  7.3  9.5  16.5  25.6  29.5  29.3  25.6  19.8 109.1%
Japan  201.6  205.5  198.4  255.2  298.5  320.6  347.2  401.7  423.3  453.4  447.2 49.8%
Korea  22.2  32.1  50.5  84.0  90.8  106.5  180.5  200.1  284.3  311.4  312.8 244.6%
New Zealand  4.0  4.2  3.9  4.0  3.4  3.4  4.5  9.0  5.6  5.6  5.0 47.3%
OECD Asia Oceania  303.0  334.7  359.5  469.8  542.9  603.4  747.9  848.3  944.5  968.8  960.3 76.9%

Austria  16.3  13.9  14.2  17.4  16.5  14.3  15.0  16.4  14.4  12.8  12.2 -26.3%
Belgium  44.2  38.6  41.9  39.2  40.4  34.7  30.3  20.6  14.0  12.3  11.4 -71.8%
Czech Republic  132.0  124.2  132.1  138.9  116.6  91.4  86.2  78.0  74.1  62.9  62.6 -46.3%
Denmark  6.1  8.1  24.2  29.0  24.2  25.8  15.7  14.7  15.5  7.3  6.2 -74.2%
Estonia .. .. .. ..  23.6  11.3  10.4  12.0  14.2  10.9  11.6 -51.0%
Finland  8.7  9.6  20.1  20.3  21.7  23.8  21.6  20.8  28.8  16.3  16.6 -23.7%
France  140.1  108.3  125.6  94.5  75.9  59.3  59.6  55.9  45.6  33.5  35.0 -53.9%
Germany  558.0  499.5  561.2  591.5  516.2  380.3  345.9  334.5  314.3  316.0  284.3 -44.9%
Greece  6.7  10.8  13.2  24.8  33.5  37.1  38.3  38.5  33.6  23.6  20.0 -40.4%
Hungary  35.9  33.8  37.3  35.6  24.6  17.5  15.6  12.5  10.7  9.3  8.9 -63.8%
Iceland  0.0 -  0.1  0.3  0.3  0.2  0.4  0.4  0.4  0.4  0.4 59.3%
Ireland  8.9  7.3  8.1  10.7  14.7  12.5  10.6  11.0  8.2  9.0  7.4 -49.4%
Italy  32.6  31.3  44.4  59.8  56.6  45.5  43.9  63.8  52.4  47.9  37.1 -34.5%
Latvia .. .. .. ..  2.8  1.1  0.5  0.3  0.4  0.2  0.2 -94.3%
Lithuania .. .. .. ..  3.2  1.0  0.4  0.8  0.8  0.7  0.8 -74.7%
Luxembourg  12.3  8.1  8.4  6.7  5.2  2.1  0.4  0.3  0.3  0.2  0.2 -96.5%
Netherlands  15.2  12.4  14.4  24.0  29.9  33.7  29.7  31.1  29.1  43.1  36.0 20.7%
Norway  3.8  4.0  4.0  4.5  3.5  3.9  4.0  2.9  2.6  2.9  3.1 -11.6%
Poland  254.5  292.7  356.9  365.9  291.1  273.5  221.4  215.5  214.6  193.5  195.7 -32.8%
Portugal  2.5  1.7  1.7  2.9  10.8  14.2  15.0  13.4  6.5  12.9  12.9 19.1%
Slovak Republic  24.2  24.2  32.8  34.2  31.4  21.6  16.4  16.0  14.5  12.1  12.4 -60.4%
Slovenia .. .. .. ..  6.6  5.8  5.6  6.3  6.0  4.4  4.7 -28.8%
Spain  38.2  38.8  49.0  70.7  75.2  72.9  83.4  81.9  32.4  53.2  48.9 -35.0%
Sweden  5.5  7.0  5.5  10.7  10.5  9.6  8.3  10.1  9.2  6.9  6.9 -34.8%
Switzerland  1.9  1.0  1.4  2.0  1.4  0.8  0.6  0.6  0.6  0.5  0.5 -67.9%
Turkey  16.4  21.2  27.6  46.4  61.2  64.6  91.6  88.6  125.6  135.5  156.8 156.2%
United Kingdom  352.9  280.1  271.9  242.4  247.1  179.5  142.6  150.1  115.7  89.6  36.5 -85.2%
OECD Europe 1 717.1 1 576.6 1 796.0 1 872.5 1 744.8 1 437.9 1 313.6 1 297.1 1 184.4 1 117.9 1 029.3 -41.0%

IEA/Accession/Association 4 124.3 4 360.4 5 159.9 5 987.5 6 646.8 7 344.4 7 841.9 10 243.0 12 494.7 13 249.2 13 080.2 96.8%
European Union - 28 .. .. .. .. 1 768.0 1 441.0 1 274.4 1 272.4 1 116.3 1 033.7  918.2 -48.1%
G20 .. .. .. .. 7 445.2 7 883.3 8 307.3 10 681.1 12 896.5 13 629.2 13 430.1 80.4%
Africa  143.7  183.4  190.0  205.0  229.2  239.8  263.5  348.2  385.0  384.7  391.2 70.7%
Americas                             1 197.3 1 314.7 1 556.8 1 822.8 2 005.2 2 123.8 2 404.2 2 419.2 2 227.2 1 725.2 1 569.6 -21.7%
Asia                                 .. .. .. .. 3 058.3 3 844.2 4 180.4 6 608.2 9 262.8 10 728.4 10 893.4 256.2%
Europe                               .. .. .. .. 2 858.4 2 148.2 1 902.7 1 870.8 1 723.1 1 616.0 1 464.5 -48.8%
Oceania                               80.20  97.40  110.90  123.83  144.66  160.27  195.29  217.70  209.03  180.53  183.24 26.7%

INTERNATIONAL ENERGY AGENCY

1. Total world includes non-OECD total, OECD total as well as international marine bunkers and international aviation bunkers.
2. Please refer to the chapter Geographical coverage. 
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II.8  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from fuel combustion - coal

million tonnes of CO

% change
90-17

Non-OECD Total 2 028.8 2 440.9 2 917.8 3 272.1 4 049.8 4 404.9 4 548.7 6 969.8 9 532.4 10 926.0 11 038.5 172.6%

Albania  1.2  1.6  2.5  3.7  2.4  0.1  0.1  0.1  0.5  0.4  0.5 -80.9%
Armenia .. .. .. ..  1.0  0.0 - -  0.0  0.0  0.0 -99.9%
Azerbaijan .. .. .. ..  0.4  0.0 - - - - - -100.0%
Belarus .. .. .. ..  9.6  5.5  3.8  2.4  2.1  2.9  3.3 -66.1%
Bosnia and Herzegovina .. .. .. ..  17.7  1.5  10.1  12.0  15.6  14.5  16.9 -4.3%
Bulgaria  34.0  35.9  38.8  43.3  34.6  30.2  26.0  28.6  28.6  27.0  25.3 -27.1%
Croatia .. .. .. ..  3.4  0.7  1.7  2.7  2.7  2.4  1.6 -53.8%
Cyprus ¹ - - -  0.2  0.3  0.1  0.1  0.1  0.1  0.0  0.0 -95.3%
Georgia .. .. .. ..  3.5  0.1  0.0  0.0  0.1  1.2  1.2 -65.0%
Gibraltar - - - - - - - - - - - -
Kazakhstan .. .. .. ..  158.7  114.3  74.7  102.7  137.6  141.9  146.8 -7.5%
Kosovo .. .. .. .. .. ..  4.1  5.2  7.1  6.6  6.0 ..
Kyrgyzstan .. .. .. ..  10.2  1.3  1.9  2.2  2.8  4.5  3.6 -65.1%
Malta - - -  0.5  0.7  0.1 - - - - - -100.0%
Republic of Moldova .. .. .. ..  7.9  2.3  0.5  0.4  0.4  0.4  0.4 -94.8%
Montenegro .. .. .. .. .. .. ..  1.2  1.8  1.6  1.3 ..
Republic of North Macedonia .. .. .. ..  5.6  6.0  5.7  6.2  5.5  4.1  4.0 -27.9%
Romania  32.5  39.5  50.8  59.7  50.7  41.3  29.5  36.3  29.7  25.7  22.9 -54.9%
Russian Federation .. .. .. ..  707.2  483.7  443.1  413.6  405.0  411.1  387.9 -45.1%
Serbia .. .. .. ..  42.1  36.9  35.7  34.8  32.1  32.3  33.0 -21.6%
Tajikistan .. .. .. ..  2.5  0.1  0.0  0.2  0.4  1.8  3.5 38.9%
Turkmenistan .. .. .. ..  1.2 - - - - - - -100.0%
Ukraine .. .. .. ..  292.9  166.4  120.5  118.7  133.2  104.6  89.0 -69.6%
Uzbekistan .. .. .. ..  14.0  4.5  4.6  4.3  4.2  6.6  7.6 -45.6%
Former Soviet Union  884.5 1 039.4 1 137.7  986.5 .. .. .. .. .. .. .. ..
Former Yugoslavia  36.7  41.5  43.6  74.0 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  989.0 1 157.9 1 273.4 1 167.9 1 366.6  895.1  762.1  771.8  809.5  789.7  754.8 -44.8%

Algeria  0.4  0.3  0.2  1.0  1.3  1.4  0.7  1.1  0.8  0.3  0.5 -63.4%
Angola - - - - - - - - - - - -
Benin - - - - - - - - -  0.1  0.3 x
Botswana .. .. ..  1.0  1.8  2.0  2.3  2.3  0.7  3.9  4.4 144.3%
Cameroon - - - - - - - - - - - -
Congo - - - - - - - - - - - -
Côte d'Ivoire - - - - - - - - - - - -
Dem. Rep. of the Congo  1.0  0.8  0.9  0.8  0.9 - - - - - - -100.0%
Egypt  1.4  2.3  2.2  2.9  2.9  3.0  3.5  3.7  1.8  1.5  1.5 -48.3%
Eritrea .. .. .. .. .. - - - - - - ..
Ethiopia - - - - - - - -  0.1  1.0  1.4 x
Gabon - - - - - - - - - - - -
Ghana - - - - - - - - - - - -
Kenya  0.2  0.1  0.0  0.2  0.4  0.4  0.3  0.4  0.7  2.0  1.8 397.3%
Libya - - - - - - - - - - - -
Mauritius - - -  0.1  0.1  0.2  0.6  0.9  1.6  1.8  1.9 +
Morocco  1.2  1.7  1.6  2.7  4.2  6.9  10.5  12.4  11.1  17.6  17.6 318.2%
Mozambique  1.5  1.2  0.7  0.3  0.1  0.1 - -  0.0  0.0  0.1 -35.8%
Namibia .. .. .. .. ..  0.0  0.0  0.0  0.0  0.0  0.1 ..
Niger .. .. .. .. .. ..  0.2  0.2  0.3  0.3  0.3 ..
Nigeria  0.5  0.6  0.5  0.3  0.2  0.0  0.0  0.0  0.1  0.1  0.1 -39.3%
Senegal - - - - - - -  0.4  0.7  1.5  1.5 x
South Africa  129.3  168.6  174.5  186.0  200.7  211.5  231.4  314.9  355.8  342.6  346.9 72.8%
South Sudan .. .. .. .. .. .. .. .. .. - - ..
Sudan - -  0.0 - - - - - - - - -
United Rep. of Tanzania - -  0.0  0.0  0.0  0.1  0.2  0.1 -  0.6  1.4 +
Togo - - - - - - - - - - - -
Tunisia  0.3  0.4  0.3  0.3  0.3  0.3  0.3 - - - - -100.0%
Zambia  2.0  1.9  1.4  1.1  0.9  0.3  0.3  0.3  0.0  0.4  1.9 112.6%
Zimbabwe  5.8  5.2  6.2  7.7  13.7  11.5  10.3  8.2  7.4  8.1  6.3 -53.6%
Other Africa  0.1  0.2  1.5  0.5  1.7  2.0  2.8  3.2  3.9  3.0  3.2 92.5%
Africa  143.7  183.4  190.0  205.0  229.2  239.8  263.5  348.2  385.0  384.7  391.2 70.7%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.9

CO  emissions from fuel combustion - coal

million tonnes of CO

% change
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Bangladesh  0.4  0.5  0.5  0.2  1.1  1.3  1.3  1.9  3.2  9.0  7.9 605.1%
Brunei Darussalam - - - - - - - - - - - -
Cambodia .. .. .. .. .. - - -  0.1  2.4  4.0 ..
DPR of Korea  66.6  74.3  100.0  122.0  108.9  72.6  66.8  72.5  46.7  19.5  16.6 -84.7%
India  127.2  157.0  181.6  261.5  364.8  477.0  571.5  709.8 1 088.2 1 446.7 1 507.0 313.1%
Indonesia  0.5  0.5  0.6  5.1  18.5  26.6  52.5  87.6  107.9  165.0  194.4 951.3%
Malaysia  0.0  0.0  0.2  1.4  5.3  6.6  9.8  27.3  58.5  68.9  82.3 +
Mongolia .. .. ..  9.6  10.4  9.2  7.7  9.3  11.6  13.6  15.4 47.7%
Myanmar  0.6  0.6  0.6  0.6  0.3  0.1  1.3  1.3  1.6  1.8  2.5 843.7%
Nepal  0.0  0.1  0.2  0.0  0.2  0.3  1.0  1.0  1.2  2.2  3.1 +
Pakistan  2.6  2.2  2.7  5.0  7.3  8.0  6.9  14.6  16.4  20.0  40.0 446.1%
Philippines  0.1  0.2  1.5  5.6  5.1  6.9  19.9  22.7  29.8  49.4  65.7 +
Singapore  0.0  0.0  0.0  0.1  0.1  0.1 -  0.0  0.0  1.6  1.9 +
Sri Lanka  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.3  0.3  5.5  6.0 +
Chinese Taipei  10.2  8.6  14.9  26.6  42.7  64.4  111.3  147.7  155.1  149.7  159.0 272.7%
Thailand  0.5  0.6  1.9  6.7  16.4  29.9  32.0  47.8  65.4  68.2  66.0 303.1%
Viet Nam  5.7  10.2  9.4  11.5  9.1  13.7  18.0  34.0  60.2  110.1  115.3 +
Other non-OECD Asia  4.5  4.9  7.8  1.0  0.8  0.6  1.4  1.7  4.4  12.5  24.4 +
Non OECD Asia (excl. 
China)  218.9  259.8  321.9  456.8  591.0  717.1  901.5 1 179.3 1 650.7 2 146.1 2 311.7 291.2%

People's Rep. of China  659.4  818.3 1 101.4 1 384.7 1 790.8 2 472.9 2 532.6 4 567.8 6 574.3 7 462.0 7 444.2 315.7%
Hong Kong, China  0.1  0.0  0.0  12.6  24.1  23.7  16.8  26.4  25.2  27.3  25.6 6.2%
China  659.5  818.4 1 101.4 1 397.3 1 814.9 2 496.6 2 549.4 4 594.2 6 599.5 7 489.3 7 469.9 311.6%

Argentina  3.4  3.5  3.2  3.6  3.6  4.9  4.8  5.9  6.1  5.3  4.4 22.4%
Bolivia - - -  0.3 - - - - - - - -
Brazil  6.0  6.9  15.1  26.4  27.7  32.8  46.5  45.6  54.1  68.0  64.5 133.2%
Colombia  6.1  6.7  8.8  10.2  12.2  13.9  12.1  10.5  10.8  15.6  13.7 11.6%
Costa Rica  0.0  0.0  0.0  0.0 - -  0.0  0.2  0.3  0.3  0.4 x
Cuba  0.4  0.3  0.4  0.5  0.6  0.3  0.1  0.1  0.1  0.0  0.0 -98.5%
Curaçao ¹ - - - - - - - - - - - -
Dominican Republic - - -  0.5  0.0  0.2  0.3  2.3  3.2  4.3  4.1 +
Ecuador - - - - - - - - - - - -
El Salvador - -  0.0 - -  0.0  0.0  0.0 - - - -
Guatemala - -  0.1 - - -  0.5  1.0  1.2  3.7  3.7 x
Haiti - - -  0.1  0.0 - - - - - - -100.0%
Honduras - - - -  0.0  0.0  0.3  0.6  0.6  0.6  1.0 +
Jamaica - - - -  0.1  0.1  0.1  0.1  0.1  0.2  0.2 57.8%
Nicaragua - - - - - - - - - - - -
Panama  0.0  0.0 -  0.1  0.1  0.1  0.1 - -  0.8  0.2 161.2%
Paraguay - - - - - - - - -  0.0  0.0 x
Peru  0.6  0.6  0.7  0.7  0.6  1.4  2.5  3.6  3.6  3.5  3.0 397.8%
Suriname .. .. .. .. .. .. - - - - - ..
Trinidad and Tobago - - - - - - - - - - - -
Uruguay  0.1  0.1  0.0  0.0  0.0  0.0  0.0  0.0 - - - -100.0%
Venezuela  0.6  1.1  0.7  0.8  1.9  0.0  0.5  0.1  0.8  0.5  0.5 -73.4%
Other non-OECD Americas  0.1  0.1  0.1  0.0  0.0  0.0  0.3  0.4  0.4  0.0  0.0 -30.2%
Non-OECD Americas  17.3  19.2  29.1  43.3  46.9  53.9  68.3  70.4  81.3  103.1  95.8 104.1%

Bahrain - - - - - - - - - - - -
Islamic Republic of Iran  0.4  2.1  2.0  1.7  1.2  1.9  3.4  4.7  2.7  4.6  5.1 320.4%
Iraq - - - - - - - - - - - -
Jordan - - - - - - - - -  0.7  0.7 x
Kuwait - - - - - - - - - - - -
Lebanon  0.0  0.0  0.0 - -  0.5  0.5  0.5  0.6  0.7  0.7 x
Oman - - - - - - - - - - - -
Qatar - - - - - - - - - - - -
Saudi Arabia - - - - - - - - - - - -
Syrian Arab Republic  0.0  0.0  0.0  0.0 -  0.0  0.0  0.0  0.0  0.0  0.0 x
United Arab Emirates - - - - - - -  0.6  2.6  6.8  8.4 x
Yemen - - - - - - - -  0.4  0.4  0.3 x
Middle East  0.5  2.2  2.0  1.7  1.2  2.3  3.9  5.8  6.3  13.2  15.2 +

1. Please refer to the chapter Geographical coverage. 
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II.10  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from fuel combustion - oil

million tonnes of CO

% change
90-17

World ¹ 6 670.7 7 583.6 8 390.8 7 774.7 8 504.9 8 807.2 9 639.7 10 307.5 10 545.3 11 150.5 11 377.1 33.8%

Annex I Parties .. .. .. .. 5 464.0 5 115.5 5 358.1 5 395.8 4 852.5 4 672.0 4 680.5 -14.3%
   Annex II Parties   4 432.6 4 672.9 4 728.6 4 072.9 4 306.5 4 427.5 4 745.5 4 790.9 4 247.3 4 028.9 3 992.1 -7.3%
      North America      2 195.4 2 298.2 2 320.5 2 087.4 2 155.5 2 164.7 2 510.6 2 578.0 2 323.4 2 253.8 2 246.9 4.2%
      Europe      1 622.9 1 660.0 1 693.0 1 370.1 1 421.5 1 495.6 1 498.2 1 498.6 1 309.1 1 185.8 1 178.6 -17.1%
      Asia Oceania  614.3  714.6  715.2  615.4  729.4  767.2  736.7  714.3  614.9  589.3  566.7 -22.3%
   Annex I EIT   .. .. .. .. 1 091.0  603.4  523.5  520.4  526.5  543.8  562.2 -48.5%
Non-Annex I Parties .. .. .. .. 2 411.3 2 974.1 3 428.6 3 920.0 4 572.5 5 288.0 5 414.7 124.6%
Annex B Kyoto Parties .. .. .. .. 2 038.2 1 888.3 1 833.8 1 869.1 1 697.3 1 581.3 1 603.6 -21.3%

Intl. aviation bunkers  168.8  173.2  201.4  224.2  258.3  289.7  354.5  420.3  457.5  530.4  584.9 126.4%
Intl. marine bunkers  353.9  341.2  357.2  306.4  371.3  428.0  498.4  571.5  662.9  660.0  697.0 87.7%

Non-OECD Total 1 490.8 2 078.4 2 675.1 2 736.8 3 005.9 2 983.1 3 335.6 3 826.3 4 492.4 5 241.0 5 358.4 78.3%
OECD Total 4 657.3 4 990.8 5 157.1 4 507.3 4 869.4 5 106.5 5 451.1 5 489.4 4 932.5 4 719.1 4 736.8 -2.7%

Canada  208.1  230.3  243.6  184.4  204.0  204.3  227.2  261.4  263.7  270.2  265.6 30.2%
Chile  14.6  12.4  15.1  13.1  18.7  27.2  30.3  33.6  42.3  45.1  47.5 154.0%
Mexico  69.0  103.4  156.8  178.9  193.4  213.2  251.3  255.1  251.7  243.1  244.8 26.5%
United States 1 987.3 2 067.9 2 076.9 1 903.0 1 951.5 1 960.4 2 283.4 2 316.6 2 059.7 1 983.6 1 981.3 1.5%
OECD Americas 2 279.0 2 414.1 2 492.4 2 279.4 2 367.6 2 405.1 2 792.2 2 866.8 2 617.4 2 541.9 2 539.2 7.2%

Australia  64.1  78.0  83.8  77.0  85.5  90.4  99.9  109.1  119.9  131.9  134.8 57.7%
Israel ²  13.7  16.4  18.8  17.0  23.4  28.4  29.3  26.1  28.9  22.0  24.0 2.9%
Japan  540.9  625.1  620.7  528.8  632.1  662.7  621.1  587.4  477.7  438.9  412.1 -34.8%
Korea  30.7  45.6  75.1  71.8  133.0  226.6  205.4  185.3  163.0  162.4  163.1 22.7%
New Zealand  9.3  11.5  10.7  9.6  11.8  14.1  15.8  17.8  17.3  18.5  19.8 68.2%
OECD Asia Oceania  658.7  776.7  809.1  704.1  885.7 1 022.2  971.4  925.8  806.8  773.6  753.8 -14.9%

Austria  26.9  28.5  31.9  25.4  27.2  29.5  30.7  37.8  32.8  30.2  31.3 15.2%
Belgium  62.4  59.5  64.1  44.9  46.3  51.2  52.0  52.7  49.6  46.8  44.3 -4.4%
Czech Republic  19.6  27.6  30.2  27.2  22.0  17.0  17.4  21.5  19.9  20.3  20.9 -5.2%
Denmark  49.3  44.3  38.6  30.3  22.0  24.3  23.4  21.8  19.8  16.4  16.8 -23.6%
Estonia .. .. .. ..  9.0  3.5  2.7  3.1  3.0  3.1  3.2 -64.6%
Finland  31.2  33.1  33.0  26.1  27.0  25.3  24.7  25.2  24.2  20.5  21.1 -22.0%
France  265.5  284.1  285.5  206.2  214.1  218.8  223.6  220.4  195.2  181.9  178.3 -16.7%
Germany  381.7  386.7  372.1  309.0  303.7  323.9  301.9  276.6  249.4  242.5  244.2 -19.6%
Greece  18.4  23.3  32.0  29.6  36.2  39.1  45.6  51.3  42.9  35.0  34.3 -5.4%
Hungary  18.4  26.7  29.0  26.1  21.9  18.8  16.4  15.2  14.7  16.1  17.3 -21.3%
Iceland  1.4  1.6  1.7  1.4  1.6  1.7  1.7  1.8  1.6  1.7  1.7 7.2%
Ireland  12.7  13.9  16.1  11.2  12.1  15.8  23.2  25.4  20.5  17.6  17.9 47.9%
Italy  232.7  244.7  264.6  225.2  244.8  253.1  242.5  227.3  177.6  148.7  137.2 -44.0%
Latvia .. .. .. ..  10.4  5.5  3.8  4.0  4.1  3.9  4.1 -60.5%
Lithuania .. .. .. ..  19.7  8.9  6.4  7.1  6.8  7.1  7.7 -60.9%
Luxembourg  4.1  3.8  3.0  2.9  4.5  4.8  5.9  8.2  7.4  6.6  6.6 48.9%
Netherlands  65.2  50.4  64.0  42.1  48.0  51.8  52.6  55.2  51.7  48.4  49.1 2.3%
Norway  19.2  19.2  21.2  19.0  19.1  19.2  20.2  22.0  21.4  19.2  17.8 -7.0%
Poland  21.4  32.8  41.6  37.8  33.5  39.4  49.7  56.6  65.3  60.2  76.0 127.2%
Portugal  11.9  16.4  22.1  21.0  27.1  33.1  38.0  38.7  29.8  24.3  24.7 -8.8%
Slovak Republic  12.0  14.4  17.9  13.8  11.6  6.6  5.4  8.4  9.1  8.7  10.4 -10.6%
Slovenia .. .. .. ..  5.1  6.8  6.8  7.2  7.5  6.6  6.6 30.9%
Spain  80.2  115.2  134.1  97.8  117.1  137.3  160.2  184.3  157.3  136.5  141.2 20.5%
Sweden  76.5  72.0  67.3  46.9  39.5  44.8  40.7  35.4  31.9  26.0  26.1 -33.9%
Switzerland  37.0  34.8  36.0  35.9  33.2  32.9  32.6  33.5  32.1  26.5  25.6 -23.1%
Turkey  25.3  38.4  43.9  48.8  61.3  77.3  80.7  74.9  68.9  91.8  119.0 94.3%
United Kingdom  246.5  228.4  205.8  195.4  197.9  189.0  178.8  181.0  163.8  157.1  160.4 -19.0%
OECD Europe 1 719.6 1 800.0 1 855.6 1 523.7 1 616.0 1 679.2 1 687.5 1 696.8 1 508.3 1 403.5 1 443.8 -10.7%

IEA/Accession/Association 4 968.8 5 454.8 5 753.9 5 115.8 5 620.9 6 165.8 6 785.1 7 126.5 6 942.8 7 207.5 7 364.2 31.0%
European Union - 28 .. .. .. .. 1 594.4 1 611.2 1 608.2 1 625.7 1 437.6 1 316.2 1 335.4 -16.2%
G20 .. .. .. .. 6 357.5 6 563.8 7 188.7 7 523.3 7 433.2 7 817.8 7 941.4 24.9%
Africa  100.3  131.9  182.3  216.3  242.7  264.2  301.5  365.6  450.4  543.9  545.4 124.7%
Americas                             2 563.5 2 758.6 2 908.8 2 641.0 2 771.5 2 879.3 3 340.2 3 445.4 3 298.5 3 276.5 3 227.0 16.4%
Asia                                 .. .. .. .. 2 204.9 2 721.3 2 983.5 3 321.2 3 667.5 4 221.5 4 387.3 99.0%
Europe                               .. .. .. .. 2 554.1 2 114.9 2 039.5 2 047.1 1 863.4 1 756.0 1 768.7 -30.8%
Oceania                               76.68  94.42  99.31  91.66  102.11  109.87  121.96  136.42  145.19  162.25  166.83 63.4%

INTERNATIONAL ENERGY AGENCY

1. Total world includes non-OECD total, OECD total as well as international marine bunkers and international aviation bunkers.
2. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.11

CO  emissions from fuel combustion - oil

million tonnes of CO

% change
90-17

Non-OECD Total 1 490.8 2 078.4 2 675.1 2 736.8 3 005.9 2 983.1 3 335.6 3 826.3 4 492.4 5 241.0 5 358.4 78.3%

Albania  2.4  2.2  3.5  2.4  2.8  1.7  3.0  3.8  3.4  3.4  3.8 37.4%
Armenia .. .. .. ..  10.5  0.7  0.8  1.0  1.0  0.8  0.9 -91.6%
Azerbaijan .. .. .. ..  20.9  16.8  16.9  11.9  7.4  10.5  10.9 -48.0%
Belarus .. .. .. ..  65.6  27.7  17.3  15.7  17.7  15.7  16.1 -75.5%
Bosnia and Herzegovina .. .. .. ..  5.4  1.5  3.2  3.2  4.5  4.4  5.0 -7.5%
Bulgaria  29.2  35.1  38.8  28.0  25.8  13.3  10.1  11.8  10.9  11.5  12.2 -52.9%
Croatia .. .. .. ..  12.8  10.6  11.0  12.6  10.4  9.3  9.9 -22.3%
Cyprus ¹  1.7  1.7  2.6  2.6  3.6  5.0  6.2  6.9  7.2  5.8  6.3 72.3%
Georgia .. .. .. ..  19.3  5.9  2.4  2.1  2.8  3.3  3.6 -81.6%
Gibraltar  0.1  0.1  0.1  0.1  0.1  0.3  0.3  0.4  0.5  0.6  0.7 393.0%
Kazakhstan .. .. .. ..  53.6  32.6  22.0  25.6  29.7  41.9  43.3 -19.3%
Kosovo .. .. .. .. .. ..  1.0  1.4  1.6  2.0  2.2 ..
Kyrgyzstan .. .. .. ..  9.0  1.4  1.2  1.4  2.7  4.9  4.8 -46.8%
Malta  0.7  0.7  1.0  0.7  1.6  2.3  2.1  2.6  2.6  1.6  1.0 -38.6%
Republic of Moldova .. .. .. ..  15.0  3.1  1.3  1.9  2.2  2.3  2.6 -82.8%
Montenegro .. .. .. .. .. .. ..  0.8  0.8  0.8  0.9 ..
Republic of North Macedonia .. .. .. ..  3.0  2.3  2.7  2.6  2.6  2.8  2.9 -4.0%
Romania  29.8  38.2  50.5  40.2  49.8  32.0  26.6  27.1  22.3  23.6  26.4 -47.0%
Russian Federation .. .. .. ..  618.7  340.9  318.1  294.0  297.5  329.5  322.4 -47.9%
Serbia .. .. .. ..  13.7  4.8  4.1  11.5  9.6  8.6  9.0 -34.5%
Tajikistan .. .. .. ..  5.2  1.2  0.7  0.9  1.6  2.4  2.3 -55.5%
Turkmenistan .. .. .. ..  14.7  6.9  11.1  14.6  16.2  19.0  18.9 28.3%
Ukraine .. .. .. ..  185.2  72.5  31.9  35.8  37.4  28.3  29.0 -84.4%
Uzbekistan .. .. .. ..  25.0  18.5  17.8  13.3  10.2  6.9  6.1 -75.5%
Former Soviet Union  635.7  937.4 1 120.1 1 102.9 .. .. .. .. .. .. .. ..
Former Yugoslavia  23.8  29.9  35.6  34.5 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  723.4 1 045.1 1 252.2 1 211.5 1 161.1  602.1  511.7  502.9  502.8  539.7  540.8 -53.4%

Algeria  5.8  8.6  14.1  19.2  23.7  22.7  24.9  31.4  43.5  57.6  54.5 130.2%
Angola  1.5  1.8  2.5  2.6  2.9  2.8  3.5  4.9  13.7  20.1  16.4 468.6%
Benin  0.3  0.5  0.4  0.5  0.3  0.2  1.4  2.7  4.6  5.1  6.4 +
Botswana .. .. ..  0.5  1.0  1.2  1.7  2.0  2.6  3.2  3.3 231.2%
Cameroon  0.7  1.0  1.7  2.4  2.6  2.5  2.8  2.9  4.6  5.0  5.0 89.3%
Congo  0.6  0.6  0.7  0.8  0.6  0.5  0.5  0.8  1.6  2.2  1.6 155.6%
Côte d'Ivoire  2.4  3.0  3.4  3.0  2.7  3.2  3.4  2.9  3.1  5.5  5.8 114.7%
Dem. Rep. of the Congo  1.6  1.8  2.3  2.4  2.1  1.1  0.9  1.3  1.8  2.7  2.2 5.6%
Egypt  18.5  23.2  35.8  55.0  61.6  57.7  66.8  78.5  100.8  120.0  113.6 84.4%
Eritrea .. .. .. .. ..  0.8  0.6  0.6  0.5  0.6  0.6 ..
Ethiopia  1.3  1.2  1.4  1.4  2.2  2.3  3.2  4.5  5.8  9.1  11.6 436.3%
Gabon  0.5  0.8  1.3  1.6  0.7  1.1  1.2  1.4  2.0  2.5  2.6 264.4%
Ghana  1.9  2.3  2.2  2.1  2.5  3.2  4.9  6.3  9.6  11.6  11.5 357.8%
Kenya  3.0  3.3  4.4  4.4  5.1  5.3  7.5  7.1  10.6  12.8  14.4 180.3%
Libya  1.6  6.2  12.3  15.0  17.7  26.0  29.9  34.7  38.0  30.8  28.1 58.6%
Mauritius  0.3  0.4  0.6  0.5  1.0  1.4  1.8  2.1  2.0  2.2  2.3 125.4%
Morocco  5.3  7.8  12.0  13.4  15.3  19.2  19.0  25.6  33.6  35.0  37.7 145.7%
Mozambique  1.5  1.2  1.7  1.3  0.9  1.0  1.3  1.5  2.2  3.5  6.1 544.0%
Namibia .. .. .. .. ..  1.8  1.9  2.4  3.1  3.8  3.9 ..
Niger .. .. .. .. .. ..  0.5  0.5  1.1  1.7  1.8 ..
Nigeria  4.8  9.1  22.0  24.6  21.0  23.5  29.1  37.9  36.0  53.6  56.7 170.3%
Senegal  1.2  1.6  2.0  2.1  2.1  2.4  3.5  4.2  4.7  6.0  6.8 218.9%
South Africa  27.8  34.4  33.9  36.9  43.1  48.3  49.1  57.4  61.0  71.5  70.9 64.3%
South Sudan .. .. .. .. .. .. .. .. ..  2.0  1.5 ..
Sudan  3.2  3.2  3.7  4.0  5.3  4.3  5.5  9.9  15.1  16.4  18.8 254.6%
United Rep. of Tanzania  1.4  1.4  1.5  1.4  1.7  2.4  2.4  4.3  4.7  8.1  7.2 335.7%
Togo  0.3  0.3  0.4  0.3  0.6  0.6  0.9  1.0  2.1  1.9  2.1 262.0%
Tunisia  3.4  4.0  6.8  7.2  9.0  9.1  10.9  11.7  11.4  13.8  13.5 49.9%
Zambia  1.4  2.4  1.8  1.6  1.7  1.7  1.4  1.8  1.6  3.1  4.1 146.0%
Zimbabwe  1.5  2.0  1.7  2.0  2.6  3.6  3.0  2.1  2.0  3.7  3.4 31.1%
Other Africa  8.5  9.7  12.0  10.3  12.5  14.5  18.0  21.3  26.9  28.9  30.8 145.9%
Africa  100.3  131.9  182.3  216.3  242.7  264.2  301.5  365.6  450.4  543.9  545.4 124.7%

1. Please refer to the chapter Geographical coverage. 
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II.12  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from fuel combustion - oil

million tonnes of CO

% change
90-17

Bangladesh  2.2  3.3  4.6  4.4  4.9  7.1  7.9  11.0  10.9  16.1  18.2 269.2%
Brunei Darussalam  0.2  0.2  0.5  0.6  0.7  1.1  1.2  1.3  1.7  1.9  1.9 162.3%
Cambodia .. .. .. .. ..  1.5  2.0  2.6  4.6  5.7  6.7 ..
DPR of Korea  2.6  4.3  8.1  7.5  8.0  4.0  3.2  2.9  2.6  3.0  2.9 -63.0%
India  52.8  58.9  80.0  110.0  151.1  201.3  277.4  309.4  398.9  520.4  579.1 283.1%
Indonesia  24.6  36.8  61.6  70.4  91.4  130.3  157.5  179.3  178.5  216.3  228.0 149.4%
Malaysia  12.8  16.1  23.3  26.9  37.6  48.9  56.7  64.6  68.2  80.9  80.8 115.0%
Mongolia .. .. ..  2.2  2.4  1.1  1.3  1.7  2.5  3.5  3.9 60.5%
Myanmar  3.8  3.0  3.9  3.5  2.1  4.0  5.4  6.2  3.3  10.3  19.5 846.0%
Nepal  0.2  0.2  0.3  0.5  0.7  1.5  2.1  2.1  2.9  3.5  7.0 858.0%
Pakistan  8.4  10.5  12.7  20.7  30.8  45.6  56.6  47.7  60.3  76.5  81.5 165.0%
Philippines  23.7  29.1  31.1  23.7  33.0  50.3  48.2  42.1  40.1  47.8  53.1 61.1%
Singapore  6.0  8.4  12.5  16.4  28.6  34.0  38.9  24.1  26.2  22.6  23.5 -17.9%
Sri Lanka  2.8  2.6  3.6  3.5  3.7  5.4  10.5  13.1  12.1  14.0  17.1 368.3%
Chinese Taipei  18.0  30.0  53.2  41.1  65.4  82.2  89.3  83.6  68.7  61.9  65.2 -0.4%
Thailand  15.8  20.6  31.9  28.5  52.8  89.5  79.4  91.5  83.2  95.2  100.3 90.1%
Viet Nam  10.6  6.7  5.5  5.8  8.2  13.3  23.6  34.2  47.4  51.8  57.6 599.2%
Other non-OECD Asia  5.6  7.4  8.6  8.0  8.8  8.2  9.5  13.4  16.9  23.8  23.8 169.2%
Non OECD Asia (excl. 
China)  190.0  238.0  341.5  373.6  530.2  729.3  870.5  931.0 1 029.0 1 255.3 1 370.1 158.4%

People's Rep. of China  113.4  193.6  234.3  225.1  278.2  400.5  531.3  768.2 1 011.1 1 261.8 1 339.8 381.5%
Hong Kong, China  9.1  10.8  14.4  9.3  8.4  11.6  16.5  8.4  8.8  9.7  11.4 35.1%
China  122.5  204.4  248.7  234.4  286.6  412.1  547.8  776.6 1 019.9 1 271.5 1 351.1 371.4%

Argentina  67.0  64.7  70.3  53.7  52.4  60.2  64.4  66.4  80.3  88.4  80.2 53.0%
Bolivia  2.0  2.9  3.7  3.3  3.7  4.6  4.7  5.6  8.0  10.4  13.5 263.4%
Brazil  80.9  121.7  151.1  126.1  151.0  187.5  229.6  227.9  266.6  306.8  292.5 93.7%
Colombia  18.0  18.4  20.2  22.0  26.0  32.1  29.2  28.7  30.9  42.2  42.5 63.4%
Costa Rica  1.3  1.7  2.2  1.9  2.6  4.4  4.5  5.3  6.3  6.6  7.2 175.0%
Cuba  20.3  23.7  30.0  31.5  33.4  22.0  26.1  23.5  27.4  24.5  24.2 -27.5%
Curaçao ¹  14.5  10.2  8.7  4.5  2.7  2.6  5.6  6.0  4.4  4.7  3.7 40.7%
Dominican Republic  3.5  5.2  6.3  5.7  7.4  11.0  17.3  14.8  14.2  15.0  14.9 102.9%
Ecuador  3.5  5.9  10.4  11.7  13.3  16.7  18.1  23.3  31.8  36.0  33.0 147.9%
El Salvador  1.3  1.9  1.6  1.6  2.1  4.6  5.2  6.2  5.8  6.4  5.7 172.3%
Guatemala  2.3  3.0  4.2  3.2  3.2  5.9  8.1  9.6  9.1  11.4  12.1 275.8%
Haiti  0.4  0.4  0.6  0.6  0.9  0.9  1.4  2.0  2.1  3.2  3.3 263.9%
Honduras  1.1  1.3  1.7  1.7  2.2  3.6  4.2  6.6  6.9  9.0  8.4 286.8%
Jamaica  5.5  7.4  6.5  4.7  7.1  8.3  9.7  10.1  6.8  6.8  6.6 -7.2%
Nicaragua  1.5  1.8  1.8  1.8  1.8  2.5  3.5  4.0  4.3  5.1  5.1 177.6%
Panama  2.5  3.1  2.9  2.6  2.5  4.0  4.7  6.8  8.9  9.3  9.4 278.6%
Paraguay  0.6  0.7  1.3  1.4  1.9  3.5  3.3  3.5  4.8  5.8  7.7 296.4%
Peru  14.2  16.8  18.7  16.0  17.5  21.3  22.8  21.1  25.1  28.2  30.1 71.8%
Suriname .. .. .. .. .. ..  1.5  1.7  1.7  2.1  1.9 ..
Trinidad and Tobago  2.6  2.3  2.5  2.2  2.1  2.2  2.3  3.6  4.3  4.4  4.0 95.3%
Uruguay  5.0  5.3  5.3  3.0  3.6  4.4  5.0  5.0  5.8  6.3  5.7 60.1%
Venezuela  28.4  35.3  56.2  53.1  54.1  58.7  64.0  83.9  111.0  90.0  66.4 22.8%
Other non-OECD Americas  8.1  10.8  10.2  9.2  12.4  13.3  13.0  13.0  14.7  12.0  9.7 -21.2%
Non-OECD Americas  284.5  344.6  416.3  361.5  403.8  474.2  548.0  578.6  681.1  734.5  687.9 70.3%

Bahrain  1.1  1.1  1.5  1.6  2.0  2.3  2.4  3.5  3.8  4.4  4.5 128.5%
Islamic Republic of Iran  33.0  57.8  77.9  126.5  136.2  166.4  190.8  223.4  221.6  206.1  181.7 33.3%
Iraq  8.5  12.4  23.8  36.3  48.6  89.1  64.5  69.7  93.7  118.0  119.3 145.5%
Jordan  1.4  2.2  4.3  7.5  8.9  11.7  13.7  14.7  13.4  18.5  16.6 86.0%
Kuwait  4.1  5.2  13.2  27.0  16.2  14.6  27.9  41.2  49.1  51.5  46.0 183.3%
Lebanon  4.6  5.7  6.6  6.6  5.5  12.4  13.5  14.0  17.2  24.0  26.3 376.1%
Oman  0.3  0.7  1.5  3.5  5.2  7.9  8.7  10.4  11.3  18.1  19.1 265.0%
Qatar  0.3  0.7  1.4  1.6  1.9  2.4  2.8  6.6  12.5  15.0  15.6 722.0%
Saudi Arabia  10.0  17.1  78.5  89.0  107.9  137.0  167.8  196.5  288.3  375.2  361.0 234.6%
Syrian Arab Republic  5.4  8.3  12.2  19.2  24.0  27.1  29.6  44.5  41.5  16.6  16.7 -30.3%
United Arab Emirates  0.4  1.7  9.5  15.7  18.6  20.9  21.0  28.3  36.6  39.2  49.0 163.4%
Yemen  1.2  1.8  3.5  4.9  6.3  9.4  13.3  18.8  20.1  9.6  7.4 17.5%
Middle East  70.1  114.5  234.1  339.4  381.4  501.1  556.1  671.5  809.2  896.1  863.2 126.3%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.13

CO  emissions from fuel combustion - natural gas

million tonnes of CO

% change
90-17

World ¹ 2 044.2 2 250.1 2 710.0 3 071.0 3 676.7 3 981.1 4 550.8 5 197.2 6 057.3 6 456.4 6 743.0 83.4%

Annex I Parties .. .. .. .. 2 995.4 3 113.7 3 398.3 3 557.3 3 773.8 3 757.8 3 864.4 29.0%
   Annex II Parties   1 443.6 1 500.7 1 652.7 1 600.9 1 756.3 2 086.3 2 382.7 2 447.7 2 643.5 2 711.0 2 766.8 57.5%
      North America      1 264.1 1 149.5 1 182.0 1 057.8 1 114.0 1 287.5 1 396.7 1 347.6 1 458.4 1 671.6 1 648.6 48.0%
      Europe       166.7  322.6  401.1  432.1  491.9  620.3  770.8  876.2  909.8  724.3  799.0 62.4%
      Asia Oceania  12.8  28.6  69.6  111.0  150.4  178.5  215.2  224.0  275.3  315.2  319.2 112.2%
   Annex I EIT   .. .. .. .. 1 232.8 1 015.3  986.6 1 057.2 1 057.1  955.3  994.6 -19.3%
Non-Annex I Parties .. .. .. ..  681.3  867.4 1 152.5 1 640.0 2 283.4 2 698.6 2 878.4 322.5%
Annex B Kyoto Parties .. .. .. ..  944.3  987.0 1 121.1 1 255.9 1 279.0 1 044.6 1 137.9 20.5%

Intl. aviation bunkers x x x x x x x x x x x x
Intl. marine bunkers x x x x x x x x x  0.1  0.1 x

Non-OECD Total  558.9  695.2  973.3 1 368.7 1 781.3 1 735.7 1 932.1 2 418.6 3 008.8 3 318.9 3 511.4 97.1%
OECD Total 1 485.3 1 554.9 1 736.6 1 702.4 1 895.4 2 245.4 2 618.7 2 778.6 3 048.4 3 137.5 3 231.4 70.5%

Canada  68.2  87.8  96.5  108.6  119.1  143.4  162.6  167.1  171.4  212.3  211.9 77.9%
Chile  1.3  1.1  1.4  1.6  0.9  1.0  6.7  10.6  8.7  8.3  9.2 874.9%
Mexico  19.6  24.5  40.5  50.5  48.4  56.3  82.0  109.2  135.2  144.2  150.1 210.2%
United States 1 195.9 1 061.7 1 085.4  949.2  994.9 1 144.1 1 234.2 1 180.5 1 287.0 1 459.3 1 436.7 44.4%
OECD Americas 1 285.0 1 175.1 1 223.9 1 110.0 1 163.3 1 344.8 1 485.4 1 467.3 1 602.3 1 824.1 1 807.9 55.4%

Australia  4.0  8.6  16.3  23.8  32.3  37.4  43.6  47.7  61.2  68.6  73.8 128.7%
Israel ²  0.0  0.0  0.0  0.0  0.0  0.0  0.0  3.2  10.2  16.4  19.9 +
Japan  8.6  19.3  51.5  81.9  111.5  134.7  162.9  169.4  206.7  239.5  238.0 113.3%
Korea - - - -  6.4  19.5  40.1  64.1  91.2  93.4  102.7 +
New Zealand  0.2  0.6  1.9  5.3  6.6  6.4  8.7  6.9  7.5  7.1  7.4 13.0%
OECD Asia Oceania  12.9  28.6  69.6  111.0  156.8  198.0  255.3  291.3  376.7  424.9  441.8 181.8%

Austria  5.4  7.1  8.3  9.5  11.4  14.5  14.7  18.2  18.2  15.4  17.5 52.8%
Belgium  11.3  17.4  19.6  16.2  18.3  23.4  29.5  31.9  36.8  30.4  31.6 72.0%
Czech Republic  1.9  3.1  5.6  9.2  11.5  14.6  17.1  17.9  17.3  14.7  16.5 43.2%
Denmark -  0.0  0.0  1.5  4.2  7.4  10.4  10.5  10.3  6.7  6.6 57.7%
Estonia .. .. .. ..  2.4  1.1  1.3  1.6  1.3  0.9  1.0 -60.9%
Finland -  1.5  1.7  1.9  5.1  6.6  8.0  8.4  8.3  4.6  3.7 -26.7%
France  17.7  30.8  44.2  51.1  53.4  62.8  77.9  91.5  94.6  78.6  86.8 62.8%
Germany  38.4  84.1  111.3  101.1  115.2  144.9  155.9  168.4  176.7  152.2  170.2 47.7%
Greece - - -  0.0  0.1  0.1  3.7  5.2  6.7  5.4  8.9 +
Hungary  6.0  9.7  16.2  18.0  19.1  19.8  21.2  26.6  21.4  16.6  18.7 -1.7%
Iceland - - - - - - - - - - - -
Ireland - -  1.7  4.5  3.3  4.4  7.1  8.0  10.8  8.5  9.9 199.2%
Italy  24.1  41.0  46.4  57.0  87.1  101.9  133.2  162.5  157.4  127.9  142.3 63.4%
Latvia .. .. .. ..  5.6  2.3  2.5  3.2  3.4  2.6  2.3 -58.7%
Lithuania .. .. .. ..  9.4  3.5  3.5  4.6  4.7  2.6  2.2 -76.8%
Luxembourg  0.0  0.8  1.0  0.7  1.0  1.3  1.6  2.8  2.8  1.8  1.6 62.6%
Netherlands  47.3  69.1  67.0  72.4  69.0  76.8  77.1  78.5  87.2  63.3  67.1 -2.7%
Norway -  0.4  2.0  2.8  4.6  8.1  7.4  9.3  12.5  12.6  12.7 174.7%
Poland  10.3  11.5  15.2  15.6  15.5  15.4  17.8  23.2  25.5  26.1  29.6 90.5%
Portugal - - - - - -  4.6  8.7  10.5  9.0  12.2 x
Slovak Republic  2.7  4.4  4.9  6.4  11.7  11.8  13.2  12.6  10.9  7.6  8.2 -30.0%
Slovenia .. .. .. ..  1.8  1.5  1.6  1.9  1.8  1.5  1.7 -4.4%
Spain  0.7  1.8  3.1  4.5  10.0  16.9  34.1  66.8  71.6  56.4  62.3 522.9%
Sweden - - -  0.2  1.3  1.6  1.6  1.7  3.0  1.8  1.5 19.1%
Switzerland  0.0  1.0  1.9  2.9  3.8  5.1  5.7  6.5  7.1  6.7  7.1 87.3%
Turkey - - -  0.1  6.3  12.2  28.9  52.3  73.3  91.5  102.5 +
United Kingdom  21.7  67.6  92.8  105.8  104.1  144.5  198.3  197.3  195.2  143.0  156.9 50.6%
OECD Europe  187.5  351.3  443.1  481.4  575.3  702.6  878.0 1 020.1 1 069.4  888.4  981.7 70.6%

IEA/Accession/Association 1 494.4 1 575.4 1 773.8 1 743.0 1 953.7 2 368.6 2 789.1 3 054.5 3 564.3 3 789.2 3 969.7 103.2%
European Union - 28 .. .. .. ..  643.5  732.1  875.5  990.8 1 009.0  806.3  890.7 38.4%
G20 .. .. .. .. 2 950.4 3 204.2 3 603.3 3 935.0 4 508.8 4 708.0 4 942.2 67.5%
Africa  5.3  9.0  25.6  44.3  58.8  74.5  98.0  151.1  182.0  227.7  248.0 321.9%
Americas                             1 320.8 1 219.8 1 285.0 1 189.6 1 266.1 1 469.6 1 650.0 1 675.6 1 861.6 2 120.8 2 088.2 64.9%
Asia                                 .. .. .. ..  572.9  747.7  984.1 1 371.8 1 967.7 2 341.6 2 519.8 339.9%
Europe                               .. .. .. .. 1 739.9 1 645.3 1 766.1 1 943.7 1 976.7 1 688.7 1 803.9 3.7%
Oceania                               4.25  9.29  18.14  29.09  39.01  43.99  52.57  55.08  69.16  77.54  82.85 112.4%

INTERNATIONAL ENERGY AGENCY

1. Total world includes non-OECD total, OECD total as well as international marine bunkers and international aviation bunkers. 
2. Please refer to the chapter Geographical coverage. 
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II.14  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from fuel combustion - natural gas

million tonnes of CO

% change
90-17

Non-OECD Total  558.9  695.2  973.3 1 368.7 1 781.3 1 735.7 1 932.1 2 418.6 3 008.8 3 318.9 3 511.4 97.1%

Albania  0.2  0.6  0.8  0.8  0.5  0.1  0.0  0.0  0.0  0.1  0.1 -81.6%
Armenia .. .. .. ..  8.4  2.7  2.6  3.1  3.0  3.9  4.3 -48.9%
Azerbaijan .. .. .. ..  32.2  15.5  10.4  17.2  16.1  20.2  19.8 -38.5%
Belarus .. .. .. ..  24.7  23.7  30.9  36.8  39.5  33.8  34.6 40.2%
Bosnia and Herzegovina .. .. .. ..  0.9  0.3  0.5  0.7  0.5  0.4  0.5 -49.8%
Bulgaria  0.6  2.3  7.5  10.8  11.0  9.2  6.0  5.7  4.8  5.1  5.2 -52.7%
Croatia .. .. .. ..  4.2  3.4  4.0  4.5  5.1  3.7  4.6 11.2%
Cyprus ¹ - - - - - - - - - - - -
Georgia .. .. .. ..  10.7  2.2  2.2  1.9  2.1  3.9  3.9 -63.2%
Gibraltar - - - - - - - - - - - -
Kazakhstan .. .. .. ..  24.9  23.6  15.3  28.6  53.8  62.0  65.7 163.4%
Kosovo .. .. .. .. .. .. - - - - - ..
Kyrgyzstan .. .. .. ..  3.6  1.7  1.3  1.2  0.5  0.5  0.6 -84.2%
Malta - - - - - - - - - -  0.5 x
Republic of Moldova .. .. .. ..  7.6  6.5  4.8  5.5  5.3  4.9  4.5 -40.6%
Montenegro .. .. .. .. .. .. .. - - - - ..
Republic of North Macedonia .. .. .. .. - -  0.1  0.1  0.2  0.3  0.5 x
Romania  52.3  63.0  76.1  75.0  67.7  42.3  29.5  28.7  22.6  19.8  21.0 -69.0%
Russian Federation .. .. .. ..  837.6  709.6  695.3  753.8  802.8  765.4  795.7 -5.0%
Serbia .. .. .. ..  6.1  2.8  3.2  4.0  3.8  3.5  4.1 -32.3%
Tajikistan .. .. .. ..  3.3  1.2  1.5  1.3  0.4  0.0  0.0 -99.9%
Turkmenistan .. .. .. ..  28.8  26.3  25.6  33.5  40.7  50.1  50.1 74.2%
Ukraine .. .. .. ..  210.5  156.9  142.7  136.1  96.0  54.7  53.3 -74.7%
Uzbekistan .. .. .. ..  75.9  71.6  92.7  88.0  86.2  78.6  67.4 -11.2%
Former Soviet Union  421.5  503.8  677.9  988.9 .. .. .. .. .. .. .. ..
Former Yugoslavia  1.3  2.1  5.0  11.0 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  475.9  571.8  767.1 1 086.5 1 358.7 1 099.7 1 068.7 1 150.8 1 183.3 1 111.0 1 136.6 -16.3%

Algeria  2.4  4.6  13.5  21.8  26.2  31.3  35.9  45.0  51.3  72.6  75.5 188.1%
Angola  0.1  0.1  0.2  0.2  1.0  1.1  1.1  1.2  1.4  1.5  1.6 55.6%
Benin - - - - - - - - -  0.1  0.1 x
Botswana .. .. .. - - - - - - - - -
Cameroon - - - - - - - -  0.5  1.0  1.1 x
Congo  0.0  0.0 -  0.0 - - -  0.0  0.2  1.0  1.2 x
Côte d'Ivoire - - - - -  0.1  3.0  2.9  3.1  4.0  4.4 x
Dem. Rep. of the Congo - - - - - - - -  0.0  0.0  0.0 x
Egypt  0.2  0.1  2.8  6.6  13.4  20.8  29.8  62.8  73.8  78.1  94.1 603.1%
Eritrea .. .. .. .. .. - - - - - - ..
Ethiopia - - - - - - - - - - - -
Gabon - -  0.0  0.1  0.2  0.3  0.2  0.3  0.6  0.7  0.8 289.3%
Ghana - - - - - - - -  0.8  2.5  2.3 x
Kenya - - - - - - - - - - - -
Libya  2.1  2.5  5.3  6.2  8.1  7.0  6.9  8.4  10.2  11.9  13.4 65.3%
Mauritius - - - - - - - - - - - -
Morocco  0.1  0.1  0.1  0.2  0.1  0.0  0.1  0.9  1.3  2.4  2.4 +
Mozambique - - - - -  0.0  0.0  0.0  0.2  2.7  1.4 x
Namibia .. .. .. .. .. - - - - - - ..
Niger .. .. .. .. .. .. - - - - - ..
Nigeria  0.4  1.0  2.9  7.0  6.9  9.3  14.7  18.7  19.3  28.9  29.2 322.4%
Senegal - - - -  0.0  0.1  0.0  0.0  0.0  0.0  0.0 263.3%
South Africa - - - - - - - -  1.9  4.1  3.9 x
South Sudan .. .. .. .. .. .. .. .. .. - - ..
Sudan - - - - - - - - - - - -
United Rep. of Tanzania - - - - - - -  0.8  1.5  1.7  1.5 x
Togo - - - - - - - - - - - -
Tunisia  0.0  0.5  0.8  2.2  2.8  4.6  6.4  7.8  11.9  11.8  12.6 348.1%
Zambia - - - - - - - - - - - -
Zimbabwe - - - - - - - - - - - -
Other Africa - - - -  0.0  0.0  0.0  2.2  3.9  2.7  2.3 +
Africa  5.3  9.0  25.6  44.3  58.8  74.5  98.0  151.1  182.0  227.7  248.0 321.9%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.15

CO  emissions from fuel combustion - natural gas

million tonnes of CO

% change
90-17

Bangladesh  0.3  0.6  1.5  3.1  5.4  8.1  11.7  19.1  35.8  45.8  52.2 870.1%
Brunei Darussalam  0.2  1.2  2.1  2.3  2.5  3.4  3.2  3.5  5.1  4.1  4.8 89.3%
Cambodia .. .. .. .. .. - - - - - - ..
DPR of Korea - - - - - - - - - - - -
India  1.0  1.3  1.8  4.7  13.1  25.0  36.2  54.3  95.7  58.1  74.1 465.0%
Indonesia  0.1  0.5  5.4  8.7  24.3  47.4  45.4  50.9  71.3  77.8  73.5 202.0%
Malaysia  0.0  0.1  0.2  4.6  6.8  24.1  48.5  63.9  63.1  70.6  48.0 608.9%
Mongolia .. .. .. - - - - - - - - -
Myanmar  0.1  0.3  0.6  1.6  1.6  2.7  2.6  3.0  3.0  6.6  8.4 428.2%
Nepal - - - - - - - - - - - -
Pakistan  4.9  7.2  8.9  10.8  17.9  25.6  30.9  52.6  52.5  54.2  61.9 246.2%
Philippines - - - - -  0.0  0.0  6.7  7.2  6.8  7.6 x
Singapore  0.0  0.1  0.1  0.1  0.1  3.2  2.9  12.0  15.0  20.1  20.8 +
Sri Lanka - - - - - - - - - - - -
Chinese Taipei  1.6  2.2  3.3  1.5  3.0  7.4  12.9  20.8  30.6  36.6  42.1 +
Thailand - - -  6.9  11.7  20.5  40.8  60.9  74.8  84.7  77.9 564.1%
Viet Nam - - -  0.1  0.0  0.4  2.6  11.0  19.1  20.6  18.3 +
Other non-OECD Asia  0.5  0.5  0.2  1.2  0.6  0.5  0.5  0.5  0.9  2.2  2.0 250.2%
Non OECD Asia (excl. 
China)  8.7  14.0  24.2  45.7  87.1  168.2  238.3  359.3  473.9  488.0  491.7 464.5%

People's Rep. of China  7.4  17.4  28.1  16.2  19.8  26.8  35.8  71.5  224.7  348.8  441.1 +
Hong Kong, China  0.1  0.1  0.2  0.4  0.8  1.2  7.1  6.5  8.0  6.9  7.0 825.7%
China  7.4  17.5  28.3  16.6  20.6  28.0  42.9  78.0  232.6  355.7  448.2 +

Argentina  12.1  17.1  21.7  30.4  43.4  52.2  70.2  77.2  87.3  96.6  98.7 127.7%
Bolivia  0.1  0.3  0.6  0.8  1.5  2.3  2.4  3.4  5.7  7.7  8.4 482.0%
Brazil  0.5  1.0  1.6  3.8  5.8  7.8  16.8  38.1  51.3  78.8  70.6 +
Colombia  2.6  3.3  5.7  7.4  7.6  8.4  12.8  14.4  18.5  19.8  19.1 153.3%
Costa Rica - - - - - - - - - - - -
Cuba  0.1  0.2  0.1  0.1  0.1  0.2  1.1  1.4  2.0  2.4  2.0 +
Curaçao ¹ - - - - - - - - - - - -
Dominican Republic - - - - - - -  0.4  1.6  2.2  2.4 x
Ecuador - - - - - - -  0.7  1.0  1.3  1.3 x
El Salvador - - - - - - - - - - - -
Guatemala - - - - - - - - - - - -
Haiti - - - - - - - - - - - -
Honduras - - - - - - - - - - - -
Jamaica - - - - - - - - - -  0.2 x
Nicaragua - - - - - - - - - - - -
Panama - - - - - - - - - - - -
Paraguay - - - - - - - - - - - -
Peru  0.6  0.8  1.0  1.3  1.0  0.6  1.1  3.9  12.9  18.0  16.6 +
Suriname .. .. .. .. .. .. - - - - - ..
Trinidad and Tobago  2.8  2.3  3.9  4.5  5.8  6.0  7.5  13.6  17.6  16.9  14.0 139.4%
Uruguay - - - - - -  0.1  0.2  0.1  0.1  0.1 x
Venezuela  16.9  19.7  26.5  31.2  37.6  47.3  51.7  53.6  59.7  50.0  46.8 24.5%
Other non-OECD Americas  0.0 -  0.0  0.1  0.0  0.0  0.7  1.4  1.6  3.0  0.1 58.0%
Non-OECD Americas  35.8  44.7  61.2  79.6  102.8  124.8  164.5  208.2  259.3  296.7  280.4 172.6%

Bahrain  1.8  4.1  5.7  7.5  8.7  11.2  13.4  17.1  21.7  25.7  25.3 190.6%
Islamic Republic of Iran  5.5  8.1  8.6  16.9  33.8  76.3  118.0  189.7  274.3  342.5  380.3 +
Iraq  1.8  3.2  2.5  1.6  3.8  6.1  6.0  3.5  9.8  12.8  20.5 440.6%
Jordan - - - -  0.2  0.5  0.5  3.3  5.4  4.6  8.2 +
Kuwait  10.0  9.9  13.2  9.7  11.6  17.8  18.4  23.6  27.9  40.1  43.4 275.4%
Lebanon - - - - - - - -  0.5 - - -
Oman - -  0.7  2.1  4.9  6.8  11.7  14.8  31.1  45.6  46.4 839.6%
Qatar  1.9  4.2  5.6  9.1  10.5  14.4  18.5  26.6  43.0  62.6  64.5 512.5%
Saudi Arabia  2.7  5.4  20.9  28.8  43.2  54.7  66.8  101.5  130.9  156.4  171.1 296.1%
Syrian Arab Republic - -  0.1  0.3  3.2  4.0  7.4  8.9  15.7  7.3  6.3 95.4%
United Arab Emirates  2.1  3.3  9.7  19.9  33.3  48.8  58.8  82.2  115.4  140.6  139.1 317.8%
Yemen - - - - - - - -  1.9  1.7  1.2 x
Middle East  25.8  38.2  67.0  96.0  153.3  240.5  319.6  471.2  677.6  839.8  906.6 491.4%

1. Please refer to the chapter Geographical coverage. 

INTERNATIONAL ENERGY AGENCY
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II.16  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from international marine bunkers

million tonnes of CO

% change
90-17

           
World  353.95  341.22  357.16  306.38  371.28  427.96  498.43  571.50  662.89  660.11  697.14 87.8%

Annex I Parties .. .. .. ..  236.69  231.49  252.96  271.85  268.66  249.75  273.18 15.4%
   Annex II Parties    205.24  219.57  237.69  173.47  226.16  227.95  247.18  262.31  254.35  195.91  222.09 -1.8%
      North America       26.69  36.50  94.90  57.03  94.53  94.67  93.21  85.48  85.71  54.23  75.20 -20.4%
      Europe       121.89  111.95  98.49  89.15  110.51  111.18  133.07  153.02  150.52  124.91  130.43 18.0%
      Asia Oceania  56.66  71.11  44.30  27.30  21.11  22.10  20.91  23.81  18.12  16.77  16.47 -22.0%
   Annex I EIT   .. .. .. ..  9.88  2.60  1.82  3.18  7.91  45.45  40.88 313.7%
Non-Annex I Parties .. .. .. ..  134.58  196.47  245.47  299.65  394.23  410.36  423.96 215.0%
Annex B Kyoto Parties .. .. .. ..  116.90  116.96  140.57  161.98  161.01  135.86  144.31 23.4%

Non-OECD Total  144.39  118.20  115.63  127.50  134.83  171.84  211.22  262.62  370.74  424.49  432.13 220.5%
OECD Total  209.57  223.02  241.53  178.87  236.44  256.11  287.21  308.88  292.15  235.63  265.01 12.1%

Canada  3.10  2.61  4.76  1.19  2.90  3.20  3.37  2.86  2.20  0.69  1.20 -58.5%
Chile  0.61  0.37  0.27  0.09  0.58  1.13  1.96  3.33  1.30  0.41  0.44 -23.7%
Mexico  0.26  0.39  1.01  1.34 -  2.58  3.88  2.73  2.53  2.65  2.47 x
United States  23.59  33.90  90.14  55.84  91.64  91.47  89.84  82.62  83.51  53.54  74.00 -19.2%
OECD Americas  27.56  37.26  96.19  58.46  95.11  98.37  99.05  91.54  89.53  57.29  78.12 -17.9%

Australia  5.15  5.08  3.72  2.31  2.16  2.82  2.99  2.76  2.18  1.77  1.81 -16.4%
Israel ¹ - - -  0.35  0.38  0.65  0.59  0.81  1.07  0.81  0.73 91.3%
Japan  50.46  64.93  39.39  24.25  17.90  18.14  17.15  20.05  14.86  13.93  13.73 -23.3%
Korea  1.54  0.17  0.31  1.71  5.32  21.58  30.78  33.59  29.05  30.38  32.89 517.8%
New Zealand  1.05  1.09  1.19  0.74  1.05  1.14  0.76  1.00  1.08  1.08  0.93 -11.9%
OECD Asia Oceania  58.21  71.28  44.61  29.36  26.82  44.33  52.27  58.22  48.24  47.96  50.09 86.8%

Austria - - - -  0.05  0.06  0.07  0.08  0.07  0.06  0.07 29.8%
Belgium  8.17  8.76  7.64  7.41  13.04  12.44  17.20  24.65  24.55  18.65  24.11 84.9%
Czech Republic - - - - - - - - - - - -
Denmark  2.11  1.69  1.34  1.36  3.05  5.02  4.08  2.43  2.19  2.42  1.67 -45.4%
Estonia .. .. .. ..  0.57  0.28  0.33  0.38  0.70  0.93  0.99 73.0%
Finland  0.24  0.31  1.86  1.47  1.80  1.05  2.12  1.61  0.67  0.94  1.12 -37.6%
France  12.90  14.72  12.72  7.66  7.86  6.79  8.99  8.25  7.41  5.29  5.33 -32.1%
Germany  13.14  10.71  11.23  11.06  7.95  6.58  6.99  7.93  8.84  7.61  7.23 -9.0%
Greece  1.90  2.83  2.66  3.54  8.12  11.34  11.46  9.15  8.73  5.73  6.87 -15.4%
Hungary - - - - - - - - - - - -
Iceland - - -  0.02  0.10  0.14  0.21  0.20  0.18  0.15  0.19 95.3%
Ireland  0.24  0.21  0.24  0.09  0.06  0.37  0.47  0.33  0.26  0.49  0.46 717.6%
Italy  23.11  18.22  13.30  10.93  8.53  7.76  5.30  7.24  9.60  6.12  7.42 -13.0%
Latvia .. .. .. ..  1.50  0.48  0.03  0.82  0.80  0.80  0.82 -45.2%
Lithuania .. .. .. ..  0.30  0.45  0.29  0.46  0.45  0.24  0.56 85.6%
Luxembourg - - - - - - - - - - - -
Netherlands  28.62  33.29  29.79  27.83  34.95  34.71  41.43  49.22  43.65  37.55  36.61 4.8%
Norway  1.94  1.52  0.89  1.04  1.41  2.22  2.59  2.19  1.05  0.42  0.55 -61.2%
Poland  1.65  2.23  2.24  1.65  1.25  0.44  0.91  1.02  0.69  0.60  0.83 -33.8%
Portugal  2.34  2.02  1.36  1.50  1.93  1.53  2.11  1.84  1.48  2.06  2.49 29.3%
Slovak Republic - - - - - - - - - - - -
Slovenia .. .. .. .. - - -  0.07  0.06  0.20  0.49 x
Spain  6.01  3.48  5.13  6.84  11.58  10.10  19.17  25.27  26.81  23.78  21.26 83.6%
Sweden  3.62  3.49  2.69  1.77  2.11  3.33  4.33  6.19  6.26  5.75  7.41 250.3%
Switzerland - - - -  0.06  0.05  0.03  0.04  0.03  0.02  0.01 -77.8%
Turkey  0.27  0.29 -  0.25  0.38  0.58  1.27  3.34  1.16  2.69  2.69 614.4%
OECD Europe ¹  17.55  10.71  7.65  6.63  7.92  7.70  6.51  6.41  8.75  7.87  7.62 -3.8%
OECD Europe  123.80  114.48  100.73  91.05  114.51  113.41  135.89  159.11  154.38  130.37  136.80 19.5%

IEA/Accession/Association  234.76  246.89  268.95  204.65  285.34  319.19  376.80  430.72  477.08  437.63  480.07 68.2%
European Union - 28 .. .. .. ..  113.18  111.73  134.74  156.79  157.56  133.21  141.25 24.8%
G20 .. .. .. ..  267.18  293.13  332.90  371.58  404.20  380.75  410.01 53.5%
Africa  22.21  16.04  16.67  14.02  16.13  23.99  23.50  20.55  18.88  19.05  14.81 -8.2%
Americas                              58.39  61.52  117.30  77.86  114.89  122.75  132.35  129.65  136.81  102.48  121.75 6.0%
Asia                                 .. .. .. ..  110.84  157.06  193.10  246.11  327.15  348.09  365.93 230.1%
Europe                               .. .. .. ..  126.00  119.90  145.39  170.98  176.37  187.14  191.44 51.9%
Oceania                               6.78  6.71  5.37  3.25  3.42  4.26  4.09  4.21  3.67  3.35  3.22 -6.0%

INTERNATIONAL ENERGY AGENCY
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CO  emissions from international marine bunkers

million tonnes of CO

% change
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Non-OECD Total  144.39  118.20  115.63  127.50  134.83  171.84  211.22  262.62  370.74  424.49  432.13 220.5%

Albania - - - - - - - - -  0.06  0.11 x
Armenia .. .. .. .. - - - - - - - -
Azerbaijan .. .. .. .. - - - -  0.23  0.16  0.14 x
Belarus .. .. .. .. - - - - - - - -
Bosnia and Herzegovina .. .. .. .. - - - - - - - -
Bulgaria - - -  0.72  0.18  0.86  0.20  0.35  0.31  0.27  0.25 38.4%
Croatia .. .. .. ..  0.15  0.10  0.06  0.08  0.02  0.01  0.02 -86.3%
Cyprus ¹  0.01  0.07  0.05  0.11  0.18  0.21  0.60  0.91  0.58  0.76  0.80 340.2%
Georgia .. .. .. .. -  0.16 - - - - - -
Gibraltar  3.54  3.85  4.20  4.68  5.51  5.98  8.41  12.67  13.29  11.71  13.25 140.4%
Kazakhstan .. .. .. .. - - - - -  0.30  0.51 x
Kosovo .. .. .. .. .. .. - - - - - ..
Kyrgyzstan .. .. .. .. - - - - - - - -
Malta  0.19  0.08  0.09  0.06  0.09  0.14  2.09  2.11  4.65  4.94  6.73 +
Republic of Moldova .. .. .. .. - - - - - - - -
Montenegro .. .. .. .. .. .. .. - - - - ..
Republic of North Macedonia .. .. .. .. - - - - - - - -
Romania - - - - - - - -  0.05  0.14  0.09 x
Russian Federation .. .. .. ..  5.93 - - -  4.84  42.26  36.83 521.3%
Serbia .. .. .. .. - - - - -  0.08  0.05 x
Tajikistan .. .. .. .. - - - - - - - -
Turkmenistan .. .. .. .. - - - - - - - -
Ukraine .. .. .. .. - - - - - - - -
Uzbekistan .. .. .. .. - - - - - - - -
Former Soviet Union  13.31  14.24  14.24  13.93 .. .. .. .. .. .. .. ..
Former Yugoslavia - - - - .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  17.05  18.24  18.58  19.50  12.04  7.45  11.37  16.12  23.97  60.68  58.77 388.0%

Algeria  0.62  0.78  1.30  1.17  1.37  1.18  0.78  1.18  1.02  0.87  0.74 -46.1%
Angola  0.78  0.49  0.84  0.11  0.02  0.03 -  0.34  0.56  1.28  1.06 +
Benin - - - - - - - - - -  0.00 x
Botswana .. .. .. - - - - - - - - -
Cameroon - -  0.12  0.03  0.04  0.09  0.06  0.04  0.14 - - -100.0%
Congo - - - - - - - - - - - -
Côte d'Ivoire  0.06  0.01  1.36  0.73  0.12  0.27  0.29  0.36  0.06  0.23  0.24 98.4%
Dem. Rep. of the Congo  0.41  0.22  0.08  0.09  0.11  0.01 - - - - - -100.0%
Egypt  0.06  1.11  3.28  4.83  5.39  7.93  8.79  4.63  1.40  0.58  0.60 -88.9%
Eritrea .. .. .. .. ..  0.43 - - - - - ..
Ethiopia  0.07  0.02  0.01  0.03  0.03  0.03 - - - - - -100.0%
Gabon  0.20  0.14  0.20  0.23  0.08  0.44  0.61  0.61  0.66  0.58  0.50 521.5%
Ghana  0.16  0.14  0.10 - - -  0.16  0.12  0.13 - - -
Kenya  1.49  1.07  0.57  0.45  0.56  0.17  0.21  0.22  0.12  0.13  0.15 -73.7%
Libya  0.01  0.01  0.02  0.04  0.25  0.28  0.87  1.16  1.17  0.26  0.68 174.6%
Mauritius  0.05  0.11  0.17  0.22  0.19  0.27  0.69  0.60  0.75  0.89  1.46 668.6%
Morocco  0.24  0.18  0.21  0.04  0.06  0.04  0.05  0.07  0.43  0.43  0.43 570.1%
Mozambique  0.76  0.36  0.27  0.10  0.09  0.01  0.00  0.01 - - - -100.0%
Namibia .. .. .. .. .. - - - - - - ..
Niger .. .. .. .. .. .. - - - - - ..
Nigeria  0.02  0.12  0.25  0.35  0.59  1.43  1.21  1.29  1.32  1.18  0.99 68.8%
Senegal  3.02  2.11  0.85  0.33  0.11  0.09  0.30  0.36  0.21  0.38  0.37 226.9%
South Africa  10.92  7.22  5.31  3.44  6.02  10.41  8.60  8.61  9.83  10.97  6.32 5.1%
South Sudan .. .. .. .. .. .. .. .. .. - - ..
Sudan -  0.01  0.02  0.02  0.02  0.03  0.03  0.05  0.07  0.08  0.09 287.3%
United Rep. of Tanzania  0.05  0.05  0.12  0.08  0.08  0.07  0.08  0.11  0.14  0.17  0.04 -52.0%
Togo - - - - - -  0.01  0.01  0.05  0.06  0.06 x
Tunisia  0.06  0.02  0.02  0.01  0.07  0.06  0.06  0.05  0.04  0.01  0.02 -65.8%
Zambia - - - - - - - - - - - -
Zimbabwe - - - - - - - - - - - -
Other Africa  3.23  1.88  1.58  1.72  0.94  0.72  0.70  0.73  0.81  0.95  1.04 10.6%
Africa  22.21  16.04  16.67  14.02  16.13  23.99  23.50  20.55  18.88  19.05  14.81 -8.2%

1. Please refer to the chapter Geographical coverage. 
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Bangladesh  0.07  0.05  0.19  0.07  0.06  0.11  0.14  0.18  0.25  0.33  0.38 504.9%
Brunei Darussalam - -  0.00 -  0.12  0.21  0.22  0.27  0.28  0.29 - -100.0%
Cambodia .. .. .. .. .. - - - - - - ..
DPR of Korea - - - - - - - - - - - -
India  0.72  0.58  0.73  0.34  1.38  1.71  2.20  3.09  4.27  4.49  5.01 263.7%
Indonesia  0.71  1.10  0.80  0.69  1.70  1.30  0.36  0.43  0.56  0.74  0.82 -52.1%
Malaysia  0.11  0.22  0.19  0.31  0.30  0.54  0.70  0.19  0.19  1.12  1.25 324.0%
Mongolia .. .. .. - - - - - - - - -
Myanmar  0.01  0.00 - - -  0.01  0.01  0.01  0.01  0.01  0.00 x
Nepal - - - - - - - - - - - -
Pakistan  0.29  0.22  0.47  0.08  0.11  0.05  0.08  0.26  0.56  0.16  0.12 14.2%
Philippines  1.31  0.45  0.59  0.50  0.21  0.36  0.68  0.38  0.59  0.09  0.31 48.8%
Singapore  8.98  10.54  15.11  15.30  34.23  35.65  58.18  79.43  127.27  140.67  157.75 360.9%
Sri Lanka  1.20  1.30  1.12  1.02  1.22  1.10  0.51  0.54  0.66  1.30  1.83 49.8%
Chinese Taipei  0.39  0.33  0.67  1.64  4.90  7.64  11.11  7.57  5.50  3.40  3.75 -23.6%
Thailand  0.21  0.26  0.51  0.66  1.72  3.05  2.49  5.23  4.47  3.78  3.81 121.9%
Viet Nam - - -  0.07  0.09  0.22  0.46  0.80  1.03  0.88  0.69 693.2%
Other non-OECD Asia  0.57  0.54  0.47  0.20  0.21  0.30  0.33  0.44  0.41  0.88  0.91 335.0%
Non OECD Asia (excl. 
China)  14.57  15.59  20.84  20.88  46.23  52.24  77.48  98.82  146.04  158.12  176.63 282.0%

People's Rep. of China  2.41  2.82  3.32  3.95  4.34  8.96  9.58  16.31  27.92  29.84  32.91 658.6%
Hong Kong, China  2.00  1.72  2.88  3.14  4.57  7.24  10.73  17.98  39.00  27.48  34.37 652.0%
China  4.41  4.54  6.20  7.09  8.91  16.20  20.30  34.29  66.91  57.32  67.28 655.2%

Argentina  0.66  0.29  1.34  2.02  2.25  1.73  1.50  2.22  3.80  2.93  2.57 14.4%
Bolivia - - - - - - - - - - - -
Brazil  1.01  1.18  1.43  1.73  1.73  3.67  9.25  11.04  12.74  13.30  10.81 523.2%
Colombia  0.96  0.50  0.31  0.22  0.33  0.58  0.75  1.15  2.04  0.80  0.84 152.7%
Costa Rica  0.10 -  0.13  0.14  0.24  0.37  0.34  0.36  0.09  0.00 - -100.0%
Cuba - - -  0.12  0.06  0.04  0.05  0.06  2.41  2.09  1.28 +
Curaçao ¹  7.79  7.42  7.35  6.19  5.23  5.37  6.36  6.79  7.27  5.05  5.01 -4.3%
Dominican Republic - - - - - - - - - - - -
Ecuador  0.28 -  0.35  0.12  0.50  1.00  0.88  2.10  1.78  1.13  1.19 138.0%
El Salvador - - - - - - - - - - - -
Guatemala  0.18  0.27  0.41  0.39  0.43  0.53  0.64  0.75  0.90  1.08  1.15 166.9%
Haiti - - - - - - - - - - - -
Honduras - - - - - - - -  0.00  0.02  0.12 x
Jamaica  0.16  0.27  0.10  0.04  0.10  0.12  0.12  0.26  0.27  0.86  0.81 701.1%
Nicaragua - - - - - - - - - - - -
Panama  1.70  3.40  3.09  4.02  4.94  6.42  8.15  7.37  9.56  11.60  14.46 192.4%
Paraguay - - - - - - - - - - - -
Peru  0.07  0.08  0.09  0.09  0.08  0.12  0.18  0.29  0.34  0.35  0.43 412.1%
Suriname .. .. .. .. .. ..  0.07  0.11  0.13  0.16  0.14 ..
Trinidad and Tobago  5.18  3.58  1.44  0.31  0.11  0.16  1.21  1.49  1.08  1.58  1.64 +
Uruguay  0.28  0.20  0.25  0.33  0.37  1.22  0.93  1.14  1.43  0.56  0.33 -11.8%
Venezuela  9.23  4.87  2.01  1.78  2.53  2.32  2.08  2.36  2.82  2.84  2.04 -19.1%
Other non-OECD Americas  3.25  2.21  2.82  1.89  0.87  0.72  0.80  0.64  0.61  0.84  0.83 -4.2%
Non-OECD Americas  30.83  24.26  21.11  19.40  19.78  24.37  33.30  38.11  47.28  45.19  43.63 120.6%

Bahrain  0.56  0.56  0.61  0.48  0.25  0.26  0.25  0.24  0.25  0.26  0.26 4.5%
Islamic Republic of Iran  1.14  1.38  1.36  1.01  1.37  2.06  2.37  3.00  7.38  15.05  4.47 226.7%
Iraq  0.26  0.30  0.37  0.47  0.40  0.02  0.49  0.33  0.45  0.71  0.89 120.1%
Jordan - - - - -  0.03  0.14  0.25  0.05  0.02  0.25 x
Kuwait  6.36  6.38  5.66  2.40  0.56  1.84  1.44  2.17  1.70  3.87  3.00 436.5%
Lebanon  0.72  0.03 - - - - - - - - - -
Oman  3.89  2.57  0.72  0.35  0.06  0.08  0.20  0.12  3.62  4.01  3.18 +
Qatar - - - - - - - - - - - -
Saudi Arabia  40.47  26.14  13.77  28.31  5.80  6.02  6.67  7.16  8.19  9.89  10.35 78.5%
Syrian Arab Republic  0.78  1.27  1.99  2.56  2.85  3.47  3.72  3.20  3.47  0.55  0.43 -85.0%
United Arab Emirates - -  5.59  9.79  19.19  33.51  29.69  37.83  42.03  49.34  47.85 149.3%
Yemen  1.14  0.92  2.16  1.25  1.25  0.32  0.31  0.43  0.52  0.41  0.33 -73.4%
Middle East  55.32  39.55  32.22  46.62  31.74  47.60  45.26  54.73  67.66  84.13  71.01 123.7%

1. Please refer to the chapter Geographical coverage. 
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World  168.82  173.24  201.39  224.18  258.31  289.69  354.52  420.26  457.47  530.38  584.86 126.4%

Annex I Parties .. .. .. ..  171.40  181.92  226.62  256.74  254.56  278.05  302.07 76.2%
   Annex II Parties    59.17  62.37  71.49  82.30  132.60  161.39  206.49  231.29  225.10  244.67  265.39 100.1%
      North America       16.77  17.70  21.39  22.05  41.92  49.03  60.81  71.41  68.72  73.54  76.14 81.6%
      Europe       36.32  38.05  43.13  49.09  71.57  88.16  116.89  127.91  127.37  137.64  150.99 111.0%
      Asia Oceania  6.07  6.61  6.96  11.16  19.12  24.20  28.80  31.97  29.01  33.50  38.26 100.2%
   Annex I EIT   .. .. .. ..  37.32  18.73  17.37  21.05  24.68  21.65  24.72 -33.8%
Non-Annex I Parties .. .. .. ..  86.91  107.77  127.90  163.52  202.92  252.32  282.80 225.4%
Annex B Kyoto Parties .. .. .. ..  90.24  100.38  129.50  143.34  145.33  157.78  175.77 94.8%

Non-OECD Total  104.53  104.37  119.99  131.14  114.25  113.48  130.79  162.15  200.64  242.85  271.38 137.5%
OECD Total  64.29  68.87  81.40  93.05  144.06  176.21  223.73  258.11  256.84  287.53  313.48 117.6%

Canada  1.27  1.95  1.36  1.23  2.73  2.61  3.12  2.51  3.41  2.59  1.91 -30.2%
Chile  0.44  0.35  0.55  0.50  0.57  0.65  1.06  1.07  1.54  1.70  1.85 223.4%
Mexico  1.40  2.42  4.28  4.58  5.29  6.83  8.13  8.60  8.16  10.33  11.90 125.2%
United States  15.51  15.76  20.03  20.82  39.19  46.42  57.69  68.90  65.31  70.95  74.23 89.4%
OECD Americas  18.62  20.48  26.22  27.12  47.77  56.50  70.00  81.08  78.42  85.56  89.89 88.2%

Australia  1.59  1.91  2.43  2.79  4.34  5.80  7.22  8.16  10.19  11.65  13.40 209.1%
Israel ¹  1.81  1.90  2.23  2.02  1.60  2.15  2.40  3.24  2.43  2.70  3.25 103.3%
Japan  3.83  4.36  3.96  7.71  13.45  16.78  19.77  21.58  16.48  19.33  21.16 57.4%
Korea -  0.37  0.83  1.71  0.85  2.07  1.71  7.32  12.01  13.19  15.09 +
New Zealand  0.65  0.34  0.58  0.66  1.33  1.61  1.81  2.23  2.33  2.52  3.69 177.1%
OECD Asia Oceania  7.88  8.88  10.03  14.89  21.57  28.42  32.92  42.53  43.45  49.39  56.60 162.5%

Austria  0.28  0.25  0.39  0.65  0.86  1.29  1.65  1.91  1.98  2.07  2.19 153.7%
Belgium  1.23  1.06  1.24  1.64  3.01  2.82  4.52  3.47  4.12  4.33  4.73 57.5%
Czech Republic  0.70  0.59  0.86  0.64  0.66  0.57  0.48  0.95  0.93  0.88  1.05 60.2%
Denmark  1.94  1.57  1.61  1.57  1.72  1.85  2.31  2.53  2.40  2.61  2.90 68.3%
Estonia .. .. .. ..  0.10  0.05  0.06  0.15  0.10  0.15  0.18 70.8%
Finland  0.18  0.40  0.46  0.49  0.98  0.87  1.03  1.25  1.60  1.90  2.02 105.6%
France  4.62  5.77  5.67  6.50  9.42  11.56  15.22  16.27  16.49  18.98  19.23 104.2%
Germany  7.65  8.24  8.30  9.55  13.31  15.64  19.33  22.39  23.90  24.09  28.65 115.3%
Greece  1.31  1.33  2.25  2.36  2.36  2.55  2.44  2.33  2.04  2.47  2.95 24.9%
Hungary  0.15  0.21  0.37  0.45  0.49  0.54  0.70  0.80  0.70  0.54  0.66 35.0%
Iceland  0.22  0.14  0.09  0.18  0.22  0.20  0.40  0.40  0.37  0.66  1.12 412.2%
Ireland  0.97  0.74  0.61  0.57  1.04  1.12  1.74  2.38  2.16  2.45  2.97 185.0%
Italy  3.50  2.46  4.19  4.38  4.54  5.86  8.46  8.97  9.48  9.48  10.24 125.4%
Latvia .. .. .. ..  0.22  0.08  0.08  0.18  0.35  0.32  0.42 91.0%
Lithuania .. .. .. ..  0.40  0.12  0.07  0.14  0.14  0.24  0.32 -21.8%
Luxembourg  0.11  0.15  0.19  0.22  0.39  0.57  0.96  1.29  1.29  1.37  1.71 335.7%
Netherlands  2.03  2.29  2.75  3.50  4.55  7.52  9.77  10.79  10.09  11.25  11.88 160.8%
Norway  0.70  0.51  0.68  0.93  1.26  1.10  1.06  1.05  1.32  1.79  1.61 28.1%
Poland  0.53  0.53  0.68  0.68  0.66  0.81  0.82  0.96  1.52  1.94  2.55 285.2%
Portugal  0.71  0.81  0.89  1.28  1.38  1.56  1.94  2.18  2.63  3.13  3.83 178.3%
Slovak Republic - - - - -  0.12  0.08  0.12  0.12  0.13  0.12 x
Slovenia .. .. .. ..  0.08  0.06  0.07  0.07  0.08  0.08  0.08 -2.5%
Spain  1.76  2.80  2.60  2.69  3.35  6.07  8.11  9.28  9.11  11.55  13.37 298.6%
Sweden  0.33  0.34  0.49  0.51  1.09  1.77  2.08  1.89  2.06  2.21  2.67 145.6%
Switzerland  1.64  1.81  2.04  2.44  3.03  3.66  4.61  3.52  4.20  4.86  5.26 73.4%
Turkey  0.09  0.14  0.12  0.18  0.54  0.79  1.56  3.25  3.64  10.67  10.62 +
OECD Europe ¹  7.15  7.39  8.68  9.63  19.05  22.14  31.24  36.01  32.13  32.44  33.65 76.7%
OECD Europe  37.79  39.51  45.16  51.03  74.72  91.29  120.82  134.51  134.97  152.58  166.99 123.5%

IEA/Accession/Association  66.98  73.86  89.85  104.37  162.22  201.52  257.26  303.69  321.51  369.39  406.75 150.7%
European Union - 28 .. .. .. ..  72.51  88.34  115.19  128.60  127.80  137.16  151.76 109.3%
G20 .. .. .. ..  184.59  212.12  260.25  311.43  329.22  371.30  408.00 121.0%
Africa  5.04  7.13  10.07  10.68  10.96  12.79  16.73  15.76  21.18  23.68  26.07 137.8%
Americas                              23.24  25.68  33.78  34.62  56.51  68.87  85.89  99.97  100.70  113.00  117.19 107.4%
Asia                                 .. .. .. ..  74.80  92.83  107.23  143.68  169.50  218.83  247.01 230.2%
Europe                               .. .. .. ..  109.87  107.47  135.03  149.67  152.69  160.06  176.88 61.0%
Oceania                               2.62  2.51  3.29  3.89  6.17  7.73  9.63  11.19  13.39  14.80  17.71 187.0%
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II.20  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions from international aviation bunkers 

million tonnes of CO

% change
90-17

Non-OECD Total  104.53  104.37  119.99  131.14  114.25  113.48  130.79  162.15  200.64  242.85  271.38 137.5%

Albania - - - - - -  0.12  0.18  0.05  0.01  0.02 x
Armenia .. .. .. ..  0.60  0.10  0.19  0.14  0.13  0.10  0.17 -72.0%
Azerbaijan .. .. .. ..  1.05  0.31  0.30  1.11  1.21  0.81  0.49 -53.4%
Belarus .. .. .. .. - - - - -  0.34  0.39 x
Bosnia and Herzegovina .. .. .. ..  0.08  0.11  0.03  0.02  0.02  0.02  0.03 -60.0%
Bulgaria  0.61  0.61  0.92  1.13  0.71  0.99  0.24  0.56  0.50  0.53  0.71 -0.1%
Croatia .. .. .. ..  0.49  0.24  0.20  0.25  0.29  0.34  0.43 -10.9%
Cyprus ¹  0.15  0.02  0.23  0.44  0.73  0.80  0.82  0.89  0.83  0.72  0.92 26.8%
Georgia .. .. .. ..  0.61  0.01  0.05  0.11  0.12  0.21  0.29 -51.8%
Gibraltar  0.02  0.02  0.01  0.01  0.02  0.01  0.01  0.02  0.02  0.02  0.02 15.1%
Kazakhstan .. .. .. ..  2.70  0.79  0.23  0.49  0.62  0.95  1.46 -45.8%
Kosovo .. .. .. .. .. .. - -  0.04  0.01  0.02 ..
Kyrgyzstan .. .. .. ..  0.26  0.19  0.12  0.39  0.83  0.32  0.06 -77.4%
Malta  0.18  0.18  0.23  0.14  0.22  0.22  0.37  0.26  0.30  0.34  0.42 93.9%
Republic of Moldova .. .. .. ..  0.22  0.03  0.06  0.04  0.06  0.07  0.14 -34.7%
Montenegro .. .. .. .. .. .. ..  0.04  0.01  0.06  0.06 ..
Republic of North Macedonia .. .. .. ..  0.02  0.09  0.09  0.02  0.02  0.04  0.06 303.2%
Romania  0.06  0.05 - -  0.70  0.55  0.38  0.33  0.43  0.63  0.90 28.6%
Russian Federation .. .. .. ..  26.63  14.13  13.40  15.43  18.67  15.17  16.14 -39.4%
Serbia .. .. .. ..  0.43  0.11  0.09  0.15  0.13  0.19  0.39 -8.5%
Tajikistan .. .. .. ..  0.05  0.02  0.01  0.03  0.09  0.14  0.05 18.5%
Turkmenistan .. .. .. ..  0.76  0.62  0.98  1.35  1.63  1.45  1.45 90.3%
Ukraine .. .. .. ..  6.18  0.48  0.78  1.12  0.83  0.37  0.77 -87.5%
Uzbekistan .. .. .. .. - - - - - - - -
Former Soviet Union  67.33  62.72  71.33  77.48 .. .. .. .. .. .. .. ..
Former Yugoslavia  0.65  0.89  1.01  1.00 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  69.00  64.50  73.74  80.20  42.43  19.81  18.48  22.93  26.82  22.84  25.41 -40.1%

Algeria  0.29  0.67  0.94  1.32  1.10  0.97  1.18  1.17  1.44  1.45  1.27 15.7%
Angola  0.23  0.31  0.26  1.00  1.04  1.18  1.43  0.57  0.99  1.29  0.96 -7.9%
Benin  0.02  0.01  0.03  0.06  0.05  0.07  0.07  0.03  0.47  0.11  0.09 82.8%
Botswana .. .. ..  0.01  0.04  0.02  0.02  0.03  0.04  0.04  0.04 3.4%
Cameroon  0.17  0.10  0.15  0.15  0.15  0.17  0.18  0.20  0.21  0.31  0.05 -64.7%
Congo -  0.05  0.11  0.09  0.08  0.05  0.08  0.11  0.14  0.16  0.10 30.6%
Côte d'Ivoire  0.13  0.21  0.26  0.29  0.27  0.26  0.37  0.28  0.18  0.40  0.51 89.6%
Dem. Rep. of the Congo  0.28  0.25  0.38  0.40  0.32  0.35  0.24  0.51  0.47  0.39  0.37 15.2%
Egypt  0.21  0.28  0.52  0.13  0.46  0.82  1.77  2.31  2.64  1.65  1.44 216.3%
Eritrea .. .. .. .. ..  0.02  0.03  0.03  0.03  0.02  0.03 ..
Ethiopia  0.14  0.16  0.20  0.34  0.54  0.17  0.21  0.40  0.96  1.45  1.92 258.9%
Gabon  0.03  0.04  0.07  0.09  0.20  0.20  0.24  0.21  0.22  0.20  0.20 3.9%
Ghana  0.13  0.15  0.12  0.10  0.14  0.18  0.33  0.40  0.36  0.35  0.51 260.7%
Kenya  0.58  0.90  1.11  0.83  0.84  1.38  1.38  1.78  1.72  2.02  2.07 147.0%
Libya  0.27  0.54  0.90  1.06  0.64  0.92  1.34  0.49  0.50  0.16  0.18 -71.9%
Mauritius  0.06  0.10  0.14  0.18  0.21  0.21  0.61  0.73  0.73  0.82  0.98 358.0%
Morocco  0.35  0.44  0.78  0.70  0.79  0.74  0.91  1.17  1.79  2.05  2.16 172.3%
Mozambique  0.12  0.05  0.08  0.10  0.13  0.06  0.13  0.14  0.20  0.11  0.12 -7.7%
Namibia .. .. .. .. ..  0.10  0.13  0.03  0.09  0.12  0.12 ..
Niger .. .. .. .. .. ..  0.04  0.04  0.04  0.12  0.14 ..
Nigeria  0.25  0.71  1.15  1.35  0.96  1.26  0.59  0.71  1.16  1.08  1.31 35.8%
Senegal  0.30  0.37  0.59  0.43  0.46  0.46  0.76  0.75  0.69  0.87  0.70 52.1%
South Africa  0.53  0.74  0.88  0.94  1.11  1.59  2.82  2.18  4.25  4.34  6.04 446.6%
South Sudan .. .. .. .. .. .. .. .. ..  0.18  0.20 ..
Sudan  0.34  0.15  0.20  0.22  0.10  0.11  0.33  0.32  0.51  0.52  0.67 600.6%
United Rep. of Tanzania  0.09  0.20  0.18  0.13  0.22  0.19  0.18  0.16  0.25  0.33  0.42 89.9%
Togo - - - -  0.11  0.12  0.04  0.15  0.22  0.26  0.29 176.0%
Tunisia  0.39  0.38  0.57  0.31  0.57  0.75  0.86  0.66  0.76  0.63  0.78 35.6%
Zambia  0.04  0.14  0.23  0.12  0.20  0.10  0.13  0.17  0.09  0.12  0.12 -38.9%
Zimbabwe  0.09  0.19  0.21  0.33  0.25  0.35  0.36  0.03  0.03  0.09  0.19 -23.6%
Other Africa - - - - - - - - -  2.03  2.08 x
Africa  5.04  7.13  10.07  10.68  10.96  12.79  16.73  15.76  21.18  23.68  26.07 137.8%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.21

CO  emissions from international aviation bunkers 

million tonnes of CO

% change
90-17

Bangladesh  0.06  0.09  0.15  0.22  0.27  0.30  0.38  0.81  0.92  1.08  1.20 338.0%
Brunei Darussalam  0.00  0.06  0.07  0.05  0.11  0.21  0.21  0.25  0.33  0.26  0.23 97.2%
Cambodia .. .. .. .. ..  0.03  0.04  0.06  0.13  0.28  0.33 ..
DPR of Korea - - - - - - - - - - - -
India  1.69  2.00  2.51  3.24  3.74  4.65  5.02  6.63  9.69  10.75  12.09 223.0%
Indonesia  0.17  0.33  0.73  0.66  0.97  1.16  1.21  2.34  3.74  4.16  4.84 398.0%
Malaysia  0.42  0.75  0.76  0.86  1.51  2.78  3.77  4.81  5.70  7.51  7.71 411.4%
Mongolia .. .. .. -  0.01  0.06  0.06  0.06  0.05  0.07  0.09 574.1%
Myanmar  0.03  0.02  0.03  0.03  0.02  0.02  0.05  0.03  0.06  0.14  0.23 +
Nepal  0.01  0.02  0.04  0.06  0.05  0.11  0.17  0.19  0.26  0.21  0.50 906.0%
Pakistan  1.14  1.09  1.71  1.42  1.41  1.72  1.98  2.46  2.28  2.19  2.46 74.4%
Philippines  0.71  0.83  0.66  1.03  1.02  1.17  1.43  2.14  2.96  3.64  4.73 365.3%
Singapore  0.70  1.33  2.73  3.23  5.69  7.89  12.01  13.59  17.19  22.09  24.84 336.7%
Sri Lanka -  0.00  0.00 - - -  0.32  0.94  0.35  1.17  1.70 x
Chinese Taipei  1.49  1.64  1.67  0.92  1.81  4.13  5.42  6.51  6.30  8.14  9.07 401.0%
Thailand  1.27  2.19  2.41  3.16  5.64  7.59  8.35  10.27  10.00  11.84  13.23 134.6%
Viet Nam  6.98  2.63 - - -  0.12  0.30  0.84  1.50  2.06  2.66 x
Other non-OECD Asia  0.40  0.28  0.33  0.47  0.52  0.33  0.62  0.84  0.91  0.89  0.84 61.8%
Non OECD Asia (excl. 
China)  15.07  13.26  13.83  15.35  22.78  32.28  41.34  52.76  62.37  76.48  86.75 280.8%

People's Rep. of China - -  0.10  0.85  1.30  2.22  4.22  10.07  15.56  23.35  28.63 +
Hong Kong, China  1.43  1.85  2.27  2.58  5.68  9.31  8.39  14.86  16.35  19.17  20.67 264.0%
China  1.43  1.85  2.37  3.43  6.98  11.53  12.61  24.93  31.91  42.52  49.30 606.0%

Argentina - - - - -  1.59  2.86  2.17  1.87  2.81  3.10 x
Bolivia - - - - - -  0.14  0.24  0.22  0.29  0.25 x
Brazil - -  0.61  0.75  1.43  2.08  2.02  3.34  5.83  7.28  6.61 362.8%
Colombia  0.60  0.93  1.32  1.32  1.58  2.17  1.91  1.85  2.36  4.03  4.02 155.0%
Costa Rica - - - -  0.01  0.32  0.37  0.57  0.50  0.53  0.60 +
Cuba  0.27  0.44  0.66  0.90  0.99  0.54  0.65  0.54  0.44  0.31  0.41 -58.5%
Curaçao ¹  0.16  0.13  0.17  0.13  0.12  0.20  0.24  0.26  0.27  0.19  0.19 58.2%
Dominican Republic  0.08  0.10  0.17  0.17  0.11  0.18  1.17  1.32  1.30  1.53  1.68 +
Ecuador  0.27  0.14  0.45  0.45  0.39  0.55  0.49  0.97  0.45  0.58  0.79 101.1%
El Salvador  0.04  0.05  0.06  0.11  0.11  0.16  0.22  0.24  0.34  0.48  0.53 360.4%
Guatemala  0.15  0.11  0.13  0.12  0.13  0.14  0.15  0.23  0.19  0.18  0.29 121.6%
Haiti  0.02  0.03  0.05  0.04  0.07  0.07  0.09  0.07  0.06  0.07  0.07 -3.7%
Honduras  0.02  0.03  0.06  0.12  0.09  0.07  0.11  0.07  0.11  0.21  0.15 60.7%
Jamaica  0.42  0.33  0.30  0.40  0.47  0.53  0.54  0.61  0.59  0.59  0.65 38.4%
Nicaragua  0.05  0.06  0.06  0.04  0.08  0.06  0.08  0.05  0.06  0.07  0.07 -6.5%
Panama  0.44  1.12  0.42  0.26  0.20  0.32  0.55  0.57  1.04  2.02  2.15 953.4%
Paraguay  0.03  0.04  0.06  0.06  0.03  0.03  0.04  0.04  0.07  0.10  0.17 476.1%
Peru  0.52  0.75  0.92  0.72  0.65  1.11  1.07  0.97  1.51  1.69  2.25 246.6%
Suriname .. .. .. .. .. .. - - - - - ..
Trinidad and Tobago  0.21  0.12  0.17  0.22  0.20  0.18  0.33  1.21  0.85  0.76  0.71 260.8%
Uruguay - - - - - -  0.12  0.12  0.23  0.29  0.30 x
Venezuela  0.33  0.32  1.03  0.81  1.03  1.01  0.95  2.05  1.90  2.18  1.14 10.0%
Other non-OECD Americas  1.01  0.50  0.91  0.87  1.03  1.07  1.81  1.40  2.08  1.24  1.17 13.7%
Non-OECD Americas  4.63  5.20  7.56  7.50  8.73  12.37  15.90  18.89  22.29  27.43  27.29 212.5%

Bahrain  0.43  0.85  1.55  1.22  1.44  1.16  1.13  1.74  1.97  1.36  1.40 -3.4%
Islamic Republic of Iran  7.10  7.08  2.17  1.66  1.50  1.99  2.73  2.71  3.84  4.15  4.91 227.4%
Iraq  0.24  0.82  1.06  0.59  0.99  1.28  1.64  2.00  2.52  1.68  2.04 105.4%
Jordan  0.12  0.18  0.57  0.62  0.67  0.76  0.75  0.98  1.09  0.91  1.35 101.4%
Kuwait  0.35  0.35  1.06  0.98  0.52  1.14  1.16  1.84  2.26  2.35  2.90 461.3%
Lebanon  0.29  0.24  0.15  0.32  0.16  0.66  0.40  0.47  0.71  0.65  0.86 439.3%
Oman  0.01  0.15  0.38  0.58  0.94  0.47  0.65  0.69  1.30  1.61  0.95 0.5%
Qatar -  0.16  0.23  0.24  0.35  0.43  0.57  1.45  3.61  3.86  8.76 +
Saudi Arabia  0.48  1.42  3.49  4.61  4.84  5.74  5.91  5.50  6.23  8.41  9.79 102.3%
Syrian Arab Republic  0.24  0.66  0.72  0.88  0.88  0.63  0.42  0.33  0.10  0.02  0.02 -97.9%
United Arab Emirates  0.02  0.34  0.81  1.82  9.89  10.19  9.97  8.81  12.07  24.85  23.57 138.3%
Yemen  0.09  0.18  0.22  0.47  0.18  0.28  0.38  0.36  0.37  0.04  0.02 -89.7%
Middle East  9.36  12.43  12.42  13.98  22.36  24.72  25.72  26.87  36.06  49.90  56.55 153.0%

1. Please refer to the chapter Geographical coverage. 

INTERNATIONAL ENERGY AGENCY

2000 2005 2010 2015 201719951971 1975 1980 1985 1990

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.22  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions by sector in 2017 ¹

million tonnes of CO

Total CO2 

emissions 
from fuel 

combustion

    Electricity 
and heat 

production

Other 
energy ind. 

own use ²

Manufacturing 
industries and 

construction

Transport of which: 
road

Residential Commercial 
and public 

services

World ³ 32 839.9 13 603.3 1 582.8 6 227.6 8 039.9 5 958.3 1 931.4  839.6

Annex I Parties 12 282.6 4 813.4  691.6 1 531.1 3 536.8 3 032.8 1 002.0  522.2
   Annex II Parties   9 471.6 3 484.0  578.5 1 082.9 3 017.6 2 626.7  713.9  457.5
      North America      5 309.1 1 917.6  361.7  496.5 1 895.5 1 587.0  324.5  250.1
      Europe      2 613.3  814.9  145.5  336.4  803.6  759.3  320.6  144.8
      Asia Oceania 1 549.3  751.5  71.4  250.0  318.5  280.3  68.7  62.5
   Annex I EIT   2 424.4 1 185.5  94.6  378.7  433.8  326.6  253.0  40.3
Non-Annex I Parties 19 275.3 8 789.9  891.2 4 696.5 3 221.1 2 925.5  929.4  317.4
Annex B Kyoto Parties 4 149.1 1 524.3  263.4  555.0 1 106.1 1 034.8  439.0  180.0

Non-OECD Total 19 979.3 9 187.5  877.8 4 855.1 3 239.8 2 852.7 1 069.4  317.1
OECD Total 11 578.5 4 415.8  705.0 1 372.4 3 518.1 3 105.6  862.1  522.6
Canada  547.8  94.8  120.0  67.1  171.5  136.7  38.3  38.5
Chile  86.1  34.6  1.9  14.4  27.4  24.5  4.0  2.5
Mexico  446.0  153.7  41.0  68.3  151.4  147.2  16.9  4.7
United States 4 761.3 1 822.8  241.7  429.4 1 724.0 1 450.4  286.3  211.6
OECD Americas 5 841.2 2 105.9  404.6  579.2 2 074.3 1 758.7  345.4  257.4

Australia  384.6  191.5  34.9  38.1  97.7  81.9  9.3  5.6
Israel ⁴  63.8  37.6  1.7  4.1  17.9  17.8  0.4  0.3
Japan 1 132.4  554.9  34.6  205.4  205.1  184.2  58.8  56.0
Korea  600.0  322.1  43.1  71.8  103.5  97.9  35.0  16.9
New Zealand  32.2  5.1  1.9  6.5  15.7  14.3  0.6  1.0
OECD Asia Oceania 2 213.1 1 111.2  116.1  325.9  439.8  396.0  104.1  79.7

Austria  64.9  14.6  5.9  11.3  24.4  23.5  6.7  1.2
Belgium  90.4  15.9  6.2  18.5  25.2  24.6  15.8  6.9
Czech Republic  101.7  53.9  4.2  12.2  18.5  18.1  8.3  3.2
Denmark  31.3  9.3  2.1  3.7  12.0  11.0  2.0  0.6
Estonia  16.0  12.1  0.1  0.6  2.4  2.4  0.2  0.3
Finland  42.6  16.5  3.4  7.4  11.3  10.7  1.2  0.9
France  306.1  45.8  13.5  41.1  125.8  121.5  42.9  26.1
Germany  718.8  303.9  23.9  93.9  163.5  158.8  87.5  45.9
Greece  63.2  29.6  4.5  6.0  16.9  14.4  4.7  0.7
Hungary  45.8  12.0  1.6  7.2  12.9  12.6  7.8  2.9
Iceland  2.2  0.0 -  0.6  1.0  0.9  0.0  0.0
Ireland  35.7  11.6  0.4  4.0  11.6  11.3  5.6  1.9
Italy  321.5  109.1  12.1  31.9  97.6  91.9  46.5  17.0
Latvia  6.7  1.6 -  0.6  3.2  3.1  0.5  0.4
Lithuania  10.8  1.1  1.5  1.2  5.7  5.5  0.8  0.3
Luxembourg  8.6  0.3 -  0.9  5.7  5.6  1.1  0.6
Netherlands  155.6  57.9  9.9  25.9  30.8  29.7  16.3  7.9
Norway  34.8  1.9  12.2  6.3  12.2  8.7  0.2  0.9
Poland  305.8  151.6  7.8  30.7  61.5  60.3  36.2  7.4
Portugal  50.8  21.9  2.6  5.7  16.7  15.9  1.7  1.0
Slovak Republic  32.2  6.8  5.1  7.8  7.8  7.4  2.9  1.7
Slovenia  13.4  4.9  0.0  1.8  5.5  5.4  0.7  0.3
Spain  253.4  78.8  19.8  30.2  91.7  81.7  16.8  9.5
Sweden  37.6  7.1  2.7  6.5  19.7  19.1  0.2  1.2
Switzerland  37.1  2.7  0.4  5.3  15.7  15.4  8.3  4.1
Turkey  378.6  140.0  18.5  68.8  82.8  77.0  34.8  24.3
United Kingdom  358.7  88.0  26.0  37.0  121.8  114.6  63.1  18.5
OECD Europe ⁴ 3 524.3 1 198.8  184.3  467.3 1 004.1  950.9  412.6  185.5
IEA/Accession/Association 24 596.7 10 683.7 1 175.7 4 984.3 5 155.7 4 513.8 1 403.9  714.9
European Union - 28 3 209.3 1 115.0  159.2  405.5  928.2  883.4  378.6  159.6
G20 26 521.7 11 674.5 1 255.3 5 328.9 5 460.5 4 724.2 1 578.9  730.2

Africa 1 185.1  464.2  95.2  147.3  349.5  336.6  82.9  16.4
Americas                             6 905.2 2 333.6  495.9  780.3 2 500.2 2 157.3  406.1  269.8
Asia                                 17 896.1 8 540.4  712.0 4 526.0 2 533.7 2 259.7  854.9  359.4
Europe                               5 138.1 2 062.0  241.6  725.6 1 256.9 1 105.2  577.1  187.4
Oceania                               433.5  203.1  38.1  48.3  117.6  99.6  10.3  6.6

INTERNATIONAL ENERGY AGENCY

1. This table shows CO2 emissions for the same sectors which are present throughout this publication. In particular, the emissions from electricity and heat 
production are shown separately and not reallocated.  2. Includes emissions from own use in oil refining, the manufacture of solid fuels, coal mining, oil and 
gas extraction and other energy-producing  industries. 3. World includes international bunkers in the transport sector.  4. Please refer to the chapter 
Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.23

CO  emissions by sector in 2017

million tonnes of CO

Total CO2 

emissions 
from fuel 

combustion

    Electricity 
and heat 

production

Other 
energy ind. 

own use

Manufacturing 
industries and 

construction

Transport of which: 
road

Residential Commercial 
and public 

services

Non-OECD Total 19 979.3 9 187.5  877.8 4 855.1 3 239.8 2 852.7 1 069.4  317.1

Albania  4.3 -  0.2  1.1  2.3  2.2  0.3  0.2
Armenia  5.2  1.2  0.0  0.5  1.7  1.7  1.2  0.3
Azerbaijan  30.8  12.3  2.0  1.7  7.6  6.4  5.6  0.5
Belarus  54.1  28.0  2.9  4.6  11.3  9.6  4.5  0.4
Bosnia and Herzegovina  22.3  14.7  0.7  2.2  3.8  3.8  0.7  0.4
Bulgaria  42.8  26.4  1.2  4.3  9.2  8.7  0.9  0.3
Croatia  16.2  3.1  1.3  2.4  6.5  6.3  1.5  0.6
Cyprus ¹  6.4  3.2 -  0.6  2.0  2.0  0.4  0.1
Georgia  8.7  1.1  0.0  1.7  3.7  3.6  1.8  0.4
Gibraltar  0.7  0.2 - -  0.5  0.5 - -
Kazakhstan  255.8  102.0  50.7  63.2  14.5  13.6  16.1  7.3
Kosovo  8.2  5.6 -  0.8  1.3  1.3  0.1  0.4
Kyrgyzstan  8.9  1.6  0.0  0.9  1.9  1.8  4.2  0.4
Malta  1.5  0.7 -  0.1  0.6  0.6  0.0  0.1
Republic of Moldova  7.5  3.0  0.0  1.0  2.1  2.0  0.9  0.3
Montenegro  2.2  1.2 -  0.2  0.7  0.7  0.0  0.0
Republic of North Macedonia  7.4  4.1  0.0  0.9  2.1  2.1  0.0  0.2
Romania  70.8  27.4  3.4  11.8  17.6  17.0  6.6  2.2
Russian Federation 1 536.9  773.5  62.2  262.1  246.1  149.2  160.3  18.1
Serbia  46.1  32.0  0.7  4.4  6.2  6.2  1.5  0.8
Tajikistan  5.8  1.0 -  1.5  1.2  1.2  1.1  0.0
Turkmenistan  69.0  20.7  5.2  2.4  11.8  7.9  0.5  16.8
Ukraine  171.3  83.1  3.2  31.4  25.5  21.2  22.0  2.2
Uzbekistan  81.2  41.0  2.0  9.1  5.1  3.0  17.8  3.5
Non-OECD Europe and 
Eurasia ¹ 2 464.1 1 187.3  135.7  408.7  385.1  272.5  247.8  55.6

Algeria  130.5  37.7  10.3  12.0  44.7  42.4  21.8  0.6
Angola  18.0  5.3  1.0  1.4  6.7  6.6  1.6  1.9
Benin  6.8  0.2 -  0.4  6.0  6.0  0.1  0.0
Botswana  7.7  4.3 -  0.7  2.5  2.5  0.0  0.1
Cameroon  6.2  2.2  0.1  0.2  3.1  3.1  0.5 -
Congo  2.8  1.3 -  0.1  1.3  1.2  0.1  0.0
Côte d'Ivoire  10.2  3.8  0.1  1.4  3.6  3.2  0.5  0.4
Dem. Rep. of the Congo  2.2  0.0 -  0.1  2.1  1.8  0.0 -
Egypt  209.2  83.1  15.1  32.4  58.4  55.7  17.0 -
Eritrea  0.6  0.4 -  0.0  0.2  0.2  0.0  0.0
Ethiopia  13.1  0.0 -  4.7  6.5  6.3  0.6  0.2
Gabon  3.4  1.0  0.0  1.2  0.8  0.8  0.2  0.1
Ghana  13.8  3.5  0.0  2.0  7.1  6.6  0.7  0.1
Kenya  16.3  1.9  0.1  3.8  8.7  8.6  1.5 -
Libya  41.5  20.9  0.6  1.5  17.2  17.2  1.2 -
Mauritius  4.2  2.5 -  0.3  1.1  1.1  0.1  0.0
Morocco  58.1  22.5 -  8.1  17.7  17.6  6.7  0.4
Mozambique  7.6  1.2  0.1  0.8  4.2  3.9  0.1  0.1
Namibia  4.0  0.1 -  0.3  2.1  2.0  0.0  0.0
Niger  2.0  0.5 -  0.2  1.2  1.2  0.0  0.0
Nigeria  86.0  13.5  11.8  6.8  51.3  50.4  1.8  0.0
Senegal  8.3  3.1  0.1  1.6  3.2  3.0  0.4  0.0
South Africa  421.7  225.5  54.0  45.9  53.7  51.0  23.0  10.9
South Sudan  1.5  0.4  0.2  0.1  0.8  0.7  0.0  0.0
Sudan  18.8  4.9  0.2  1.5  11.2  10.9  0.4  0.2
United Rep. of Tanzania  10.1  2.4 -  1.8  5.4  5.2  0.4 -
Togo  2.1  0.0 -  0.2  1.6  1.6  0.2 -
Tunisia  26.2  8.8  0.5  5.2  7.6  7.0  2.1  0.7
Zambia  6.0  1.9  0.0  1.7  1.1  1.1  0.0  0.1
Zimbabwe  9.7  5.3  0.1  1.1  2.2  2.1  0.3  0.0
Other Africa  36.3  5.8  1.0  9.6  16.0  15.7  1.7  0.3
Africa 1 185.1  464.2  95.2  147.3  349.5  336.6  82.9  16.4

1. Please refer to the chapter Geographical coverage. 
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II.24  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions by sector in 2017

million tonnes of CO

Total CO2 

emissions 
from fuel 

combustion

    Electricity 
and heat 

production

Other 
energy ind. 

own use

Manufacturing 
industries and 

construction

Transport of which: 
road

Residential Commercial 
and public 

services

Bangladesh  78.3  36.9  0.1  17.3  10.9  8.4  9.1  0.5
Brunei Darussalam  6.7  2.6  2.1  0.4  1.3  1.3  0.1 -
Cambodia  10.8  4.1 -  0.7  5.3  4.5  0.2  0.4
DPR of Korea  19.6  3.3  0.0  11.4  1.4  1.4  0.1 -
India 2 161.6 1 100.4  32.2  563.1  291.4  265.7  84.8  26.1
Indonesia  496.4  195.9  23.2  102.9  141.7  124.5  22.0  3.0
Malaysia  211.0  106.9  2.4  32.4  60.9  58.9  3.0  2.4
Mongolia  19.3  12.8  0.0  1.8  2.1  1.4  1.5  0.0
Myanmar  30.4  8.1  1.2  8.2  5.9  4.3  0.0  1.5
Nepal  10.1  0.0 -  3.2  4.8  4.8  0.8  0.6
Pakistan  183.4  54.5  1.3  52.6  53.9  52.6  16.5  3.8
Philippines  126.5  63.1  1.0  17.8  34.4  30.0  3.1  6.2
Singapore  47.4  20.7  5.7  13.5  6.9  6.7  0.2  0.4
Sri Lanka  23.1  9.9  0.0  0.7  11.0  10.6  0.8  0.2
Chinese Taipei  268.9  165.3  15.8  41.1  37.3  36.4  4.1  3.9
Thailand  244.3  88.2  15.9  49.9  75.3  71.6  4.5  2.2
Viet Nam  191.2  71.6 -  64.3  38.2  35.8  10.2  5.6
Other non-OECD Asia  50.2  23.9  1.4  8.9  12.9  10.8  0.6  0.1
Non OECD Asia (excl. 
China) 4 179.2 1 968.2  102.5  990.2  795.6  729.7  161.5  56.6

People's Rep. of China 9 257.9 4 591.3  312.9 2 746.5  880.9  718.0  384.6  148.5
Hong Kong, China  44.0  26.9 -  7.2  8.3  8.3  0.8  0.8
China 9 302.0 4 618.2  312.9 2 753.7  889.2  726.3  385.3  149.3
Argentina  183.4  51.0  18.7  29.4  46.6  42.0  22.3  3.5
Bolivia  21.9  4.3  1.1  2.1  8.6  8.2  1.4  0.1
Brazil  427.6  68.7  30.0  90.1  203.2  185.8  18.3  2.2
Colombia  75.3  10.6  6.3  16.4  31.4  31.3  3.7  0.9
Costa Rica  7.6  0.0  0.0  0.8  5.8  5.8  0.2  0.5
Cuba  26.2  10.5  0.5  10.6  1.5  1.5  0.6  0.0
Curaçao ¹  3.7  0.4  1.7  0.4  1.1  1.1  0.1 -
Dominican Republic  21.4  9.9  0.1  3.2  6.5  5.1  1.3  0.2
Ecuador  34.3  5.2  1.6  2.5  18.9  17.7  2.4  1.2
El Salvador  5.7  0.9 -  1.1  3.4  3.4  0.4  0.0
Guatemala  15.7  4.0  0.1  2.3  8.3  8.3  0.9  0.0
Haiti  3.3  1.0  0.0  0.6  1.4  1.4  0.3  0.0
Honduras  9.4  2.9 -  1.6  4.4  4.4  0.2  0.2
Jamaica  7.0  2.6 -  2.0  2.0  2.0  0.1  0.3
Nicaragua  5.1  1.4  0.0  0.7  2.3  2.1  0.2  0.5
Panama  9.6  2.1 -  2.0  4.8  4.7  0.6  0.2
Paraguay  7.7  0.0 -  0.2  7.3  7.2  0.2 -
Peru  49.7  11.7  3.1  7.7  23.4  22.5  2.6  0.8
Suriname  1.9  0.8  0.0  0.1  0.6  0.4  0.0  0.0
Trinidad and Tobago  18.0  5.2  7.0  2.5  3.0  2.7  0.4  0.0
Uruguay  5.9  0.2  0.1  0.8  3.8  3.7  0.4  0.1
Venezuela  113.7  30.8  21.0  23.4  33.7  33.7  3.7  1.2
Other non-OECD Americas  9.8  3.6  0.0  0.6  3.9  3.5  0.6  0.4
Non-OECD Americas 1 064.0  227.7  91.3  201.1  425.9  398.6  60.8  12.4
Bahrain  29.8  20.4  3.5  1.9  3.7  3.6  0.3 -
Islamic Republic of Iran  567.1  163.9  37.7  96.8  132.0  131.0  107.6  17.1
Iraq  139.9  79.3  13.0  9.4  28.8  28.8  9.4 -
Jordan  25.6  10.3  0.6  2.4  9.1  9.1  1.9  0.5
Kuwait  89.4  43.3  13.6  18.4  13.2  13.2  0.9 -
Lebanon  26.9  15.7 -  1.2  9.3  9.3  0.7 -
Oman  65.5  16.5  8.5  16.5  12.2  12.2  0.6  8.5
Qatar  80.1  22.2  30.8  13.2  13.5  13.5  0.4 -
Saudi Arabia  532.2  246.6  29.1  127.3  124.3  121.2  4.9 -
Syrian Arab Republic  23.0  11.8  0.6  2.4  5.1  4.9  1.9  0.4
United Arab Emirates  196.5  88.6  2.6  63.6  40.7  39.6  1.0 -
Yemen  8.9  3.4  0.1  1.1  2.6  2.6  1.4  0.2
Middle East 1 785.0  721.9  140.1  354.2  394.4  388.9  131.0  26.7

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.25

CO  emissions with electricity and heat allocated to consuming sectors ¹ in 2017

million tonnes of CO

Total CO2 

emissions 
from fuel 

combustion

Other 
energy ind. 

own use ²

Manufacturing 
industries and 

construction

Transport of which:  
road

Residential Commercial 
and public 

services

World ³ 32 839.9 2 133.0 12 030.0 8 239.1 5 993.4 5 390.0 3 280.6

Annex I Parties 12 282.6  937.4 2 995.7 3 616.8 3 035.4 2 472.6 1 918.7
   Annex II Parties   9 471.6  700.5 2 057.2 3 054.9 2 629.1 1 811.6 1 582.1
      North America      5 309.1  432.7  907.5 1 902.0 1 589.1  991.2  902.3
      Europe      2 613.3  172.4  639.1  819.6  759.7  545.8  374.8
      Asia Oceania 1 549.3  95.3  510.6  333.3  280.3  274.5  304.9
   Annex I EIT   2 424.4  216.7  803.3  475.7  326.8  594.6  271.7
Non-Annex I Parties 19 275.3 1 195.6 9 034.3 3 340.4 2 957.9 2 917.3 1 361.9
Annex B Kyoto Parties 4 149.1  345.6 1 110.1 1 139.5 1 035.5  855.4  587.5

Non-OECD Total 19 979.3 1 278.6 9 259.7 3 393.9 2 885.0 3 232.3 1 402.3
OECD Total 11 578.5  854.4 2 770.3 3 563.3 3 108.4 2 157.7 1 878.3

Canada  547.8  124.9  99.5  172.9  136.9  67.5  59.4
Chile  86.1  2.3  34.8  27.9  24.7  10.1  8.8
Mexico  446.0  43.2  150.5  152.0  147.2  49.8  17.9
United States 4 761.3  307.8  808.0 1 729.2 1 452.2  923.7  843.0
OECD Americas 5 841.2  478.2 1 092.8 2 081.9 1 761.0 1 051.2  929.0

Australia  384.6  50.6  100.8  102.6  81.9  58.7  62.7
Israel ⁴  63.8  2.2  12.6  17.9  17.8  12.6  12.1
Japan 1 132.4  42.8  401.6  215.0  184.2  213.6  239.9
Korea  600.0  51.7  237.1  105.1  97.9  79.7  109.8
New Zealand  32.2  2.0  8.3  15.7  14.3  2.2  2.2
OECD Asia Oceania 2 213.1  149.2  760.4  456.2  396.1  366.8  426.8

Austria  64.9  6.3  16.8  24.9  23.5  11.2  4.7
Belgium  90.4  6.8  26.2  25.5  24.6  19.0  10.8
Czech Republic  101.7  5.7  32.4  19.8  18.1  24.7  16.9
Denmark  31.3  2.3  5.1  12.1  11.0  6.5  3.6
Estonia  16.0  0.8  3.9  2.5  2.4  3.6  4.5
Finland  42.6  3.8  13.6  11.4  10.7  6.9  4.7
France  306.1  14.0  54.4  126.7  121.5  59.4  39.9
Germany  718.8  31.3  223.5  169.6  158.9  167.5  126.7
Greece  63.2  5.3  12.5  17.0  14.4  15.3  10.9
Hungary  45.8  1.9  12.0  13.1  12.6  11.8  5.3
Iceland  2.2  0.0  0.6  1.0  0.9  0.0  0.0
Ireland  35.7  0.4  8.6  11.6  11.3  9.1  5.1
Italy  321.5  18.7  75.5  101.2  91.9  69.4  47.4
Latvia  6.7 -  0.9  3.2  3.1  1.2  0.8
Lithuania  10.8  1.6  1.5  5.7  5.5  1.2  0.6
Luxembourg  8.6 -  1.0  5.7  5.6  1.1  0.7
Netherlands  155.6  13.3  46.7  31.6  29.9  27.5  25.0
Norway  34.8  12.3  6.8  12.2  8.7  0.8  1.6
Poland  305.8  18.8  79.2  64.3  60.3  79.5  51.9
Portugal  50.8  3.7  13.2  16.9  15.9  7.2  8.2
Slovak Republic  32.2  5.5  10.2  7.9  7.4  5.2  3.2
Slovenia  13.4  0.0  3.9  5.5  5.4  2.0  1.6
Spain  253.4  22.2  56.1  93.4  81.7  39.7  33.2
Sweden  37.6  2.8  7.9  19.8  19.1  3.9  3.0
Switzerland  37.1  0.4  6.2  15.8  15.4  9.3  4.8
Turkey  378.6  20.3  134.1  83.6  77.0  64.6  62.9
United Kingdom  358.7  29.1  64.3  123.1  114.7  92.2  44.7
OECD Europe ⁴ 3 524.3  227.0  917.2 1 025.2  951.4  739.8  522.5

IEA/Accession/Association 24 596.7 1 568.4 9 825.0 5 308.4 4 548.7 3 888.0 2 564.4
European Union - 28 3 209.3  204.3  808.4  949.4  884.0  695.5  470.7
G20 26 521.7 1 761.5 10 441.0 5 645.2 4 758.9 4 408.8 2 797.1

Africa 1 185.1  108.4  344.5  354.9  336.7  222.0  93.0
Americas                             6 905.2  573.7 1 379.1 2 508.7 2 159.6 1 185.1  998.0
Asia                                 17 896.1 1 004.5 8 717.2 2 655.6 2 291.8 2 748.5 1 463.4
Europe                               5 138.1  392.5 1 470.8 1 315.4 1 105.8 1 172.4  660.9
Oceania                               433.5  53.8  117.4  122.5  99.6  62.4  65.8

INTERNATIONAL ENERGY AGENCY

1. Emissions from electricity and heat generation have been allocated to final consuming sectors multiplying the amounts of electricity and heat consumed 
per electricity/heat country-specific carbon intensities.  
2. Includes emissions from own use in oil refining, the manufacture of solid fuels, coal mining, oil and gas extraction and other energy-producing  
industries.  3. World includes international bunkers in the transport sector.  4. Please refer to the chapter Geographical coverage. 
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II.26  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions with electricity and heat allocated to consuming sectors in 2017

million tonnes of CO

Total CO2 

emissions from 
fuel 

combustion

Other 
energy ind. 

own use

Manufacturing 
industries and 

construction

Transport of which:  
road

Residential Commercial 
and public 

services

Non-OECD Total 19 979.3 1 278.6 9 259.7 3 393.9 2 885.0 3 232.3 1 402.3

Albania  4.3  0.2  1.1  2.3  2.2  0.3  0.2
Armenia  5.2  0.0  0.8  1.7  1.7  1.6  0.6
Azerbaijan  30.8  3.7  3.9  7.8  6.4  10.2  3.5
Belarus  54.1  5.2  13.5  11.8  9.6  13.5  6.7
Bosnia and Herzegovina  22.3  1.1  7.4  3.9  3.8  6.8  3.1
Bulgaria  42.8  2.9  12.1  9.5  8.8  10.5  7.3
Croatia  16.2  1.4  3.1  6.6  6.3  2.8  1.6
Cyprus ¹  6.4  0.0  1.0  2.0  2.0  1.5  1.6
Georgia  8.7  0.0  2.0  3.7  3.6  2.0  0.7
Gibraltar  0.7 - -  0.5  0.5 -  0.0
Kazakhstan  255.8  66.3  108.2  18.1  13.7  30.9  23.5
Kosovo  8.2  0.0  2.1  1.3  1.3  3.1  1.5
Kyrgyzstan  8.9  0.0  1.1  1.9  1.8  5.2  0.7
Malta  1.5 -  0.2  0.6  0.6  0.3  0.4
Republic of Moldova  7.5  0.0  1.8  2.1  2.0  2.2  1.0
Montenegro  2.2 -  0.5  0.7  0.7  0.6  0.4
Republic of North Macedonia  7.4  0.1  1.8  2.1  2.1  2.1  1.2
Romania  70.8  5.8  22.6  18.1  17.0  15.3  6.7
Russian Federation 1 536.9  160.4  542.4  279.0  149.2  376.4  147.3
Serbia  46.1  1.9  13.6  6.6  6.2  16.7  6.5
Tajikistan  5.8  0.0  1.8  1.2  1.2  1.6  0.1
Turkmenistan  69.0  8.3  8.5  12.2  7.9  4.0  16.8
Ukraine  171.3  6.6  65.5  28.7  21.2  46.8  17.4
Uzbekistan  81.2  3.3  21.5  6.0  3.0  26.9  6.4
Non-OECD Europe and 
Eurasia ¹ 2 464.1  267.4  836.4  428.3  272.7  581.4  255.2

Algeria  130.5  10.6  25.4  45.5  42.4  36.2  3.0
Angola  18.0  1.0  3.2  6.7  6.6  5.1  1.9
Benin  6.8 -  0.5  6.0  6.0  0.2  0.1
Botswana  7.7 -  2.2  2.5  2.5  1.4  1.2
Cameroon  6.2  0.1  1.5  3.1  3.1  0.9  0.2
Congo  2.8 -  0.2  1.3  1.2  0.6  0.7
Côte d'Ivoire  10.2  0.1  2.7  3.6  3.2  1.7  1.7
Dem. Rep. of the Congo  2.2  0.0  0.1  2.1  1.8  0.0  0.0
Egypt  209.2  15.1  55.0  58.7  55.7  51.9  21.3
Eritrea  0.6 -  0.1  0.2  0.2  0.2  0.1
Ethiopia  13.1 -  4.7  6.5  6.3  0.6  0.2
Gabon  3.4  0.1  1.4  0.8  0.8  0.7  0.3
Ghana  13.8  0.0  2.9  7.1  6.6  2.4  0.9
Kenya  16.3  0.1  4.8  8.7  8.6  2.1  0.3
Libya  41.5  0.6  3.4  17.2  17.2  10.1  2.3
Mauritius  4.2  0.0  1.2  1.1  1.1  0.9  0.9
Morocco  58.1 -  16.3  17.9  17.6  14.3  4.3
Mozambique  7.6  0.1  1.8  4.2  3.9  0.2  0.1
Namibia  4.0 -  0.3  2.1  2.0  0.0  0.0
Niger  2.0 -  0.4  1.2  1.2  0.4  0.1
Nigeria  86.0  11.9  9.0  51.3  50.4  9.6  3.4
Senegal  8.3  0.1  2.4  3.2  3.0  1.3  0.8
South Africa  421.7  66.4  173.9  57.8  51.1  65.3  41.7
South Sudan  1.5  0.2  0.2  0.8  0.7  0.2  0.0
Sudan  18.8  0.2  2.2  11.2  10.9  2.9  1.6
United Rep. of Tanzania  10.1  0.0  2.5  5.4  5.2  1.6  0.5
Togo  2.1 -  0.2  1.6  1.6  0.2  0.0
Tunisia  26.2  0.7  8.1  7.7  7.0  4.7  3.1
Zambia  6.0  0.0  2.7  1.2  1.1  0.6  0.2
Zimbabwe  9.7  0.1  3.5  2.2  2.1  2.0  0.9
Other Africa  36.3  1.1  12.0  16.0  15.7  3.5  1.3
Africa 1 185.1  108.4  344.5  354.9  336.7  222.0  93.0

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.27

CO  emissions with electricity and heat allocated to consuming sectors in 2017

million tonnes of CO

Total CO2 

emissions from 
fuel 

combustion

Other 
energy ind. 

own use

Manufacturing 
industries and 

construction

Transport of which:  
road

Residential Commercial 
and public 

services

Bangladesh  78.3  0.1  37.8  10.9  8.4  21.6  2.9
Brunei Darussalam  6.7  2.4  0.5  1.3  1.3  1.0  1.3
Cambodia  10.8 -  1.6  5.3  4.5  1.8  1.9
DPR of Korea  19.6  0.0  13.0  1.4  1.4  0.1 -
India 2 161.6  35.8 1 002.2  305.0  265.7  356.6  130.7
Indonesia  496.4  23.2  166.3  141.7  124.5  102.7  52.6
Malaysia  211.0  2.4  84.6  61.2  58.9  25.1  34.3
Mongolia  19.3  0.0  7.7  2.1  1.4  5.3  1.8
Myanmar  30.4  1.2  10.7  5.9  4.3  4.1  3.0
Nepal  10.1 -  3.2  4.8  4.8  0.8  0.6
Pakistan  183.4  1.3  66.6  53.9  52.6  44.0  11.6
Philippines  126.5  1.0  38.5  34.5  30.0  24.8  24.7
Singapore  47.4  5.7  21.8  8.1  6.7  3.2  8.4
Sri Lanka  23.1  0.0  3.9  11.0  10.6  4.8  2.9
Chinese Taipei  268.9  18.5  136.1  38.3  36.4  36.1  23.0
Thailand  244.3  15.9  91.7  75.4  71.6  25.6  23.7
Viet Nam  191.2 -  106.3  38.2  35.8  34.1  9.5
Other non-OECD Asia  50.2  1.4  19.5  12.9  10.8  7.3  5.5
Non OECD Asia (excl. 
China) 4 179.2  109.1 1 812.1  811.8  729.7  699.2  338.2

People's Rep. of China 9 257.9  537.9 5 485.5  969.0  750.0 1 143.5  419.9
Hong Kong, China  44.0 -  9.1  8.3  8.3  8.0  18.6
China 9 302.0  537.9 5 494.6  977.3  758.3 1 151.5  438.5
Argentina  183.4  18.7  49.3  46.9  42.0  40.0  16.2
Bolivia  21.9  1.1  3.2  8.6  8.2  3.1  1.2
Brazil  427.6  32.9  116.5  203.6  185.8  36.0  19.8
Colombia  75.3  7.2  19.5  31.4  31.3  7.3  3.4
Costa Rica  7.6  0.0  0.8  5.8  5.8  0.2  0.5
Cuba  26.2  0.5  12.7  1.7  1.5  6.6  2.0
Curaçao ¹  3.7  1.7  0.6  1.1  1.1  0.1 -
Dominican Republic  21.4  0.1  6.7  6.5  5.1  4.5  2.8
Ecuador  34.3  1.6  4.7  18.9  17.7  3.9  2.3
El Salvador  5.7 -  1.4  3.4  3.4  0.6  0.3
Guatemala  15.7  0.1  3.8  8.3  8.3  2.3  1.1
Haiti  3.3  0.0  1.0  1.4  1.4  0.7  0.1
Honduras  9.4 -  2.3  4.4  4.4  1.4  1.2
Jamaica  7.0 -  3.6  2.0  2.0  0.9  0.4
Nicaragua  5.1  0.0  1.1  2.3  2.1  0.6  0.9
Panama  9.6 -  2.1  4.8  4.7  1.3  1.4
Paraguay  7.7 -  0.2  7.3  7.2  0.2  0.0
Peru  49.7  3.1  14.5  23.4  22.5  5.0  3.1
Suriname  1.9  0.0  0.5  0.6  0.4  0.3  0.2
Trinidad and Tobago  18.0  7.0  5.6  3.0  2.7  1.8  0.6
Uruguay  5.9  0.1  0.9  3.8  3.7  0.5  0.1
Venezuela  113.7  21.5  33.0  33.7  33.7  14.5  10.8
Other non-OECD Americas  9.8  0.0  2.3  3.9  3.5  1.9  0.4
Non-OECD Americas 1 064.0  95.6  286.3  426.8  398.6  133.9  69.0

Bahrain  29.8  3.5  12.2  3.7  3.6  6.4  4.0
Islamic Republic of Iran  567.1  39.6  148.7  132.3  131.0  161.2  44.7
Iraq  139.9  13.0  19.7  28.8  28.8  46.0  4.6
Jordan  25.6  0.6  4.6  9.1  9.1  6.6  2.2
Kuwait  89.4  20.0  18.4  13.2  13.2  25.6  12.2
Lebanon  26.9 -  5.2  9.3  9.3  6.9  2.6
Oman  65.5  8.5  19.1  12.2  12.2  8.2  14.7
Qatar  80.1  30.8  19.5  13.5  13.5  10.3  4.1
Saudi Arabia  532.2  40.8  155.9  124.3  121.2  127.0  83.9
Syrian Arab Republic  23.0  0.6  6.3  5.1  4.9  7.3  1.6
United Arab Emirates  196.5  2.6  75.2  40.7  39.6  34.9  33.2
Yemen  8.9  0.1  1.1  2.6  2.6  4.1  0.6
Middle East 1 785.0  160.2  485.8  394.8  388.9  444.3  208.3

1. Please refer to the chapter Geographical coverage. 
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II.28  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Total primary energy supply

petajoules

% change
90-17

World ¹ 231 088 258 697 301 593 323 326 367 002 385 904 419 743 480 637 538 009 570 694 584 990 59.4%

Annex I Parties .. .. .. .. 233 840 229 661 241 732 251 185 245 626 235 932 238 487 2.0%
   Annex II Parties   130 364 138 423 153 278 154 095 168 017 180 444 195 044 201 563 193 930 185 570 185 171 10.2%
      North America      72 389 76 184 83 601 82 364 89 024 96 345 105 815 108 539 103 705 103 359 102 338 15.0%
      Europe      44 327 46 581 51 962 53 017 56 482 58 952 62 290 65 697 63 134 57 954 58 560 3.7%
      Asia Oceania 13 648 15 658 17 715 18 714 22 511 25 146 26 939 27 327 27 092 24 256 24 274 7.8%
   Annex I EIT   .. .. .. .. 63 583 46 567 43 377 45 977 47 133 44 858 47 049 -26.0%
Non-Annex I Parties .. .. .. .. 133 161 156 243 178 010 229 453 292 382 334 762 346 503 160.2%
Annex B Kyoto Parties .. .. .. .. 90 017 85 021 85 873 91 397 89 781 82 496 83 952 -6.7%

Intl. aviation bunkers 2 362 2 423 2 817 3 136 3 613 4 052 4 959 5 878 6 398 7 418 8 180 126.4%
Intl. marine bunkers 4 598 4 433 4 642 3 986 4 841 5 574 6 490 7 431 8 616 8 613 9 092 87.8%

Non-OECD Total 82 934 100 380 123 820 143 576 168 098 171 520 185 886 235 124 295 450 333 655 345 440 105.5%
OECD Total 141 195 151 461 170 314 172 628 190 450 204 758 222 408 232 204 227 544 221 008 222 278 16.7%

Canada 5 918 6 948 8 037 8 081 8 846 9 791 10 616 11 450 10 888 11 778 12 102 36.8%
Chile  364  320  397  401  587  768 1 054 1 188 1 292 1 487 1 605 173.6%
Mexico 1 799 2 476 3 983 4 548 5 179 5 518 6 315 7 561 7 475 7 741 7 540 45.6%
United States 66 470 69 236 75 564 74 283 80 178 86 554 95 199 97 089 92 817 91 582 90 235 12.5%
OECD Americas 74 553 78 980 87 980 87 313 94 789 102 631 113 183 117 287 112 471 112 587 111 483 17.6%

Australia 2 161 2 528 2 914 3 052 3 606 3 873 4 526 4 751 5 330 5 301 5 319 47.5%
Israel ²  240  294  328  317  480  649  763  772  971  950  964 100.8%
Japan 11 201 12 772 14 425 15 194 18 366 20 648 21 695 21 866 20 991 18 090 18 088 -1.5%
Korea  711 1 024 1 727 2 225 3 890 6 061 7 878 8 804 10 468 11 417 11 817 203.8%
New Zealand  286  358  376  469  539  625  717  710  770  866  867 60.9%
OECD Asia Oceania 14 599 16 976 19 770 21 256 26 881 31 856 35 580 36 904 38 531 36 623 37 055 37.8%

Austria  788  842  969  967 1 042 1 123 1 198 1 400 1 405 1 367 1 402 34.6%
Belgium 1 661 1 772 1 958 1 847 2 005 2 233 2 431 2 432 2 505 2 197 2 313 15.4%
Czech Republic 1 900 1 829 1 966 2 062 2 085 1 748 1 727 1 895 1 890 1 758 1 814 -13.0%
Denmark  775  732  801  808  727  812  781  791  816  682  712 -2.0%
Estonia .. .. .. ..  402  217  197  218  236  229  239 -40.5%
Finland  761  825 1 030 1 082 1 188 1 211 1 356 1 440 1 532 1 357 1 393 17.3%
France 6 639 6 907 8 029 8 534 9 372 9 918 10 540 11 416 11 006 10 542 10 345 10.4%
Germany 12 772 13 127 14 955 14 955 14 705 14 089 14 093 14 134 13 664 12 903 13 031 -11.4%
Greece  364  492  627  735  898  950 1 134 1 266 1 156  971  975 8.6%
Hungary  797  959 1 187 1 246 1 205 1 083 1 047 1 174 1 110 1 055 1 116 -7.4%
Iceland  38  46  63  74  95  92  131  131  227  234  229 141.0%
Ireland  281  278  345  361  415  446  578  612  604  556  571 37.6%
Italy 4 413 4 889 5 478 5 414 6 136 6 663 7 182 7 803 7 274 6 388 6 424 4.7%
Latvia .. .. .. ..  330  192  160  190  189  178  184 -44.2%
Lithuania .. .. .. ..  673  365  299  371  295  295  316 -53.0%
Luxembourg  170  158  149  128  142  132  140  184  177  156  158 11.4%
Netherlands 2 130 2 471 2 695 2 539 2 785 3 063 3 131 3 344 3 464 3 020 3 107 11.5%
Norway  558  613  768  837  882  984 1 095 1 123 1 231 1 190 1 255 42.3%
Poland 3 604 4 313 5 301 5 221 4 317 4 166 3 719 3 858 4 208 3 974 4 348 0.7%
Portugal  263  322  418  459  703  845 1 030 1 108  984  920  953 35.7%
Slovak Republic  597  702  831  868  893  744  743  788  747  686  728 -18.4%
Slovenia .. .. .. ..  239  254  269  305  307  275  289 21.0%
Spain 1 784 2 407 2 834 2 969 3 772 4 220 5 102 5 943 5 346 4 978 5 276 39.9%
Sweden 1 509 1 634 1 695 1 977 1 976 2 107 1 991 2 160 2 131 1 875 2 059 4.2%
Switzerland  686  719  839  924 1 017 1 005 1 043 1 080 1 086 1 013  991 -2.5%
Turkey  818 1 120 1 317 1 646 2 154 2 550 3 194 3 517 4 426 5 393 6 146 185.4%
United Kingdom 8 737 8 347 8 308 8 407 8 622 9 060 9 336 9 330 8 527 7 606 7 364 -14.6%
OECD Europe 52 044 55 504 62 564 64 060 68 780 70 271 73 645 78 013 76 541 71 798 73 740 7.2%

IEA/Accession/Association 170 751 187 417 214 650 224 980 254 331 282 813 309 762 353 609 393 018 414 211 421 563 65.8%
European Union - 28 .. .. .. .. 68 882 68 985 70 948 75 148 72 316 66 543 67 786 -1.6%
G20 .. .. .. .. 295 774 312 721 338 252 383 461 426 034 447 692 455 786 54.1%
Africa 7 887 9 150 11 385 14 024 16 136 18 301 20 505 24 400 28 475 32 052 33 997 110.7%
Americas                             82 514 88 487 99 611 99 703 108 468 118 121 130 916 137 113 136 772 138 844 137 096 26.4%
Asia                                 .. .. .. .. 107 672 128 525 144 462 186 874 239 382 272 626 282 489 162.4%
Europe                               .. .. .. .. 121 839 106 543 106 822 113 082 111 751 104 230 107 108 -12.1%
Oceania                              2 446.87 2 885.80 3 290.44 3 520.35 4 145.20 4 498.23 5 243.63 5 461.43 6 100.32 6 166.53 6 185.36 49.2%

INTERNATIONAL ENERGY AGENCY

1. Total world includes non-OECD total, OECD total as well as international marine bunkers and international aviation bunkers.
2. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.29

Total primary energy supply

petajoules

% change
90-17

Non-OECD Total 82 934 100 380 123 820 143 576 168 098 171 520 185 886 235 124 295 450 333 655 345 440 105.5%

Albania  72  83  129  114  112  56  75  91  89  92  99 -11.9%
Armenia .. .. .. ..  323  69  84  105  104  124  133 -58.6%
Azerbaijan .. .. .. ..  949  582  473  562  485  601  600 -36.7%
Belarus .. .. .. .. 1 907 1 039 1 034 1 126 1 151 1 056 1 068 -44.0%
Bosnia and Herzegovina .. .. .. ..  294  63  182  211  271  259  283 -3.7%
Bulgaria  797  973 1 189 1 283 1 172  967  779  833  748  779  785 -33.1%
Croatia .. .. .. ..  396  327  351  408  393  352  366 -7.6%
Cyprus ¹  25  24  36  39  57  71  89  93  102  84  93 62.5%
Georgia .. .. .. ..  520  156  120  119  131  194  201 -61.3%
Gibraltar  1  1  1  2  2  4  5  6  7  9  11 338.4%
Kazakhstan .. .. .. .. 3 075 2 187 1 494 2 130 2 894 3 270 3 558 15.7%
Kosovo .. .. .. .. .. ..  65  81  104  105  108 ..
Kyrgyzstan .. .. .. ..  313  100  97  108  115  167  161 -48.6%
Malta  9  9  13  14  29  30  28  35  35  27  28 -2.2%
Republic of Moldova .. .. .. ..  414  198  121  148  156  155  161 -61.1%
Montenegro .. .. .. .. .. .. ..  43  47  42  43 ..
Republic of North Macedonia .. .. .. ..  104  105  112  122  120  111  114 9.9%
Romania 1 764 2 169 2 731 2 719 2 595 1 951 1 518 1 616 1 467 1 333 1 396 -46.2%
Russian Federation .. .. .. .. 36 816 26 660 25 932 27 287 28 847 28 999 30 654 -16.7%
Serbia .. .. .. ..  818  569  567  671  654  618  654 -20.1%
Tajikistan .. .. .. ..  222  93  90  98  91  115  136 -38.9%
Turkmenistan .. .. .. ..  734  573  623  803  950 1 157 1 156 57.5%
Ukraine .. .. .. .. 10 552 6 854 5 602 5 907 5 545 3 889 3 746 -64.5%
Uzbekistan .. .. .. .. 1 942 1 790 2 116 1 966 1 780 1 615 1 416 -27.1%
Former Soviet Union 32 171 39 354 46 457 52 254 .. .. .. .. .. .. .. ..
Former Yugoslavia  918 1 068 1 411 1 722 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia 35 756 43 681 51 967 58 146 63 348 44 444 41 558 44 570 46 289 45 153 46 969 -25.9%

Algeria  145  231  469  743  929 1 015 1 130 1 358 1 679 2 273 2 325 150.2%
Angola  161  173  191  209  246  264  285  314  470  640  615 149.4%
Benin  46  52  57  65  70  77  83  105  155  185  213 206.9%
Botswana .. .. ..  36  51  61  75  78  90  113  116 128.1%
Cameroon  113  127  153  187  209  232  264  304  292  382  388 86.1%
Congo  21  23  26  32  33  34  30  46  70  119  124 277.1%
Côte d'Ivoire  103  124  150  155  182  216  284  403  348  406  438 140.5%
Dem. Rep. of the Congo  280  313  355  417  494  537  582  698  831 1 210 1 246 152.3%
Egypt  327  410  632 1 074 1 350 1 471 1 680 2 578 3 057 3 321 3 884 187.6%
Eritrea .. .. .. .. ..  42  30  32  31  35  37 ..
Ethiopia  452  498  542  624  746  887 1 031 1 203 1 397 1 653 1 772 137.6%
Gabon  45  54  58  57  49  56  62  126  213  219  210 324.8%
Ghana  125  153  168  182  222  271  265  246  317  393  387 74.7%
Kenya  220  251  306  360  444  504  586  674  825 1 064 1 132 155.2%
Libya  66  153  295  424  468  586  662  747  837  634  559 19.5%
Mauritius  15  17  18  19  28  33  42  49  55  60  59 112.8%
Morocco  124  166  226  259  319  391  461  621  715  818  859 169.3%
Mozambique  289  280  281  267  248  263  298  353  295  446  445 79.3%
Namibia .. .. .. .. ..  39  44  57  66  81  85 ..
Niger .. .. .. .. .. ..  62  73  93  124  132 ..
Nigeria 1 389 1 614 2 045 2 387 2 781 3 055 3 645 4 406 5 333 6 072 6 579 136.5%
Senegal  52  58  65  65  71  78  100  117  166  181  181 155.8%
South Africa 1 902 2 274 2 849 3 702 3 756 4 335 4 564 4 867 5 519 5 320 5 534 47.3%
South Sudan .. .. .. .. .. .. .. .. ..  36  28 ..
Sudan  294  313  350  396  445  502  557  637  654  773  784 76.2%
United Rep. of Tanzania  317  321  336  367  408  462  564  646  723  829  855 109.9%
Togo  30  33  37  41  53  66  88  99  130  143  152 186.7%
Tunisia  69  91  137  174  207  243  306  348  431  455  474 128.6%
Zambia  148  164  191  209  227  244  263  315  365  455  505 122.4%
Zimbabwe  228  248  272  310  389  412  419  403  405  473  473 21.6%
Other Africa  926 1 010 1 177 1 263 1 712 1 926 2 039 2 497 2 912 3 140 3 407 99.0%
Africa 7 887 9 150 11 385 14 024 16 136 18 301 20 505 24 400 28 475 32 052 33 997 110.7%

1. Please refer to the chapter Geographical coverage. 
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II.30  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Total primary energy supply

petajoules

% change
90-17

Bangladesh  238  282  352  417  534  661  775  974 1 258 1 582 1 697 217.8%
Brunei Darussalam  7  31  57  75  72  94  100  93  136  114  151 109.1%
Cambodia .. .. .. .. ..  119  143  144  223  295  339 ..
DPR of Korea  813  932 1 271 1 507 1 391  920  826  893  620  328  638 -54.1%
India 6 357 7 199 8 375 10 342 12 801 15 543 18 461 21 553 29 340 34 978 36 925 188.5%
Indonesia 1 468 1 722 2 333 2 756 4 131 5 479 6 518 7 488 8 637 9 411 10 219 147.4%
Malaysia  253  288  481  629  888 1 422 2 022 2 721 3 034 3 542 3 550 299.6%
Mongolia .. .. ..  131  143  113  100  125  165  195  215 50.4%
Myanmar  331  351  395  460  447  494  538  618  582  772  956 113.7%
Nepal  153  169  191  213  242  281  340  382  428  491  565 132.9%
Pakistan  713  852 1 037 1 351 1 803 2 241 2 661 3 175 3 542 3 979 4 374 142.6%
Philippines  642  764  939  995 1 202 1 408 1 674 1 627 1 692 2 157 2 434 102.4%
Singapore  114  155  215  283  483  789  782  880  972 1 294 1 535 218.0%
Sri Lanka  159  172  190  209  231  251  349  377  408  485  503 118.0%
Chinese Taipei  419  599 1 168 1 390 1 999 2 660 3 552 4 282 4 639 4 568 4 609 130.6%
Thailand  573  726  921 1 036 1 756 2 593 3 027 4 146 4 934 5 669 5 784 229.3%
Viet Nam  554  582  603  669  748  916 1 203 1 729 2 474 3 066 3 273 337.6%
Other non-OECD Asia  237  272  324  269  289  289  345  398  514  744  842 191.8%
Non OECD Asia (excl. 
China) 13 032 15 098 18 850 22 733 29 160 36 273 43 414 51 604 63 599 73 667 78 607 169.6%

People's Rep. of China 16 374 20 240 25 039 28 946 36 578 43 729 47 306 74 584 106 186 125 245 128 260 250.7%
Hong Kong, China  126  152  194  276  361  443  569  526  573  628  587 62.7%
China 16 500 20 392 25 233 29 222 36 938 44 172 47 875 75 111 106 758 125 874 128 847 248.8%

Argentina 1 409 1 505 1 751 1 731 1 929 2 263 2 578 2 802 3 294 3 583 3 573 85.3%
Bolivia  43  62  102  106  109  158  206  217  263  347  373 241.5%
Brazil 2 922 3 814 4 768 5 419 5 874 6 750 7 857 9 035 11 159 12 401 12 152 106.9%
Colombia  580  646  741  836 1 014 1 156 1 081 1 134 1 306 1 620 1 606 58.3%
Costa Rica  34  42  53  53  70  99  120  162  190  207  210 199.1%
Cuba  439  491  613  640  729  455  533  447  473  461  446 -38.8%
Curaçao ¹  229  161  164  75  61  55  88  87  86  85  70 15.5%
Dominican Republic  98  129  144  142  168  220  307  297  316  346  364 116.9%
Ecuador  94  132  209  235  265  330  369  391  495  624  607 129.1%
El Salvador  73  95  105  110  103  141  134  159  179  173  173 66.9%
Guatemala  115  140  159  158  185  223  295  327  461  528  574 210.7%
Haiti  63  72  87  79  65  71  84  143  159  183  188 187.5%
Honduras  58  64  78  84  100  118  126  173  193  247  252 153.1%
Jamaica  84  112  95  72  110  126  146  150  104  111  114 3.6%
Nicaragua  51  62  64  81  84  95  105  121  124  162  166 96.3%
Panama  69  71  59  65  62  83  100  116  149  179  194 213.6%
Paraguay  57  62  87  95  129  164  161  166  203  229  295 129.6%
Peru  382  434  471  443  408  459  512  571  818  997 1 030 152.6%
Suriname .. .. .. .. .. ..  26  26  29  27  15 ..
Trinidad and Tobago  110  97  160  213  251  251  418  673  829  794  700 179.3%
Uruguay  101  102  111  84  94  108  129  124  171  210  214 127.5%
Venezuela  746  963 1 365 1 519 1 655 1 958 2 142 2 285 3 032 2 511 2 087 26.1%
Other non-OECD Americas  203  252  242  151  214  211  215  219  266  233  209 -2.0%
Non-OECD Americas 7 961 9 507 11 630 12 390 13 678 15 490 17 733 19 825 24 300 26 257 25 613 87.3%

Bahrain  59  89  117  174  219  269  334  432  529  594  587 168.4%
Islamic Republic of Iran  694 1 114 1 592 2 251 2 902 4 236 5 150 7 230 8 554 9 934 10 953 277.5%
Iraq  168  255  407  616  839 1 406 1 087 1 107 1 541 1 957 2 574 206.8%
Jordan  21  32  64  110  137  180  204  280  297  361  388 183.1%
Kuwait  256  271  438  587  381  619  784 1 100 1 344 1 446 1 425 273.5%
Lebanon  77  91  104  98  82  185  206  212  269  348  378 362.4%
Oman  4  10  48  88  177  255  317  415  782 1 052 1 107 526.4%
Qatar  39  85  139  236  273  341  457  698 1 158 1 837 1 807 561.0%
Saudi Arabia  308  367 1 302 1 926 2 429 3 538 4 097 5 131 7 767 9 283 8 848 264.3%
Syrian Arab Republic  100  128  187  328  438  507  647  871  907  422  373 -15.0%
United Arab Emirates  42  81  303  574  855 1 159 1 320 1 863 2 554 3 263 2 832 231.1%
Yemen  31  29  53  73  105  143  199  276  327  154  136 29.6%
Middle East 1 799 2 552 4 754 7 062 8 837 12 839 14 801 19 614 26 029 30 651 31 408 255.4%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.31

Total primary energy supply

million tonnes of oil equivalent 

% change
90-17

World ¹ 5 519.5 6 178.9 7 203.4 7 722.5 8 765.7 9 217.2 10 025.4 11 479.8 12 850.1 13 630.8 13 972.2 59.4%

Annex I Parties .. .. .. .. 5 585.2 5 485.4 5 773.7 5 999.4 5 866.7 5 635.1 5 696.2 2.0%
   Annex II Parties   3 113.7 3 306.2 3 661.0 3 680.5 4 013.0 4 309.8 4 658.5 4 814.2 4 631.9 4 432.3 4 422.7 10.2%
      North America      1 729.0 1 819.6 1 996.8 1 967.2 2 126.3 2 301.2 2 527.3 2 592.4 2 476.9 2 468.7 2 444.3 15.0%
      Europe      1 058.7 1 112.6 1 241.1 1 266.3 1 349.1 1 408.1 1 487.8 1 569.1 1 507.9 1 384.2 1 398.7 3.7%
      Asia Oceania  326.0  374.0  423.1  447.0  537.7  600.6  643.4  652.7  647.1  579.3  579.8 7.8%
   Annex I EIT   .. .. .. .. 1 518.7 1 112.2 1 036.0 1 098.1 1 125.7 1 071.4 1 123.7 -26.0%
Non-Annex I Parties .. .. .. .. 3 180.5 3 731.8 4 251.7 5 480.4 6 983.4 7 995.7 8 276.1 160.2%
Annex B Kyoto Parties .. .. .. .. 2 150.0 2 030.7 2 051.1 2 183.0 2 144.4 1 970.4 2 005.2 -6.7%

Intl. aviation bunkers  56.4  57.9  67.3  74.9  86.3  96.8  118.4  140.4  152.8  177.2  195.4 126.4%
Intl. marine bunkers  109.8  105.9  110.9  95.2  115.6  133.1  155.0  177.5  205.8  205.7  217.2 87.8%

Non-OECD Total 1 980.8 2 397.5 2 957.4 3 429.3 4 014.9 4 096.7 4 439.8 5 615.8 7 056.7 7 969.2 8 250.7 105.5%
OECD Total 3 372.4 3 617.6 4 067.9 4 123.2 4 548.8 4 890.6 5 312.1 5 546.1 5 434.8 5 278.7 5 309.0 16.7%

Canada  141.4  166.0  192.0  193.0  211.3  233.9  253.6  273.5  260.1  281.3  289.1 36.8%
Chile  8.7  7.6  9.5  9.6  14.0  18.3  25.2  28.4  30.9  35.5  38.3 173.6%
Mexico  43.0  59.1  95.1  108.6  123.7  131.8  150.8  180.6  178.5  184.9  180.1 45.6%
United States 1 587.6 1 653.7 1 804.8 1 774.2 1 915.0 2 067.3 2 273.8 2 318.9 2 216.9 2 187.4 2 155.2 12.5%
OECD Americas 1 780.7 1 886.4 2 101.4 2 085.4 2 264.0 2 451.3 2 703.3 2 801.4 2 686.3 2 689.1 2 662.7 17.6%

Australia  51.6  60.4  69.6  72.9  86.1  92.5  108.1  113.5  127.3  126.6  127.0 47.5%
Israel ²  5.7  7.0  7.8  7.6  11.5  15.5  18.2  18.4  23.2  22.7  23.0 100.8%
Japan  267.5  305.1  344.5  362.9  438.7  493.2  518.2  522.3  501.4  432.1  432.0 -1.5%
Korea  17.0  24.5  41.3  53.1  92.9  144.8  188.2  210.3  250.0  272.7  282.3 203.8%
New Zealand  6.8  8.5  9.0  11.2  12.9  14.9  17.1  17.0  18.4  20.7  20.7 60.9%
OECD Asia Oceania  348.7  405.5  472.2  507.7  642.0  760.9  849.8  881.4  920.3  874.7  885.0 37.8%

Austria  18.8  20.1  23.2  23.1  24.9  26.8  28.6  33.4  33.6  32.6  33.5 34.6%
Belgium  39.7  42.3  46.8  44.1  47.9  53.3  58.1  58.1  59.8  52.5  55.3 15.4%
Czech Republic  45.4  43.7  47.0  49.2  49.8  41.7  41.2  45.3  45.1  42.0  43.3 -13.0%
Denmark  18.5  17.5  19.1  19.3  17.4  19.4  18.6  18.9  19.5  16.3  17.0 -2.0%
Estonia .. .. .. ..  9.6  5.2  4.7  5.2  5.6  5.5  5.7 -40.5%
Finland  18.2  19.7  24.6  25.8  28.4  28.9  32.4  34.4  36.6  32.4  33.3 17.3%
France  158.6  165.0  191.8  203.8  223.8  236.9  251.7  272.7  262.9  251.8  247.1 10.4%
Germany  305.1  313.5  357.2  357.2  351.2  336.5  336.6  337.6  326.4  308.2  311.2 -11.4%
Greece  8.7  11.7  15.0  17.6  21.4  22.7  27.1  30.2  27.6  23.2  23.3 8.6%
Hungary  19.0  22.9  28.3  29.8  28.8  25.9  25.0  28.1  26.5  25.2  26.6 -7.4%
Iceland  0.9  1.1  1.5  1.8  2.3  2.2  3.1  3.1  5.4  5.6  5.5 141.0%
Ireland  6.7  6.6  8.2  8.6  9.9  10.7  13.8  14.6  14.4  13.3  13.6 37.6%
Italy  105.4  116.8  130.8  129.3  146.6  159.1  171.5  186.4  173.7  152.6  153.4 4.7%
Latvia .. .. .. ..  7.9  4.6  3.8  4.5  4.5  4.3  4.4 -44.2%
Lithuania .. .. .. ..  16.1  8.7  7.1  8.9  7.1  7.0  7.5 -53.0%
Luxembourg  4.1  3.8  3.6  3.1  3.4  3.1  3.4  4.4  4.2  3.7  3.8 11.4%
Netherlands  50.9  59.0  64.4  60.6  66.5  73.2  74.8  79.9  82.7  72.1  74.2 11.5%
Norway  13.3  14.6  18.4  20.0  21.1  23.5  26.2  26.8  29.4  28.4  30.0 42.3%
Poland  86.1  103.0  126.6  124.7  103.1  99.5  88.8  92.1  100.5  94.9  103.8 0.7%
Portugal  6.3  7.7  10.0  11.0  16.8  20.2  24.6  26.5  23.5  22.0  22.8 35.7%
Slovak Republic  14.3  16.8  19.8  20.7  21.3  17.8  17.7  18.8  17.8  16.4  17.4 -18.4%
Slovenia .. .. .. ..  5.7  6.1  6.4  7.3  7.3  6.6  6.9 21.0%
Spain  42.6  57.5  67.7  70.9  90.1  100.8  121.9  141.9  127.7  118.9  126.0 39.9%
Sweden  36.0  39.0  40.5  47.2  47.2  50.3  47.6  51.6  50.9  44.8  49.2 4.2%
Switzerland  16.4  17.2  20.0  22.1  24.3  24.0  24.9  25.8  25.9  24.2  23.7 -2.5%
Turkey  19.5  26.8  31.5  39.3  51.4  60.9  76.3  84.0  105.7  128.8  146.8 185.4%
United Kingdom  208.7  199.4  198.4  200.8  205.9  216.4  223.0  222.9  203.7  181.7  175.9 -14.6%
OECD Europe 1 243.0 1 325.7 1 494.3 1 530.0 1 642.8 1 678.4 1 759.0 1 863.3 1 828.2 1 714.9 1 761.3 7.2%

IEA/Accession/Association 4 078.3 4 476.4 5 126.8 5 373.6 6 074.6 6 754.9 7 398.5 8 445.8 9 387.1 9 893.3 10 068.9 65.8%
European Union - 28 .. .. .. .. 1 645.2 1 647.7 1 694.6 1 794.9 1 727.2 1 589.4 1 619.0 -1.6%
G20 .. .. .. .. 7 064.5 7 469.2 8 079.0 9 158.8 10 175.6 10 692.9 10 886.3 54.1%
Africa  188.4  218.6  271.9  335.0  385.4  437.1  489.7  582.8  680.1  765.6  812.0 110.7%
Americas                             1 970.8 2 113.5 2 379.2 2 381.4 2 590.7 2 821.3 3 126.9 3 274.9 3 266.7 3 316.2 3 274.5 26.4%
Asia                                 .. .. .. .. 2 571.7 3 069.8 3 450.4 4 463.4 5 717.5 6 511.6 6 747.1 162.4%
Europe                               .. .. .. .. 2 910.1 2 544.7 2 551.4 2 700.9 2 669.1 2 489.5 2 558.2 -12.1%
Oceania                               58.44  68.93  78.59  84.08  99.01  107.44  125.24  130.44  145.70  147.29  147.74 49.2%

INTERNATIONAL ENERGY AGENCY

1. Total world includes non-OECD total, OECD total as well as international marine bunkers and international aviation bunkers.
2. Please refer to the chapter Geographical coverage. 
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II.32  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Total primary energy supply

million tonnes of oil equivalent 

% change
90-17

Non-OECD Total 1 980.8 2 397.5 2 957.4 3 429.3 4 014.9 4 096.7 4 439.8 5 615.8 7 056.7 7 969.2 8 250.7 105.5%

Albania  1.7  2.0  3.1  2.7  2.7  1.3  1.8  2.2  2.1  2.2  2.4 -11.9%
Armenia .. .. .. ..  7.7  1.6  2.0  2.5  2.5  3.0  3.2 -58.6%
Azerbaijan .. .. .. ..  22.7  13.9  11.3  13.4  11.6  14.4  14.3 -36.7%
Belarus .. .. .. ..  45.5  24.8  24.7  26.9  27.5  25.2  25.5 -44.0%
Bosnia and Herzegovina .. .. .. ..  7.0  1.5  4.3  5.0  6.5  6.2  6.8 -3.7%
Bulgaria  19.0  23.2  28.4  30.6  28.0  23.1  18.6  19.9  17.9  18.6  18.7 -33.1%
Croatia .. .. .. ..  9.5  7.8  8.4  9.7  9.4  8.4  8.7 -7.6%
Cyprus ¹  0.6  0.6  0.9  0.9  1.4  1.7  2.1  2.2  2.4  2.0  2.2 62.5%
Georgia .. .. .. ..  12.4  3.7  2.9  2.8  3.1  4.6  4.8 -61.3%
Gibraltar  0.0  0.0  0.0  0.0  0.1  0.1  0.1  0.2  0.2  0.2  0.3 334.5%
Kazakhstan .. .. .. ..  73.5  52.2  35.7  50.9  69.1  78.1  85.0 15.7%
Kosovo .. .. .. .. .. ..  1.5  1.9  2.5  2.5  2.6 ..
Kyrgyzstan .. .. .. ..  7.5  2.4  2.3  2.6  2.8  4.0  3.8 -48.6%
Malta  0.2  0.2  0.3  0.3  0.7  0.7  0.7  0.8  0.8  0.6  0.7 -2.2%
Republic of Moldova .. .. .. ..  9.9  4.7  2.9  3.5  3.7  3.7  3.9 -61.1%
Montenegro .. .. .. .. .. .. ..  1.0  1.1  1.0  1.0 ..
Republic of North Macedonia .. .. .. ..  2.5  2.5  2.7  2.9  2.9  2.6  2.7 9.9%
Romania  42.1  51.8  65.2  64.9  62.0  46.6  36.3  38.6  35.0  31.8  33.3 -46.2%
Russian Federation .. .. .. ..  879.3  636.8  619.4  651.7  689.0  692.6  732.2 -16.7%
Serbia .. .. .. ..  19.5  13.6  13.5  16.0  15.6  14.8  15.6 -20.1%
Tajikistan .. .. .. ..  5.3  2.2  2.1  2.3  2.2  2.8  3.2 -38.9%
Turkmenistan .. .. .. ..  17.5  13.7  14.9  19.2  22.7  27.6  27.6 57.5%
Ukraine .. .. .. ..  252.0  163.7  133.8  141.1  132.4  92.9  89.5 -64.5%
Uzbekistan .. .. .. ..  46.4  42.8  50.5  47.0  42.5  38.6  33.8 -27.1%
Former Soviet Union  768.4  940.0 1 109.6 1 248.1 .. .. .. .. .. .. .. ..
Former Yugoslavia  21.9  25.5  33.7  41.1 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  854.0 1 043.3 1 241.2 1 388.8 1 513.0 1 061.5  992.6 1 064.5 1 105.6 1 078.5 1 121.8 -25.9%

Algeria  3.5  5.5  11.2  17.7  22.2  24.2  27.0  32.4  40.1  54.3  55.5 150.2%
Angola  3.9  4.1  4.6  5.0  5.9  6.3  6.8  7.5  11.2  15.3  14.7 149.5%
Benin  1.1  1.2  1.4  1.5  1.7  1.8  2.0  2.5  3.7  4.4  5.1 206.8%
Botswana .. .. ..  0.9  1.2  1.4  1.8  1.9  2.1  2.7  2.8 128.2%
Cameroon  2.7  3.0  3.7  4.5  5.0  5.5  6.3  7.3  7.0  9.1  9.3 86.0%
Congo  0.5  0.6  0.6  0.8  0.8  0.8  0.7  1.1  1.7  2.9  3.0 277.3%
Côte d'Ivoire  2.5  3.0  3.6  3.7  4.3  5.2  6.8  9.6  8.3  9.7  10.5 140.5%
Dem. Rep. of the Congo  6.7  7.5  8.5  10.0  11.8  12.8  13.9  16.7  19.9  28.9  29.8 152.3%
Egypt  7.8  9.8  15.1  25.7  32.3  35.1  40.1  61.6  73.0  79.3  92.8 187.6%
Eritrea .. .. .. .. ..  1.0  0.7  0.8  0.7  0.8  0.9 ..
Ethiopia  10.8  11.9  12.9  14.9  17.8  21.2  24.6  28.7  33.4  39.5  42.3 137.6%
Gabon  1.1  1.3  1.4  1.4  1.2  1.3  1.5  3.0  5.1  5.2  5.0 324.6%
Ghana  3.0  3.7  4.0  4.4  5.3  6.5  6.3  5.9  7.6  9.4  9.2 74.7%
Kenya  5.2  6.0  7.3  8.6  10.6  12.0  14.0  16.1  19.7  25.4  27.0 155.2%
Libya  1.6  3.7  7.1  10.1  11.2  14.0  15.8  17.9  20.0  15.2  13.3 19.5%
Mauritius  0.4  0.4  0.4  0.4  0.7  0.8  1.0  1.2  1.3  1.4  1.4 112.9%
Morocco  3.0  4.0  5.4  6.2  7.6  9.3  11.0  14.8  17.1  19.5  20.5 169.3%
Mozambique  6.9  6.7  6.7  6.4  5.9  6.3  7.1  8.4  7.1  10.7  10.6 79.3%
Namibia .. .. .. .. ..  0.9  1.1  1.4  1.6  1.9  2.0 ..
Niger .. .. .. .. .. ..  1.5  1.7  2.2  3.0  3.2 ..
Nigeria  33.2  38.5  48.8  57.0  66.4  73.0  87.1  105.2  127.4  145.0  157.1 136.5%
Senegal  1.2  1.4  1.6  1.6  1.7  1.9  2.4  2.8  4.0  4.3  4.3 155.7%
South Africa  45.4  54.3  68.0  88.4  89.7  103.5  109.0  116.3  131.8  127.1  132.2 47.3%
South Sudan .. .. .. .. .. .. .. .. ..  0.8  0.7 ..
Sudan  7.0  7.5  8.4  9.5  10.6  12.0  13.3  15.2  15.6  18.5  18.7 76.2%
United Rep. of Tanzania  7.6  7.7  8.0  8.8  9.7  11.0  13.5  15.4  17.3  19.8  20.4 109.9%
Togo  0.7  0.8  0.9  1.0  1.3  1.6  2.1  2.4  3.1  3.4  3.6 186.8%
Tunisia  1.7  2.2  3.3  4.2  4.9  5.8  7.3  8.3  10.3  10.9  11.3 128.6%
Zambia  3.5  3.9  4.6  5.0  5.4  5.8  6.3  7.5  8.7  10.9  12.1 122.4%
Zimbabwe  5.4  5.9  6.5  7.4  9.3  9.8  10.0  9.6  9.7  11.3  11.3 21.6%
Other Africa  22.1  24.1  28.1  30.2  40.9  46.0  48.7  59.7  69.5  75.0  81.4 99.0%
Africa  188.4  218.6  271.9  335.0  385.4  437.1  489.7  582.8  680.1  765.6  812.0 110.7%

1. Please refer to the chapter Geographical coverage. 
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Total primary energy supply

million tonnes of oil equivalent 

% change
90-17

Bangladesh  5.7  6.7  8.4  10.0  12.8  15.8  18.5  23.3  30.1  37.8  40.5 217.8%
Brunei Darussalam  0.2  0.7  1.4  1.8  1.7  2.2  2.4  2.2  3.2  2.7  3.6 109.1%
Cambodia .. .. .. .. ..  2.8  3.4  3.4  5.3  7.0  8.1 ..
DPR of Korea  19.4  22.3  30.4  36.0  33.2  22.0  19.7  21.3  14.8  7.8  15.2 -54.1%
India  151.8  171.9  200.0  247.0  305.7  371.2  440.9  514.8  700.8  835.4  881.9 188.5%
Indonesia  35.1  41.1  55.7  65.8  98.7  130.9  155.7  178.8  206.3  224.8  244.1 147.4%
Malaysia  6.1  6.9  11.5  15.0  21.2  34.0  48.3  65.0  72.5  84.6  84.8 299.6%
Mongolia .. .. ..  3.1  3.4  2.7  2.4  3.0  3.9  4.7  5.1 50.4%
Myanmar  7.9  8.4  9.4  11.0  10.7  11.8  12.8  14.8  13.9  18.4  22.8 113.7%
Nepal  3.7  4.0  4.6  5.1  5.8  6.7  8.1  9.1  10.2  11.7  13.5 132.9%
Pakistan  17.0  20.4  24.8  32.3  43.1  53.5  63.5  75.8  84.6  95.0  104.5 142.6%
Philippines  15.3  18.3  22.4  23.8  28.7  33.6  40.0  38.9  40.4  51.5  58.1 102.4%
Singapore  2.7  3.7  5.1  6.8  11.5  18.8  18.7  21.0  23.2  30.9  36.7 218.0%
Sri Lanka  3.8  4.1  4.5  5.0  5.5  6.0  8.3  9.0  9.8  11.6  12.0 117.9%
Chinese Taipei  10.0  14.3  27.9  33.2  47.7  63.5  84.8  102.3  110.8  109.1  110.1 130.6%
Thailand  13.7  17.3  22.0  24.7  41.9  61.9  72.3  99.0  117.9  135.4  138.1 229.3%
Viet Nam  13.2  13.9  14.4  16.0  17.9  21.9  28.7  41.3  59.1  73.2  78.2 337.6%
Other non-OECD Asia  5.7  6.5  7.7  6.4  6.9  6.9  8.2  9.5  12.3  17.8  20.1 191.8%
Non OECD Asia (excl. 
China)  311.3  360.6  450.2  543.0  696.5  866.4 1 036.9 1 232.5 1 519.0 1 759.5 1 877.5 169.6%

People's Rep. of China  391.1  483.4  598.1  691.4  873.6 1 044.4 1 129.9 1 781.4 2 536.2 2 991.4 3 063.4 250.7%
Hong Kong, China  3.0  3.6  4.6  6.6  8.6  10.6  13.6  12.6  13.7  15.0  14.0 62.7%
China  394.1  487.1  602.7  698.0  882.3 1 055.0 1 143.5 1 794.0 2 549.9 3 006.4 3 077.5 248.8%

Argentina  33.7  35.9  41.8  41.4  46.1  54.1  61.6  66.9  78.7  85.6  85.3 85.3%
Bolivia  1.0  1.5  2.4  2.5  2.6  3.8  4.9  5.2  6.3  8.3  8.9 241.5%
Brazil  69.8  91.1  113.9  129.4  140.3  161.2  187.7  215.8  266.5  296.2  290.2 106.9%
Colombia  13.9  15.4  17.7  20.0  24.2  27.6  25.8  27.1  31.2  38.7  38.4 58.3%
Costa Rica  0.8  1.0  1.3  1.3  1.7  2.4  2.9  3.9  4.5  4.9  5.0 199.2%
Cuba  10.5  11.7  14.6  15.3  17.4  10.9  12.7  10.7  11.3  11.0  10.7 -38.8%
Curaçao ¹  5.5  3.8  3.9  1.8  1.5  1.3  2.1  2.1  2.0  2.0  1.7 15.5%
Dominican Republic  2.3  3.1  3.4  3.4  4.0  5.2  7.3  7.1  7.6  8.3  8.7 116.9%
Ecuador  2.2  3.1  5.0  5.6  6.3  7.9  8.8  9.3  11.8  14.9  14.5 129.1%
El Salvador  1.8  2.3  2.5  2.6  2.5  3.4  3.2  3.8  4.3  4.1  4.1 66.9%
Guatemala  2.7  3.3  3.8  3.8  4.4  5.3  7.0  7.8  11.0  12.6  13.7 210.7%
Haiti  1.5  1.7  2.1  1.9  1.6  1.7  2.0  3.4  3.8  4.4  4.5 187.4%
Honduras  1.4  1.5  1.9  2.0  2.4  2.8  3.0  4.1  4.6  5.9  6.0 153.1%
Jamaica  2.0  2.7  2.3  1.7  2.6  3.0  3.5  3.6  2.5  2.6  2.7 3.6%
Nicaragua  1.2  1.5  1.5  1.9  2.0  2.3  2.5  2.9  3.0  3.9  4.0 96.3%
Panama  1.7  1.7  1.4  1.6  1.5  2.0  2.4  2.8  3.6  4.3  4.6 213.7%
Paraguay  1.4  1.5  2.1  2.3  3.1  3.9  3.9  4.0  4.9  5.5  7.1 129.6%
Peru  9.1  10.4  11.3  10.6  9.7  11.0  12.2  13.6  19.5  23.8  24.6 152.6%
Suriname .. .. .. .. .. ..  0.6  0.6  0.7  0.6  0.4 ..
Trinidad and Tobago  2.6  2.3  3.8  5.1  6.0  6.0  10.0  16.1  19.8  19.0  16.7 179.3%
Uruguay  2.4  2.4  2.6  2.0  2.3  2.6  3.1  3.0  4.1  5.0  5.1 127.5%
Venezuela  17.8  23.0  32.6  36.3  39.5  46.8  51.2  54.6  72.4  60.0  49.8 26.1%
Other non-OECD Americas  4.9  6.0  5.8  3.6  5.1  5.0  5.1  5.2  6.3  5.6  5.0 -2.1%
Non-OECD Americas  190.2  227.1  277.8  295.9  326.7  370.0  423.5  473.5  580.4  627.1  611.8 87.3%

Bahrain  1.4  2.1  2.8  4.2  5.2  6.4  8.0  10.3  12.6  14.2  14.0 168.3%
Islamic Republic of Iran  16.6  26.6  38.0  53.8  69.3  101.2  123.0  172.7  204.3  237.3  261.6 277.5%
Iraq  4.0  6.1  9.7  14.7  20.0  33.6  26.0  26.4  36.8  46.8  61.5 206.8%
Jordan  0.5  0.8  1.5  2.6  3.3  4.3  4.9  6.7  7.1  8.6  9.3 183.1%
Kuwait  6.1  6.5  10.5  14.0  9.1  14.8  18.7  26.3  32.1  34.5  34.0 273.5%
Lebanon  1.8  2.2  2.5  2.3  2.0  4.4  4.9  5.1  6.4  8.3  9.0 362.4%
Oman  0.1  0.2  1.2  2.1  4.2  6.1  7.6  9.9  18.7  25.1  26.4 526.4%
Qatar  0.9  2.0  3.3  5.6  6.5  8.2  10.9  16.7  27.7  43.9  43.2 561.0%
Saudi Arabia  7.4  8.8  31.1  46.0  58.0  84.5  97.9  122.6  185.5  221.7  211.3 264.3%
Syrian Arab Republic  2.4  3.1  4.5  7.8  10.5  12.1  15.4  20.8  21.7  10.1  8.9 -15.0%
United Arab Emirates  1.0  1.9  7.2  13.7  20.4  27.7  31.5  44.5  61.0  77.9  67.6 231.1%
Yemen  0.7  0.7  1.3  1.7  2.5  3.4  4.7  6.6  7.8  3.7  3.3 29.6%
Middle East  43.0  61.0  113.5  168.7  211.1  306.7  353.5  468.5  621.7  732.1  750.2 255.4%

1. Please refer to the chapter Geographical coverage. 
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II.34  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

GDP using exchange rates

billion 2010 US dollars 

% change
90-17

           
World 20 268 23 570 28 435 32 178 37 951 42 218 50 022 58 160 66 114 75 859 80 079 111.0%

Annex I Parties .. .. .. .. 30 021.1 32 220.8 37 616.7 42 111.4 44 283.1 48 216.1 50 175.0 67.1%
   Annex II Parties   14 962.8 16 880.0 20 058.6 22 876.2 27 208.3 29 989.8 35 079.0 38 833.7 40 445.1 43 772.5 45 462.8 67.1%
      North America      5 466.0 6 075.6 7 278.6 8 533.8 10 015.9 11 321.2 13 965.1 15 859.8 16 609.3 18 509.7 19 222.0 91.9%
      Europe      7 004.4 7 864.5 9 188.1 9 978.8 11 730.7 12 716.9 14 695.5 16 033.3 16 689.6 17 608.6 18 344.7 56.4%
      Asia Oceania 2 492.5 2 939.9 3 591.8 4 363.6 5 461.7 5 951.7 6 418.4 6 940.6 7 146.1 7 654.1 7 896.1 44.6%
   Annex I EIT   .. .. .. .. 2 432.8 1 784.1 1 991.1 2 589.1 3 031.9 3 320.9 3 467.8 42.5%
Non-Annex I Parties .. .. .. .. 7 930.1 9 997.6 12 404.9 16 049.0 21 831.3 27 642.7 29 903.8 277.1%
Annex B Kyoto Parties .. .. .. .. 13 537.5 14 493.8 16 785.3 18 613.4 19 678.4 20 988.2 21 941.1 62.1%

Non-OECD Total 4 335.6 5 466.9 6 867.1 7 566.0 8 628.9 9 700.5 11 748.5 15 530.1 21 257.3 26 789.8 28 946.3 235.5%
OECD Total 15 932.3 18 103.5 21 567.7 24 611.6 29 322.4 32 517.8 38 273.1 42 630.2 44 857.1 49 069.0 51 132.5 74.4%

Canada  550.5  650.3  782.4  892.0 1 014.7 1 104.3 1 344.8 1 527.3 1 617.3 1 799.3 1 873.4 84.6%
Chile  42.9  36.7  52.1  54.5  75.5  114.5  144.5  181.7  218.5  264.6  272.4 261.0%
Mexico  295.6  389.6  537.8  591.9  643.2  707.4  915.2  982.7 1 057.8 1 223.1 1 284.9 99.8%
United States 4 915.4 5 425.3 6 496.3 7 641.8 9 001.2 10 216.9 12 620.3 14 332.5 14 992.1 16 710.5 17 348.6 92.7%
OECD Americas 5 804.5 6 502.0 7 868.5 9 180.3 10 734.6 12 143.1 15 024.8 17 024.2 17 885.7 19 997.4 20 779.3 93.6%

Australia  390.7  433.9  502.4  581.3  675.5  791.3  957.7 1 132.4 1 299.5 1 495.7 1 574.1 133.0%
Israel ¹  44.2  57.5  66.5  77.6  96.2  133.1  170.9  188.9  233.7  279.2  300.5 212.4%
Japan 2 042.9 2 436.4 3 019.3 3 700.7 4 703.6 5 063.8 5 348.9 5 672.3 5 700.1 5 988.7 6 141.4 30.6%
Korea  64.6  93.9  141.1  220.6  362.9  543.6  710.0  894.7 1 094.5 1 268.8 1 345.9 270.9%
New Zealand  58.9  69.6  70.0  81.5  82.6  96.5  111.7  135.9  146.6  169.8  180.6 118.6%
OECD Asia Oceania 2 601.3 3 091.3 3 799.3 4 661.7 5 920.8 6 628.4 7 299.4 8 024.2 8 474.4 9 202.1 9 542.5 61.2%

Austria  153.6  177.3  208.3  224.1  260.2  290.4  336.5  367.3  391.9  413.6  432.8 66.3%
Belgium  201.4  231.3  270.4  283.4  330.0  357.1  411.8  450.5  483.5  509.3  525.7 59.3%
Czech Republic  100.2  114.3  127.2  133.6  144.6  139.0  151.8  183.9  207.5  225.5  241.1 66.8%
Denmark  155.1  163.4  186.4  213.3  229.1  257.1  298.2  318.6  322.0  343.3  359.5 56.9%
Estonia .. .. .. ..  15.0  10.5  14.1  19.9  19.5  23.4  25.4 69.7%
Finland  86.6  104.9  122.6  141.1  167.1  163.4  209.4  237.9  247.8  248.3  262.0 56.8%
France 1 093.6 1 255.5 1 482.6 1 604.2 1 894.1 2 019.5 2 333.5 2 536.8 2 642.6 2 781.3 2 875.3 51.8%
Germany 1 582.1 1 729.3 2 040.5 2 183.6 2 568.6 2 841.0 3 123.9 3 213.8 3 417.1 3 718.5 3 883.9 51.2%
Greece  127.0  150.5  184.6  185.8  197.7  210.3  251.5  304.3  299.4  244.7  247.9 25.4%
Hungary  60.9  78.1  93.1  101.6  104.3  92.5  107.2  132.4  130.9  144.2  153.6 47.3%
Iceland  3.8  4.5  6.1  6.9  8.0  8.2  10.5  12.9  13.7  15.7  17.5 118.0%
Ireland  38.9  47.8  59.7  67.7  85.2  106.9  167.8  217.0  222.1  318.4  358.4 320.7%
Italy  967.4 1 110.0 1 379.8 1 500.0 1 749.2 1 866.2 2 060.2 2 158.7 2 125.1 2 062.4 2 120.6 21.2%
Latvia .. .. .. .. ..  12.8  16.4  24.4  23.8  28.3  30.2 ..
Lithuania .. .. .. .. ..  19.3  24.3  35.0  37.1  44.7  47.6 ..
Luxembourg  11.8  13.3  14.9  16.8  24.1  30.6  40.8  47.2  53.2  61.1  63.5 163.3%
Netherlands  328.6  371.9  428.2  452.8  533.8  597.9  739.5  790.5  846.6  878.7  923.7 73.0%
Norway  132.2  158.7  198.3  235.1  255.6  307.1  367.0  409.1  429.1  467.7  482.6 88.8%
Poland  171.1  218.8  228.2  230.2  226.7  252.4  326.2  379.8  479.3  556.4  601.0 165.2%
Portugal  81.2  94.3  121.0  126.4  166.6  181.3  221.4  231.1  238.3  228.1  238.9 43.4%
Slovak Republic  34.7  39.6  44.1  47.7  51.1  46.6  55.5  71.0  89.5  101.6  108.1 111.6%
Slovenia .. .. .. ..  30.9  30.0  36.9  44.1  48.0  49.0  52.9 71.6%
Spain  479.2  593.3  653.9  700.8  873.1  940.9 1 149.5 1 358.1 1 431.6 1 421.0 1 509.7 72.9%
Sweden  215.2  242.2  258.8  285.6  321.5  333.1  397.0  451.9  488.9  543.1  569.4 77.1%
Switzerland  318.9  319.1  346.9  373.8  432.1  434.9  487.1  524.1  583.8  634.0  654.6 51.5%
Turkey  155.2  194.9  219.0  277.7  364.0  426.3  520.9  658.1  771.9 1 087.8 1 206.0 231.4%
OECD Europe ¹ 1 027.8 1 097.2 1 225.1 1 377.3 1 634.6 1 771.1 2 089.9 2 403.4 2 452.9 2 719.6 2 818.7 72.4%
OECD Europe 7 526.5 8 510.2 9 899.8 10 769.6 12 667.1 13 746.4 15 948.9 17 581.8 18 497.1 19 869.5 20 810.7 64.3%

IEA/Accession/Association 17 096.1 19 631.3 23 618.0 27 108.1 32 461.5 36 807.9 43 722.9 50 201.8 56 268.1 64 407.5 68 124.2 109.9%
European Union - 28 .. .. .. .. 11 831.8 12 773.2 14 778.0 16 254.1 17 009.6 18 005.6 18 826.9 59.1%
G20 .. .. .. .. 33 634.2 37 390.4 44 282.5 51 068.7 57 344.6 65 592.2 69 294.2 106.0%
Africa  577.7  655.4  800.1  830.4  940.5  987.8 1 180.5 1 519.8 1 948.6 2 323.1 2 430.1 158.4%
Americas                             6 945.4 7 980.6 9 757.4 11 135.5 12 900.9 14 706.4 17 876.5 20 315.2 21 950.3 24 437.5 25 108.0 94.6%
Asia                                 .. .. .. .. 9 092.5 11 042.0 13 095.4 16 282.5 20 853.2 26 280.3 28 736.0 216.0%
Europe                               .. .. .. .. 14 220.3 14 550.2 16 752.4 18 710.9 19 825.0 21 042.6 21 933.0 54.2%
Oceania                               449.60  503.47  572.46  662.82  758.09  887.86 1 069.47 1 268.32 1 446.05 1 665.44 1 754.71 131.5%

INTERNATIONAL ENERGY AGENCY
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GDP using exchange rates

billion 2010 US dollars 

% change
90-17

Non-OECD Total 4 335.6 5 466.9 6 867.1 7 566.0 8 628.9 9 700.5 11 748.5 15 530.1 21 257.3 26 789.8 28 946.3 235.5%

Albania  3.3  4.1  5.4  6.0  6.2  5.4  6.9  9.2  11.9  13.0  14.0 126.4%
Armenia .. .. .. ..  6.4  3.4  4.3  7.7  9.3  11.5  12.4 94.5%
Azerbaijan .. .. .. ..  22.3  9.3  13.1  24.8  52.9  59.0  57.3 156.4%
Belarus .. .. .. ..  32.4  21.2  28.7  41.3  58.7  62.1  62.0 91.4%
Bosnia and Herzegovina .. .. .. ..  3.4  3.3  11.3  14.9  17.2  18.4  19.5 475.2%
Bulgaria  15.5  21.2  28.6  33.7  36.3  31.8  32.3  42.6  50.6  54.6  59.0 62.4%
Croatia .. .. .. ..  48.1  39.5  46.8  58.2  59.8  59.3  63.2 31.4%
Cyprus ¹  3.1  3.7  6.5  8.5  11.8  15.1  18.5  22.6  25.6  23.6  25.8 118.0%
Georgia .. .. .. ..  16.9  4.8  6.3  9.0  11.6  14.8  15.9 -5.7%
Gibraltar  0.5  0.5  0.5  0.6  0.7  0.8  0.9  1.0  1.1  1.2  1.4 90.2%
Kazakhstan .. .. .. ..  96.3  59.1  66.9  109.5  148.0  186.3  196.0 103.6%
Kosovo .. .. .. .. .. ..  3.3  4.7  5.8  6.9  7.4 ..
Kyrgyzstan .. .. .. ..  4.8  2.4  3.2  3.9  4.8  6.1  6.6 37.9%
Malta  1.2  1.7  2.9  3.2  4.3  5.6  7.1  7.9  8.7  11.3  12.6 196.6%
Republic of Moldova .. .. .. ..  10.0  4.0  3.5  5.0  5.8  7.0  7.7 -22.9%
Montenegro .. .. .. .. .. .. ..  3.4  4.1  4.5  4.9 ..
Republic of North Macedonia .. .. .. ..  7.7  6.1  7.0  7.7  9.4  10.6  10.9 42.3%
Romania  53.3  80.7  116.3  135.7  124.0  111.3  109.9  145.4  166.2  192.5  216.3 74.5%
Russian Federation .. .. .. .. 1 413.9  878.3  951.6 1 281.3 1 524.9 1 658.2 1 680.0 18.8%
Serbia .. .. .. ..  24.6  24.0  25.6  34.6  39.5  40.2  42.1 71.4%
Tajikistan .. .. .. ..  6.8  2.6  2.6  4.1  5.6  7.9  9.1 34.2%
Turkmenistan .. .. .. ..  13.7  8.6  10.8  13.8  22.6  37.3  42.1 208.0%
Ukraine .. .. .. ..  205.8  98.8  89.4  129.9  136.0  121.2  127.3 -38.1%
Uzbekistan .. .. .. ..  20.5  16.6  20.0  26.1  39.3  57.9  65.8 221.5%
Former Soviet Union 1 127.0 1 409.3 1 721.5 1 915.6 .. .. .. .. .. .. .. ..
Former Yugoslavia  78.3  96.1  129.4  131.7 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia 1 282.2 1 617.3 2 011.1 2 235.0 2 116.6 1 352.0 1 470.1 2 008.6 2 419.6 2 665.3 2 759.4 30.4%

Algeria  34.7  51.9  70.0  88.6  92.0  93.2  110.4  142.3  161.2  189.8  199.2 116.5%
Angola  26.2  26.4  26.5  29.0  31.8  26.8  36.0  56.0  83.8  104.5  101.7 219.5%
Benin  1.7  1.8  2.2  2.8  3.0  3.7  4.8  5.8  7.0  8.8  9.6 217.5%
Botswana .. .. ..  3.0  5.3  6.6  8.6  10.2  12.8  16.1  17.2 224.1%
Cameroon  6.3  8.4  11.4  17.8  15.8  14.3  17.8  22.0  26.1  33.6  36.4 130.0%
Congo  2.4  3.3  4.1  6.7  6.6  6.8  7.6  9.3  12.0  14.6  13.8 107.9%
Côte d'Ivoire  10.8  13.5  16.5  16.8  17.8  19.1  22.3  22.3  24.9  34.0  39.5 122.3%
Dem. Rep. of the Congo  22.6  24.0  22.3  24.4  24.3  16.7  13.7  16.5  21.6  31.3  33.3 36.9%
Egypt  26.2  30.9  47.7  68.7  87.4  103.4  136.4  162.2  218.9  249.9  271.7 210.9%
Eritrea .. .. .. .. ..  1.7  1.9  2.2  2.1  2.7  2.9 ..
Ethiopia  7.9  8.0  8.2  7.8  10.0  10.5  13.1  17.9  29.9  48.7  57.7 479.2%
Gabon  4.7  9.5  8.9  10.0  10.6  12.3  12.5  13.4  14.4  18.5  19.0 79.6%
Ghana  9.9  9.3  9.7  9.5  12.0  14.9  18.4  23.5  32.2  45.2  50.6 320.2%
Kenya  8.3  10.8  14.6  16.5  21.8  23.6  26.2  31.3  40.0  52.3  58.1 167.0%
Libya  57.1  46.1  72.7  51.9  46.9  45.4  48.0  61.7  74.8  37.9  46.6 -0.6%
Mauritius  1.3  1.7  2.2  2.7  3.9  5.0  6.6  7.7  10.0  12.0  12.9 228.6%
Morocco  17.3  20.9  27.2  33.3  43.2  47.1  57.5  73.0  93.2  113.4  119.3 176.4%
Mozambique  2.6  2.2  2.3  1.8  2.3  2.7  4.6  7.1  10.2  14.3  15.4 572.2%
Namibia .. .. .. .. ..  6.1  7.2  9.2  11.3  14.8  14.8 ..
Niger .. .. .. .. .. ..  3.7  4.4  5.7  7.7  8.5 ..
Nigeria  108.7  124.8  151.3  114.2  144.2  145.6  169.2  258.0  363.4  464.3  460.5 219.2%
Senegal  5.3  5.9  6.2  7.2  8.1  8.9  10.9  13.7  16.2  20.2  23.0 184.9%
South Africa  143.7  164.8  192.0  205.3  223.0  232.7  267.0  322.2  375.3  418.9  426.8 91.4%
South Sudan .. .. .. .. .. .. .. .. ..  5.0  0.1 ..
Sudan  11.2  13.8  15.5  16.0  19.8  25.4  34.1  46.4  65.6  72.7  79.4 300.7%
United Rep. of Tanzania  6.1  7.2  8.3  9.3  12.2  13.4  16.5  23.4  31.4  43.7  50.1 309.5%
Togo  1.3  1.5  1.9  1.9  2.1  2.1  2.6  2.8  3.4  4.6  5.1 140.6%
Tunisia  7.0  9.5  12.9  15.9  18.3  22.2  29.1  35.3  44.1  48.1  49.6 170.7%
Zambia  6.6  7.4  7.6  7.7  8.4  8.3  9.9  13.4  20.3  26.1  28.0 233.3%
Zimbabwe  7.5  8.7  9.4  11.6  14.5  15.4  17.2  11.7  12.0  17.0  18.0 24.3%
Other Africa  40.4  42.9  48.4  49.9  55.0  54.2  66.8  94.9  124.9  152.2  161.3 193.0%
Africa  577.7  655.4  800.1  830.4  940.5  987.8 1 180.5 1 519.8 1 948.6 2 323.1 2 430.1 158.4%

1. Please refer to the chapter Geographical coverage. 
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II.36  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

GDP using exchange rates

billion 2010 US dollars 

% change
90-17

Bangladesh  25.0  23.3  28.6  35.3  42.4  52.9  67.0  85.9  115.3  156.6  180.0 324.3%
Brunei Darussalam  5.8  7.1  11.5  9.6  9.6  11.2  12.0  13.3  13.7  13.6  13.5 40.5%
Cambodia .. .. .. .. ..  3.6  5.2  8.1  11.2  15.9  18.2 ..
DPR of Korea  8.3  13.0  22.4  35.8  42.7  33.5  29.8  28.9  26.8  26.9  27.4 -35.8%
India  205.4  233.0  271.7  349.4  466.5  597.7  802.8 1 111.2 1 656.6 2 302.4 2 630.9 463.9%
Indonesia  94.9  124.0  181.5  228.8  309.8  437.2  453.4  571.2  755.1  988.1 1 090.5 252.0%
Malaysia  22.8  30.4  45.8  58.8  81.8  128.6  162.5  204.9  255.0  330.3  364.6 345.7%
Mongolia .. .. ..  3.2  3.8  3.4  3.8  5.3  7.2  11.7  12.4 223.4%
Myanmar  4.7  5.2  7.1  8.9  8.0  10.6  16.0  29.3  49.5  70.3  79.5 892.2%
Nepal  3.4  3.8  4.2  5.4  6.7  8.6  10.9  12.9  16.0  19.8  21.5 220.5%
Pakistan  27.6  32.2  43.4  60.3  79.9  100.1  117.6  150.0  177.4  215.9  240.9 201.5%
Philippines  47.5  59.6  80.0  75.0  94.5  105.2  125.3  156.9  199.6  266.1  303.4 220.9%
Singapore  15.1  21.3  32.1  44.7  67.6  102.2  134.5  170.7  236.4  292.2  310.0 358.7%
Sri Lanka  9.0  10.6  13.7  17.4  20.6  26.8  34.3  41.6  56.7  76.5  82.5 300.5%
Chinese Taipei  26.9  40.9  70.4  99.4  155.1  222.5  296.7  361.6  446.1  506.6  528.0 240.5%
Thailand  35.9  45.3  66.5  86.7  141.6  210.0  217.7  283.8  341.1  394.1  422.9 198.7%
Viet Nam  15.8  16.0  16.9  23.3  29.5  43.7  61.1  85.4  115.9  154.5  175.3 495.0%
Other non-OECD Asia  23.6  27.2  31.7  34.3  39.0  44.1  47.4  63.5  91.3  109.9  117.1 200.6%
Non OECD Asia (excl. 
China)  571.7  692.8  927.6 1 176.3 1 599.1 2 142.3 2 598.1 3 384.3 4 571.1 5 951.4 6 618.6 313.9%

People's Rep. of China  200.0  248.9  341.4  566.2  829.6 1 479.0 2 237.1 3 569.9 6 100.6 8 908.3 10 161.0 +
Hong Kong, China  24.6  31.5  54.3  71.7  104.1  134.8  153.4  188.6  228.6  264.4  280.3 169.3%
China  224.6  280.4  395.7  637.9  933.7 1 613.8 2 390.5 3 758.5 6 329.3 9 172.7 10 441.4 +

Argentina  178.7  197.0  220.6  208.6  203.7  267.0  303.2  333.6  423.6  455.8  460.3 125.9%
Bolivia  6.6  8.3  9.2  8.3  9.3  11.4  13.5  15.7  19.7  25.7  27.9 199.4%
Brazil  499.4  731.7 1 010.5 1 066.6 1 192.9 1 387.5 1 538.9 1 774.9 2 208.9 2 338.0 2 278.9 91.0%
Colombia  65.5  81.4  105.6  118.1  147.7  183.9  192.5  230.0  286.1  359.8  373.5 152.8%
Costa Rica  7.4  9.3  12.0  12.2  15.2  19.8  24.5  29.5  37.3  44.7  48.1 215.8%
Cuba  21.3  25.5  30.0  45.2  44.7  31.0  38.7  49.5  64.3  73.9  75.6 69.0%
Curaçao ¹  1.1  1.2  1.4  1.5  1.7  1.9  2.3  2.5  2.7  1.9  1.8 7.5%
Dominican Republic  8.5  11.8  15.3  16.8  19.3  25.2  34.4  40.8  54.0  69.1  77.0 299.5%
Ecuador  16.0  23.7  29.4  33.2  38.0  44.0  46.5  58.9  69.6  86.4  87.4 129.8%
El Salvador  9.8  11.8  11.8  10.2  11.3  14.3  15.8  17.0  18.4  21.0  22.1 94.7%
Guatemala  11.1  13.8  18.2  17.2  19.9  24.5  29.8  34.6  41.3  49.9  52.8 165.7%
Haiti  4.5  5.1  7.1  6.8  6.6  5.8  6.6  6.4  6.6  7.8  8.0 22.0%
Honduras  3.7  4.3  5.8  6.4  7.7  9.0  10.6  13.3  15.8  18.8  20.5 164.7%
Jamaica  8.8  9.4  8.0  8.1  10.3  12.6  12.3  13.5  13.2  13.6  14.0 34.8%
Nicaragua  5.4  6.7  5.4  5.6  4.7  5.1  6.6  7.7  8.8  11.4  12.5 166.7%
Panama  5.7  6.6  8.8  10.4  10.0  13.1  16.6  20.6  29.4  42.7  47.2 370.6%
Paraguay  4.5  6.0  10.0  11.3  15.0  18.6  19.0  20.9  27.2  33.1  36.3 142.2%
Peru  47.2  59.2  64.7  64.6  58.5  75.5  85.8  105.8  147.5  186.3  198.5 239.4%
Suriname .. .. .. .. .. ..  2.7  3.5  4.4  4.7  4.5 ..
Trinidad and Tobago  6.9  7.8  10.2  9.0  8.0  8.6  12.4  18.3  22.2  22.9  21.0 163.0%
Uruguay  15.9  17.2  21.4  17.7  21.4  25.9  29.9  30.2  40.3  47.6  49.6 132.1%
Venezuela  168.5  192.0  216.6  206.8  235.0  278.4  289.0  327.8  393.2  395.2  283.9 20.8%
Other non-OECD Americas  44.5  49.0  66.8  70.9  85.3  100.1  120.2  136.4  130.1  129.8  127.1 48.9%
Non-OECD Americas 1 141.0 1 478.7 1 888.9 1 955.2 2 166.4 2 563.3 2 851.7 3 291.1 4 064.6 4 440.1 4 328.7 99.8%

Bahrain  2.5  4.7  7.6  7.1  8.9  12.4  15.3  19.6  25.7  30.8  33.0 271.1%
Islamic Republic of Iran  228.9  295.4  185.2  226.0  233.2  274.3  316.2  400.3  487.1  476.7  560.9 140.5%
Iraq  15.3  21.7  45.7  40.8  71.3  46.9  101.6  104.2  138.5  188.5  208.6 192.7%
Jordan  3.5  3.4  7.1  9.2  8.7  12.2  14.3  19.5  26.4  30.2  31.4 261.6%
Kuwait  60.9  50.3  53.3  41.5  40.7  66.8  73.4  108.9  115.4  138.0  138.8 241.3%
Lebanon  12.7  12.5  10.6  14.8  8.4  18.7  22.0  26.6  38.4  41.8  43.2 412.6%
Oman  6.7  8.8  11.4  23.2  27.0  35.9  42.4  44.3  58.6  71.2  74.9 177.2%
Qatar  19.3  19.6  22.8  19.2  18.9  21.2  36.0  53.4  125.1  167.1  173.4 817.6%
Saudi Arabia  155.7  251.5  355.7  207.5  293.9  349.4  379.2  461.6  528.2  678.7  684.2 132.8%
Syrian Arab Republic  8.1  13.7  18.9  21.5  24.2  36.2  38.6  47.2  59.9  17.0  13.2 -45.4%
United Arab Emirates  22.1  56.8  118.5  110.5  125.8  151.4  198.2  257.4  289.8  373.1  387.3 207.9%
Yemen  2.8  4.0  7.0  9.9  11.7  15.8  20.3  25.0  30.9  24.1  19.6 66.8%
Middle East  538.5  742.4  843.8  731.1  872.6 1 041.3 1 257.7 1 568.0 1 924.1 2 237.2 2 368.3 171.4%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.37

GDP using purchasing power parities

billion 2010 US dollars 

% change
90-17

           
World 23 888 28 207 34 210 38 688 46 097 51 513 61 779 74 410 89 251 106 130 113 555 146.3%

Annex I Parties .. .. .. .. 30 151.0 31 469.5 36 757.1 41 613.0 44 098.5 48 182.3 50 200.9 66.5%
   Annex II Parties   13 725.5 15 470.3 18 383.1 20 937.8 24 881.8 27 456.6 32 233.3 35 731.2 37 204.1 40 261.4 41 824.1 68.1%
      North America      5 379.7 5 973.7 7 156.0 8 394.0 9 856.9 11 148.1 13 754.3 15 620.4 16 355.9 18 227.8 18 928.4 92.0%
      Europe      6 401.7 7 201.8 8 423.9 9 137.1 10 760.5 11 663.9 13 475.4 14 703.8 15 288.2 16 082.9 16 757.9 55.7%
      Asia Oceania 1 944.1 2 294.7 2 803.1 3 406.7 4 264.4 4 644.5 5 003.6 5 407.0 5 560.0 5 950.8 6 137.8 43.9%
   Annex I EIT   .. .. .. .. 4 656.6 3 293.3 3 643.8 4 772.4 5 595.0 6 104.2 6 363.1 36.6%
Non-Annex I Parties .. .. .. .. 15 946.5 20 043.4 25 021.4 32 796.7 45 152.7 57 947.5 63 354.5 297.3%
Annex B Kyoto Parties .. .. .. .. 13 419.9 13 997.1 16 161.7 18 110.3 19 258.8 20 533.4 21 507.7 60.3%

Non-OECD Total 8 652.9 10 828.4 13 475.6 15 058.8 17 943.9 20 219.8 24 699.0 32 927.3 45 386.2 57 851.2 63 145.1 251.9%
OECD Total 15 235.0 17 378.4 20 734.7 23 629.1 28 153.6 31 293.2 37 079.6 41 482.4 43 865.1 48 278.6 50 410.2 79.1%

Canada  464.3  548.4  659.8  752.2  855.7  931.3 1 134.1 1 287.9 1 363.8 1 517.3 1 579.8 84.6%
Chile  60.8  52.1  73.9  77.3  107.0  162.3  204.9  257.6  309.9  375.1  386.3 261.0%
Mexico  486.6  641.3  885.1  974.3 1 058.7 1 164.4 1 506.4 1 617.6 1 741.1 2 013.2 2 114.9 99.8%
United States 4 915.4 5 425.3 6 496.3 7 641.8 9 001.2 10 216.9 12 620.3 14 332.5 14 992.1 16 710.5 17 348.6 92.7%
OECD Americas 5 927.1 6 667.1 8 115.1 9 445.7 11 022.6 12 474.8 15 465.7 17 495.6 18 406.9 20 616.1 21 429.6 94.4%

Australia  283.6  315.0  364.7  422.0  490.3  574.4  695.2  822.0  943.2 1 085.6 1 142.6 133.0%
Israel ¹  41.6  54.1  62.5  72.9  90.4  125.2  160.7  177.6  219.8  262.6  282.5 212.4%
Japan 1 605.9 1 915.3 2 373.5 2 909.1 3 697.5 3 980.6 4 204.7 4 458.9 4 480.8 4 707.6 4 827.7 30.6%
Korea  88.9  129.1  193.9  303.2  498.9  747.4  976.2 1 230.1 1 504.7 1 744.3 1 850.4 270.9%
New Zealand  54.7  64.5  65.0  75.6  76.7  89.5  103.7  126.1  136.0  157.5  167.5 118.6%
OECD Asia Oceania 2 074.6 2 477.9 3 059.5 3 782.9 4 853.7 5 517.1 6 140.5 6 814.7 7 284.5 7 957.7 8 270.7 70.4%

Austria  137.7  158.9  186.8  200.9  233.3  260.3  301.7  329.2  351.3  370.7  387.9 66.3%
Belgium  181.8  208.8  244.1  255.8  297.8  322.3  371.6  406.6  436.4  459.6  474.4 59.3%
Czech Republic  139.9  159.6  177.7  186.6  201.9  194.2  212.1  256.9  289.8  315.0  336.7 66.8%
Denmark  114.9  121.1  138.1  158.1  169.7  190.5  220.9  236.1  238.5  254.3  266.3 56.9%
Estonia .. .. .. ..  22.0  15.5  20.8  29.3  28.7  34.5  37.4 69.7%
Finland  72.6  88.0  102.8  118.3  140.1  137.0  175.6  199.5  207.8  208.2  219.6 56.8%
France  966.1 1 109.1 1 309.7 1 417.2 1 673.2 1 784.1 2 061.4 2 241.0 2 334.5 2 457.0 2 540.1 51.8%
Germany 1 483.7 1 621.7 1 913.7 2 047.9 2 408.9 2 664.3 2 929.7 3 014.0 3 204.6 3 487.3 3 642.4 51.2%
Greece  132.8  157.4  193.0  194.3  206.7  219.9  263.0  318.2  313.0  255.9  259.3 25.4%
Hungary  100.3  128.5  153.1  167.1  171.5  152.2  176.3  217.8  215.3  237.2  252.7 47.3%
Iceland  3.5  4.2  5.6  6.3  7.4  7.5  9.7  11.9  12.6  14.5  16.1 118.0%
Ireland  34.6  42.5  53.1  60.2  75.7  95.0  149.1  192.9  197.4  283.0  318.6 320.7%
Italy  944.7 1 083.9 1 347.4 1 464.8 1 708.1 1 822.4 2 011.9 2 108.1 2 075.2 2 014.0 2 070.8 21.2%
Latvia .. .. .. ..  35.0  19.8  25.5  37.7  36.8  43.8  46.8 33.6%
Lithuania .. .. .. .. ..  32.4  40.7  58.7  62.2  74.9  79.8 ..
Luxembourg  9.7  10.8  12.1  13.7  19.7  24.9  33.3  38.5  43.4  49.8  51.8 163.3%
Netherlands  290.5  328.8  378.5  400.2  471.9  528.5  653.7  698.8  748.4  776.8  816.6 73.0%
Norway  87.3  104.8  131.0  155.2  168.8  202.8  242.3  270.2  283.4  308.9  318.7 88.8%
Poland  285.8  365.6  381.3  384.6  378.7  421.7  544.9  634.4  800.7  929.4 1 004.0 165.2%
Portugal  98.4  114.3  146.6  153.2  201.8  219.6  268.2  280.0  288.7  276.3  289.5 43.4%
Slovak Republic  52.2  59.6  66.4  71.7  76.8  70.1  83.4  106.7  134.6  152.8  162.6 111.6%
Slovenia .. .. .. ..  36.5  35.5  43.7  52.2  56.8  58.0  62.7 71.6%
Spain  497.7  616.2  679.1  727.8  906.8  977.3 1 193.9 1 410.5 1 486.9 1 475.8 1 568.0 72.9%
Sweden  171.8  193.4  206.6  228.1  256.8  266.0  317.1  360.9  390.4  433.7  454.7 77.1%
Switzerland  226.9  227.0  246.7  265.9  307.4  309.4  346.5  372.8  415.3  451.0  465.6 51.5%
Turkey  253.5  318.2  357.6  453.5  594.3  696.0  850.6 1 074.6 1 260.4 1 776.3 1 969.2 231.4%
OECD Europe ¹  947.2 1 011.1 1 128.9 1 269.2 1 506.3 1 632.1 1 925.9 2 214.7 2 260.4 2 506.1 2 597.5 72.4%
OECD Europe 7 233.3 8 233.4 9 560.0 10 400.6 12 277.3 13 301.3 15 473.4 17 172.2 18 173.7 19 704.8 20 709.9 68.7%

IEA/Accession/Association 17 528.6 20 295.0 24 590.3 28 486.1 34 438.4 40 116.6 48 434.3 57 457.9 68 136.4 81 420.8 87 460.2 154.0%
European Union - 28 .. .. .. .. 11 621.4 12 464.7 14 417.7 15 953.4 16 780.1 17 795.7 18 650.1 60.5%
G20 .. .. .. .. 37 613.0 42 178.1 50 607.7 60 325.5 71 506.9 85 173.0 91 217.9 142.5%
Africa 1 260.8 1 433.3 1 781.2 1 878.8 2 140.4 2 270.4 2 739.2 3 516.2 4 536.9 5 404.7 5 707.8 166.7%
Americas                             7 631.4 8 851.4 10 872.5 12 316.1 14 178.5 16 193.8 19 620.5 22 305.1 24 371.3 27 216.0 27 938.4 97.0%
Asia                                 .. .. .. .. 13 593.3 17 240.7 21 273.2 27 851.3 37 972.2 49 608.4 54 976.0 304.4%
Europe                               .. .. .. .. 15 541.9 15 062.7 17 259.0 19 665.6 21 105.6 22 428.6 23 377.7 50.4%
Oceania                               338.24  379.48  429.65  497.56  566.94  663.94  798.83  948.05 1 079.20 1 243.13 1 310.11 131.1%

INTERNATIONAL ENERGY AGENCY
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II.38  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

GDP using purchasing power parities

billion 2010 US dollars 

% change
90-17

Non-OECD Total 8 652.9 10 828.4 13 475.6 15 058.8 17 943.9 20 219.8 24 699.0 32 927.3 45 386.2 57 851.2 63 145.1 251.9%

Albania  7.7  9.7  12.8  14.2  14.5  12.8  16.3  21.7  28.0  30.6  32.9 126.4%
Armenia .. .. .. ..  13.0  6.9  8.8  15.6  18.9  23.4  25.2 94.5%
Azerbaijan .. .. .. ..  59.7  25.0  35.2  66.2  141.5  157.9  153.1 156.4%
Belarus .. .. .. ..  83.5  54.5  74.1  106.3  151.2  160.1  159.8 91.4%
Bosnia and Herzegovina .. .. .. ..  6.8  6.7  22.8  30.1  34.6  37.0  39.4 475.1%
Bulgaria  33.9  46.3  62.3  73.5  79.2  69.4  70.5  93.0  110.4  119.2  128.6 62.4%
Croatia .. .. .. ..  68.3  56.1  66.4  82.6  85.0  84.2  89.8 31.4%
Cyprus ¹  3.4  4.0  7.0  9.1  12.8  16.3  20.0  24.3  27.6  25.5  27.8 118.0%
Georgia .. .. .. ..  37.6  10.6  14.1  20.1  25.9  32.9  35.4 -5.7%
Gibraltar  0.4  0.4  0.4  0.5  0.6  0.6  0.8  0.9  0.9  1.0  1.2 100.7%
Kazakhstan .. .. .. ..  209.0  128.4  145.1  237.7  321.4  404.3  425.5 103.6%
Kosovo .. .. .. .. .. ..  7.7  11.2  13.8  16.2  17.5 ..
Kyrgyzstan .. .. .. ..  14.9  7.6  10.0  12.0  14.9  18.9  20.6 37.9%
Malta  1.5  2.2  3.8  4.2  5.6  7.3  9.4  10.4  11.5  14.9  16.7 196.5%
Republic of Moldova .. .. .. ..  23.4  9.4  8.3  11.7  13.6  16.5  18.1 -22.9%
Montenegro .. .. .. .. .. .. ..  7.0  8.4  9.2  10.0 ..
Republic of North Macedonia .. .. .. ..  19.1  15.0  17.4  19.2  23.3  26.3  27.2 42.3%
Romania  110.2  166.7  240.3  280.5  256.2  230.1  227.1  300.5  343.5  397.7  447.1 74.5%
Russian Federation .. .. .. .. 2 714.9 1 686.5 1 827.2 2 460.4 2 928.1 3 184.0 3 225.9 18.8%
Serbia .. .. .. ..  54.8  53.7  57.1  77.2  88.0  89.7  93.9 71.4%
Tajikistan .. .. .. ..  19.0  7.2  7.2  11.4  15.8  22.1  25.4 34.2%
Turkmenistan .. .. .. ..  30.0  19.0  23.6  30.3  49.6  81.7  92.5 208.0%
Ukraine .. .. .. ..  532.0  255.4  231.1  336.0  351.7  313.4  329.1 -38.1%
Uzbekistan .. .. .. ..  61.7  50.1  60.5  78.7  118.6  174.8  198.4 221.5%
Former Soviet Union 2 032.4 2 541.4 3 104.4 3 454.5 .. .. .. .. .. .. .. ..
Former Yugoslavia  126.1  154.8  208.3  212.1 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia 2 315.6 2 925.4 3 639.4 4 048.5 4 316.7 2 728.4 2 960.6 4 064.3 4 926.4 5 441.6 5 641.1 30.7%

Algeria  98.1  146.6  197.8  250.2  259.9  263.2  312.0  401.9  455.5  536.2  562.7 116.5%
Angola  45.5  45.9  46.1  50.3  55.3  46.6  62.5  97.3  145.6  181.5  176.6 219.5%
Benin  3.9  4.3  5.2  6.5  7.1  8.8  11.2  13.6  16.4  20.6  22.7 217.5%
Botswana .. .. ..  6.1  10.7  13.4  17.3  20.6  25.8  32.5  34.7 224.2%
Cameroon  13.8  18.3  25.0  39.1  34.7  31.4  39.0  48.3  57.3  73.6  79.7 130.0%
Congo  4.5  6.1  7.7  12.5  12.3  12.6  14.2  17.3  22.3  27.1  25.6 107.9%
Côte d'Ivoire  23.4  29.2  35.8  36.2  38.4  41.3  48.2  48.2  53.8  73.4  85.3 122.3%
Dem. Rep. of the Congo  43.8  46.5  43.1  47.2  47.0  32.3  26.4  31.9  41.7  60.7  64.4 36.9%
Egypt  97.3  114.9  177.2  255.1  324.4  383.7  506.1  602.1  812.4  927.7 1 008.5 210.9%
Eritrea .. .. .. .. ..  4.8  5.6  6.3  6.1  7.8  8.4 ..
Ethiopia  24.2  24.8  25.4  23.9  30.7  32.3  40.3  55.1  92.3  150.0  177.9 479.2%
Gabon  8.0  16.4  15.2  17.2  18.2  21.2  21.5  23.1  24.7  31.8  32.7 79.6%
Ghana  22.6  21.2  22.2  21.8  27.5  33.9  41.9  53.6  73.5  103.3  115.6 320.2%
Kenya  20.7  27.0  36.6  41.5  54.6  59.1  65.7  78.5  100.3  131.2  145.7 167.0%
Libya  136.6  110.4  174.1  124.3  112.4  108.7  115.0  147.8  179.1  90.7  111.7 -0.6%
Mauritius  2.5  3.4  4.3  5.4  7.7  9.7  12.9  15.0  19.5  23.4  25.2 228.6%
Morocco  38.6  46.5  60.6  74.2  96.2  104.8  128.1  162.6  207.6  252.6  265.8 176.4%
Mozambique  5.6  4.7  4.8  3.8  4.9  5.8  9.9  15.2  21.8  30.7  33.0 572.4%
Namibia .. .. .. .. ..  9.7  11.5  14.6  18.0  23.7  23.6 ..
Niger .. .. .. .. .. ..  8.4  10.2  13.1  17.7  19.5 ..
Nigeria  236.3  271.2  328.7  248.3  313.5  316.4  367.8  560.8  789.7 1 009.1 1 000.8 219.2%
Senegal  11.2  12.6  13.3  15.3  17.1  19.0  23.2  29.1  34.5  42.9  48.8 184.9%
South Africa  230.0  263.9  307.3  328.7  357.0  372.4  427.4  515.8  600.8  670.5  683.2 91.4%
South Sudan .. .. .. .. .. .. .. .. ..  4.0  3.8 ..
Sudan  25.0  30.8  34.6  35.8  44.3  56.8  76.1  103.7  146.6  162.5  177.4 300.7%
United Rep. of Tanzania  17.7  21.1  24.4  27.3  35.7  39.0  48.2  68.3  91.7  127.7  146.3 309.5%
Togo  2.9  3.4  4.3  4.2  4.8  4.8  6.0  6.3  7.8  10.5  11.6 140.5%
Tunisia  17.3  23.5  31.9  39.2  45.3  54.8  72.0  87.1  108.8  118.9  122.6 170.7%
Zambia  14.5  16.3  16.6  17.0  18.4  18.2  21.7  29.3  44.5  57.2  61.4 233.3%
Zimbabwe  15.0  17.4  18.7  23.1  28.8  30.6  34.3  23.4  24.0  34.0  35.8 24.3%
Other Africa  101.8  107.1  120.3  124.7  133.5  135.2  165.0  229.2  301.7  371.2  396.9 197.2%
Africa 1 260.8 1 433.3 1 781.2 1 878.8 2 140.4 2 270.4 2 739.2 3 516.2 4 536.9 5 404.7 5 707.8 166.7%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.39

GDP using purchasing power parities

billion 2010 US dollars 

% change
90-17

Bangladesh  78.9  73.7  90.4  111.4  134.0  167.2  211.7  271.2  364.1  494.8  568.6 324.3%
Brunei Darussalam  13.0  15.9  25.8  21.4  21.5  25.1  26.8  29.7  30.7  30.5  30.2 40.5%
Cambodia .. .. .. .. ..  11.5  16.5  25.6  35.4  50.0  57.3 ..
DPR of Korea  31.1  48.7  84.0  134.5  160.2  125.8  111.7  108.4  100.6  100.8  102.9 -35.8%
India  658.7  747.3  871.3 1 120.5 1 496.1 1 916.7 2 574.3 3 563.4 5 312.4 7 383.3 8 436.9 463.9%
Indonesia  251.8  329.2  481.8  607.2  822.2 1 160.3 1 203.3 1 515.9 2 004.0 2 622.4 2 894.0 252.0%
Malaysia  51.9  69.3  104.3  134.0  186.5  293.2  370.5  467.0  581.4  753.0  831.1 345.7%
Mongolia .. .. ..  9.1  11.0  9.6  10.9  15.0  20.5  33.3  35.5 223.5%
Myanmar  17.2  19.2  26.0  32.9  29.6  39.3  59.0  108.1  182.9  259.6  293.4 892.2%
Nepal  11.1  12.3  13.9  17.6  22.0  28.3  35.8  42.3  52.6  65.0  70.5 220.5%
Pakistan  111.4  129.7  175.2  243.2  322.3  404.1  474.3  605.2  715.8  871.3  971.9 201.5%
Philippines  122.2  153.4  205.9  193.1  243.4  270.9  322.8  404.0  514.0  685.1  781.2 220.9%
Singapore  23.0  32.3  48.7  67.8  102.5  155.1  204.1  259.0  358.7  443.3  470.3 358.7%
Sri Lanka  26.8  31.5  40.7  51.8  61.3  79.8  102.0  123.9  168.8  227.6  245.6 300.5%
Chinese Taipei  52.5  79.7  137.4  193.9  302.4  433.9  578.6  705.1  870.0  987.8 1 029.7 240.5%
Thailand  93.6  118.0  173.2  225.8  368.7  546.8  566.8  738.8  888.1 1 026.0 1 101.1 198.7%
Viet Nam  52.2  52.8  55.8  76.9  97.1  144.0  201.5  281.3  382.1  509.3  577.7 495.0%
Other non-OECD Asia  48.8  55.7  64.5  69.3  76.4  81.4  87.8  123.5  186.1  228.9  245.3 221.0%
Non OECD Asia (excl. 
China) 1 644.0 1 968.6 2 599.0 3 310.3 4 457.2 5 893.0 7 158.4 9 387.4 12 768.0 16 772.1 18 743.1 320.5%

People's Rep. of China  409.4  509.4  698.6 1 158.7 1 697.7 3 026.8 4 578.2 7 305.7 12 485.0 18 230.9 20 794.6 +
Hong Kong, China  35.7  45.6  78.6  103.9  150.8  195.2  222.1  273.2  331.1  382.9  406.0 169.3%
China  445.0  554.9  777.2 1 262.6 1 848.5 3 222.0 4 800.3 7 578.9 12 816.1 18 613.8 21 200.6 +

Argentina  318.9  351.5  393.6  372.2  363.5  476.4  541.0  595.2  755.8  813.2  821.2 125.9%
Bolivia  17.6  22.2  24.6  22.3  24.9  30.4  36.1  42.0  52.5  68.6  74.6 199.4%
Brazil  633.7  928.5 1 282.3 1 353.5 1 513.8 1 760.7 1 952.9 2 252.3 2 803.1 2 966.9 2 892.0 91.0%
Colombia  111.1  138.1  179.3  200.3  250.7  312.1  326.7  390.2  485.5  610.6  633.7 152.8%
Costa Rica  11.5  14.4  18.7  18.9  23.7  30.8  38.0  45.9  57.9  69.4  74.8 215.8%
Cuba  66.1  79.2  93.1  140.3  138.9  96.3  120.3  153.7  199.8  229.4  234.7 69.0%
Curaçao ¹  0.9  1.1  1.2  1.3  1.5  1.7  2.1  2.2  2.4  1.7  1.7 7.5%
Dominican Republic  17.0  23.6  30.5  33.5  38.5  50.4  68.8  81.6  108.0  138.2  154.0 299.6%
Ecuador  31.6  46.6  57.9  65.4  74.8  86.6  91.4  115.8  136.8  170.0  171.9 129.8%
El Salvador  20.2  24.4  24.3  21.1  23.4  29.5  32.5  35.1  38.1  43.4  45.6 94.7%
Guatemala  25.9  32.1  42.4  40.1  46.3  57.1  69.3  80.4  96.2  116.1  123.0 165.7%
Haiti  10.1  11.4  15.7  15.0  14.6  12.9  14.6  14.2  14.7  17.3  17.8 22.0%
Honduras  7.4  8.6  11.8  12.9  15.6  18.1  21.3  26.7  31.9  37.9  41.2 164.7%
Jamaica  14.7  15.7  13.3  13.6  17.3  21.0  20.7  22.6  22.1  22.8  23.3 34.8%
Nicaragua  13.9  17.2  13.9  14.4  12.2  13.3  17.0  19.8  22.6  29.5  32.4 166.7%
Panama  10.8  12.4  16.6  19.7  19.0  24.8  31.5  39.0  55.8  81.0  89.5 370.6%
Paraguay  9.9  13.1  22.0  24.7  32.8  40.8  41.6  45.8  59.6  72.5  79.5 142.2%
Peru  91.7  115.0  125.7  125.4  113.6  146.6  166.6  205.5  286.5  361.8  385.6 239.4%
Suriname .. .. .. .. .. ..  4.5  5.8  7.3  7.9  7.6 ..
Trinidad and Tobago  12.6  14.3  18.7  16.4  14.7  15.8  22.8  33.6  40.7  42.0  38.6 163.0%
Uruguay  22.3  24.1  30.1  24.8  30.0  36.4  41.9  42.3  56.5  66.7  69.6 132.1%
Venezuela  201.7  229.8  259.3  247.4  281.2  333.1  345.8  392.3  470.6  472.9  339.8 20.8%
Other non-OECD Americas  54.7  60.8  82.3  87.2  105.0  124.0  147.5  167.5  159.9  159.8  156.6 49.2%
Non-OECD Americas 1 704.3 2 184.3 2 757.4 2 870.5 3 155.9 3 718.9 4 154.8 4 809.5 5 964.4 6 599.9 6 508.8 106.2%

Bahrain  4.8  9.0  14.6  13.6  17.1  23.7  29.3  37.6  49.3  59.0  63.3 271.0%
Islamic Republic of Iran  616.0  795.1  498.5  608.2  627.6  738.3  851.1 1 077.5 1 310.9 1 283.0 1 509.5 140.5%
Iraq  42.4  60.0  126.4  112.8  197.2  129.9  281.1  288.3  383.3  521.5  577.2 192.7%
Jordan  8.8  8.7  18.0  23.2  21.9  30.9  36.2  49.3  66.7  76.2  79.3 261.6%
Kuwait  116.5  96.4  102.0  79.3  77.8  127.9  140.5  208.5  220.9  264.1  265.6 241.3%
Lebanon  23.1  22.7  19.2  27.0  15.3  34.0  40.0  48.4  69.9  76.1  78.6 412.7%
Oman  15.5  20.3  26.3  53.4  62.2  82.8  97.7  102.0  135.1  164.1  172.4 177.2%
Qatar  33.7  34.2  39.7  33.5  33.0  37.0  62.9  93.0  218.2  291.5  302.4 817.5%
Saudi Arabia  359.7  581.2  821.9  479.5  679.2  807.4  876.3 1 066.6 1 220.5 1 568.3 1 580.9 132.8%
Syrian Arab Republic  17.8  30.2  41.8  47.4  53.4  80.0  85.3  104.1  132.3  37.5  29.2 -45.4%
United Arab Emirates  35.3  90.9  189.6  176.9  201.3  242.3  317.3  411.9  463.8  597.1  619.8 207.9%
Yemen  9.4  13.3  23.3  33.3  39.3  53.0  68.2  83.8  103.6  80.7  65.6 66.8%
Middle East 1 283.2 1 761.9 1 921.5 1 688.1 2 025.3 2 387.0 2 885.7 3 571.1 4 374.5 5 019.1 5 343.7 163.9%
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II.40  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Population

millions 

% change
90-17

           
World 3 761.4 4 065.3 4 438.7 4 846.2 5 285.8 5 711.7 6 117.0 6 514.3 6 925.4 7 347.4 7 518.8 42.2%

Annex I Parties .. .. .. .. 1 176.9 1 208.2 1 232.3 1 256.7 1 286.4 1 313.1 1 324.3 12.5%
   Annex II Parties    705.6  729.7  755.3  776.1  799.8  827.7  852.7  880.6  908.7  931.1  940.6 17.6%
      North America       229.7  239.1  252.2  264.3  277.9  295.9  313.1  328.2  343.8  357.0  362.5 30.5%
      Europe       354.9  361.7  368.0  371.6  377.6  384.5  389.7  400.0  410.4  418.5  422.0 11.7%
      Asia Oceania  121.0  128.8  135.0  140.1  144.3  147.4  150.0  152.4  154.4  155.6  156.1 8.2%
   Annex I EIT   .. .. .. ..  321.1  319.7  314.2  306.5  303.3  302.5  302.0 -5.9%
Non-Annex I Parties .. .. .. .. 4 108.9 4 503.5 4 884.8 5 257.7 5 639.0 6 034.3 6 194.5 50.8%
Annex B Kyoto Parties .. .. .. ..  585.0  590.8  592.5  599.7  610.5  619.6  623.4 6.6%

Non-OECD Total 2 863.0 3 126.3 3 453.8 3 820.6 4 209.2 4 590.8 4 957.0 5 314.1 5 682.2 6 067.2 6 223.4 47.9%
OECD Total  898.4  939.0  984.9 1 025.6 1 076.7 1 120.8 1 160.0 1 200.3 1 243.2 1 280.1 1 295.4 20.3%

Canada  22.0  23.1  24.5  25.8  27.7  29.3  30.7  32.2  34.0  35.7  36.5 32.0%
Chile  9.7  10.4  11.2  12.1  13.2  14.4  15.4  16.3  17.1  18.0  18.5 40.5%
Mexico  53.4  60.8  70.4  78.8  87.1  94.5  100.9  107.0  114.1  120.8  123.4 41.7%
United States  207.7  216.0  227.7  238.5  250.2  266.6  282.4  296.0  309.8  321.3  326.0 30.3%
OECD Americas  292.8  310.3  333.8  355.2  378.1  404.8  429.4  451.5  475.0  495.9  504.4 33.4%

Australia  13.2  14.0  14.8  15.8  17.3  18.2  19.3  20.5  22.0  23.8  24.6 42.3%
Israel ¹  3.0  3.5  3.9  4.2  4.7  5.5  6.3  7.0  7.6  8.4  8.7 86.8%
Japan  105.0  111.8  117.1  121.0  123.6  125.4  126.8  127.8  128.0  127.1  126.7 2.5%
Korea  32.9  35.3  38.1  40.8  42.9  45.1  47.0  48.2  49.6  51.0  51.4 20.0%
New Zealand  2.9  3.1  3.1  3.3  3.4  3.7  3.9  4.1  4.4  4.6  4.8 43.3%
OECD Asia Oceania  157.0  167.6  177.0  185.1  191.8  198.0  203.3  207.5  211.6  215.0  216.3 12.8%

Austria  7.5  7.6  7.5  7.6  7.7  7.9  8.0  8.2  8.4  8.6  8.8 14.5%
Belgium  9.7  9.8  9.9  9.9  10.0  10.1  10.3  10.5  10.9  11.2  11.3 13.9%
Czech Republic  9.8  10.1  10.3  10.3  10.4  10.3  10.3  10.2  10.5  10.5  10.6 2.2%
Denmark  5.0  5.1  5.1  5.1  5.1  5.2  5.3  5.4  5.5  5.7  5.8 12.2%
Estonia .. .. .. ..  1.6  1.4  1.4  1.4  1.3  1.3  1.3 -17.1%
Finland  4.6  4.7  4.8  4.9  5.0  5.1  5.2  5.2  5.4  5.5  5.5 10.5%
France  52.4  53.9  55.2  56.7  58.3  59.5  60.9  63.2  65.0  66.6  67.1 15.1%
Germany  78.3  78.7  78.3  77.7  79.4  81.3  81.5  81.3  80.3  81.7  82.7 4.1%
Greece  8.9  9.1  9.7  10.0  10.3  10.6  10.8  11.0  11.1  10.8  10.8 4.8%
Hungary  10.4  10.5  10.7  10.6  10.4  10.3  10.2  10.1  10.0  9.8  9.8 -5.6%
Iceland  0.2  0.2  0.2  0.2  0.3  0.3  0.3  0.3  0.3  0.3  0.3 34.5%
Ireland  3.0  3.2  3.4  3.5  3.5  3.6  3.8  4.2  4.6  4.7  4.8 37.0%
Italy  54.1  55.4  56.4  56.6  56.7  56.8  56.9  58.2  59.8  60.7  60.5 6.7%
Latvia .. .. .. ..  2.7  2.5  2.4  2.2  2.1  2.0  1.9 -27.1%
Lithuania .. .. .. ..  3.7  3.6  3.5  3.3  3.1  2.9  2.8 -23.7%
Luxembourg  0.3  0.4  0.4  0.4  0.4  0.4  0.4  0.5  0.5  0.6  0.6 56.3%
Netherlands  13.2  13.7  14.1  14.5  14.9  15.5  15.9  16.3  16.6  16.9  17.1 14.6%
Norway  3.9  4.0  4.1  4.2  4.2  4.4  4.5  4.6  4.9  5.2  5.3 24.4%
Poland  32.8  34.0  35.6  37.2  38.0  38.3  38.3  38.2  38.5  38.5  38.4 1.0%
Portugal  8.7  9.2  9.9  10.1  10.0  10.0  10.3  10.5  10.6  10.4  10.3 3.1%
Slovak Republic  4.6  4.7  5.0  5.2  5.3  5.4  5.4  5.4  5.4  5.4  5.4 2.6%
Slovenia .. .. .. ..  2.0  2.0  2.0  2.0  2.0  2.1  2.1 3.4%
Spain  34.6  36.0  38.0  38.9  39.3  39.7  40.6  43.7  46.6  46.4  46.5 18.3%
Sweden  8.1  8.2  8.3  8.4  8.6  8.8  8.9  9.0  9.4  9.8  10.1 17.5%
Switzerland  6.3  6.4  6.4  6.5  6.8  7.1  7.2  7.5  7.9  8.3  8.5 24.4%
Turkey  36.2  40.1  44.4  50.3  55.1  59.8  64.3  68.4  73.1  78.2  80.3 45.7%
OECD Europe ¹  55.9  56.2  56.3  56.6  57.2  58.0  58.9  60.4  62.8  65.1  66.0 15.4%
OECD Europe  448.6  461.1  474.1  485.2  506.8  518.1  527.3  541.2  556.6  569.3  574.7 13.4%

IEA/Accession/Association 2 598.1 2 800.0 3 027.0 3 265.6 3 521.6 3 763.7 3 989.7 4 195.9 4 392.3 4 573.2 4 645.4 31.9%
European Union - 28 .. .. .. ..  478.0  483.4  487.2  495.0  503.7  509.7  512.4 7.2%
G20 .. .. .. .. 3 658.5 3 897.2 4 117.9 4 318.7 4 512.5 4 693.8 4 766.0 30.3%
Africa  373.6  415.2  476.9  549.2  630.5  721.9  816.4  923.3 1 047.9 1 192.7 1 254.6 99.0%
Americas                              524.0  563.6  616.7  669.9  724.5  782.3  837.2  887.5  937.1  983.3 1 001.3 38.2%
Asia                                 .. .. .. .. 3 154.0 3 427.1 3 678.3 3 907.7 4 130.4 4 345.8 4 431.0 40.5%
Europe                               .. .. .. ..  722.6  727.5  726.6  729.2  736.1  743.0  746.0 3.2%
Oceania                               16.06  17.06  17.95  19.06  20.66  21.92  23.14  24.60  26.40  28.45  29.43 42.5%
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Non-OECD Total 2 863.0 3 126.3 3 453.8 3 820.6 4 209.2 4 590.8 4 957.0 5 314.1 5 682.2 6 067.2 6 223.4 47.9%

Albania  2.2  2.4  2.7  3.0  3.3  3.2  3.1  3.0  2.9  2.9  2.9 -12.6%
Armenia .. .. .. ..  3.5  3.2  3.1  3.0  2.9  2.9  2.9 -17.2%
Azerbaijan .. .. .. ..  7.2  7.7  8.0  8.4  9.1  9.6  9.9 37.8%
Belarus .. .. .. ..  10.2  10.2  10.0  9.7  9.5  9.5  9.5 -6.7%
Bosnia and Herzegovina .. .. .. ..  4.5  3.8  3.8  3.8  3.7  3.5  3.5 -21.4%
Bulgaria  8.5  8.7  8.9  9.0  8.7  8.4  8.2  7.7  7.4  7.2  7.1 -18.8%
Croatia .. .. .. ..  4.8  4.7  4.4  4.4  4.4  4.2  4.1 -13.7%
Cyprus ¹  0.6  0.5  0.5  0.5  0.6  0.6  0.7  0.7  0.8  0.8  0.9 49.2%
Georgia .. .. .. ..  4.8  4.7  4.4  4.2  3.9  3.7  3.7 -22.6%
Gibraltar  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 21.4%
Kazakhstan .. .. .. ..  16.3  15.8  14.9  15.1  16.3  17.5  18.0 10.3%
Kosovo .. .. .. .. .. ..  1.7  1.7  1.8  1.8  1.8 ..
Kyrgyzstan .. .. .. ..  4.4  4.6  4.9  5.2  5.4  6.0  6.2 41.2%
Malta  0.3  0.3  0.3  0.3  0.4  0.4  0.4  0.4  0.4  0.4  0.5 31.4%
Republic of Moldova .. .. .. ..  3.7  3.7  3.6  3.6  3.6  3.6  3.6 -4.0%
Montenegro .. .. .. .. .. .. ..  0.6  0.6  0.6  0.6 ..
Republic of North Macedonia .. .. .. ..  2.0  2.0  2.0  2.1  2.1  2.1  2.1 4.4%
Romania  20.5  21.3  22.2  22.8  23.2  22.7  22.4  21.3  20.2  19.8  19.6 -15.6%
Russian Federation .. .. .. ..  148.3  148.4  146.6  143.5  142.8  144.1  144.5 -2.6%
Serbia .. .. .. ..  10.1  10.3  8.1  7.4  7.3  7.1  7.0 -30.2%
Tajikistan .. .. .. ..  5.3  5.8  6.2  6.9  7.6  8.5  8.9 68.8%
Turkmenistan .. .. .. ..  3.7  4.2  4.5  4.8  5.1  5.6  5.8 56.3%
Ukraine .. .. .. ..  51.9  51.5  49.2  47.1  45.9  45.2  44.8 -13.6%
Uzbekistan .. .. .. ..  20.5  22.8  24.7  26.2  28.6  31.3  32.4 57.9%
Former Soviet Union  243.5  252.4  264.0  275.9 .. .. .. .. .. .. .. ..
Former Yugoslavia  20.0  20.8  21.8  22.7 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  295.6  306.5  320.4  334.2  337.2  338.6  335.0  330.7  332.4  338.0  340.3 0.9%

Algeria  15.0  16.7  19.3  22.6  25.9  28.9  31.2  33.3  36.1  39.9  41.3 59.5%
Angola  6.9  7.7  8.9  10.6  12.2  14.3  16.4  19.6  23.4  27.9  29.8 144.7%
Benin  3.0  3.3  3.7  4.3  5.0  5.9  6.9  8.0  9.2  10.6  11.2 124.5%
Botswana .. .. ..  1.2  1.4  1.6  1.7  1.9  2.0  2.2  2.3 66.3%
Cameroon  6.7  7.5  8.6  10.1  11.7  13.5  15.3  17.4  20.0  22.8  24.1 105.3%
Congo  1.4  1.6  1.8  2.1  2.4  2.8  3.2  3.7  4.4  5.0  5.3 115.6%
Côte d'Ivoire  5.5  6.6  8.3  10.2  12.3  14.5  16.7  18.3  20.4  23.1  24.3 98.0%
Dem. Rep. of the Congo  20.6  22.9  26.4  29.9  34.6  41.6  47.1  54.8  64.5  76.2  81.3 135.0%
Egypt  35.9  39.2  44.1  50.2  57.4  63.7  69.9  76.8  84.1  93.8  97.6 69.9%
Eritrea .. .. .. .. ..  3.1  3.4  4.0  4.4  4.8  5.1 ..
Ethiopia  29.2  32.6  35.3  40.8  48.1  57.3  66.5  76.7  87.7  99.9  105.0 118.3%
Gabon  0.6  0.7  0.7  0.8  1.0  1.1  1.2  1.4  1.6  1.9  2.0 112.7%
Ghana  8.8  9.8  10.8  12.7  14.6  16.8  18.9  21.5  24.5  27.6  28.8 97.1%
Kenya  11.7  13.5  16.3  19.7  23.4  27.3  31.5  36.0  41.4  47.2  49.7 112.4%
Libya  2.2  2.6  3.2  3.9  4.4  4.9  5.4  5.8  6.2  6.2  6.4 43.7%
Mauritius  0.8  0.9  1.0  1.0  1.1  1.1  1.2  1.2  1.3  1.3  1.3 19.5%
Morocco  16.3  17.8  20.0  22.5  24.9  27.1  28.9  30.5  32.4  34.8  35.7 43.7%
Mozambique  9.4  10.3  11.8  13.0  13.2  15.8  18.1  20.9  24.2  28.0  29.7 124.0%
Namibia .. .. .. .. ..  1.7  1.9  2.0  2.2  2.4  2.5 ..
Niger .. .. .. .. .. ..  11.4  13.6  16.4  19.9  21.5 ..
Nigeria  57.3  63.4  73.5  83.6  95.3  108.0  122.4  138.9  158.6  181.2  190.9 100.4%
Senegal  4.4  4.9  5.6  6.5  7.6  8.7  9.9  11.3  12.9  15.0  15.9 109.8%
South Africa  23.5  26.2  29.8  33.7  37.6  42.1  45.7  48.8  51.6  55.3  56.7 51.0%
South Sudan .. .. .. .. .. .. .. .. ..  11.9  12.6 ..
Sudan  14.4  16.3  19.2  22.7  25.9  29.6  34.0  39.0  44.5  38.6  40.5 56.4%
United Rep. of Tanzania  14.0  16.0  18.7  21.8  25.5  30.0  34.2  39.4  46.1  53.9  57.3 125.1%
Togo  2.2  2.4  2.7  3.3  3.8  4.3  5.0  5.7  6.5  7.4  7.8 105.9%
Tunisia  5.2  5.7  6.4  7.3  8.2  9.1  9.7  10.1  10.6  11.3  11.5 40.1%
Zambia  4.3  5.0  5.9  7.0  8.0  9.1  10.5  12.1  13.9  16.1  17.1 113.0%
Zimbabwe  5.4  6.1  7.2  8.7  10.2  11.3  12.2  12.9  14.1  15.8  16.5 62.3%
Other Africa  69.0  75.7  87.7  99.2  115.0  126.7  136.2  157.6  182.9  210.8  223.0 94.0%
Africa  373.6  415.2  476.9  549.2  630.5  721.9  816.4  923.3 1 047.9 1 192.7 1 254.6 99.0%

1. Please refer to the chapter Geographical coverage. 
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Bangladesh  66.4  71.3  81.5  93.2  106.2  118.7  131.6  143.4  152.1  161.2  164.7 55.1%
Brunei Darussalam  0.1  0.2  0.2  0.2  0.3  0.3  0.3  0.4  0.4  0.4  0.4 65.6%
Cambodia .. .. .. .. ..  10.7  12.2  13.3  14.3  15.5  16.0 ..
DPR of Korea  14.8  16.3  17.5  18.9  20.3  21.9  22.9  23.9  24.6  25.2  25.5 25.6%
India  566.2  621.3  696.8  781.7  870.1  960.5 1 053.1 1 144.1 1 231.0 1 309.1 1 339.2 53.9%
Indonesia  117.9  130.7  147.5  165.0  181.4  197.0  211.5  226.7  242.5  258.2  264.0 45.5%
Malaysia  11.1  12.2  13.8  15.6  18.0  20.5  23.2  25.7  28.1  30.7  31.6 75.3%
Mongolia .. .. ..  1.9  2.2  2.3  2.4  2.5  2.7  3.0  3.1 40.8%
Myanmar  27.0  29.7  33.4  37.2  40.6  43.2  46.1  48.5  50.2  52.4  53.4 31.4%
Nepal  12.2  13.3  14.9  16.7  18.7  21.4  23.7  25.6  27.0  28.7  29.3 56.3%
Pakistan  59.7  66.8  78.1  92.2  107.7  122.8  138.5  153.9  170.6  189.4  197.0 83.0%
Philippines  36.9  41.3  47.4  54.3  61.9  69.8  78.0  86.3  93.7  101.7  104.9 69.4%
Singapore  2.1  2.3  2.4  2.7  3.0  3.5  4.0  4.3  5.1  5.5  5.6 84.2%
Sri Lanka  12.7  13.8  15.0  16.2  17.3  18.2  18.8  19.5  20.2  21.0  21.4 23.7%
Chinese Taipei  15.0  16.2  17.7  19.1  20.3  21.2  21.8  22.6  23.1  23.5  23.6 16.3%
Thailand  38.0  42.3  47.4  52.0  56.6  59.5  63.0  65.4  67.2  68.7  69.0 22.0%
Viet Nam  44.5  48.7  54.4  61.0  68.2  75.2  80.3  84.3  88.5  93.6  95.5 40.1%
Other non-OECD Asia  27.8  30.3  31.2  30.3  33.5  30.9  35.4  42.0  47.5  54.1  56.6 68.8%
Non OECD Asia (excl. 
China) 1 052.6 1 156.7 1 299.0 1 458.5 1 626.6 1 797.7 1 966.8 2 132.4 2 288.7 2 441.8 2 500.9 53.8%

People's Rep. of China  841.1  916.4  981.2 1 051.0 1 135.2 1 204.9 1 262.6 1 303.7 1 337.7 1 371.2 1 386.4 22.1%
Hong Kong, China  4.0  4.5  5.1  5.5  5.7  6.2  6.7  6.8  7.0  7.3  7.4 29.6%
China  845.2  920.9  986.3 1 056.5 1 140.9 1 211.0 1 269.3 1 310.5 1 344.7 1 378.5 1 393.8 22.2%

Argentina  24.4  26.1  28.1  30.4  32.7  35.0  37.1  39.1  41.2  43.4  44.3 35.3%
Bolivia  4.6  5.0  5.6  6.2  6.9  7.6  8.3  9.1  9.9  10.7  11.1 61.2%
Brazil  97.7  107.6  121.2  135.7  149.4  162.3  175.3  186.9  196.8  206.0  209.3 40.1%
Colombia  22.6  24.8  27.7  31.0  34.3  37.4  40.4  43.3  45.9  48.2  49.1 43.2%
Costa Rica  1.9  2.1  2.4  2.7  3.1  3.5  3.9  4.2  4.5  4.8  4.9 58.5%
Cuba  8.9  9.4  9.8  10.1  10.6  10.9  11.2  11.3  11.3  11.5  11.5 8.5%
Curaçao ¹  0.2  0.2  0.2  0.2  0.2  0.2  0.2  0.2  0.2  0.2  0.2 -14.8%
Dominican Republic  4.6  5.2  5.8  6.5  7.2  7.9  8.6  9.2  9.9  10.5  10.8 49.9%
Ecuador  6.2  7.0  8.0  9.0  10.2  11.4  12.6  13.7  14.9  16.1  16.6 62.7%
El Salvador  3.8  4.1  4.6  4.9  5.3  5.6  5.9  6.0  6.2  6.3  6.4 21.4%
Guatemala  5.8  6.4  7.3  8.2  9.3  10.4  11.7  13.1  14.6  16.3  16.9 82.6%
Haiti  4.8  5.1  5.7  6.4  7.1  7.8  8.5  9.3  10.0  10.7  11.0 54.7%
Honduras  2.8  3.2  3.7  4.3  5.0  5.7  6.5  7.4  8.2  9.0  9.3 87.0%
Jamaica  1.9  2.0  2.2  2.3  2.4  2.5  2.7  2.7  2.8  2.9  2.9 19.2%
Nicaragua  2.5  2.8  3.3  3.7  4.1  4.6  5.0  5.4  5.7  6.1  6.2 50.0%
Panama  1.6  1.7  2.0  2.2  2.5  2.7  3.0  3.3  3.6  4.0  4.1 65.9%
Paraguay  2.5  2.8  3.2  3.7  4.2  4.8  5.3  5.8  6.2  6.6  6.8 61.6%
Peru  13.7  15.2  17.4  19.5  21.8  24.0  25.9  27.6  29.4  31.4  32.2 47.4%
Suriname .. .. .. .. .. ..  0.5  0.5  0.5  0.6  0.6 ..
Trinidad and Tobago  1.0  1.0  1.1  1.2  1.2  1.3  1.3  1.3  1.3  1.4  1.4 12.0%
Uruguay  2.8  2.8  2.9  3.0  3.1  3.2  3.3  3.3  3.4  3.4  3.5 11.2%
Venezuela  11.9  13.4  15.3  17.5  19.9  22.2  24.5  26.8  29.0  31.2  32.0 61.0%
Other non-OECD Americas  5.0  5.3  5.6  5.9  6.1  6.4  6.2  6.3  6.3  6.2  6.2 1.1%
Non-OECD Americas  231.1  253.3  282.9  314.7  346.4  377.5  407.8  436.0  462.1  487.3  496.9 43.4%

Bahrain  0.2  0.3  0.4  0.4  0.5  0.6  0.7  0.9  1.2  1.4  1.5 201.0%
Islamic Republic of Iran  29.3  32.7  38.7  47.3  56.2  60.6  66.1  70.4  74.6  79.4  81.2 44.4%
Iraq  10.3  11.7  13.7  15.6  17.5  20.2  23.6  27.0  30.8  36.1  38.3 119.1%
Jordan  1.8  2.1  2.4  2.9  3.6  4.6  5.1  5.7  7.2  9.2  9.7 172.5%
Kuwait  0.8  1.0  1.4  1.7  2.1  1.6  2.1  2.3  3.0  3.9  4.1 97.0%
Lebanon  2.4  2.6  2.6  2.7  2.7  3.0  3.2  4.0  4.3  5.9  6.1 125.0%
Oman  0.7  0.9  1.2  1.5  1.8  2.2  2.3  2.5  3.0  4.2  4.6 155.8%
Qatar  0.1  0.2  0.2  0.4  0.5  0.5  0.6  0.9  1.8  2.5  2.6 454.4%
Saudi Arabia  6.1  7.4  9.7  13.2  16.3  18.7  20.8  23.9  27.4  31.6  32.9 101.7%
Syrian Arab Republic  6.6  7.5  8.9  10.6  12.4  14.3  16.4  18.3  21.0  18.7  18.3 46.8%
United Arab Emirates  0.3  0.6  1.0  1.4  1.9  2.4  3.2  4.6  8.3  9.2  9.4 405.4%
Yemen  6.3  6.8  8.1  9.8  12.1  15.3  17.9  20.6  23.6  26.9  28.3 134.3%
Middle East  64.8  73.7  88.2  107.6  127.5  144.1  161.8  181.0  206.2  228.8  237.0 85.8%

1. Please refer to the chapter Geographical coverage. 

INTERNATIONAL ENERGY AGENCY
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.43

CO  emissions / TPES

tonnes CO  / terajoule

% change
90-17

                      
World ¹  60.3  59.9  58.7  56.4  55.9  55.4  55.4  56.3  56.8  56.8  56.1 0.4%

Annex I Parties .. .. .. ..  58.7  56.6  56.4  55.2  53.9  52.7  51.5 -12.2%
   Annex II Parties    65.8  63.9  61.5  58.9  57.5  55.6  55.9  55.0  53.7  52.3  51.2 -11.0%
      North America       64.0  62.1  60.0  59.6  58.7  57.3  59.0  57.5  56.7  53.1  51.9 -11.6%
      Europe       68.7  65.8  63.7  57.7  55.1  52.4  50.8  49.9  47.4  45.8  44.6 -19.0%
      Asia Oceania  66.5  66.8  61.7  59.1  58.8  56.8  55.7  57.3  56.9  64.3  63.8 8.5%
   Annex I EIT   .. .. .. ..  61.8  60.0  57.9  55.4  54.1  53.6  51.5 -16.6%
Non-Annex I Parties .. .. .. ..  46.3  49.1  49.2  53.3  55.4  56.2  55.6 20.1%
Annex B Kyoto Parties .. .. .. ..  59.8  56.4  54.2  53.3  51.5  50.3  49.4 -17.3%

Non-OECD Total  49.2  51.9  53.0  51.4  52.6  53.3  52.9  56.3  57.8  58.6  57.8 10.0%
OECD Total  66.2  64.4  62.1  59.9  58.0  56.3  56.4  55.3  54.3  52.9  52.1 -10.3%

Canada  57.5  54.3  52.5  48.7  47.4  45.9  48.6  47.2  48.6  47.3  45.3 -4.6%
Chile  57.7  53.5  53.9  48.9  50.2  48.3  46.1  45.8  53.1  54.5  53.6 6.9%
Mexico  52.1  54.3  51.4  53.0  49.6  52.8  57.0  54.5  58.9  57.2  59.1 19.2%
United States  64.5  62.9  60.8  60.8  59.9  58.6  60.2  58.7  57.7  53.8  52.8 -11.9%
OECD Americas  63.6  61.8  59.6  59.2  58.1  57.0  58.8  57.2  56.8  53.4  52.4 -9.8%

Australia  66.3  71.0  70.9  72.1  72.0  73.7  73.9  76.9  72.0  70.5  72.3 0.4%
Israel ²  57.3  55.8  57.6  76.7  68.4  69.1  71.8  76.1  70.4  67.3  66.2 -3.2%
Japan  67.0  66.5  60.4  57.0  56.8  54.2  52.3  53.4  53.7  63.9  62.6 10.3%
Korea  74.5  75.9  72.7  70.0  59.6  59.0  54.8  52.0  52.6  51.0  50.8 -14.8%
New Zealand  47.2  45.9  43.8  40.3  40.4  38.3  40.4  47.4  39.4  36.1  37.2 -7.9%
OECD Asia Oceania  66.8  67.2  62.6  60.5  59.1  57.4  55.8  56.4  56.1  60.3  59.7 1.1%

Austria  61.7  58.7  56.1  54.5  54.0  53.0  51.6  53.4  48.8  45.5  46.3 -14.3%
Belgium  71.1  65.2  64.1  54.7  53.1  49.8  46.9  44.3  41.5  42.2  39.1 -26.5%
Czech Republic  80.8  84.8  85.4  85.0  72.0  70.5  70.2  62.5  59.5  56.5  56.1 -22.2%
Denmark  71.5  72.0  78.7  75.5  70.1  71.9  65.1  61.3  57.9  46.8  43.9 -37.4%
Estonia .. .. .. ..  87.2  73.4  73.2  76.7  78.7  66.3  66.8 -23.3%
Finland  52.4  53.6  53.3  44.6  45.3  46.0  40.3  38.1  40.5  31.2  30.6 -32.5%
France  63.8  61.3  56.7  41.2  36.9  34.7  34.6  32.6  30.9  28.4  29.6 -19.8%
Germany  76.6  74.2  70.1  67.2  63.9  60.8  57.6  55.7  55.5  56.6  55.2 -13.7%
Greece  68.9  69.3  72.0  74.1  77.8  80.5  77.5  75.1  72.1  66.5  64.8 -16.7%
Hungary  75.6  73.2  69.6  64.0  54.5  52.0  50.9  46.6  42.5  40.5  41.0 -24.7%
Iceland  37.2  34.9  27.9  22.0  19.9  21.2  16.5  17.1  8.6  8.8  9.5 -52.4%
Ireland  76.9  76.0  75.1  73.2  72.6  73.2  70.8  72.6  65.5  63.5  62.6 -13.8%
Italy  65.6  64.9  64.9  63.2  63.5  60.2  58.5  58.5  53.9  51.6  50.0 -21.1%
Latvia .. .. .. ..  56.8  46.3  42.6  40.0  42.8  38.4  36.3 -36.2%
Lithuania .. .. .. ..  47.9  36.8  34.2  33.5  41.7  35.8  34.2 -28.5%
Luxembourg  96.9  80.7  83.5  80.6  75.7  62.4  57.5  62.6  60.1  56.3  54.6 -27.9%
Netherlands  59.9  53.4  54.0  54.5  53.1  53.4  51.6  50.1  49.3  52.3  50.1 -5.6%
Norway  41.2  38.5  35.4  31.6  31.1  31.9  29.1  30.7  30.3  30.2  27.7 -11.1%
Poland  79.7  78.6  78.5  80.9  79.9  80.0  77.9  76.8  73.1  71.1  70.3 -11.9%
Portugal  54.8  56.0  56.8  52.1  53.9  55.9  56.2  55.4  48.3  51.0  53.2 -1.3%
Slovak Republic  65.1  61.4  67.1  62.7  61.4  55.4  49.6  47.3  46.3  42.9  44.2 -28.0%
Slovenia .. .. .. ..  56.6  55.4  52.3  50.6  50.4  46.6  46.4 -18.1%
Spain  66.8  64.7  65.7  58.3  53.7  54.1  54.6  56.2  49.0  49.6  48.0 -10.6%
Sweden  54.4  48.4  43.1  29.5  26.4  27.0  26.1  22.7  21.6  19.8  18.3 -30.6%
Switzerland  56.7  51.1  46.8  45.2  40.1  41.2  40.3  40.7  39.8  36.9  37.5 -6.5%
Turkey  51.0  53.2  54.3  57.9  59.8  60.4  63.0  61.4  60.5  59.1  61.6 3.0%
United Kingdom  71.1  69.0  68.7  64.7  63.7  56.7  55.8  57.0  55.9  51.8  48.7 -23.5%
OECD Europe  69.7  67.3  65.6  60.7  57.5  54.8  53.1  51.9  49.9  48.4  47.8 -16.9%

IEA/Accession/Association  62.0  60.8  59.1  57.1  56.1  56.4  56.5  58.0  58.9  58.9  58.3 4.0%
European Union - 28 .. .. .. ..  58.4  55.3  53.4  52.2  50.0  48.3  47.3 -19.0%
G20 .. .. .. ..  56.8  56.7  56.8  58.0  58.7  58.8  58.2 2.5%
Africa  31.6  35.4  34.9  33.2  32.9  31.6  32.3  35.5  35.7  36.1  34.9 6.0%
Americas                              61.6  59.8  57.7  56.7  55.9  55.1  56.8  55.2  54.2  51.5  50.4 -9.9%
Asia                                 .. .. .. ..  54.2  56.9  56.5  60.6  62.5  63.7  63.4 16.8%
Europe                               .. .. .. ..  58.9  55.9  53.9  52.3  50.5  49.4  48.0 -18.5%
Oceania                               65.85  69.69  69.40  69.48  69.21  70.08  70.73  75.04  69.50  68.25  70.08 1.3%

INTERNATIONAL ENERGY AGENCY

1. The ratio for the world has been calculated to include international marine bunkers and international aviation bunkers. 
2. Please refer to the chapter Geographical coverage. 
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II.44  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions / TPES

tonnes CO  / terajoule

% change
90-17

Non-OECD Total  49.2  51.9  53.0  51.4  52.6  53.3  52.9  56.3  57.8  58.6  57.8 10.0%

Albania  53.7  52.1  53.0  60.9  50.7  33.2  41.1  42.2  44.2  41.7  44.1 -13.1%
Armenia .. .. .. ..  61.5  48.9  40.6  39.3  38.9  37.8  38.7 -37.1%
Azerbaijan .. .. .. ..  56.4  55.6  57.7  51.6  48.5  51.2  51.3 -8.9%
Belarus .. .. .. ..  52.4  54.8  50.4  48.9  51.7  49.8  50.6 -3.3%
Bosnia and Herzegovina .. .. .. ..  81.6  52.4  75.4  75.1  75.5  74.7  78.9 -3.3%
Bulgaria  80.1  75.3  71.5  64.1  61.0  54.6  54.1  55.8  59.3  56.1  54.6 -10.5%
Croatia .. .. .. ..  51.3  45.1  47.8  48.8  46.4  44.1  44.2 -13.8%
Cyprus ¹  71.0  70.1  71.1  71.8  68.1  71.1  70.5  75.9  71.0  70.0  68.6 0.7%
Georgia .. .. .. ..  64.4  52.2  38.6  34.2  38.2  43.2  43.3 -32.8%
Gibraltar  55.4  47.4  68.8  59.3  59.3  64.0  63.5  64.6  65.5  66.4  66.7 12.5%
Kazakhstan .. .. .. ..  77.1  78.0  75.0  73.7  76.4  75.2  71.9 -6.8%
Kosovo .. .. .. .. .. ..  78.9  81.5  83.2  81.7  76.0 ..
Kyrgyzstan .. .. .. ..  72.6  44.7  45.8  45.4  52.4  59.4  55.4 -23.8%
Malta  74.3  74.3  74.5  80.3  79.6  80.1  75.3  73.9  73.6  61.4  53.3 -33.0%
Republic of Moldova .. .. .. ..  73.7  60.2  54.1  52.9  50.9  48.8  46.7 -36.7%
Montenegro .. .. .. .. .. .. ..  46.9  54.7  55.8  51.8 ..
Republic of North Macedonia .. .. .. ..  82.8  79.4  76.3  73.0  69.2  64.4  65.3 -21.2%
Romania  65.0  64.8  64.9  64.3  64.8  60.3  56.8  57.3  50.9  52.2  50.7 -21.7%
Russian Federation .. .. .. ..  58.8  58.1  56.9  54.3  53.0  52.9  50.1 -14.7%
Serbia .. .. .. ..  75.7  78.3  75.7  75.0  69.8  72.0  70.6 -6.7%
Tajikistan .. .. .. ..  49.6  26.4  24.2  24.0  25.3  36.5  43.0 -13.3%
Turkmenistan .. .. .. ..  60.9  58.0  58.8  59.9  59.9  59.7  59.7 -1.9%
Ukraine .. .. .. ..  65.3  57.8  52.7  49.2  48.1  48.2  45.7 -29.9%
Uzbekistan .. .. .. ..  59.2  52.8  54.4  53.7  56.5  57.1  57.3 -3.2%
Former Soviet Union  60.4  63.0  63.2  58.9 .. .. .. .. .. .. .. ..
Former Yugoslavia  67.4  68.8  59.6  69.4 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  61.2  63.5  63.4  59.6  61.4  58.8  56.8  54.9  54.4  54.7  52.5 -14.5%

Algeria  59.3  58.6  59.1  56.6  55.1  54.5  54.4  57.1  56.9  57.4  56.1 1.9%
Angola  10.0  11.3  13.9  13.5  15.9  14.8  16.2  19.6  32.3  33.6  29.3 84.2%
Benin  6.6  8.9  7.0  7.3  3.7  2.9  17.2  25.6  29.5  28.5  31.7 759.5%
Botswana .. .. ..  41.6  55.0  52.6  53.7  54.8  36.4  62.4  66.3 20.5%
Cameroon  6.5  8.0  10.9  12.7  12.7  10.6  10.6  9.6  17.3  15.6  15.9 25.1%
Congo  26.9  26.2  26.7  23.7  19.4  15.9  16.7  18.5  26.1  26.5  22.9 18.2%
Côte d'Ivoire  23.4  24.5  22.7  19.7  14.9  15.1  22.3  14.4  17.9  23.5  23.4 57.3%
Dem. Rep. of the Congo  9.2  8.4  8.9  7.8  6.1  2.1  1.5  1.8  2.2  2.3  1.8 -70.8%
Egypt  61.4  62.4  64.5  60.0  57.7  55.4  59.6  56.3  57.7  60.1  53.9 -6.6%
Eritrea .. .. .. .. ..  18.6  20.7  18.1  15.5  16.9  17.3 ..
Ethiopia  2.9  2.4  2.5  2.2  2.9  2.6  3.1  3.7  4.2  6.1  7.4 153.1%
Gabon  10.6  13.9  22.4  29.5  18.4  23.4  23.8  13.8  12.5  14.9  16.0 -12.9%
Ghana  15.3  15.0  13.0  11.3  11.4  11.8  18.7  25.6  32.8  35.9  35.6 213.5%
Kenya  14.7  13.8  14.4  12.8  12.4  11.4  13.2  11.1  13.6  13.8  14.4 15.5%
Libya  56.6  56.5  59.6  50.1  55.3  56.3  55.5  57.7  57.5  67.3  74.3 34.5%
Mauritius  17.1  25.2  31.7  33.0  41.7  47.4  57.5  60.9  66.6  66.1  70.4 68.8%
Morocco  53.2  58.3  60.5  62.9  61.6  66.7  64.1  63.2  64.9  67.7  67.7 9.9%
Mozambique  10.2  8.5  8.3  5.6  4.4  4.4  4.4  4.3  8.0  13.9  17.2 292.0%
Namibia .. .. .. .. ..  45.5  43.0  43.6  46.4  47.7  47.7 ..
Niger .. .. .. .. .. ..  10.6  10.1  14.6  15.7  15.5 ..
Nigeria  4.1  6.7  12.4  13.3  10.1  10.7  12.0  12.8  10.4  13.6  13.1 29.5%
Senegal  23.4  27.7  31.2  32.5  30.2  31.7  35.1  39.6  32.9  41.4  46.0 52.3%
South Africa  82.6  89.3  73.2  60.2  64.9  59.9  61.5  76.5  75.9  78.6  76.2 17.4%
South Sudan .. .. .. .. .. .. .. .. ..  56.3  55.3 ..
Sudan  10.9  10.3  10.5  10.0  11.9  8.6  9.8  15.6  23.1  21.2  23.9 101.2%
United Rep. of Tanzania  4.4  4.4  4.4  4.0  4.1  5.4  4.6  7.9  8.6  12.6  11.8 188.9%
Togo  11.3  9.7  9.9  7.2  10.9  8.8  10.7  9.7  15.9  13.3  13.7 26.3%
Tunisia  53.7  53.3  57.9  55.4  58.9  57.8  57.7  55.9  54.1  56.3  55.2 -6.2%
Zambia  22.8  26.3  17.2  12.9  11.3  8.2  6.3  6.7  4.5  7.6  11.9 5.4%
Zimbabwe  31.8  28.9  29.3  31.4  41.7  36.6  31.7  25.5  23.3  25.0  20.5 -50.8%
Other Africa  9.3  9.8  11.5  8.6  8.3  8.6  10.2  10.7  11.9  11.0  10.7 28.6%
Africa  31.6  35.4  34.9  33.2  32.9  31.6  32.3  35.5  35.7  36.1  34.9 6.0%

1. Please refer to the chapter Geographical coverage. 

INTERNATIONAL ENERGY AGENCY
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.45

CO  emissions / TPES

tonnes CO  / terajoule

% change
90-17

Bangladesh  12.1  15.7  18.7  18.5  21.4  24.9  27.0  32.8  39.7  44.8  46.1 115.6%
Brunei Darussalam  53.6  45.4  46.7  39.5  45.1  47.8  44.3  51.9  50.6  52.5  44.4 -1.6%
Cambodia .. .. .. .. ..  12.4  13.7  18.4  20.7  27.2  31.8 ..
DPR of Korea  85.2  84.3  85.1  85.9  84.0  83.1  84.8  84.3  79.5  68.7  30.7 -63.5%
India  28.5  30.2  31.4  36.4  41.3  45.3  47.9  49.8  54.0  57.9  58.5 41.6%
Indonesia  17.2  22.0  29.0  30.6  32.5  37.3  39.2  42.4  41.4  48.8  48.6 49.5%
Malaysia  50.5  56.2  49.3  52.3  55.8  56.0  56.9  57.3  62.6  62.2  59.5 6.5%
Mongolia .. .. ..  90.0  90.0  90.7  89.3  87.6  85.6  87.9  89.8 -0.2%
Myanmar  13.6  11.2  12.9  12.5  8.8  13.6  17.3  17.0  13.6  24.2  31.8 263.5%
Nepal  1.2  1.9  2.7  2.6  3.7  6.3  9.1  8.0  9.6  11.6  17.9 385.0%
Pakistan  22.2  23.4  23.5  27.0  31.0  35.4  35.5  36.2  36.5  37.9  41.9 35.1%
Philippines  37.1  38.3  34.8  29.4  31.7  40.7  40.7  44.0  45.6  48.2  52.0 64.2%
Singapore  53.0  54.3  58.9  58.6  60.0  47.6  53.9  41.9  43.6  35.2  30.9 -48.5%
Sri Lanka  17.3  15.3  19.1  16.7  15.9  21.7  30.2  35.5  30.4  40.2  45.9 188.3%
Chinese Taipei  71.1  68.0  61.1  49.7  55.6  57.9  60.3  59.3  55.3  54.9  58.3 4.9%
Thailand  28.3  29.1  36.6  40.6  46.1  54.0  50.3  48.3  45.3  43.8  42.2 -8.3%
Viet Nam  29.4  29.1  24.7  26.1  23.2  30.0  36.8  45.8  51.2  59.5  58.4 151.4%
Other non-OECD Asia  44.6  46.8  51.4  37.8  35.5  32.3  32.9  39.1  43.1  51.7  59.6 67.8%
Non OECD Asia (excl. 
China)  32.0  33.9  36.5  38.5  41.4  44.5  46.3  47.9  49.6  52.9  53.2 28.3%

People's Rep. of China  47.6  50.9  54.5  56.2  57.1  66.3  65.5  72.5  73.8  72.7  72.2 26.4%
Hong Kong, China  73.4  71.7  75.4  81.0  92.3  82.4  70.9  78.6  73.4  69.9  75.0 -18.7%
China  47.8  51.0  54.6  56.4  57.5  66.5  65.6  72.5  73.8  72.7  72.2 25.7%

Argentina  58.6  56.6  54.4  50.7  51.5  51.8  54.1  53.3  52.8  53.1  51.3 -0.4%
Bolivia  51.1  52.0  41.1  40.9  47.1  43.7  34.5  41.4  51.9  52.1  58.7 24.5%
Brazil  29.9  34.0  35.2  28.9  31.4  33.8  37.3  34.5  33.3  36.6  35.2 12.1%
Colombia  46.0  43.8  47.0  47.2  45.1  47.1  50.1  47.3  46.1  47.9  46.9 3.8%
Costa Rica  37.6  41.7  41.0  36.8  37.1  45.0  37.4  33.7  34.8  33.6  36.1 -2.6%
Cuba  47.4  49.3  49.7  50.3  46.8  49.4  51.3  56.1  62.3  58.2  58.8 25.6%
Curaçao ¹  63.4  63.4  52.8  60.2  43.6  47.9  63.7  68.3  51.2  55.4  53.2 21.8%
Dominican Republic  35.6  40.4  44.0  44.0  44.1  51.1  57.2  59.0  60.1  62.1  58.8 33.5%
Ecuador  37.3  45.1  49.8  49.6  50.3  50.7  49.1  61.2  66.2  59.9  56.5 12.4%
El Salvador  17.8  20.4  15.1  14.9  20.4  32.5  38.7  39.3  32.5  37.0  33.2 63.1%
Guatemala  19.8  21.6  26.5  20.2  17.4  26.3  29.1  32.5  22.3  28.7  27.4 57.6%
Haiti  6.0  5.8  7.1  10.1  14.3  12.7  16.4  13.9  13.2  17.5  17.5 22.6%
Honduras  19.3  20.6  21.7  19.9  21.9  30.2  35.7  41.7  39.0  38.7  37.4 71.1%
Jamaica  65.8  66.3  68.6  64.7  66.0  66.8  66.9  68.7  66.5  63.2  61.3 -7.1%
Nicaragua  29.2  30.0  28.1  22.3  21.8  26.6  33.6  33.4  34.5  31.3  30.8 41.4%
Panama  35.9  43.7  49.2  40.8  41.4  49.3  48.9  58.3  59.6  56.5  49.5 19.6%
Paraguay  10.0  11.4  15.4  15.0  15.0  21.2  20.4  20.9  23.6  25.5  25.9 72.7%
Peru  40.3  42.1  43.3  40.8  47.0  50.7  51.6  50.1  50.8  49.9  48.3 2.7%
Suriname .. .. .. .. .. ..  56.9  64.3  57.7  76.8  130.6 ..
Trinidad and Tobago  48.6  47.1  39.7  31.2  31.5  32.6  23.4  25.5  26.4  26.8  25.7 -18.4%
Uruguay  50.4  52.1  48.2  36.0  38.2  40.8  39.3  41.6  34.8  30.4  27.4 -28.3%
Venezuela  61.5  58.2  61.1  56.1  56.6  54.2  54.3  60.3  56.6  56.0  54.5 -3.7%
Other non-OECD Americas  40.3  43.1  42.4  61.2  58.1  63.5  65.4  67.2  62.7  63.9  46.9 -19.3%
Non-OECD Americas  42.4  43.0  43.6  39.1  40.5  42.1  44.0  43.2  42.0  43.2  41.5 2.6%

Bahrain  49.1  58.6  61.6  52.2  48.8  50.1  47.5  47.7  48.3  50.6  50.8 4.0%
Islamic Republic of Iran  56.1  61.1  55.6  64.4  59.0  57.7  60.6  57.8  58.3  55.7  51.8 -12.3%
Iraq  61.4  60.9  64.4  61.6  62.5  67.7  64.9  66.1  67.2  66.8  54.3 -13.0%
Jordan  65.6  68.2  67.7  68.2  66.9  67.7  69.9  64.1  63.2  65.9  65.8 -1.6%
Kuwait  54.8  55.7  60.4  62.6  72.9  52.2  59.1  58.8  57.3  63.4  62.8 -13.9%
Lebanon  59.2  63.0  64.2  67.8  67.4  69.3  68.1  68.5  68.1  70.8  71.2 5.6%
Oman  72.1  72.2  46.7  63.8  57.5  57.5  64.4  60.7  54.2  60.5  59.2 2.9%
Qatar  57.8  57.7  50.3  45.2  45.5  49.3  46.5  47.6  47.9  42.3  44.3 -2.5%
Saudi Arabia  41.2  61.3  76.4  61.2  62.2  54.2  57.3  58.1  54.0  57.3  60.2 -3.3%
Syrian Arab Republic  54.6  64.6  65.9  59.6  62.1  61.5  57.3  61.4  63.1  56.6  61.8 -0.5%
United Arab Emirates  58.1  60.6  63.5  62.0  60.7  60.1  60.5  59.6  60.5  57.2  69.4 14.4%
Yemen  39.1  60.6  65.3  66.8  59.8  66.0  67.2  68.3  68.5  75.8  65.4 9.3%
Middle East  53.6  60.7  63.8  61.9  60.6  57.9  59.4  58.6  57.4  57.1  56.8 -6.3%

1. Please refer to the chapter Geographical coverage. 
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II.46  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions / TFC

tonnes CO  / terajoule

% change
90-17

                      
World ¹  78.5  78.7  78.8  77.6  78.2  78.1  79.0  81.1  82.7  82.3  80.7 3.2%

Annex I Parties .. .. .. ..  85.6  83.1  82.7  81.9  79.6  76.8  74.0 -13.5%
   Annex II Parties    86.3  86.0  84.5  82.7  83.8  81.7  81.3  80.8  78.5  75.4  72.8 -13.1%
      North America       82.2  83.1  81.7  82.6  85.7  84.8  85.8  84.8  82.5  76.8  73.9 -13.8%
      Europe       92.0  88.1  87.1  81.3  78.7  74.7  71.9  71.3  67.3  64.7  62.3 -20.8%
      Asia Oceania  90.2  93.8  90.3  87.7  89.4  86.6  86.3  89.1  91.7  96.0  95.1 6.3%
   Annex I EIT   .. .. .. ..  90.7  88.9  88.8  87.2  83.9  82.1  77.2 -14.8%
Non-Annex I Parties .. .. .. ..  60.5  65.5  67.6  74.3  79.7  81.0  80.0 32.2%
Annex B Kyoto Parties .. .. .. ..  87.3  82.8  79.4  78.3  75.8  73.5  71.4 -18.2%

Non-OECD Total  64.4  67.3  69.8  70.0  71.7  73.5  75.5  81.2  85.5  86.6  85.3 19.0%
OECD Total  87.1  86.9  85.8  84.3  84.7  82.5  82.3  81.6  79.7  76.8  74.5 -12.0%

Canada  69.7  68.3  65.0  62.5  61.9  60.5  64.4  65.9  66.3  68.8  66.8 7.8%
Chile  76.8  68.9  70.1  61.4  63.3  58.1  57.0  59.5  68.7  77.4  77.0 21.5%
Mexico  65.2  69.7  74.1  72.8  73.7  80.0  90.2  92.9  89.7  88.2  87.1 18.2%
United States  83.4  84.7  83.7  84.9  88.7  88.0  88.5  87.1  84.5  77.9  74.8 -15.7%
OECD Americas  81.7  82.6  81.4  81.9  84.9  84.3  85.8  84.9  82.7  77.6  74.8 -11.9%

Australia  94.9  104.3  105.5  106.6  109.5  109.4  114.9  120.9  119.6  109.9  112.2 2.5%
Israel ²  100.0  100.9  99.8  114.8  112.5  109.3  109.4  117.5  110.2  103.3  97.6 -13.2%
Japan  90.0  92.8  88.3  84.8  86.6  83.5  81.6  83.2  86.3  94.3  92.4 6.6%
Korea  92.9  98.5  95.9  97.3  85.3  81.5  81.2  77.8  83.4  80.3  78.3 -8.3%
New Zealand  63.4  60.4  57.0  56.8  53.2  50.1  53.5  64.1  55.7  52.7  52.6 -1.2%
OECD Asia Oceania  90.5  94.2  91.0  89.1  89.1  86.0  85.6  86.9  89.9  91.5  89.9 0.8%

Austria  79.7  74.0  69.6  66.3  68.1  67.0  63.0  66.2  60.2  55.2  55.9 -17.9%
Belgium  96.4  89.7  92.9  79.9  78.9  70.1  65.1  61.6  58.7  54.0  53.0 -32.9%
Czech Republic  112.4  114.9  115.8  112.2  108.8  107.2  110.9  100.7  100.1  93.5  89.5 -17.8%
Denmark  90.3  92.5  102.2  102.4  92.4  96.1  85.2  77.6  75.4  57.0  53.8 -41.8%
Estonia .. .. .. ..  147.5  140.3  133.6  131.2  149.6  127.5  130.2 -11.7%
Finland  58.6  60.7  67.7  60.7  57.6  59.5  53.4  51.9  56.0  41.4  39.7 -31.0%
France  80.5  78.2  77.0  61.4  58.3  54.3  53.7  53.0  50.8  47.2  47.4 -18.7%
Germany  107.1  102.7  100.7  96.6  93.2  87.7  83.8  81.4  79.2  79.2  75.6 -18.9%
Greece  88.6  99.8  100.8  108.9  115.1  119.0  113.8  109.3  102.5  94.1  91.0 -20.9%
Hungary  97.3  94.8  91.5  86.7  75.8  77.9  73.9  63.8  59.4  53.9  54.1 -28.7%
Iceland  39.7  36.8  32.5  27.4  33.4  32.4  29.2  27.8  18.4  17.2  17.5 -47.6%
Ireland  103.0  101.5  97.5  97.8  95.2  96.2  90.7  86.7  82.1  80.4  78.3 -17.8%
Italy  80.1  81.4  83.0  81.2  80.9  79.5  77.9  77.2  70.0  66.3  64.6 -20.2%
Latvia .. .. .. ..  69.9  55.1  49.5  44.6  47.4  43.1  40.3 -42.4%
Lithuania .. .. .. ..  73.9  63.0  55.5  55.6  54.5  42.8  40.1 -45.7%
Luxembourg  160.3  119.5  109.6  101.4  92.4  70.2  59.2  67.1  64.6  58.8  56.4 -39.0%
Netherlands  81.2  68.8  63.9  65.4  65.5  67.7  65.1  63.5  62.5  66.7  63.2 -3.5%
Norway  44.2  42.2  40.7  36.5  37.6  40.4  38.5  40.3  41.8  42.1  40.3 7.1%
Poland  122.8  121.4  127.4  130.5  134.0  123.4  119.7  114.4  105.0  101.5  97.3 -27.4%
Portugal  68.2  70.2  71.7  64.5  67.6  74.2  71.4  71.7  60.0  69.0  73.8 9.3%
Slovak Republic  94.8  88.6  102.3  99.9  83.1  89.7  77.1  76.0  72.2  70.1  69.6 -16.2%
Slovenia .. .. .. ..  87.5  80.7  72.2  71.5  70.7  63.9  64.3 -26.5%
Spain  86.7  92.6  92.5  87.1  79.8  79.2  77.8  78.1  67.9  74.0  72.5 -9.2%
Sweden  60.2  54.0  50.5  42.8  38.7  38.0  35.2  33.9  31.6  27.5  26.7 -31.0%
Switzerland  61.3  59.8  56.4  55.9  53.3  53.2  52.0  51.8  50.3  48.0  47.6 -10.7%
Turkey  61.6  64.4  64.9  73.8  76.1  76.5  83.1  78.9  81.5  81.4  86.1 13.1%
United Kingdom  110.4  103.3  103.8  97.5  95.0  85.3  82.5  85.4  82.5  74.6  67.3 -29.1%
OECD Europe  94.2  90.8  90.6  86.1  82.7  78.5  75.6  74.3  70.9  68.5  66.9 -19.1%

IEA/Accession/Association  79.7  79.7  79.5  78.3  79.8  80.8  81.8  84.8  87.3  86.8  85.5 7.2%
European Union - 28 .. .. .. ..  84.8  80.5  76.8  75.5  71.6  68.8  66.4 -21.7%
G20 .. .. .. ..  80.8  81.3  82.5  85.4  87.5  87.0  85.5 5.8%
Africa  37.7  42.7  43.9  45.2  44.1  43.1  43.5  47.9  49.1  49.1  47.7 8.0%
Americas                              79.1  79.5  78.3  78.0  80.5  79.9  81.3  80.1  77.5  73.6  70.8 -12.1%
Asia                                 .. .. .. ..  73.5  79.1  82.0  88.4  94.3  95.5  95.0 29.3%
Europe                               .. .. .. ..  85.4  81.2  79.0  77.9  74.5  72.4  69.2 -19.0%
Oceania                               93.49  100.92  101.57  102.02  103.17  102.18  107.34  115.45  113.03  105.37  107.29 4.0%

INTERNATIONAL ENERGY AGENCY

1. The ratio for the world has been calculated to include international marine bunkers and international aviation bunkers. 
2. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.47

CO  emissions / TFC

tonnes CO  / terajoule

% change
90-17

Non-OECD Total  64.4  67.3  69.8  70.0  71.7  73.5  75.5  81.2  85.5  86.6  85.3 19.0%

Albania  65.2  62.4  60.4  71.8  62.2  45.2  47.9  47.2  47.1  45.1  49.5 -20.3%
Armenia .. .. .. ..  73.2  70.1  73.9  57.5  53.0  56.9  55.3 -24.5%
Azerbaijan .. .. .. ..  76.5  81.1  99.9  86.0  81.3  84.4  82.8 8.3%
Belarus .. .. .. ..  69.1  74.1  69.1  69.0  72.4  68.9  68.4 -1.1%
Bosnia and Herzegovina .. .. .. ..  117.0  63.2  145.1  145.0  152.0  136.4  150.0 28.2%
Bulgaria  103.6  103.6  103.5  104.8  97.8  105.5  105.5  107.0  116.2  105.0  100.8 3.0%
Croatia .. .. .. ..  69.0  58.6  60.7  60.6  56.4  52.9  52.8 -23.5%
Cyprus ¹  95.2  102.1  100.7  102.1  105.9  100.1  104.5  106.0  101.2  98.5  97.1 -8.3%
Georgia .. .. .. ..  89.1  86.5  48.2  43.8  44.8  48.9  47.7 -46.5%
Gibraltar  63.8  59.6  88.0  79.3  74.7  75.4  74.9  75.4  77.4  79.2  79.8 6.9%
Kazakhstan .. .. .. ..  95.0  101.0  123.8  122.5  136.2  146.2  150.1 58.0%
Kosovo .. .. .. .. .. ..  158.9  161.6  174.7  148.5  124.9 ..
Kyrgyzstan .. .. .. ..  78.7  59.8  62.3  63.5  63.5  70.2  60.1 -23.6%
Malta  123.3  127.7  145.3  211.0  207.4  150.5  160.2  159.0  149.7  84.6  73.0 -64.8%
Republic of Moldova .. .. .. ..  109.2  91.1  97.6  77.9  69.9  67.2  59.5 -45.5%
Montenegro .. .. .. .. .. .. ..  62.7  81.7  81.7  69.4 ..
Republic of North Macedonia .. .. .. ..  136.0  134.0  129.7  119.7  109.3  89.9  91.6 -32.6%
Romania  84.0  83.1  73.2  85.9  93.4  104.7  86.6  85.4  76.5  73.7  71.2 -23.8%
Russian Federation .. .. .. ..  82.7  80.7  84.3  85.9  81.8  81.0  75.2 -9.0%
Serbia .. .. .. ..  123.0  171.9  143.4  123.5  114.9  125.0  119.2 -3.1%
Tajikistan .. .. .. ..  56.2  30.3  28.9  28.8  28.1  40.8  51.6 -8.1%
Turkmenistan .. .. .. ..  85.4  89.2  95.0  95.5  93.6  91.7  91.7 7.4%
Ukraine .. .. .. ..  109.5  101.9  97.4  84.7  86.1  88.1  82.0 -25.2%
Uzbekistan .. .. .. ..  78.5  68.8  74.7  73.7  75.6  84.3  85.0 8.3%
Former Soviet Union  92.4  91.8  91.3  88.8 .. .. .. .. .. .. .. ..
Former Yugoslavia  88.2  92.5  98.3  119.0 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  92.1  91.6  90.5  89.7  87.9  85.8  87.3  87.0  85.4  85.7  81.1 -7.7%

Algeria  96.6  98.7  112.6  111.1  96.1  99.0  95.4  89.8  86.3  83.1  81.2 -15.4%
Angola  13.3  15.2  18.6  17.6  20.7  19.1  20.9  24.3  39.7  48.1  44.3 114.3%
Benin  7.5  10.2  8.0  8.4  4.3  3.3  20.4  28.3  36.1  35.5  38.7 808.4%
Botswana .. .. ..  48.4  75.3  70.6  68.4  68.5  46.8  87.5  92.5 22.8%
Cameroon  6.8  8.4  11.5  13.4  13.3  11.2  11.2  10.3  20.7  19.9  19.8 49.3%
Congo  32.2  31.7  32.4  30.6  24.8  21.5  24.6  26.9  35.1  38.6  35.2 41.7%
Côte d'Ivoire  33.9  35.7  32.7  28.7  22.2  23.7  34.9  27.5  26.1  33.8  33.8 52.2%
Dem. Rep. of the Congo  9.7  8.9  9.3  8.3  6.7  2.3  1.5  1.9  2.4  3.0  2.1 -69.1%
Egypt  70.2  72.7  73.2  80.0  80.2  77.1  75.8  82.2  79.7  85.9  82.1 2.4%
Eritrea .. .. .. .. ..  25.2  27.6  29.0  23.4  27.2  28.0 ..
Ethiopia  3.1  2.5  2.6  2.4  3.1  2.8  3.3  3.9  4.5  6.4  7.8 153.1%
Gabon  18.3  23.7  30.6  32.9  21.5  25.3  25.8  14.8  13.3  16.4  17.2 -20.1%
Ghana  17.7  17.9  15.3  14.2  13.9  14.6  21.9  31.6  47.7  49.6  47.3 240.1%
Kenya  20.9  19.6  20.2  17.7  17.9  16.4  19.7  16.8  20.5  21.9  22.9 28.0%
Libya  114.3  107.0  105.3  102.3  112.4  100.6  93.5  98.6  86.7  126.8  112.1 -0.3%
Mauritius  18.1  27.1  35.4  38.4  52.5  61.8  89.6  98.7  117.8  117.1  119.5 127.6%
Morocco  58.1  70.1  73.6  81.5  83.2  88.4  82.6  83.5  83.8  87.6  86.3 3.8%
Mozambique  12.9  10.8  10.6  7.2  5.5  5.5  4.8  4.7  11.3  20.3  31.8 483.9%
Namibia .. .. .. .. ..  48.4  45.9  47.6  50.6  51.8  52.1 ..
Niger .. .. .. .. .. ..  11.3  10.8  15.7  17.1  16.9 ..
Nigeria  4.3  7.0  13.2  14.5  11.3  11.6  13.3  14.4  12.5  15.6  15.5 37.3%
Senegal  35.6  43.9  46.4  47.8  47.1  49.4  57.2  64.2  51.0  62.0  64.2 36.2%
South Africa  113.0  121.7  113.8  116.5  114.1  118.7  122.7  148.3  163.8  153.0  148.5 30.2%
South Sudan .. .. .. .. .. .. .. .. ..  81.1  78.4 ..
Sudan  20.2  18.8  18.8  18.0  20.8  16.0  17.5  25.2  30.6  32.5  34.8 67.2%
United Rep. of Tanzania  5.0  4.9  5.0  4.5  4.6  6.1  5.2  9.1  9.9  14.6  13.7 199.9%
Togo  17.3  14.8  14.8  11.0  16.2  14.2  17.7  15.8  24.4  20.4  20.9 28.8%
Tunisia  69.3  70.7  80.0  78.3  80.0  76.4  76.4  69.5  74.9  77.6  74.8 -6.5%
Zambia  27.7  29.4  21.4  16.3  14.2  10.3  7.9  8.4  5.7  9.5  15.1 6.0%
Zimbabwe  35.0  31.1  31.2  34.6  48.8  44.9  36.7  30.3  26.5  29.5  23.4 -52.1%
Other Africa  9.5  10.0  12.0  9.0  9.2  9.5  11.7  12.5  14.3  13.4  12.9 39.8%
Africa  37.7  42.7  43.9  45.2  44.1  43.1  43.5  47.9  49.1  49.1  47.7 8.0%

1. Please refer to the chapter Geographical coverage. 

INTERNATIONAL ENERGY AGENCY
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II.48  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions / TFC

tonnes CO  / terajoule

% change
90-17

Bangladesh  12.8  16.5  20.2  21.3  25.1  29.3  33.0  41.7  52.2  60.4  60.7 141.9%
Brunei Darussalam  97.6  328.2  297.1  250.3  221.8  202.0  183.8  183.2  124.9  110.1  120.6 -45.6%
Cambodia .. .. .. .. ..  13.8  15.9  22.0  24.2  32.3  38.8 ..
DPR of Korea  101.6  103.5  102.7  103.3  102.6  98.3  99.3  98.7  92.2  81.8  77.6 -24.4%
India  31.5  34.0  36.2  44.0  52.0  60.6  67.3  71.6  78.1  87.3  87.3 67.8%
Indonesia  18.8  24.0  32.5  35.0  40.1  49.0  50.7  57.3  60.4  65.3  68.2 70.2%
Malaysia  66.1  73.6  81.8  86.4  88.4  86.6  94.4  99.8  108.6  103.8  83.2 -5.8%
Mongolia .. .. ..  117.0  109.6  136.1  146.1  131.1  126.3  131.0  130.4 18.9%
Myanmar  15.1  12.5  14.5  14.5  9.9  15.2  19.3  19.4  14.7  27.1  36.7 269.0%
Nepal  1.2  1.9  2.7  2.6  3.7  6.3  9.2  8.1  9.7  11.7  18.0 385.6%
Pakistan  24.2  25.8  25.8  30.2  36.9  42.6  44.2  43.9  43.9  44.7  48.6 31.7%
Philippines  44.0  46.0  47.8  43.4  46.2  59.3  68.0  74.9  77.7  85.6  90.4 95.5%
Singapore  132.2  135.5  142.1  109.0  138.2  148.1  121.1  65.5  66.3  57.9  45.9 -66.8%
Sri Lanka  18.2  16.0  20.2  17.3  16.6  22.9  34.1  39.7  33.7  46.8  54.3 228.2%
Chinese Taipei  97.4  93.7  92.1  79.7  90.2  94.1  105.2  99.4  89.9  86.3  91.7 1.6%
Thailand  40.5  39.6  53.1  57.1  66.9  75.3  71.9  68.4  62.9  60.4  59.0 -11.9%
Viet Nam  31.2  31.0  27.3  29.2  25.9  32.8  42.1  53.8  62.5  74.3  71.3 175.7%
Other non-OECD Asia  46.5  50.3  56.9  43.2  41.5  37.3  38.4  47.5  50.1  66.1  82.6 98.9%
Non OECD Asia (excl. 
China)  36.3  39.1  43.7  47.8  53.5  60.1  64.8  67.7  70.8  76.0  76.0 42.0%

People's Rep. of China  55.3  60.0  66.8  69.0  75.9  88.3  94.8  105.3  113.7  110.8  110.8 46.1%
Hong Kong, China  104.1  109.0  120.1  144.5  152.4  126.9  102.7  132.3  122.4  117.1  112.1 -26.4%
China  55.6  60.3  67.2  69.5  76.5  88.7  94.9  105.4  113.8  110.9  110.8 44.9%

Argentina  84.9  81.5  77.6  72.1  79.0  67.8  70.5  70.3  73.2  73.3  71.8 -9.1%
Bolivia  61.0  61.9  51.2  49.0  57.0  60.4  58.5  63.0  66.5  65.8  70.4 23.4%
Brazil  33.5  38.9  41.8  36.8  39.6  42.2  45.6  43.2  42.1  47.6  44.8 13.4%
Colombia  54.7  54.4  57.8  59.4  57.8  57.7  61.3  59.0  64.1  64.0  61.1 5.8%
Costa Rica  44.2  47.9  45.1  39.2  42.4  54.5  47.4  43.5  46.2  44.4  45.5 7.4%
Cuba  56.0  60.8  65.3  65.1  58.5  70.1  67.4  86.6  100.3  90.1  80.0 36.8%
Curaçao ¹  163.1  155.9  189.9  122.4  101.5  81.4  154.4  153.6  105.2  162.8  129.5 27.6%
Dominican Republic  46.5  60.5  64.5  70.3  74.4  84.1  88.7  84.9  83.4  88.2  82.0 10.1%
Ecuador  39.4  52.5  62.5  56.4  57.0  67.8  64.5  70.9  76.1  74.3  66.7 17.0%
El Salvador  18.9  23.8  18.5  17.9  24.8  41.8  55.5  60.7  59.4  64.9  57.4 130.9%
Guatemala  22.5  23.4  30.6  22.5  19.0  29.2  34.3  40.0  28.9  35.6  32.9 73.5%
Haiti  7.2  6.9  8.7  12.4  18.1  15.9  19.3  17.7  17.2  23.4  23.4 29.8%
Honduras  20.4  21.4  22.7  20.5  22.3  33.4  39.3  51.6  47.5  45.5  43.7 96.0%
Jamaica  92.4  81.0  87.2  90.5  91.3  127.4  116.2  92.2  93.8  87.5  87.0 -4.7%
Nicaragua  33.0  34.2  32.1  28.4  29.9  37.2  44.3  48.3  49.9  48.7  47.3 58.0%
Panama  74.5  78.1  61.7  53.3  50.1  62.3  64.5  69.1  73.8  68.7  63.3 26.3%
Paraguay  10.6  12.1  16.3  15.7  15.7  22.3  21.5  22.7  26.2  28.0  28.8 82.8%
Peru  46.6  49.3  53.2  47.7  53.4  58.4  59.5  62.3  65.1  65.6  61.8 15.7%
Suriname .. .. .. .. .. ..  66.4  86.0  74.6  83.7  83.1 ..
Trinidad and Tobago  145.3  95.0  86.6  54.0  50.8  48.0  32.4  36.1  37.2  38.2  35.4 -30.4%
Uruguay  63.5  67.0  60.2  41.0  44.5  46.6  48.5  51.6  39.2  34.0  29.5 -33.6%
Venezuela  115.9  94.0  92.4  86.4  86.6  80.0  84.6  80.8  83.3  87.9  91.2 5.3%
Other non-OECD Americas  64.6  69.2  67.0  62.9  62.3  64.0  63.0  63.6  75.2  77.7  68.6 10.1%
Non-OECD Americas  54.4  54.6  56.4  51.3  53.2  54.2  56.5  55.5  55.6  57.9  54.8 3.1%

Bahrain  235.9  112.7  136.0  151.0  121.8  123.2  123.9  116.1  119.3  115.0  113.4 -6.9%
Islamic Republic of Iran  74.8  74.8  76.7  78.3  74.8  74.9  78.7  78.7  75.6  73.1  69.7 -6.8%
Iraq  95.9  86.6  80.6  80.7  82.1  131.0  88.9  95.0  129.7  179.3  164.8 100.7%
Jordan  84.2  85.6  88.5  97.6  94.1  98.3  96.1  93.5  98.9  102.4  92.6 -1.6%
Kuwait  98.4  103.3  100.9  108.2  168.0  109.7  135.7  127.0  122.2  120.9  110.5 -34.2%
Lebanon  77.2  83.7  107.3  97.0  116.0  84.9  101.2  97.7  111.9  115.4  117.6 1.4%
Oman  75.0  84.9  97.4  97.3  131.7  138.7  160.4  120.9  82.6  74.8  73.6 -44.1%
Qatar  117.1  111.6  87.1  70.6  78.7  93.9  87.3  93.7  104.3  100.3  104.6 32.9%
Saudi Arabia  145.6  136.3  112.3  105.1  91.4  89.6  88.2  85.3  83.0  88.0  90.3 -1.2%
Syrian Arab Republic  77.9  71.8  76.4  78.3  85.5  89.7  86.4  92.2  98.0  97.9  103.3 20.8%
United Arab Emirates  61.0  72.9  82.5  79.9  76.5  77.2  82.8  95.8  82.3  79.6  88.8 16.0%
Yemen  89.3  81.7  83.6  87.3  83.0  88.5  96.1  90.7  99.7  102.8  94.5 13.7%
Middle East  88.3  86.2  91.0  88.3  85.2  88.0  87.3  87.6  85.9  86.9  86.5 1.5%

1. Please refer to the chapter Geographical coverage. 

INTERNATIONAL ENERGY AGENCY
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.49

CO  emissions / GDP using exchange rates

kilogrammes CO  / US dollar using 2010 prices 

% change
90-17

                      
World ¹  0.69  0.66  0.62  0.57  0.54  0.51  0.47  0.47  0.46  0.43  0.41 -24.2%

Annex I Parties .. .. .. ..  0.46  0.40  0.36  0.33  0.30  0.26  0.25 -46.4%
   Annex II Parties    0.57  0.52  0.47  0.40  0.36  0.34  0.31  0.29  0.26  0.22  0.21 -41.4%
      North America       0.85  0.78  0.69  0.58  0.52  0.49  0.45  0.39  0.35  0.30  0.28 -47.0%
      Europe       0.44  0.39  0.36  0.31  0.27  0.24  0.22  0.20  0.18  0.15  0.14 -46.4%
      Asia Oceania  0.36  0.36  0.31  0.25  0.24  0.24  0.23  0.23  0.22  0.20  0.20 -19.0%
   Annex I EIT   .. .. .. ..  1.61  1.57  1.26  0.98  0.84  0.72  0.70 -56.7%
Non-Annex I Parties .. .. .. ..  0.78  0.77  0.71  0.76  0.74  0.68  0.65 -17.1%
Annex B Kyoto Parties .. .. .. ..  0.40  0.33  0.28  0.26  0.24  0.20  0.19 -52.4%

Non-OECD Total  0.94  0.95  0.96  0.98  1.02  0.94  0.84  0.85  0.80  0.73  0.69 -32.6%
OECD Total  0.59  0.54  0.49  0.42  0.38  0.36  0.33  0.30  0.28  0.24  0.23 -40.1%

Canada  0.62  0.58  0.54  0.44  0.41  0.41  0.38  0.35  0.33  0.31  0.29 -29.5%
Chile  0.49  0.47  0.41  0.36  0.39  0.32  0.34  0.30  0.31  0.31  0.32 -19.0%
Mexico  0.32  0.35  0.38  0.41  0.40  0.41  0.39  0.42  0.42  0.36  0.35 -13.0%
United States  0.87  0.80  0.71  0.59  0.53  0.50  0.45  0.40  0.36  0.30  0.27 -48.7%
OECD Americas  0.82  0.75  0.67  0.56  0.51  0.48  0.44  0.39  0.36  0.30  0.28 -45.2%

Australia  0.37  0.41  0.41  0.38  0.38  0.36  0.35  0.32  0.30  0.25  0.24 -36.5%
Israel ²  0.31  0.29  0.28  0.31  0.34  0.34  0.32  0.31  0.29  0.23  0.21 -37.8%
Japan  0.37  0.35  0.29  0.23  0.22  0.22  0.21  0.21  0.20  0.19  0.18 -17.1%
Korea  0.82  0.83  0.89  0.71  0.64  0.66  0.61  0.51  0.50  0.46  0.45 -30.2%
New Zealand  0.23  0.24  0.24  0.23  0.26  0.25  0.26  0.25  0.21  0.18  0.18 -31.9%
OECD Asia Oceania  0.38  0.37  0.33  0.28  0.27  0.28  0.27  0.26  0.26  0.24  0.23 -13.4%

Austria  0.32  0.28  0.26  0.24  0.22  0.21  0.18  0.20  0.18  0.15  0.15 -30.6%
Belgium  0.59  0.50  0.46  0.36  0.32  0.31  0.28  0.24  0.22  0.18  0.17 -46.7%
Czech Republic  1.53  1.36  1.32  1.31  1.04  0.89  0.80  0.64  0.54  0.44  0.42 -59.4%
Denmark  0.36  0.32  0.34  0.29  0.22  0.23  0.17  0.15  0.15  0.09  0.09 -61.0%
Estonia .. .. .. ..  2.34  1.51  1.02  0.84  0.95  0.65  0.63 -73.1%
Finland  0.46  0.42  0.45  0.34  0.32  0.34  0.26  0.23  0.25  0.17  0.16 -49.4%
France  0.39  0.34  0.31  0.22  0.18  0.17  0.16  0.15  0.13  0.11  0.11 -41.8%
Germany  0.62  0.56  0.51  0.46  0.37  0.30  0.26  0.25  0.22  0.20  0.19 -49.5%
Greece  0.20  0.23  0.25  0.29  0.35  0.36  0.35  0.31  0.28  0.26  0.26 -27.8%
Hungary  0.99  0.90  0.89  0.79  0.63  0.61  0.50  0.41  0.36  0.30  0.30 -52.7%
Iceland  0.37  0.36  0.29  0.24  0.24  0.24  0.21  0.17  0.14  0.13  0.12 -47.5%
Ireland  0.56  0.44  0.43  0.39  0.35  0.31  0.24  0.21  0.18  0.11  0.10 -71.7%
Italy  0.30  0.29  0.26  0.23  0.22  0.22  0.20  0.21  0.18  0.16  0.15 -31.8%
Latvia .. .. .. .. ..  0.70  0.42  0.31  0.34  0.24  0.22 ..
Lithuania .. .. .. .. ..  0.70  0.42  0.36  0.33  0.24  0.23 ..
Luxembourg  1.39  0.96  0.84  0.61  0.45  0.27  0.20  0.24  0.20  0.14  0.14 -69.4%
Netherlands  0.39  0.36  0.34  0.31  0.28  0.27  0.22  0.21  0.20  0.18  0.17 -39.4%
Norway  0.17  0.15  0.14  0.11  0.11  0.10  0.09  0.08  0.09  0.08  0.07 -32.7%
Poland  1.68  1.55  1.82  1.84  1.52  1.32  0.89  0.78  0.64  0.51  0.51 -66.5%
Portugal  0.18  0.19  0.20  0.19  0.23  0.26  0.26  0.27  0.20  0.21  0.21 -6.6%
Slovak Republic  1.12  1.09  1.26  1.14  1.07  0.88  0.67  0.53  0.39  0.29  0.30 -72.2%
Slovenia .. .. .. ..  0.44  0.47  0.38  0.35  0.32  0.26  0.25 -42.2%
Spain  0.25  0.26  0.29  0.25  0.23  0.24  0.24  0.25  0.18  0.17  0.17 -27.6%
Sweden  0.38  0.33  0.28  0.20  0.16  0.17  0.13  0.11  0.09  0.07  0.07 -59.3%
Switzerland  0.12  0.12  0.11  0.11  0.09  0.10  0.09  0.08  0.07  0.06  0.06 -39.4%
Turkey  0.27  0.31  0.33  0.34  0.35  0.36  0.39  0.33  0.35  0.29  0.31 -11.3%
United Kingdom  0.60  0.53  0.47  0.40  0.34  0.29  0.25  0.22  0.19  0.15  0.13 -62.2%
OECD Europe  0.48  0.44  0.41  0.36  0.31  0.28  0.25  0.23  0.21  0.18  0.17 -45.8%

IEA/Accession/Association  0.62  0.58  0.54  0.47  0.44  0.43  0.40  0.41  0.41  0.38  0.36 -17.8%
European Union - 28 .. .. .. ..  0.34  0.30  0.26  0.24  0.21  0.18  0.17 -50.0%
G20 .. .. .. ..  0.50  0.47  0.43  0.44  0.44  0.40  0.38 -23.2%
Africa  0.43  0.50  0.50  0.56  0.56  0.59  0.56  0.57  0.52  0.50  0.49 -13.5%
Americas                              0.73  0.66  0.59  0.51  0.47  0.44  0.42  0.37  0.34  0.29  0.28 -41.5%
Asia                                 .. .. .. ..  0.64  0.66  0.62  0.70  0.72  0.66  0.62 -3.0%
Europe                               .. .. .. ..  0.50  0.41  0.34  0.32  0.29  0.25  0.23 -53.6%
Oceania                               0.36  0.40  0.40  0.37  0.38  0.36  0.35  0.32  0.29  0.25  0.25 -34.7%

INTERNATIONAL ENERGY AGENCY

1. The ratio for the world has been calculated to include international marine bunkers and international aviation bunkers. 
2. Please refer to the chapter Geographical coverage. 
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II.50  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions / GDP using exchange rates

kilogrammes CO  / US dollar using 2010 prices 

% change
90-17

Non-OECD Total  0.94  0.95  0.96  0.98  1.02  0.94  0.84  0.85  0.80  0.73  0.69 -32.6%

Albania  1.17  1.05  1.25  1.15  0.92  0.34  0.45  0.42  0.33  0.29  0.31 -66.2%
Armenia .. .. .. ..  3.12  1.00  0.79  0.54  0.44  0.41  0.42 -86.6%
Azerbaijan .. .. .. ..  2.40  3.46  2.08  1.17  0.45  0.52  0.54 -77.5%
Belarus .. .. .. ..  3.08  2.69  1.81  1.33  1.01  0.85  0.87 -71.7%
Bosnia and Herzegovina .. .. .. ..  7.06  0.98  1.21  1.06  1.19  1.05  1.14 -83.8%
Bulgaria  4.11  3.46  2.98  2.44  1.97  1.66  1.30  1.09  0.88  0.80  0.73 -63.1%
Croatia .. .. .. ..  0.42  0.37  0.36  0.34  0.31  0.26  0.26 -39.5%
Cyprus ¹  0.56  0.45  0.40  0.33  0.33  0.33  0.34  0.31  0.28  0.25  0.25 -24.9%
Georgia .. .. .. ..  1.98  1.71  0.73  0.45  0.43  0.57  0.55 -72.4%
Gibraltar  0.15  0.13  0.17  0.15  0.20  0.36  0.37  0.39  0.45  0.51  0.52 159.2%
Kazakhstan .. .. .. ..  2.46  2.88  1.68  1.43  1.49  1.32  1.31 -47.0%
Kosovo .. .. .. .. .. ..  1.56  1.40  1.49  1.26  1.10 ..
Kyrgyzstan .. .. .. ..  4.73  1.83  1.39  1.27  1.26  1.63  1.34 -71.6%
Malta  0.56  0.39  0.34  0.37  0.54  0.43  0.30  0.33  0.30  0.15  0.12 -77.9%
Republic of Moldova .. .. .. ..  3.06  2.98  1.86  1.57  1.37  1.08  0.98 -68.0%
Montenegro .. .. .. .. .. .. ..  0.58  0.62  0.52  0.45 ..
Republic of North Macedonia .. .. .. ..  1.12  1.37  1.21  1.15  0.88  0.67  0.68 -39.1%
Romania  2.15  1.74  1.53  1.29  1.36  1.06  0.78  0.64  0.45  0.36  0.33 -75.9%
Russian Federation .. .. .. ..  1.53  1.76  1.55  1.16  1.00  0.93  0.92 -40.2%
Serbia .. .. .. ..  2.52  1.85  1.68  1.46  1.16  1.11  1.10 -56.5%
Tajikistan .. .. .. ..  1.63  0.95  0.84  0.57  0.41  0.53  0.64 -60.5%
Turkmenistan .. .. .. ..  3.26  3.85  3.41  3.49  2.52  1.86  1.64 -49.8%
Ukraine .. .. .. ..  3.35  4.01  3.30  2.24  1.96  1.55  1.35 -59.8%
Uzbekistan .. .. .. ..  5.62  5.70  5.74  4.05  2.56  1.59  1.23 -78.0%
Former Soviet Union  1.72  1.76  1.71  1.61 .. .. .. .. .. .. .. ..
Former Yugoslavia  0.79  0.76  0.65  0.91 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  1.71  1.72  1.64  1.55  1.84  1.93  1.61  1.22  1.04  0.93  0.89 -51.4%

Algeria  0.25  0.26  0.40  0.48  0.56  0.59  0.56  0.55  0.59  0.69  0.66 17.8%
Angola  0.06  0.07  0.10  0.10  0.12  0.15  0.13  0.11  0.18  0.21  0.18 43.9%
Benin  0.18  0.26  0.18  0.17  0.09  0.06  0.30  0.46  0.66  0.60  0.70 725.9%
Botswana .. .. ..  0.49  0.53  0.48  0.47  0.42  0.26  0.44  0.45 -15.2%
Cameroon  0.12  0.12  0.15  0.13  0.17  0.17  0.16  0.13  0.19  0.18  0.17 1.2%
Congo  0.24  0.19  0.17  0.11  0.10  0.08  0.07  0.09  0.15  0.22  0.21 115.6%
Côte d'Ivoire  0.22  0.23  0.21  0.18  0.15  0.17  0.28  0.26  0.25  0.28  0.26 70.4%
Dem. Rep. of the Congo  0.11  0.11  0.14  0.13  0.12  0.07  0.06  0.08  0.09  0.09  0.07 -46.3%
Egypt  0.77  0.83  0.85  0.94  0.89  0.79  0.73  0.89  0.81  0.80  0.77 -13.6%
Eritrea .. .. .. .. ..  0.47  0.32  0.26  0.23  0.22  0.22 ..
Ethiopia  0.17  0.15  0.16  0.18  0.22  0.22  0.25  0.25  0.20  0.21  0.23 3.7%
Gabon  0.10  0.08  0.15  0.17  0.09  0.11  0.12  0.13  0.19  0.18  0.18 105.8%
Ghana  0.19  0.25  0.23  0.22  0.21  0.21  0.27  0.27  0.32  0.31  0.27 30.1%
Kenya  0.39  0.32  0.30  0.28  0.25  0.24  0.30  0.24  0.28  0.28  0.28 10.7%
Libya  0.07  0.19  0.24  0.41  0.55  0.73  0.77  0.70  0.64  1.13  0.89 61.7%
Mauritius  0.20  0.25  0.26  0.22  0.30  0.31  0.37  0.39  0.37  0.33  0.32 9.1%
Morocco  0.38  0.46  0.50  0.49  0.46  0.55  0.51  0.54  0.50  0.49  0.49 7.0%
Mozambique  1.12  1.08  1.04  0.86  0.47  0.43  0.28  0.21  0.23  0.44  0.50 4.4%
Namibia .. .. .. .. ..  0.30  0.26  0.27  0.27  0.26  0.27 ..
Niger .. .. .. .. .. ..  0.18  0.17  0.24  0.25  0.24 ..
Nigeria  0.05  0.09  0.17  0.28  0.20  0.23  0.26  0.22  0.15  0.18  0.19 -4.1%
Senegal  0.23  0.27  0.33  0.30  0.27  0.28  0.32  0.34  0.34  0.37  0.36 36.6%
South Africa  1.09  1.23  1.09  1.09  1.09  1.12  1.05  1.16  1.12  1.00  0.99 -9.6%
South Sudan .. .. .. .. .. .. .. .. ..  0.40  10.47 ..
Sudan  0.29  0.23  0.24  0.25  0.27  0.17  0.16  0.21  0.23  0.23  0.24 -11.6%
United Rep. of Tanzania  0.23  0.19  0.18  0.16  0.14  0.19  0.16  0.22  0.20  0.24  0.20 47.4%
Togo  0.28  0.21  0.19  0.16  0.27  0.27  0.36  0.35  0.61  0.41  0.41 50.5%
Tunisia  0.53  0.51  0.61  0.61  0.67  0.63  0.61  0.55  0.53  0.53  0.53 -20.8%
Zambia  0.51  0.58  0.43  0.35  0.31  0.24  0.17  0.16  0.08  0.13  0.22 -29.5%
Zimbabwe  0.96  0.82  0.85  0.84  1.12  0.98  0.77  0.88  0.79  0.69  0.54 -51.9%
Other Africa  0.21  0.23  0.28  0.22  0.26  0.31  0.31  0.28  0.28  0.23  0.23 -12.8%
Africa  0.43  0.50  0.50  0.56  0.56  0.59  0.56  0.57  0.52  0.50  0.49 -13.5%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.51

CO  emissions / GDP using exchange rates

kilogrammes CO  / US dollar using 2010 prices 

% change
90-17

Bangladesh  0.12  0.19  0.23  0.22  0.27  0.31  0.31  0.37  0.43  0.45  0.44 61.7%
Brunei Darussalam  0.07  0.20  0.23  0.31  0.34  0.40  0.37  0.36  0.50  0.44  0.50 46.5%
Cambodia .. .. .. .. ..  0.40  0.38  0.32  0.41  0.50  0.59 ..
DPR of Korea  8.35  6.05  4.83  3.61  2.74  2.28  2.35  2.61  1.84  0.84  0.71 -73.9%
India  0.88  0.93  0.97  1.08  1.13  1.18  1.10  0.97  0.96  0.88  0.82 -27.5%
Indonesia  0.27  0.31  0.37  0.37  0.43  0.47  0.56  0.56  0.47  0.47  0.46 5.1%
Malaysia  0.56  0.53  0.52  0.56  0.61  0.62  0.71  0.76  0.75  0.67  0.58 -4.5%
Mongolia .. .. ..  3.67  3.34  3.05  2.34  2.09  1.97  1.47  1.55 -53.6%
Myanmar  0.97  0.76  0.72  0.64  0.49  0.63  0.58  0.36  0.16  0.27  0.38 -21.9%
Nepal  0.06  0.09  0.12  0.10  0.13  0.20  0.28  0.24  0.26  0.29  0.47 251.5%
Pakistan  0.58  0.62  0.56  0.61  0.70  0.79  0.80  0.77  0.73  0.70  0.76 8.7%
Philippines  0.50  0.49  0.41  0.39  0.40  0.54  0.54  0.46  0.39  0.39  0.42 3.5%
Singapore  0.40  0.40  0.39  0.37  0.43  0.37  0.31  0.22  0.18  0.16  0.15 -64.3%
Sri Lanka  0.31  0.25  0.27  0.20  0.18  0.20  0.31  0.32  0.22  0.26  0.28 57.3%
Chinese Taipei  1.11  1.00  1.01  0.70  0.72  0.69  0.72  0.70  0.58  0.50  0.51 -28.9%
Thailand  0.45  0.47  0.51  0.49  0.57  0.67  0.70  0.71  0.66  0.63  0.58 1.2%
Viet Nam  1.03  1.06  0.88  0.75  0.59  0.63  0.72  0.93  1.09  1.18  1.09 84.9%
Other non-OECD Asia  0.45  0.47  0.53  0.30  0.26  0.21  0.24  0.25  0.24  0.35  0.43 63.1%
Non OECD Asia (excl. 
China)  0.73  0.74  0.74  0.75  0.76  0.75  0.77  0.73  0.69  0.65  0.63 -16.5%

People's Rep. of China  3.90  4.14  4.00  2.87  2.52  1.96  1.39  1.52  1.28  1.02  0.91 -63.8%
Hong Kong, China  0.38  0.35  0.27  0.31  0.32  0.27  0.26  0.22  0.18  0.17  0.16 -50.9%
China  3.51  3.71  3.48  2.58  2.27  1.82  1.31  1.45  1.24  1.00  0.89 -60.8%

Argentina  0.46  0.43  0.43  0.42  0.49  0.44  0.46  0.45  0.41  0.42  0.40 -18.4%
Bolivia  0.33  0.39  0.46  0.52  0.55  0.61  0.53  0.57  0.69  0.71  0.79 42.0%
Brazil  0.18  0.18  0.17  0.15  0.16  0.16  0.19  0.18  0.17  0.19  0.19 21.3%
Colombia  0.41  0.35  0.33  0.33  0.31  0.30  0.28  0.23  0.21  0.22  0.20 -34.8%
Costa Rica  0.17  0.19  0.18  0.16  0.17  0.22  0.18  0.19  0.18  0.16  0.16 -7.6%
Cuba  0.98  0.95  1.02  0.71  0.76  0.72  0.71  0.51  0.46  0.36  0.35 -54.5%
Curaçao ¹  13.75  8.53  6.31  3.09  1.55  1.37  2.40  2.39  1.64  2.52  2.03 30.9%
Dominican Republic  0.41  0.44  0.42  0.37  0.38  0.45  0.51  0.43  0.35  0.31  0.28 -27.6%
Ecuador  0.22  0.25  0.35  0.35  0.35  0.38  0.39  0.41  0.47  0.43  0.39 12.3%
El Salvador  0.13  0.16  0.14  0.16  0.19  0.32  0.33  0.37  0.32  0.30  0.26 39.8%
Guatemala  0.20  0.22  0.23  0.19  0.16  0.24  0.29  0.31  0.25  0.30  0.30 84.5%
Haiti  0.08  0.08  0.09  0.12  0.14  0.16  0.21  0.31  0.32  0.41  0.41 189.4%
Honduras  0.30  0.31  0.29  0.26  0.28  0.40  0.43  0.54  0.48  0.51  0.46 63.7%
Jamaica  0.63  0.79  0.82  0.58  0.70  0.67  0.79  0.76  0.53  0.51  0.50 -28.6%
Nicaragua  0.28  0.28  0.34  0.33  0.39  0.49  0.54  0.53  0.49  0.44  0.41 4.1%
Panama  0.44  0.47  0.33  0.26  0.26  0.31  0.29  0.33  0.30  0.24  0.20 -20.0%
Paraguay  0.13  0.12  0.13  0.13  0.13  0.19  0.17  0.17  0.18  0.18  0.21 63.6%
Peru  0.33  0.31  0.32  0.28  0.33  0.31  0.31  0.27  0.28  0.27  0.25 -23.5%
Suriname .. .. .. .. .. ..  0.54  0.48  0.39  0.44  0.42 ..
Trinidad and Tobago  0.78  0.59  0.62  0.74  0.99  0.95  0.79  0.94  0.99  0.93  0.86 -13.3%
Uruguay  0.32  0.31  0.25  0.17  0.17  0.17  0.17  0.17  0.15  0.13  0.12 -29.8%
Venezuela  0.27  0.29  0.39  0.41  0.40  0.38  0.40  0.42  0.44  0.36  0.40 0.8%
Other non-OECD Americas  0.18  0.22  0.15  0.13  0.15  0.13  0.12  0.11  0.13  0.12  0.08 -47.3%
Non-OECD Americas  0.30  0.28  0.27  0.25  0.26  0.26  0.27  0.26  0.25  0.26  0.25 -3.9%

Bahrain  1.15  1.12  0.95  1.28  1.20  1.09  1.04  1.05  0.99  0.98  0.90 -24.8%
Islamic Republic of Iran  0.17  0.23  0.48  0.64  0.73  0.89  0.99  1.04  1.02  1.16  1.01 37.7%
Iraq  0.67  0.72  0.57  0.93  0.74  2.03  0.69  0.70  0.75  0.69  0.67 -8.7%
Jordan  0.39  0.63  0.60  0.81  1.06  1.00  0.99  0.92  0.71  0.79  0.81 -23.0%
Kuwait  0.23  0.30  0.50  0.89  0.68  0.48  0.63  0.59  0.67  0.66  0.64 -5.8%
Lebanon  0.36  0.46  0.63  0.45  0.65  0.69  0.64  0.55  0.48  0.59  0.62 -4.7%
Oman  0.04  0.08  0.20  0.24  0.38  0.41  0.48  0.57  0.72  0.89  0.88 132.7%
Qatar  0.12  0.25  0.31  0.56  0.66  0.79  0.59  0.62  0.44  0.47  0.46 -29.8%
Saudi Arabia  0.08  0.09  0.28  0.57  0.51  0.55  0.62  0.65  0.79  0.78  0.78 51.4%
Syrian Arab Republic  0.67  0.60  0.65  0.91  1.13  0.86  0.96  1.13  0.96  1.40  1.74 54.7%
United Arab Emirates  0.11  0.09  0.16  0.32  0.41  0.46  0.40  0.43  0.53  0.50  0.51 22.8%
Yemen  0.43  0.44  0.50  0.49  0.54  0.60  0.66  0.75  0.72  0.48  0.46 -15.1%
Middle East  0.18  0.21  0.36  0.60  0.61  0.71  0.70  0.73  0.78  0.78  0.75 22.8%

1. Please refer to the chapter Geographical coverage. 
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II.52  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions / GDP using purchasing power parities

kilogrammes CO  / US dollar using 2010 prices 

% change
90-17

                      
World ¹  0.58  0.55  0.52  0.47  0.45  0.42  0.38  0.36  0.34  0.31  0.29 -35.1%

Annex I Parties .. .. .. ..  0.46  0.41  0.37  0.33  0.30  0.26  0.25 -46.2%
   Annex II Parties    0.63  0.57  0.51  0.43  0.39  0.37  0.34  0.31  0.28  0.24  0.23 -41.8%
      North America       0.86  0.79  0.70  0.59  0.53  0.50  0.45  0.40  0.36  0.30  0.28 -47.2%
      Europe       0.48  0.43  0.39  0.34  0.29  0.27  0.24  0.22  0.20  0.17  0.16 -46.0%
      Asia Oceania  0.47  0.46  0.39  0.32  0.31  0.31  0.30  0.29  0.28  0.26  0.25 -18.7%
   Annex I EIT   .. .. .. ..  0.84  0.85  0.69  0.53  0.46  0.39  0.38 -54.8%
Non-Annex I Parties .. .. .. ..  0.39  0.38  0.35  0.37  0.36  0.33  0.30 -21.4%
Annex B Kyoto Parties .. .. .. ..  0.40  0.34  0.29  0.27  0.24  0.20  0.19 -51.9%

Non-OECD Total  0.47  0.48  0.49  0.49  0.49  0.45  0.40  0.40  0.38  0.34  0.32 -35.8%
OECD Total  0.61  0.56  0.51  0.44  0.39  0.37  0.34  0.31  0.28  0.24  0.23 -41.5%

Canada  0.73  0.69  0.64  0.52  0.49  0.48  0.46  0.42  0.39  0.37  0.35 -29.2%
Chile  0.35  0.33  0.29  0.25  0.28  0.23  0.24  0.21  0.22  0.22  0.22 -18.9%
Mexico  0.19  0.21  0.23  0.25  0.24  0.25  0.24  0.26  0.25  0.22  0.21 -13.2%
United States  0.87  0.80  0.71  0.59  0.53  0.50  0.45  0.40  0.36  0.30  0.27 -48.7%
OECD Americas  0.80  0.73  0.65  0.55  0.50  0.47  0.43  0.38  0.35  0.29  0.27 -45.4%

Australia  0.51  0.57  0.57  0.52  0.53  0.50  0.48  0.45  0.41  0.34  0.34 -36.4%
Israel ²  0.33  0.30  0.30  0.33  0.36  0.36  0.34  0.33  0.31  0.24  0.23 -37.7%
Japan  0.47  0.44  0.37  0.30  0.28  0.28  0.27  0.26  0.25  0.25  0.24 -16.7%
Korea  0.60  0.60  0.65  0.51  0.47  0.48  0.44  0.37  0.37  0.33  0.32 -30.3%
New Zealand  0.25  0.26  0.25  0.25  0.28  0.27  0.28  0.27  0.22  0.20  0.19 -32.4%
OECD Asia Oceania  0.47  0.46  0.41  0.34  0.33  0.33  0.32  0.31  0.30  0.28  0.27 -18.0%

Austria  0.35  0.31  0.29  0.26  0.24  0.23  0.21  0.23  0.20  0.17  0.17 -30.7%
Belgium  0.65  0.55  0.51  0.40  0.36  0.35  0.31  0.27  0.24  0.20  0.19 -46.9%
Czech Republic  1.10  0.97  0.95  0.94  0.74  0.63  0.57  0.46  0.39  0.32  0.30 -59.4%
Denmark  0.48  0.44  0.46  0.39  0.30  0.31  0.23  0.21  0.20  0.13  0.12 -61.0%
Estonia .. .. .. ..  1.59  1.03  0.69  0.57  0.65  0.44  0.43 -73.1%
Finland  0.55  0.50  0.53  0.41  0.38  0.41  0.31  0.28  0.30  0.20  0.19 -49.5%
France  0.44  0.38  0.35  0.25  0.21  0.19  0.18  0.17  0.15  0.12  0.12 -41.5%
Germany  0.66  0.60  0.55  0.49  0.39  0.32  0.28  0.26  0.24  0.21  0.20 -49.5%
Greece  0.19  0.22  0.23  0.28  0.34  0.35  0.33  0.30  0.27  0.25  0.24 -27.8%
Hungary  0.60  0.55  0.54  0.48  0.38  0.37  0.30  0.25  0.22  0.18  0.18 -52.7%
Iceland  0.41  0.39  0.31  0.26  0.26  0.26  0.22  0.19  0.16  0.14  0.14 -47.3%
Ireland  0.63  0.50  0.49  0.44  0.40  0.34  0.27  0.23  0.20  0.13  0.11 -71.9%
Italy  0.31  0.29  0.26  0.23  0.23  0.22  0.21  0.22  0.19  0.16  0.16 -32.0%
Latvia .. .. .. ..  0.54  0.45  0.27  0.20  0.22  0.16  0.14 -73.3%
Lithuania .. .. .. .. ..  0.42  0.25  0.21  0.20  0.14  0.14 ..
Luxembourg  1.71  1.17  1.03  0.75  0.55  0.33  0.24  0.30  0.25  0.18  0.17 -69.4%
Netherlands  0.44  0.40  0.38  0.35  0.31  0.31  0.25  0.24  0.23  0.20  0.19 -39.0%
Norway  0.26  0.23  0.21  0.17  0.16  0.16  0.13  0.13  0.13  0.12  0.11 -33.1%
Poland  1.01  0.93  1.09  1.10  0.91  0.79  0.53  0.47  0.38  0.30  0.31 -66.5%
Portugal  0.15  0.16  0.16  0.16  0.19  0.22  0.22  0.22  0.17  0.17  0.18 -6.9%
Slovak Republic  0.74  0.72  0.84  0.76  0.71  0.59  0.44  0.35  0.26  0.19  0.20 -72.2%
Slovenia .. .. .. ..  0.37  0.40  0.32  0.30  0.27  0.22  0.21 -42.2%
Spain  0.24  0.25  0.27  0.24  0.22  0.23  0.23  0.24  0.18  0.17  0.16 -27.4%
Sweden  0.48  0.41  0.35  0.26  0.20  0.21  0.16  0.14  0.12  0.09  0.08 -59.1%
Switzerland  0.17  0.16  0.16  0.16  0.13  0.13  0.12  0.12  0.10  0.08  0.08 -39.8%
Turkey  0.17  0.19  0.20  0.21  0.22  0.22  0.24  0.20  0.21  0.18  0.19 -11.5%
United Kingdom  0.66  0.57  0.51  0.43  0.37  0.32  0.27  0.24  0.21  0.16  0.14 -62.2%
OECD Europe  0.50  0.45  0.43  0.37  0.32  0.29  0.25  0.24  0.21  0.18  0.17 -47.2%

IEA/Accession/Association  0.60  0.56  0.52  0.45  0.41  0.40  0.36  0.36  0.34  0.30  0.28 -32.1%
European Union - 28 .. .. .. ..  0.35  0.31  0.26  0.25  0.22  0.18  0.17 -50.3%
G20 .. .. .. ..  0.45  0.42  0.38  0.37  0.35  0.31  0.29 -34.9%
Africa  0.20  0.23  0.22  0.25  0.25  0.26  0.24  0.25  0.22  0.21  0.21 -16.1%
Americas                              0.67  0.60  0.53  0.46  0.43  0.40  0.38  0.34  0.30  0.26  0.25 -42.3%
Asia                                 .. .. .. ..  0.43  0.42  0.38  0.41  0.39  0.35  0.33 -24.0%
Europe                               .. .. .. ..  0.46  0.40  0.33  0.30  0.27  0.23  0.22 -52.4%
Oceania                               0.48  0.53  0.53  0.49  0.51  0.48  0.46  0.43  0.39  0.34  0.33 -34.6%

INTERNATIONAL ENERGY AGENCY

1. The ratio for the world has been calculated to include international marine bunkers and international aviation bunkers. 
2. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.53

CO  emissions / GDP using purchasing power parities

kilogrammes CO  / US dollar using 2010 prices 

% change
90-17

Non-OECD Total  0.47  0.48  0.49  0.49  0.49  0.45  0.40  0.40  0.38  0.34  0.32 -35.8%

Albania  0.50  0.45  0.53  0.49  0.39  0.15  0.19  0.18  0.14  0.13  0.13 -66.2%
Armenia .. .. .. ..  1.53  0.49  0.39  0.26  0.21  0.20  0.21 -86.6%
Azerbaijan .. .. .. ..  0.90  1.30  0.78  0.44  0.17  0.20  0.20 -77.6%
Belarus .. .. .. ..  1.20  1.04  0.70  0.52  0.39  0.33  0.34 -71.7%
Bosnia and Herzegovina .. .. .. ..  3.50  0.49  0.60  0.53  0.59  0.52  0.57 -83.8%
Bulgaria  1.88  1.59  1.36  1.12  0.90  0.76  0.60  0.50  0.40  0.37  0.33 -63.1%
Croatia .. .. .. ..  0.30  0.26  0.25  0.24  0.22  0.18  0.18 -39.6%
Cyprus ¹  0.52  0.42  0.37  0.30  0.31  0.31  0.32  0.29  0.26  0.23  0.23 -24.9%
Georgia .. .. .. ..  0.89  0.77  0.33  0.20  0.19  0.26  0.25 -72.4%
Gibraltar  0.18  0.15  0.21  0.18  0.25  0.45  0.44  0.46  0.52  0.59  0.60 145.5%
Kazakhstan .. .. .. ..  1.14  1.33  0.77  0.66  0.69  0.61  0.60 -47.0%
Kosovo .. .. .. .. .. ..  0.66  0.59  0.63  0.53  0.47 ..
Kyrgyzstan .. .. .. ..  1.52  0.59  0.45  0.41  0.41  0.52  0.43 -71.6%
Malta  0.43  0.29  0.26  0.28  0.41  0.32  0.23  0.25  0.22  0.11  0.09 -77.9%
Republic of Moldova .. .. .. ..  1.30  1.27  0.79  0.67  0.58  0.46  0.42 -68.0%
Montenegro .. .. .. .. .. .. ..  0.29  0.31  0.26  0.22 ..
Republic of North Macedonia .. .. .. ..  0.45  0.55  0.49  0.46  0.36  0.27  0.27 -39.1%
Romania  1.04  0.84  0.74  0.62  0.66  0.51  0.38  0.31  0.22  0.18  0.16 -76.0%
Russian Federation .. .. .. ..  0.80  0.92  0.81  0.60  0.52  0.48  0.48 -40.3%
Serbia .. .. .. ..  1.13  0.83  0.75  0.65  0.52  0.50  0.49 -56.5%
Tajikistan .. .. .. ..  0.58  0.34  0.30  0.21  0.15  0.19  0.23 -60.4%
Turkmenistan .. .. .. ..  1.49  1.75  1.55  1.59  1.15  0.85  0.75 -49.8%
Ukraine .. .. .. ..  1.29  1.55  1.28  0.87  0.76  0.60  0.52 -59.8%
Uzbekistan .. .. .. ..  1.86  1.89  1.90  1.34  0.85  0.53  0.41 -78.0%
Former Soviet Union  0.96  0.98  0.95  0.89 .. .. .. .. .. .. .. ..
Former Yugoslavia  0.49  0.48  0.40  0.56 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  0.95  0.95  0.91  0.86  0.90  0.96  0.80  0.60  0.51  0.45  0.44 -51.4%

Algeria  0.09  0.09  0.14  0.17  0.20  0.21  0.20  0.19  0.21  0.24  0.23 17.8%
Angola  0.04  0.04  0.06  0.06  0.07  0.08  0.07  0.06  0.10  0.12  0.10 43.7%
Benin  0.08  0.11  0.08  0.07  0.04  0.03  0.13  0.20  0.28  0.26  0.30 727.8%
Botswana .. .. ..  0.24  0.26  0.24  0.23  0.21  0.13  0.22  0.22 -15.3%
Cameroon  0.05  0.06  0.07  0.06  0.08  0.08  0.07  0.06  0.09  0.08  0.08 1.3%
Congo  0.13  0.10  0.09  0.06  0.05  0.04  0.04  0.05  0.08  0.12  0.11 113.5%
Côte d'Ivoire  0.10  0.10  0.10  0.08  0.07  0.08  0.13  0.12  0.12  0.13  0.12 71.4%
Dem. Rep. of the Congo  0.06  0.06  0.07  0.07  0.06  0.04  0.03  0.04  0.05  0.05  0.03 -46.9%
Egypt  0.21  0.22  0.23  0.25  0.24  0.21  0.20  0.24  0.22  0.22  0.21 -13.8%
Eritrea .. .. .. .. ..  0.16  0.11  0.09  0.08  0.08  0.08 ..
Ethiopia  0.05  0.05  0.05  0.06  0.07  0.07  0.08  0.08  0.06  0.07  0.07 2.8%
Gabon  0.06  0.05  0.09  0.10  0.05  0.06  0.07  0.08  0.11  0.10  0.10 106.0%
Ghana  0.09  0.11  0.10  0.10  0.09  0.09  0.12  0.12  0.14  0.14  0.12 30.8%
Kenya  0.16  0.13  0.12  0.11  0.10  0.10  0.12  0.10  0.11  0.11  0.11 10.9%
Libya  0.03  0.08  0.10  0.17  0.23  0.30  0.32  0.29  0.27  0.47  0.37 61.7%
Mauritius  0.10  0.13  0.13  0.11  0.15  0.16  0.19  0.20  0.19  0.17  0.17 9.2%
Morocco  0.17  0.21  0.23  0.22  0.20  0.25  0.23  0.24  0.22  0.22  0.22 7.4%
Mozambique  0.52  0.50  0.48  0.40  0.22  0.20  0.13  0.10  0.11  0.20  0.23 4.5%
Namibia .. .. .. .. ..  0.19  0.17  0.17  0.17  0.16  0.17 ..
Niger .. .. .. .. .. ..  0.08  0.07  0.10  0.11  0.11 ..
Nigeria  0.02  0.04  0.08  0.13  0.09  0.10  0.12  0.10  0.07  0.08  0.09 -4.4%
Senegal  0.11  0.13  0.15  0.14  0.13  0.13  0.15  0.16  0.16  0.18  0.17 36.0%
South Africa  0.68  0.77  0.68  0.68  0.68  0.70  0.66  0.72  0.70  0.62  0.62 -9.7%
South Sudan .. .. .. .. .. .. .. .. ..  0.50  0.41 ..
Sudan  0.13  0.10  0.11  0.11  0.12  0.08  0.07  0.10  0.10  0.10  0.11 -11.7%
United Rep. of Tanzania  0.08  0.07  0.06  0.05  0.05  0.06  0.05  0.08  0.07  0.08  0.07 46.8%
Togo  0.12  0.09  0.09  0.07  0.12  0.12  0.16  0.15  0.27  0.18  0.18 50.0%
Tunisia  0.22  0.21  0.25  0.25  0.27  0.26  0.25  0.22  0.21  0.22  0.21 -20.8%
Zambia  0.23  0.27  0.20  0.16  0.14  0.11  0.08  0.07  0.04  0.06  0.10 -29.5%
Zimbabwe  0.48  0.41  0.43  0.42  0.56  0.49  0.39  0.44  0.40  0.35  0.27 -52.0%
Other Africa  0.08  0.09  0.11  0.09  0.11  0.12  0.13  0.12  0.12  0.09  0.09 -13.2%
Africa  0.20  0.23  0.22  0.25  0.25  0.26  0.24  0.25  0.22  0.21  0.21 -16.1%

1. Please refer to the chapter Geographical coverage. 
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II.54  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions / GDP using purchasing power parities

kilogrammes CO  / US dollar using 2010 prices 

% change
90-17

Bangladesh  0.04  0.06  0.07  0.07  0.09  0.10  0.10  0.12  0.14  0.14  0.14 62.4%
Brunei Darussalam  0.03  0.09  0.10  0.14  0.15  0.18  0.17  0.16  0.22  0.20  0.22 46.1%
Cambodia .. .. .. .. ..  0.13  0.12  0.10  0.13  0.16  0.19 ..
DPR of Korea  2.23  1.61  1.29  0.96  0.73  0.61  0.63  0.70  0.49  0.22  0.19 -73.9%
India  0.28  0.29  0.30  0.34  0.35  0.37  0.34  0.30  0.30  0.27  0.26 -27.7%
Indonesia  0.10  0.12  0.14  0.14  0.16  0.18  0.21  0.21  0.18  0.18  0.17 5.5%
Malaysia  0.25  0.23  0.23  0.25  0.27  0.27  0.31  0.33  0.33  0.29  0.25 -4.5%
Mongolia .. .. ..  1.29  1.17  1.07  0.82  0.73  0.69  0.51  0.54 -53.5%
Myanmar  0.26  0.21  0.20  0.17  0.13  0.17  0.16  0.10  0.04  0.07  0.10 -21.2%
Nepal  0.02  0.03  0.04  0.03  0.04  0.06  0.09  0.07  0.08  0.09  0.14 248.8%
Pakistan  0.14  0.15  0.14  0.15  0.17  0.20  0.20  0.19  0.18  0.17  0.19 8.6%
Philippines  0.20  0.19  0.16  0.15  0.16  0.21  0.21  0.18  0.15  0.15  0.16 3.8%
Singapore  0.26  0.26  0.26  0.25  0.28  0.24  0.21  0.14  0.12  0.10  0.10 -64.3%
Sri Lanka  0.10  0.08  0.09  0.07  0.06  0.07  0.10  0.11  0.07  0.09  0.09 56.7%
Chinese Taipei  0.57  0.51  0.52  0.36  0.37  0.36  0.37  0.36  0.30  0.25  0.26 -28.9%
Thailand  0.17  0.18  0.20  0.19  0.22  0.26  0.27  0.27  0.25  0.24  0.22 1.4%
Viet Nam  0.31  0.32  0.27  0.23  0.18  0.19  0.22  0.28  0.33  0.36  0.33 84.9%
Other non-OECD Asia  0.22  0.23  0.26  0.15  0.13  0.12  0.13  0.13  0.12  0.17  0.21 53.0%
Non OECD Asia (excl. 
China)  0.25  0.26  0.27  0.27  0.27  0.27  0.28  0.26  0.25  0.23  0.22 -17.7%

People's Rep. of China  1.91  2.02  1.95  1.40  1.23  0.96  0.68  0.74  0.63  0.50  0.45 -63.8%
Hong Kong, China  0.26  0.24  0.19  0.22  0.22  0.19  0.18  0.15  0.13  0.12  0.11 -51.1%
China  1.77  1.87  1.77  1.31  1.15  0.91  0.65  0.72  0.61  0.49  0.44 -61.8%

Argentina  0.26  0.24  0.24  0.24  0.27  0.25  0.26  0.25  0.23  0.23  0.22 -18.6%
Bolivia  0.12  0.15  0.17  0.19  0.21  0.23  0.20  0.21  0.26  0.26  0.29 42.0%
Brazil  0.14  0.14  0.13  0.12  0.12  0.13  0.15  0.14  0.13  0.15  0.15 21.3%
Colombia  0.24  0.21  0.19  0.20  0.18  0.17  0.17  0.14  0.12  0.13  0.12 -35.0%
Costa Rica  0.11  0.12  0.12  0.10  0.11  0.14  0.12  0.12  0.11  0.10  0.10 -8.2%
Cuba  0.32  0.31  0.33  0.23  0.25  0.23  0.23  0.16  0.15  0.12  0.11 -54.5%
Curaçao ¹  15.33  9.51  7.03  3.45  1.73  1.53  2.68  2.66  1.82  2.81  2.27 30.9%
Dominican Republic  0.21  0.22  0.21  0.19  0.19  0.22  0.26  0.22  0.18  0.16  0.14 -27.6%
Ecuador  0.11  0.13  0.18  0.18  0.18  0.19  0.20  0.21  0.24  0.22  0.20 12.4%
El Salvador  0.07  0.08  0.07  0.08  0.09  0.16  0.16  0.18  0.15  0.15  0.13 40.0%
Guatemala  0.09  0.09  0.10  0.08  0.07  0.10  0.12  0.13  0.11  0.13  0.13 85.5%
Haiti  0.04  0.04  0.04  0.05  0.06  0.07  0.10  0.14  0.14  0.19  0.19 189.1%
Honduras  0.15  0.16  0.14  0.13  0.14  0.20  0.21  0.27  0.24  0.25  0.23 63.6%
Jamaica  0.38  0.48  0.49  0.34  0.42  0.40  0.47  0.45  0.31  0.31  0.30 -28.6%
Nicaragua  0.11  0.11  0.13  0.13  0.15  0.19  0.21  0.20  0.19  0.17  0.16 4.6%
Panama  0.23  0.25  0.18  0.14  0.14  0.17  0.16  0.17  0.16  0.13  0.11 -20.7%
Paraguay  0.06  0.05  0.06  0.06  0.06  0.09  0.08  0.08  0.08  0.08  0.10 62.7%
Peru  0.17  0.16  0.16  0.14  0.17  0.16  0.16  0.14  0.15  0.14  0.13 -23.7%
Suriname .. .. .. .. .. ..  0.32  0.28  0.23  0.26  0.25 ..
Trinidad and Tobago  0.43  0.32  0.34  0.41  0.54  0.52  0.43  0.51  0.54  0.51  0.47 -13.4%
Uruguay  0.23  0.22  0.18  0.12  0.12  0.12  0.12  0.12  0.11  0.10  0.08 -30.0%
Venezuela  0.23  0.24  0.32  0.34  0.33  0.32  0.34  0.35  0.36  0.30  0.34 0.6%
Other non-OECD Americas  0.15  0.18  0.13  0.11  0.12  0.11  0.10  0.09  0.10  0.09  0.06 -46.6%
Non-OECD Americas  0.20  0.19  0.18  0.17  0.18  0.18  0.19  0.18  0.17  0.17  0.16 -6.9%

Bahrain  0.60  0.58  0.50  0.67  0.63  0.57  0.54  0.55  0.52  0.51  0.47 -24.8%
Islamic Republic of Iran  0.06  0.09  0.18  0.24  0.27  0.33  0.37  0.39  0.38  0.43  0.38 37.7%
Iraq  0.24  0.26  0.21  0.34  0.27  0.73  0.25  0.25  0.27  0.25  0.24 -9.0%
Jordan  0.15  0.25  0.24  0.32  0.42  0.40  0.39  0.36  0.28  0.31  0.32 -23.2%
Kuwait  0.12  0.16  0.26  0.46  0.36  0.25  0.33  0.31  0.35  0.35  0.34 -5.6%
Lebanon  0.20  0.25  0.35  0.25  0.36  0.38  0.35  0.30  0.26  0.32  0.34 -4.7%
Oman  0.02  0.04  0.09  0.11  0.16  0.18  0.21  0.25  0.31  0.39  0.38 133.1%
Qatar  0.07  0.14  0.18  0.32  0.38  0.46  0.34  0.36  0.25  0.27  0.27 -29.7%
Saudi Arabia  0.04  0.04  0.12  0.25  0.22  0.24  0.27  0.28  0.34  0.34  0.34 51.8%
Syrian Arab Republic  0.31  0.27  0.30  0.41  0.51  0.39  0.43  0.51  0.43  0.64  0.79 54.7%
United Arab Emirates  0.07  0.05  0.10  0.20  0.26  0.29  0.25  0.27  0.33  0.31  0.32 22.9%
Yemen  0.13  0.13  0.15  0.15  0.16  0.18  0.20  0.23  0.22  0.14  0.14 -15.0%
Middle East  0.08  0.09  0.16  0.26  0.27  0.31  0.31  0.32  0.34  0.35  0.33 26.0%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.55

CO  emissions / population

tonnes CO  / capita 

% change
90-17

                      
World ¹  3.71  3.81  3.99  3.77  3.88  3.74  3.80  4.16  4.41  4.41  4.37 12.5%

Annex I Parties .. .. .. ..  11.66  10.75  11.06  11.03  10.29  9.47  9.28 -20.4%
   Annex II Parties    12.16  12.12  12.47  11.69  12.08  12.13  12.79  12.59  11.46  10.42  10.07 -16.6%
      North America       20.16  19.79  19.89  18.57  18.80  18.67  19.95  19.02  17.11  15.37  14.65 -22.1%
      Europe       8.58  8.48  8.99  8.23  8.24  8.03  8.12  8.19  7.29  6.34  6.19 -24.9%
      Asia Oceania  7.50  8.12  8.10  7.89  9.18  9.69  10.00  10.28  9.98  10.03  9.92 8.1%
   Annex I EIT   .. .. .. ..  12.23  8.74  8.00  8.31  8.40  7.95  8.03 -34.4%
Non-Annex I Parties .. .. .. ..  1.50  1.71  1.79  2.33  2.88  3.12  3.11 107.2%
Annex B Kyoto Parties .. .. .. ..  9.20  8.12  7.86  8.12  7.58  6.70  6.66 -27.6%

Non-OECD Total  1.43  1.67  1.90  1.93  2.10  1.99  1.98  2.49  3.01  3.22  3.21 52.9%
OECD Total  10.40  10.39  10.75  10.08  10.27  10.29  10.82  10.70  9.95  9.13  8.94 -12.9%

Canada  15.49  16.30  17.22  15.24  15.15  15.32  16.82  16.76  15.55  15.62  14.99 -1.1%
Chile  2.16  1.64  1.92  1.62  2.23  2.58  3.16  3.34  4.01  4.49  4.65 108.2%
Mexico  1.75  2.21  2.91  3.06  2.95  3.08  3.57  3.85  3.86  3.66  3.62 22.5%
United States  20.65  20.17  20.18  18.93  19.20  19.03  20.29  19.27  17.28  15.34  14.61 -23.9%
OECD Americas  16.20  15.74  15.71  14.55  14.57  14.46  15.50  14.86  13.45  12.12  11.58 -20.5%

Australia  10.86  12.85  13.96  13.94  15.03  15.66  17.36  17.87  17.41  15.70  15.63 4.0%
Israel ²  4.52  4.75  4.86  5.74  7.04  8.09  8.70  8.45  8.98  7.63  7.32 4.0%
Japan  7.15  7.60  7.44  7.16  8.43  8.92  8.95  9.13  8.80  9.09  8.94 6.0%
Korea  1.61  2.20  3.30  3.82  5.41  7.92  9.19  9.50  11.12  11.41  11.66 115.7%
New Zealand  4.71  5.32  5.24  5.78  6.45  6.48  7.50  8.12  6.96  6.74  6.67 3.5%
OECD Asia Oceania  6.21  6.80  7.00  6.94  8.28  9.24  9.77  10.04  10.21  10.27  10.23 23.5%

Austria  6.48  6.53  7.20  6.96  7.33  7.49  7.72  9.09  8.20  7.21  7.38 0.7%
Belgium  12.21  11.81  12.74  10.25  10.68  10.98  11.12  10.28  9.54  8.26  7.96 -25.5%
Czech Republic  15.61  15.40  16.27  16.95  14.49  11.92  11.80  11.57  10.69  9.43  9.60 -33.8%
Denmark  11.17  10.40  12.31  11.94  9.92  11.16  9.52  8.95  8.52  5.62  5.42 -45.3%
Estonia .. .. .. ..  22.06  10.97  10.31  12.32  13.93  11.54  12.14 -45.0%
Finland  8.64  9.38  11.48  9.85  10.80  10.91  10.55  10.47  11.56  7.73  7.73 -28.4%
France  8.07  7.85  8.25  6.21  5.93  5.77  5.99  5.89  5.23  4.50  4.57 -23.0%
Germany  12.49  12.37  13.39  12.93  11.84  10.54  9.97  9.67  9.45  8.93  8.70 -26.6%
Greece  2.81  3.73  4.64  5.43  6.81  7.24  8.14  8.66  7.50  5.97  5.88 -13.6%
Hungary  5.81  6.66  7.72  7.54  6.34  5.45  5.22  5.43  4.72  4.34  4.68 -26.2%
Iceland  6.82  7.40  7.66  6.76  7.44  7.36  7.69  7.55  6.13  6.22  6.34 -14.8%
Ireland  7.27  6.66  7.61  7.47  8.59  9.06  10.76  10.68  8.67  7.53  7.44 -13.4%
Italy  5.35  5.72  6.30  6.04  6.87  7.06  7.38  7.84  6.55  5.43  5.31 -22.7%
Latvia .. .. .. ..  7.05  3.58  2.89  3.39  3.86  3.46  3.44 -51.2%
Lithuania .. .. .. ..  8.71  3.70  2.92  3.75  3.98  3.63  3.83 -56.0%
Luxembourg  48.16  35.49  34.20  28.16  28.13  20.06  18.46  24.66  20.99  15.47  14.46 -48.6%
Netherlands  9.68  9.66  10.28  9.55  9.89  10.58  10.15  10.26  10.28  9.32  9.08 -8.2%
Norway  5.89  5.89  6.67  6.36  6.48  7.21  7.10  7.46  7.63  6.91  6.59 1.7%
Poland  8.76  9.96  11.69  11.35  9.07  8.71  7.57  7.76  7.98  7.35  7.96 -12.2%
Portugal  1.65  1.96  2.41  2.37  3.79  4.71  5.62  5.85  4.50  4.53  4.93 30.0%
Slovak Republic  8.53  9.11  11.20  10.54  10.35  7.69  6.83  6.92  6.37  5.43  5.92 -42.7%
Slovenia .. .. .. ..  6.77  7.07  7.06  7.72  7.54  6.21  6.49 -4.1%
Spain  3.44  4.33  4.90  4.45  5.15  5.75  6.87  7.64  5.63  5.32  5.45 5.7%
Sweden  10.13  9.65  8.80  6.99  6.09  6.45  5.86  5.44  4.91  3.79  3.74 -38.5%
Switzerland  6.14  5.74  6.15  6.39  6.00  5.84  5.79  5.88  5.51  4.51  4.39 -26.7%
Turkey  1.15  1.49  1.61  1.90  2.34  2.58  3.13  3.16  3.66  4.08  4.71 101.8%
United Kingdom  11.11  10.25  10.13  9.61  9.60  8.86  8.84  8.80  7.59  6.05  5.43 -43.4%
OECD Europe  8.08  8.10  8.65  8.01  7.81  7.43  7.41  7.48  6.86  6.10  6.13 -21.5%

IEA/Accession/Association  4.08  4.07  4.19  3.94  4.05  4.24  4.39  4.89  5.27  5.34  5.30 30.7%
European Union - 28 .. .. .. ..  8.42  7.89  7.77  7.93  7.17  6.31  6.26 -25.6%
G20 .. .. .. ..  4.59  4.55  4.66  5.15  5.54  5.61  5.57 21.2%
Africa  0.67  0.78  0.83  0.85  0.84  0.80  0.81  0.94  0.97  0.97  0.95 12.2%
Americas                              9.70  9.39  9.33  8.44  8.37  8.31  8.88  8.53  7.91  7.27  6.90 -17.6%
Asia                                 .. .. .. ..  1.85  2.14  2.22  2.90  3.62  4.00  4.04 118.2%
Europe                               .. .. .. ..  9.93  8.18  7.92  8.12  7.66  6.94  6.89 -30.6%
Oceania                               10.03  11.79  12.72  12.83  13.89  14.38  16.03  16.66  16.06  14.79  14.73 6.0%

INTERNATIONAL ENERGY AGENCY

1. The ratio for the world has been calculated to include international marine bunkers and international aviation bunkers. 
2. Please refer to the chapter Geographical coverage. 
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II.56  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

CO  emissions / population

tonnes CO  / capita 

% change
90-17

Non-OECD Total  1.43  1.67  1.90  1.93  2.10  1.99  1.98  2.49  3.01  3.22  3.21 52.9%

Albania  1.77  1.80  2.55  2.34  1.73  0.58  1.00  1.27  1.35  1.33  1.51 -12.5%
Armenia .. .. .. ..  5.61  1.05  1.12  1.39  1.41  1.61  1.76 -68.6%
Azerbaijan .. .. .. ..  7.47  4.21  3.39  3.46  2.60  3.19  3.12 -58.2%
Belarus .. .. .. ..  9.80  5.59  5.22  5.69  6.27  5.55  5.69 -42.0%
Bosnia and Herzegovina .. .. .. ..  5.37  0.85  3.64  4.19  5.50  5.46  6.37 18.6%
Bulgaria  7.48  8.41  9.60  9.17  8.20  6.27  5.16  6.07  6.00  6.09  6.05 -26.2%
Croatia .. .. .. ..  4.25  3.16  3.79  4.48  4.13  3.69  3.93 -7.7%
Cyprus ¹  2.83  3.28  5.09  5.14  6.79  7.83  9.14  9.62  8.87  6.97  7.45 9.7%
Georgia .. .. .. ..  6.97  1.72  1.05  0.97  1.27  2.26  2.35 -66.4%
Gibraltar  2.64  2.39  3.34  3.22  5.10  9.68  11.73  13.09  15.30  17.34  20.70 306.0%
Kazakhstan .. .. .. ..  14.51  10.78  7.53  10.36  13.55  14.01  14.18 -2.3%
Kosovo .. .. .. .. .. ..  3.00  3.89  4.90  4.78  4.46 ..
Kyrgyzstan .. .. .. ..  5.18  0.98  0.91  0.95  1.11  1.66  1.44 -72.3%
Malta  2.16  2.14  3.13  3.45  6.54  6.31  5.46  6.49  6.22  3.71  3.26 -50.1%
Republic of Moldova .. .. .. ..  8.26  3.24  1.80  2.17  2.23  2.13  2.12 -74.3%
Montenegro .. .. .. .. .. .. ..  3.27  4.18  3.79  3.55 ..
Republic of North Macedonia .. .. .. ..  4.30  4.19  4.19  4.33  4.02  3.43  3.57 -17.0%
Romania  5.60  6.60  7.97  7.69  7.25  5.18  3.84  4.35  3.69  3.51  3.61 -50.1%
Russian Federation .. .. .. ..  14.59  10.44  10.06  10.33  10.71  10.65  10.64 -27.1%
Serbia .. .. .. ..  6.16  4.34  5.29  6.76  6.26  6.27  6.57 6.7%
Tajikistan .. .. .. ..  2.09  0.43  0.35  0.34  0.30  0.49  0.66 -68.6%
Turkmenistan .. .. .. ..  12.12  7.90  8.12  10.12  11.19  12.42  11.98 -1.1%
Ukraine .. .. .. ..  13.27  7.68  6.00  6.17  5.81  4.15  3.82 -71.2%
Uzbekistan .. .. .. ..  5.60  4.15  4.67  4.04  3.52  2.95  2.51 -55.3%
Former Soviet Union  7.97  9.83  11.12  11.16 .. .. .. .. .. .. .. ..
Former Yugoslavia  3.09  3.54  3.86  5.27 .. .. .. .. .. .. .. ..
Non-OECD Europe and 
Eurasia  7.40  9.05  10.28  10.37  11.52  7.72  7.05  7.40  7.58  7.31  7.24 -37.2%

Algeria  0.58  0.81  1.43  1.86  1.98  1.92  1.97  2.33  2.65  3.27  3.16 59.9%
Angola  0.23  0.26  0.30  0.27  0.32  0.27  0.28  0.31  0.65  0.77  0.61 87.9%
Benin  0.10  0.14  0.11  0.11  0.05  0.04  0.21  0.34  0.50  0.50  0.61 +
Botswana .. .. ..  1.26  2.04  2.03  2.33  2.31  1.62  3.20  3.37 65.3%
Cameroon  0.11  0.14  0.19  0.24  0.23  0.18  0.18  0.17  0.25  0.26  0.26 13.3%
Congo  0.41  0.38  0.38  0.36  0.26  0.19  0.15  0.23  0.42  0.63  0.54 106.5%
Côte d'Ivoire  0.44  0.46  0.41  0.30  0.22  0.22  0.38  0.32  0.31  0.41  0.42 90.5%
Dem. Rep. of the Congo  0.13  0.11  0.12  0.11  0.09  0.03  0.02  0.02  0.03  0.04  0.03 -68.6%
Egypt  0.56  0.65  0.92  1.28  1.36  1.28  1.43  1.89  2.10  2.13  2.15 58.2%
Eritrea .. .. .. .. ..  0.25  0.18  0.15  0.11  0.12  0.13 ..
Ethiopia  0.05  0.04  0.04  0.03  0.05  0.04  0.05  0.06  0.07  0.10  0.12 175.6%
Gabon  0.79  1.17  1.77  2.03  0.96  1.21  1.19  1.24  1.62  1.69  1.66 74.0%
Ghana  0.22  0.24  0.20  0.16  0.17  0.19  0.26  0.29  0.43  0.51  0.48 177.9%
Kenya  0.28  0.26  0.27  0.23  0.24  0.21  0.25  0.21  0.27  0.31  0.33 38.6%
Libya  1.67  3.28  5.46  5.48  5.83  6.66  6.86  7.44  7.81  6.85  6.51 11.8%
Mauritius  0.31  0.47  0.59  0.60  1.10  1.38  2.05  2.41  2.93  3.14  3.31 200.8%
Morocco  0.40  0.54  0.68  0.72  0.79  0.96  1.02  1.29  1.43  1.59  1.63 105.9%
Mozambique  0.31  0.23  0.20  0.12  0.08  0.07  0.07  0.07  0.10  0.22  0.26 213.4%
Namibia .. .. .. .. ..  1.08  1.00  1.23  1.42  1.59  1.59 ..
Niger .. .. .. .. .. ..  0.06  0.05  0.08  0.10  0.10 ..
Nigeria  0.10  0.17  0.35  0.38  0.30  0.30  0.36  0.41  0.35  0.46  0.45 52.5%
Senegal  0.28  0.33  0.37  0.33  0.28  0.28  0.36  0.41  0.42  0.50  0.52 85.8%
South Africa  6.69  7.75  7.00  6.61  6.49  6.17  6.14  7.63  8.12  7.57  7.44 14.5%
South Sudan .. .. .. .. .. .. .. .. ..  0.17  0.12 ..
Sudan  0.22  0.20  0.19  0.18  0.20  0.15  0.16  0.25  0.34  0.42  0.46 127.0%
United Rep. of Tanzania  0.10  0.09  0.08  0.07  0.07  0.08  0.08  0.13  0.14  0.19  0.18 168.2%
Togo  0.16  0.13  0.14  0.09  0.15  0.14  0.19  0.17  0.32  0.26  0.27 75.7%
Tunisia  0.72  0.86  1.24  1.32  1.48  1.54  1.82  1.93  2.19  2.27  2.27 53.1%
Zambia  0.78  0.87  0.56  0.39  0.32  0.22  0.16  0.18  0.12  0.22  0.35 10.0%
Zimbabwe  1.35  1.17  1.11  1.12  1.60  1.33  1.09  0.79  0.67  0.75  0.59 -63.2%
Other Africa  0.13  0.13  0.15  0.11  0.12  0.13  0.15  0.17  0.19  0.16  0.16 31.5%
Africa  0.67  0.78  0.83  0.85  0.84  0.80  0.81  0.94  0.97  0.97  0.95 12.2%

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.57

CO  emissions / population

tonnes CO  / capita 

% change
90-17

Bangladesh  0.04  0.06  0.08  0.08  0.11  0.14  0.16  0.22  0.33  0.44  0.48 339.8%
Brunei Darussalam  2.93  8.69  13.60  13.09  12.59  15.16  13.29  13.21  17.64  14.30  15.64 24.3%
Cambodia .. .. .. .. ..  0.14  0.16  0.20  0.32  0.52  0.67 ..
DPR of Korea  4.67  4.83  6.19  6.86  5.76  3.50  3.05  3.15  2.00  0.89  0.77 -86.7%
India  0.32  0.35  0.38  0.48  0.61  0.73  0.84  0.94  1.29  1.55  1.61 165.5%
Indonesia  0.21  0.29  0.46  0.51  0.74  1.04  1.21  1.40  1.48  1.78  1.88 154.1%
Malaysia  1.16  1.33  1.72  2.11  2.75  3.88  4.96  6.07  6.75  7.18  6.67 142.7%
Mongolia .. .. ..  6.12  5.88  4.45  3.74  4.35  5.21  5.75  6.27 6.6%
Myanmar  0.17  0.13  0.15  0.15  0.10  0.16  0.20  0.22  0.16  0.36  0.57 493.8%
Nepal  0.02  0.02  0.04  0.03  0.05  0.08  0.13  0.12  0.15  0.20  0.35 618.8%
Pakistan  0.27  0.30  0.31  0.40  0.52  0.65  0.68  0.75  0.76  0.80  0.93 79.0%
Philippines  0.65  0.71  0.69  0.54  0.61  0.82  0.87  0.83  0.82  1.02  1.21 96.4%
Singapore  2.87  3.73  5.24  6.07  9.51  10.66  10.46  8.65  8.35  8.22  8.45 -11.2%
Sri Lanka  0.22  0.19  0.24  0.22  0.21  0.30  0.56  0.69  0.61  0.93  1.08 408.0%
Chinese Taipei  1.98  2.51  4.03  3.61  5.47  7.25  9.82  11.24  11.10  10.68  11.38 108.0%
Thailand  0.43  0.50  0.71  0.81  1.43  2.35  2.42  3.06  3.32  3.61  3.54 147.6%
Viet Nam  0.37  0.35  0.27  0.29  0.26  0.37  0.55  0.94  1.43  1.95  2.00 685.1%
Other non-OECD Asia  0.38  0.42  0.54  0.34  0.31  0.30  0.32  0.37  0.47  0.71  0.89 189.9%
Non OECD Asia (excl. 
China)  0.40  0.44  0.53  0.60  0.74  0.90  1.02  1.16  1.38  1.60  1.67 124.9%

People's Rep. of China  0.93  1.12  1.39  1.55  1.84  2.41  2.46  4.15  5.86  6.64  6.68 262.9%
Hong Kong, China  2.28  2.44  2.89  4.09  5.84  5.93  6.05  6.07  5.98  6.02  5.96 2.1%
China  0.93  1.13  1.40  1.56  1.86  2.43  2.47  4.16  5.86  6.63  6.67 258.8%

Argentina  3.39  3.27  3.39  2.89  3.04  3.35  3.76  3.82  4.22  4.39  4.14 36.4%
Bolivia  0.47  0.64  0.75  0.69  0.75  0.91  0.85  0.98  1.38  1.69  1.98 163.4%
Brazil  0.90  1.21  1.39  1.15  1.24  1.41  1.67  1.67  1.89  2.20  2.04 65.4%
Colombia  1.18  1.14  1.26  1.27  1.34  1.45  1.34  1.24  1.31  1.61  1.54 14.9%
Costa Rica  0.67  0.83  0.90  0.71  0.84  1.26  1.15  1.29  1.46  1.44  1.55 83.8%
Cuba  2.35  2.56  3.10  3.19  3.22  2.06  2.45  2.22  2.60  2.34  2.28 -29.2%
Curaçao ¹  90.15  60.33  50.15  24.58  14.10  13.23  26.77  27.17  19.12  29.69  23.28 65.1%
Dominican Republic  0.75  1.01  1.09  0.96  1.03  1.42  2.06  1.90  1.92  2.04  1.99 93.0%
Ecuador  0.56  0.85  1.31  1.29  1.30  1.46  1.44  1.74  2.19  2.31  2.06 58.2%
El Salvador  0.35  0.47  0.35  0.33  0.40  0.82  0.88  1.04  0.95  1.01  0.90 124.2%
Guatemala  0.39  0.47  0.58  0.39  0.35  0.56  0.74  0.81  0.70  0.93  0.93 168.2%
Haiti  0.08  0.08  0.11  0.13  0.13  0.12  0.16  0.21  0.21  0.30  0.30 127.3%
Honduras  0.40  0.42  0.46  0.39  0.44  0.63  0.69  0.98  0.92  1.07  1.02 131.7%
Jamaica  2.91  3.67  3.03  2.00  2.99  3.32  3.69  3.75  2.46  2.44  2.41 -19.3%
Nicaragua  0.60  0.66  0.56  0.49  0.44  0.55  0.71  0.75  0.75  0.83  0.82 84.9%
Panama  1.59  1.78  1.47  1.20  1.04  1.49  1.61  2.04  2.44  2.55  2.35 126.1%
Paraguay  0.23  0.25  0.42  0.39  0.46  0.73  0.62  0.60  0.77  0.88  1.12 145.4%
Peru  1.12  1.20  1.18  0.92  0.88  0.97  1.02  1.04  1.41  1.59  1.55 76.2%
Suriname .. .. .. .. .. ..  3.08  3.31  3.22  3.73  3.43 ..
Trinidad and Tobago  5.62  4.53  5.87  5.68  6.47  6.51  7.71  13.24  16.45  15.65  13.15 103.4%
Uruguay  1.81  1.89  1.83  1.00  1.16  1.36  1.53  1.55  1.77  1.86  1.70 46.8%
Venezuela  3.85  4.20  5.43  4.86  4.71  4.78  4.75  5.14  5.91  4.51  3.56 -24.5%
Other non-OECD Americas  1.64  2.05  1.83  1.58  2.04  2.10  2.29  2.34  2.65  2.39  1.60 -21.8%
Non-OECD Americas  1.46  1.61  1.79  1.54  1.60  1.73  1.92  1.97  2.21  2.33  2.14 34.0%

Bahrain  13.15  19.59  20.11  21.72  21.53  23.86  23.82  23.13  20.59  21.92  19.97 -7.3%
Islamic Republic of Iran  1.33  2.08  2.29  3.06  3.05  4.04  4.72  5.93  6.69  6.97  6.99 129.4%
Iraq  1.01  1.33  1.92  2.44  3.00  4.71  2.99  2.71  3.37  3.62  3.66 21.8%
Jordan  0.75  1.04  1.82  2.58  2.58  2.67  2.79  3.14  2.62  2.60  2.63 2.2%
Kuwait  17.53  14.74  19.27  21.13  13.24  20.08  22.58  28.44  25.69  23.28  21.62 63.3%
Lebanon  1.95  2.22  2.55  2.47  2.04  4.23  4.34  3.64  4.22  4.21  4.43 117.1%
Oman  0.34  0.82  1.95  3.76  5.61  6.67  9.00  10.03  13.93  15.15  14.13 151.9%
Qatar  18.83  30.05  31.17  28.80  26.12  32.81  35.91  38.40  31.18  31.28  30.36 16.2%
Saudi Arabia  2.08  3.03  10.21  8.93  9.26  10.23  11.30  12.47  15.28  16.84  16.16 74.6%
Syrian Arab Republic  0.83  1.10  1.38  1.84  2.19  2.17  2.26  2.92  2.73  1.27  1.26 -42.4%
United Arab Emirates  8.83  8.88  18.45  25.62  27.90  28.44  25.31  24.27  18.69  20.38  20.91 -25.1%
Yemen  0.19  0.26  0.43  0.49  0.52  0.62  0.75  0.92  0.95  0.43  0.32 -39.5%
Middle East  1.49  2.10  3.43  4.06  4.20  5.16  5.44  6.35  7.24  7.64  7.53 79.2%

1. Please refer to the chapter Geographical coverage. 
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II.58  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Per capita emissions by sector in 2017 ¹

kilogrammes CO  / capita

Total CO2 

emissions 
from fuel 

combustion

    Electricity 
and heat 

production

Other 
energy ind. 

own use ²

Manufacturing 
industries and 

construction

Transport of which: 
road

Residential  Commercial 
and public 

services

World ³ 4 368 1 809  211  828 1 069  792  257  112

Annex I Parties 9 275 3 635  522 1 156 2 671 2 290  757  394
   Annex II Parties   10 069 3 704  615 1 151 3 208 2 792  759  486
      North America      14 645 5 290  998 1 370 5 229 4 378  895  690
      Europe      6 193 1 931  345  797 1 904 1 799  760  343
      Asia Oceania 9 922 4 813  457 1 601 2 040 1 796  440  400
   Annex I EIT   8 028 3 925  313 1 254 1 436 1 081  838  133
Non-Annex I Parties 3 112 1 419  144  758  520  472  150  51
Annex B Kyoto Parties 6 655 2 445  423  890 1 774 1 660  704  289

Non-OECD Total 3 210 1 476  141  780  521  458  172  51
OECD Total 8 938 3 409  544 1 059 2 716 2 397  666  403

Canada 14 992 2 595 3 283 1 836 4 694 3 740 1 047 1 054
Chile 4 648 1 865  102  777 1 478 1 323  214  134
Mexico 3 615 1 246  332  554 1 227 1 193  137  38
United States 14 606 5 592  742 1 317 5 289 4 449  878  649
OECD Americas 11 580 4 175  802 1 148 4 112 3 487  685  510

Australia 15 632 7 784 1 418 1 550 3 970 3 331  378  226
Israel ⁴ 7 322 4 317  191  474 2 052 2 043  40  39
Japan 8 938 4 380  273 1 621 1 619 1 453  464  442
Korea 11 663 6 260  838 1 396 2 011 1 903  681  328
New Zealand 6 673 1 059  385 1 341 3 242 2 950  123  210
OECD Asia Oceania 10 232 5 137  537 1 507 2 033 1 831  481  369

Austria 7 376 1 658  672 1 283 2 772 2 674  764  142
Belgium 7 963 1 404  546 1 633 2 221 2 168 1 395  605
Czech Republic 9 602 5 086  398 1 153 1 751 1 707  785  298
Denmark 5 421 1 612  368  639 2 087 1 914  353  109
Estonia 12 137 9 202  46  474 1 844 1 788  125  200
Finland 7 734 2 995  612 1 349 2 053 1 935  213  163
France 4 565  683  201  613 1 876 1 811  640  389
Germany 8 696 3 676  289 1 136 1 978 1 921 1 059  555
Greece 5 878 2 749  415  562 1 570 1 335  436  66
Hungary 4 678 1 226  168  735 1 314 1 285  794  293
Iceland 6 336  20 - 1 669 2 925 2 768  31  2
Ireland 7 439 2 417  82  843 2 419 2 345 1 159  399
Italy 5 310 1 802  200  527 1 612 1 518  768  280
Latvia 3 441  810 -  319 1 669 1 575  238  188
Lithuania 3 831  377  547  409 2 030 1 936  266  118
Luxembourg 14 458  447 - 1 585 9 531 9 451 1 833  960
Netherlands 9 081 3 381  576 1 513 1 795 1 734  950  459
Norway 6 587  358 2 311 1 198 2 309 1 641  41  178
Poland 7 960 3 945  202  800 1 602 1 570  941  193
Portugal 4 928 2 126  253  551 1 619 1 540  167  97
Slovak Republic 5 924 1 249  933 1 425 1 434 1 352  527  310
Slovenia 6 491 2 391 -  848 2 638 2 623  330  154
Spain 5 446 1 694  426  649 1 970 1 756  362  205
Sweden 3 743  705  270  645 1 963 1 896  15  117
Switzerland 4 394  324  43  627 1 863 1 827  985  479
Turkey 4 714 1 743  231  857 1 032  959  433  302
United Kingdom 5 432 1 333  393  560 1 845 1 736  955  280
OECD Europe ⁴ 6 133 2 086  321  813 1 747 1 655  718  323
IEA/Accession/Association 5 295 2 300  253 1 073 1 110  972  302  154
European Union - 28 6 263 2 176  311  791 1 812 1 724  739  311
G20 5 565 2 450  263 1 118 1 146  991  331  153
Africa  945  370  76  117  279  268  66  13
Americas                             6 896 2 331  495  779 2 497 2 155  406  269
Asia                                 4 039 1 927  161 1 021  572  510  193  81
Europe                               6 888 2 764  324  973 1 685 1 482  774  251
Oceania                              14 726.0 6 902.0 1 294.0 1 641.0 3 996.0 3 383.0  350.0  225.0

INTERNATIONAL ENERGY AGENCY

1. This table shows per capita emissions for the same sectors which are present throughout this publication. In particular, the emissions from electricity and 
heat production are shown separately and not reallocated.  2. Includes emissions from own use in oil refining, the manufacture of solid fuels, coal mining, oil 
and gas extraction and other energy-producing  industries.  3. World includes international bunkers in the transport sector.  4. Please refer to the chapter 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.59

Per capita emissions by sector in 2017

kilogrammes CO  / capita

Total CO2 

emissions 
from fuel 

combustion

    Electricity 
and heat 

production

Other 
energy ind. 

own use

Manufacturing 
industries and 

construction

Transport of which: 
road

Residential  Commercial 
and public 

services

Non-OECD Total 3 210 1 476  141  780  521  458  172  51

Albania 1 511 -  80  372  801  761  96  60
Armenia 1 763  423  6  154  571  571  413  114
Azerbaijan 3 124 1 247  201  177  771  652  570  53
Belarus 5 687 2 949  308  488 1 186 1 008  476  40
Bosnia and Herzegovina 6 367 4 178  187  622 1 074 1 074  189  104
Bulgaria 6 051 3 725  177  614 1 305 1 233  121  49
Croatia 3 925  761  326  571 1 583 1 528  374  152
Cyprus ¹ 7 448 3 768 -  710 2 321 2 321  415  105
Georgia 2 346  292 -  456  989  977  478  112
Gibraltar 20 703 6 105 - - 14 598 14 598 - -
Kazakhstan 14 179 5 657 2 810 3 502  804  754  890  404
Kosovo 4 461 3 086 -  416  689  683  41  201
Kyrgyzstan 1 437  251  1  138  300  295  676  62
Malta 3 261 1 525 -  114 1 303 1 211  93  191
Republic of Moldova 2 120  848 -  270  580  565  257  77
Montenegro 3 547 2 004 -  308 1 142 1 142  20  57
Republic of North Macedonia 3 572 1 987  2  416 1 022 1 020  19  102
Romania 3 614 1 398  173  603  899  868  335  111
Russian Federation 10 636 5 353  430 1 814 1 703 1 032 1 109  125
Serbia 6 569 4 560  93  629  888  880  216  118
Tajikistan  655  109 -  172  132  132  122 -
Turkmenistan 11 983 3 602  901  408 2 043 1 367  81 2 926
Ukraine 3 821 1 853  71  701  568  473  491  50
Uzbekistan 2 506 1 266  63  281  157  93  548  108
Non-OECD Europe and 
Eurasia ¹ 7 242 3 489  399 1 201 1 132  801  728  163

Algeria 3 158  913  248  291 1 083 1 025  527  16
Angola  605  180  35  47  226  220  53  65
Benin  605  18 -  38  536  536  8  1
Botswana 3 367 1 869 -  323 1 110 1 092  15  29
Cameroon  256  92  2  10  128  128  20 -
Congo  541  254 -  22  251  229  11  4
Côte d'Ivoire  421  156  5  58  148  132  22  15
Dem. Rep. of the Congo  27 - -  1  26  22 - -
Egypt 2 145  852  155  333  599  571  174 -
Eritrea  125  72 -  4  38  38  10  2
Ethiopia  124 - -  45  62  60  5  2
Gabon 1 663  474  22  585  407  402  89  62
Ghana  478  121 -  70  246  227  23  3
Kenya  327  38  2  76  175  174  30 -
Libya 6 514 3 285  88  243 2 705 2 697  194 -
Mauritius 3 306 2 005 -  257  889  843  113  36
Morocco 1 627  630 -  227  494  491  187  12
Mozambique  257  40  3  25  140  133  3  4
Namibia 1 593  36 -  130  820  782  3  3
Niger  95  24 -  10  58  57  2  1
Nigeria  450  71  62  36  269  264  9 -
Senegal  524  193  4  98  200  191  26  1
South Africa 7 435 3 976  952  810  947  900  405  193
South Sudan  123  33  17  4  61  58  1  1
Sudan  463  122  4  36  275  269  9  6
United Rep. of Tanzania  177  42 -  32  94  90  7 -
Togo  267  3 -  25  210  210  30 -
Tunisia 2 268  764  41  449  660  609  182  60
Zambia  351  109  2  99  67  67  1  6
Zimbabwe  588  322  6  69  135  126  16 -
Other Africa  163  26  5  43  72  70  8  1
Africa  945  370  76  117  279  268  66  13

1. Please refer to the chapter Geographical Coverage . 
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II.60  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Per capita emissions by sector in 2017

kilogrammes CO  / capita

Total CO2 

emissions 
from fuel 

combustion

    Electricity 
and heat 

production

Other 
energy ind. 

own use

Manufacturing 
industries and 

construction

Transport of which: 
road

Residential  Commercial 
and public 

services

Bangladesh  475  224  1  105  66  51  55  3
Brunei Darussalam 15 641 6 165 4 991  989 3 102 3 102  214 -
Cambodia  672  259 -  41  330  279  11  24
DPR of Korea  768  128  2  447  55  55  5 -
India 1 614  822  24  420  218  198  63  19
Indonesia 1 880  742  88  390  537  472  83  11
Malaysia 6 674 3 381  76 1 026 1 924 1 863  94  76
Mongolia 6 267 4 149  3  575  685  457  487 -
Myanmar  570  151  22  154  111  81  1  27
Nepal  345 - -  109  163  163  26  19
Pakistan  931  277  7  267  273  267  84  19
Philippines 1 206  602  10  170  328  285  29  59
Singapore 8 447 3 687 1 019 2 398 1 237 1 195  36  70
Sri Lanka 1 077  463  2  33  512  495  36  9
Chinese Taipei 11 381 6 997  670 1 738 1 580 1 541  172  164
Thailand 3 538 1 277  231  723 1 091 1 037  66  31
Viet Nam 2 002  749 -  673  400  375  107  58
Other non-OECD Asia  887  422  24  158  227  191  10  1

Non OECD Asia (excl. 
China) 1 671  787  41  396  318  292  65  23

People's Rep. of China 6 678 3 312  226 1 981  635  518  277  107
Hong Kong, China 5 957 3 637 -  975 1 129 1 126  106  111
China 6 674 3 313  224 1 976  638  521  276  107
Argentina 4 142 1 152  423  664 1 052  948  504  78
Bolivia 1 981  390  97  190  776  746  127  12
Brazil 2 043  328  144  431  971  888  88  10
Colombia 1 535  216  128  334  639  637  75  19
Costa Rica 1 546  6  6  156 1 180 1 176  38  106
Cuba 2 283  911  40  923  133  131  54  2
Curaçao ¹ 23 280 2 339 10 762 2 476 6 789 6 789  914 -
Dominican Republic 1 990  921  10  297  601  478  121  22
Ecuador 2 063  315  93  151 1 138 1 064  143  74
El Salvador  899  139 -  174  527  527  55  3
Guatemala  928  235  9  138  492  490  54  1
Haiti  300  88 -  56  131  131  24 -
Honduras 1 017  318 -  177  477  474  20  17
Jamaica 2 412  889 -  697  695  694  23  96
Nicaragua  821  226  4  105  377  335  26  76
Panama 2 345  503 -  476 1 164 1 153  149  43
Paraguay 1 124 - -  27 1 065 1 062  32 -
Peru 1 545  365  95  241  728  699  80  26
Suriname 3 425 1 422  32  121 1 152  723  77  45
Trinidad and Tobago 13 154 3 765 5 078 1 809 2 225 1 998  261  16
Uruguay 1 699  54  43  233 1 086 1 080  119  24
Venezuela 3 556  963  656  731 1 053 1 052  115  39
Other non-OECD Americas 1 596  593 -  105  632  575  95  61
Non-OECD Americas 2 141  458  184  405  857  802  122  25
Bahrain 19 969 13 658 2 328 1 303 2 502 2 444  178 -
Islamic Republic of Iran 6 987 2 019  464 1 192 1 626 1 614 1 325  210
Iraq 3 655 2 071  340  246  751  751  246 -
Jordan 2 633 1 065  58  249  940  937  199  50
Kuwait 21 615 10 471 3 289 4 451 3 189 3 189  215 -
Lebanon 4 428 2 577 -  190 1 533 1 533  115 -
Oman 14 128 3 555 1 827 3 560 2 633 2 633  126 1 843
Qatar 30 359 8 396 11 690 5 020 5 097 5 097  155 -
Saudi Arabia 16 157 7 486  884 3 864 3 774 3 679  149 -
Syrian Arab Republic 1 261  647  32  129  279  269  103  22
United Arab Emirates 20 905 9 422  276 6 769 4 332 4 216  107 -
Yemen  316  119  5  37  92  92  51  7
Middle East 7 532 3 046  591 1 495 1 664 1 641  553  113

1. Please refer to the chapter Geographical Coverage . 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.61

Share of electricity output from non fossil sources ¹

[%]

% change
90-17

                      
World  36.5  37.6  35.3  33.3  32.5  31.7  31.8  32.4  33.5  34.3  34.9 -4.4%

Annex I Parties  37.8  40.6  39.1  38.3  39.5  39.1  39.0  40.5  42.1  42.9  44.0 16.4%
   Annex II Parties    41.0  42.4  40.2  39.1  40.7  40.4  40.1  41.7  43.3  44.2  45.6 11.2%
      North America       36.8  37.3  33.9  33.6  35.2  37.2  37.1  38.3  38.9  40.6  42.6 15.8%
      Europe       50.8  52.7  52.2  50.3  53.4  54.4  56.7  59.4  61.8  61.4  61.2 20.5%
      Asia Oceania  34.4  38.2  37.2  34.4  32.5  21.2  14.7  15.5  18.6  19.4  21.8 -36.6%
   Annex I EIT    25.7  31.5  33.8  35.1  34.9  34.0  34.6  36.0  37.4  37.5  38.4 49.4%
Non-Annex I Parties  32.5  30.3  27.5  25.7  24.5  23.9  24.7  24.8  26.0  27.2  27.7 -14.8%
Annex B Kyoto Parties  41.7  45.6  46.0  44.9  47.1  47.5  49.5  51.8  54.1  53.7  53.9 29.3%

Non-OECD Total  29.8  30.7  28.9  27.1  25.9  25.2  26.0  26.2  27.2  28.4  28.9 -3.0%
OECD Total  40.2  41.4  38.9  37.9  38.8  38.4  38.2  39.5  41.2  42.0  42.9 6.7%

Canada  77.5  78.5  72.6  74.9  76.9  77.8  79.0  80.0  78.9  80.2  81.0 4.5%
Chile  53.8  72.4  48.5  53.9  40.4  39.6  36.4  35.9  43.6  43.3  43.9 -18.4%
Mexico  27.2  29.2  23.8  19.5  18.7  18.2  16.6  17.3  19.0  18.6  19.4 -28.7%
United States  30.6  30.9  28.0  27.6  29.5  31.3  30.9  31.9  32.7  34.5  36.6 19.6%
OECD Americas  36.6  37.3  33.5  33.1  34.4  36.2  35.9  37.1  37.8  39.3  41.2 12.6%

Australia  9.7  9.6  8.4  8.8  8.6  10.4  10.5  13.1  13.3  14.5  15.6 60.8%
Israel ² -  0.1  0.1  0.1  0.3  0.6  0.8  0.9  1.9  2.5  2.9 x
Japan  37.2  41.6  41.7  38.5  36.2  21.5  13.3  13.7  17.3  17.9  20.9 -43.8%
Korea  56.2  38.7  39.2  38.9  31.2  31.3  29.7  27.6  32.2  32.1  30.0 -46.6%
New Zealand  80.2  84.0  71.7  64.5  73.4  76.3  71.9  74.4  80.2  84.4  81.3 1.4%
OECD Asia Oceania  35.8  37.4  36.6  34.4  31.3  23.2  18.3  18.3  21.8  22.4  23.5 -34.4%

Austria  66.2  70.5  72.6  63.4  66.2  65.6  74.5  78.1  76.7  78.0  75.4 13.9%
Belgium  61.6  57.2  59.4  58.3  58.3  63.7  62.5  66.6  59.7  68.9  68.5 11.2%
Czech Republic  22.1  24.2  21.8  34.0  39.8  41.0  44.4  46.7  44.0  40.9  44.3 100.5%
Denmark  3.2  5.1  15.6  27.1  32.0  40.3  48.3  46.0  65.5  60.4  70.6 +
Estonia -  0.1  0.2  1.1  8.1  9.1  12.3  9.2  14.4  12.4  13.8 x
Finland  64.8  60.5  65.8  66.6  58.6  64.8  73.7  69.5  78.7  78.4  80.5 24.2%
France  88.7  92.2  90.5  88.9  89.8  89.5  90.0  90.8  92.2  89.9  88.3 -0.5%
Germany  31.3  33.6  35.8  37.2  39.5  38.5  39.3  39.7  43.8  42.7  45.4 45.0%
Greece  5.1  8.6  7.8  10.8  18.3  13.8  16.7  25.1  28.7  27.4  25.0 390.2%
Hungary  49.0  41.9  41.0  43.9  50.3  51.1  53.2  60.0  63.0  60.8  59.8 22.0%
Iceland  99.9  99.8  99.9  99.9  100.0  100.0  100.0  100.0  100.0  100.0  100.0 0.1%
Ireland  4.9  4.1  5.0  7.3  13.2  20.0  19.4  22.0  28.0  24.9  28.9 489.8%
Italy  16.4  17.6  19.1  16.7  26.0  27.9  31.3  39.2  38.9  37.8  35.6 117.1%
Latvia  67.6  73.8  68.3  69.6  54.9  50.5  66.6  56.9  50.2  54.2  72.5 7.2%
Lithuania  61.6  90.4  79.6  76.3  23.2  32.2  31.1  41.8  45.6  64.3  77.3 25.5%
Luxembourg  13.2  22.1  40.7  6.3  8.3  9.3  11.2  20.0  32.3  58.3  66.8 406.1%
Netherlands  6.2  7.0  8.0  11.7  12.8  14.6  16.0  14.9  16.2  16.4  17.9 188.7%
Norway  99.9  99.8  99.8  99.6  95.8  96.6  98.0  97.9  97.9  98.0  98.0 -1.9%
Poland  1.1  1.4  1.6  2.7  7.0  8.1  10.5  10.5  13.9  13.8  14.2 +
Portugal  34.7  28.3  29.7  17.9  52.8  46.5  42.5  58.3  47.5  54.6  39.1 12.7%
Slovak Republic  54.6  61.7  68.5  71.5  74.8  72.4  74.3  77.7  79.9  80.3  79.3 45.2%
Slovenia  60.8  62.2  63.6  62.6  64.0  63.4  63.4  65.8  67.5  66.4  66.9 10.0%
Spain  53.1  48.2  43.8  36.2  53.6  49.9  50.6  59.7  55.6  60.2  53.6 0.9%
Sweden  97.7  94.7  96.7  97.0  94.3  96.2  97.5  97.5  98.1  97.7  97.9 0.2%
Switzerland  98.0  97.4  97.0  96.2  96.6  96.6  96.8  97.0  97.1  96.5  96.7 -1.3%
Turkey  40.4  41.6  25.0  24.6  26.4  25.4  27.3  28.9  32.1  33.1  29.6 -26.7%
United Kingdom  22.5  28.8  25.4  24.9  23.3  28.5  30.9  34.8  45.7  46.0  50.6 124.9%
OECD Europe  47.3  49.4  48.3  46.8  49.5  50.1  52.4  54.8  57.0  56.5  56.1 18.6%

IEA/Accession/Association  38.8  38.8  36.0  33.9  33.5  32.5  32.8  33.4  35.1  36.1  36.6 -5.7%
European Union - 28  42.9  45.7  45.4  44.6  48.0  48.5  50.6  53.6  56.0  55.6  55.4 29.1%
G20  36.1  37.1  34.8  33.0  32.7  31.7  31.8  32.5  34.1  35.1  35.6 -1.4%
Africa  20.7  20.0  20.3  18.5  19.1  19.0  18.2  19.2  19.4  19.4  19.9 -3.9%
Americas                              41.0  42.1  38.9  38.7  40.3  42.3  41.7  42.4  42.5  44.3  46.3 12.9%
Asia                                  28.3  26.7  23.8  22.1  21.1  18.8  19.3  19.8  22.1  23.3  23.9 -15.5%
Europe                                39.2  44.7  45.6  44.8  46.6  46.5  48.2  50.5  52.5  52.2  52.4 33.7%
Oceania                               22.20  22.80  18.70  17.80  18.60  20.40  20.00  22.40  23.30  24.60  25.10 13.1%

INTERNATIONAL ENERGY AGENCY

1.This indicator was calculated as the ratio between electricity output from non fossil sources and the total electricity output. Both main activity producers and 
autoproducers have been included in the calculation.  2. Please refer to the chapter Geographical coverage. 
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II.62  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Share of electricity output from non fossil sources

[%]

% change
90-17

Non-OECD Total  29.8  30.7  28.9  27.1  25.9  25.2  26.0  26.2  27.2  28.4  28.9 -3.0%

Albania  86.4  94.0  96.1  98.7  100.0  98.6  100.0  100.0  100.0  100.0  100.0 15.7%
Armenia  15.0  40.0  54.8  71.1  77.8  67.8  57.7  58.8  64.1  64.7  63.0 320.0%
Azerbaijan  7.2  9.1  8.2  13.2  18.4  13.2  7.9  6.7  7.0  8.4  7.8 8.3%
Belarus  0.1  0.1  0.1  0.1  0.4  0.4  0.6  0.8  0.8  1.2  2.2 +
Bosnia and Herzegovina  20.9  82.8  48.8  47.6  46.9  28.7  29.9  41.5  35.5  31.9  24.4 16.7%
Bulgaria  39.3  46.8  51.3  52.3  45.7  40.5  45.4  49.0  49.6  51.3  48.3 22.9%
Croatia  44.3  61.4  57.3  54.1  62.8  47.0  49.7  66.5  66.8  66.3  60.4 36.3%
Cyprus ¹ - - - -  1.4  3.6  5.4  7.6  8.8  8.7  8.7 x
Georgia  55.2  63.8  78.9  85.8  92.5  77.4  74.5  82.2  78.0  80.7  80.6 46.0%
Gibraltar - - - - - - - - - - - -
Kazakhstan  8.4  12.5  14.7  11.6  9.7  9.1  8.2  7.5  8.9  11.2  11.3 34.5%
Kosovo  100.0  100.0  1.8  2.5  3.0  1.8  1.6  2.2  2.3  4.1  3.0 -97.0%
Kyrgyzstan  63.5  77.8  85.9  85.9  91.8  93.3  93.5  93.5  85.2  86.7  91.6 44.3%
Malta - - - - -  0.5  1.1  1.6  7.8  15.7  10.0 x
Republic of Moldova  1.6  4.2  6.7  6.3  6.7  6.1  4.6  7.0  4.7  4.3  6.4 300.0%
Montenegro  100.0  100.0  100.0  65.2  68.4  45.3  51.9  63.5  49.7  58.7  45.1 -54.9%
Republic of North Macedonia  8.5  13.1  17.2  21.5  33.5  21.2  16.7  26.1  35.9  36.7  23.1 171.8%
Romania  17.7  28.5  39.7  43.4  52.7  45.3  44.9  54.3  57.4  59.2  56.0 216.4%
Russian Federation  26.3  32.0  33.6  33.9  32.6  32.2  32.2  33.5  34.2  35.1  35.7 35.7%
Serbia  19.2  30.8  30.7  31.8  31.8  22.8  25.7  26.1  26.9  28.1  25.5 32.8%
Tajikistan  90.9  98.5  98.4  99.3  99.8  99.8  99.6  99.7  99.1  96.5  94.6 4.1%
Turkmenistan  4.8 - - - - - - - - - - -100.0%
Ukraine  29.0  41.5  51.7  54.4  54.3  52.0  51.1  50.8  58.7  55.4  62.5 115.5%
Uzbekistan  11.8  13.0  7.5  18.7  15.8  10.8  12.6  10.4  12.3  12.4  13.6 15.3%
Former Soviet Union  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0 -
Former Yugoslavia  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0 -
Non-OECD Europe and 
Eurasia  25.3  32.5  35.4  36.3  35.4  33.5  33.4  34.6  35.5  36.1  36.6 44.7%

Algeria  0.8  1.0  0.2  1.6  0.4  1.0  1.1  0.6  0.3  0.5  0.8 x
Angola  86.2  93.7  63.1  79.6  68.0  70.9  60.8  58.0  53.2  56.1  71.4 -17.2%
Benin - -  2.4  0.9  0.9 - - -  1.8  3.6  2.0 x
Botswana - - - - - - -  0.2  0.1  0.1  0.1 x
Cameroon  98.5  98.9  98.9  94.2  73.2  75.3  75.4  68.2  55.0  52.9  51.3 -47.9%
Congo  99.4  99.4  99.7  82.0  54.7  64.7  61.0  62.4  50.8  48.7  44.2 -55.5%
Côte d'Ivoire  66.7  60.5  36.7  27.2  28.3  30.1  26.4  21.9  16.7  21.4  16.6 -75.1%
Dem. Rep. of the Congo  99.6  99.7  99.9  99.9  98.9  98.9  99.9  99.9  99.8  99.8  99.9 0.3%
Egypt  23.5  21.9  17.7  12.1  10.0  9.3  8.9  8.8  8.5  8.4  8.6 -63.4%
Eritrea  100.0 -  0.5  0.3  0.6  0.6  0.6  0.5  0.5  0.5  0.5 -99.5%
Ethiopia  88.4  93.5  98.6  99.6  99.4  99.4  99.8  99.9  100.0  100.0  100.0 13.1%
Gabon  72.4  70.2  61.6  52.1  47.3  41.6  42.5  45.1  43.7  41.4  39.7 -45.2%
Ghana  100.0  99.7  91.5  82.9  68.8  67.5  67.1  64.0  50.9  56.3  40.1 -59.9%
Kenya  92.9  89.8  47.1  71.7  69.1  67.0  74.9  69.4  87.6  79.4  79.7 -14.2%
Libya - - - - - - - - - - - -
Mauritius  31.2  26.8  29.6  25.0  24.3  20.2  20.7  20.6  22.7  21.8  20.9 -33.0%
Morocco  12.7  5.1  6.1  6.1  17.4  10.8  8.6  19.4  18.5  18.8  18.1 42.5%
Mozambique  62.6  92.9  99.5  99.8  99.9  99.9  99.9  97.7  76.7  71.6  82.8 32.3%
Namibia  100.0  96.8  99.2  99.8  95.6  98.2  97.8  95.6  97.8  95.6  96.0 -4.0%
Niger  100.0  100.0 -  0.9  1.0 - -  0.9  0.8  1.0  1.0 -99.0%
Nigeria  32.6  34.7  38.2  33.0  24.4  21.8  19.8  18.5  17.7  17.6  17.2 -47.2%
Senegal  4.7  4.1  10.0  18.2  13.7  14.1  13.4  12.4  11.1  12.5  12.3 161.7%
South Africa  5.7  6.4  6.9  5.3  5.7  6.1  5.3  6.2  7.4  9.1  9.5 66.7%
South Sudan  100.0  100.0  100.0  100.0  100.0  100.0  0.4  0.4  0.3  0.3  0.6 -99.4%
Sudan  63.2  52.1  46.0  33.0  82.7  76.5  70.1  80.9  64.5  55.8  60.1 -4.9%
United Rep. of Tanzania  95.1  80.0  86.4  50.1  51.7  39.6  31.9  29.5  33.1  30.5  30.0 -68.5%
Togo  60.1  82.5  57.1  40.2  54.2  86.7  84.7  81.7  75.3  90.1  90.5 50.6%
Tunisia  0.8  0.5  0.8  1.5  4.1  2.1  2.9  3.7  4.0  4.3  4.0 400.0%
Zambia  99.2  99.3  99.4  99.4  99.9  99.9  99.9  99.9  97.0  94.3  86.0 -13.3%
Zimbabwe  46.7  29.3  45.7  52.4  68.0  57.9  60.4  54.0  52.7  44.2  54.6 16.9%
Other Africa  54.5  54.0  54.5  51.0  45.3  52.5  56.9  60.5  59.4  57.5  57.4 5.3%
Africa  20.7  20.0  20.3  18.5  19.1  19.0  18.2  19.2  19.4  19.4  19.9 -3.9%

1. Please refer to the chapter Geographical coverage. 
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Share of electricity output from non fossil sources

[%]

% change
90-17

Bangladesh  11.4  3.4  4.9  2.9  1.9  2.1  1.7  2.0  1.3  1.7  1.7 -85.1%
Brunei Darussalam - - - - -  0.1  0.1 - - - - -
Cambodia  100.0 -  0.2  6.1  5.5  7.1  37.7  57.9  46.4  47.6  39.9 -60.1%
DPR of Korea  56.3  61.7  52.6  57.3  61.9  68.7  70.2  75.8  72.8  75.6  78.5 39.4%
India  26.6  19.1  16.6  19.1  18.9  20.3  18.8  20.3  18.4  19.3  19.7 -25.9%
Indonesia  20.9  16.5  16.0  13.6  15.9  12.0  11.2  12.3  10.7  12.6  12.5 -40.2%
Malaysia  17.3  13.7  10.1  6.3  6.0  6.7  7.4  8.6  10.0  13.5  16.9 -2.3%
Mongolia - -  0.1  0.1  1.0  1.4  1.3  2.5  4.0  3.9  6.6 x
Myanmar  48.1  40.0  37.0  49.8  67.7  76.2  72.4  72.0  58.9  54.6  56.2 16.8%
Nepal  99.9  96.9  98.4  99.4  99.9  99.9  99.5  99.7  100.0  100.0  100.0 0.1%
Pakistan  45.7  41.6  28.2  35.6  37.3  35.5  35.8  35.9  36.6  33.9  31.7 -30.6%
Philippines  45.4  36.8  42.9  32.4  26.3  28.7  28.4  26.4  25.4  24.2  24.6 -45.8%
Singapore  0.5  1.1  0.8  1.3  1.3  1.3  1.4  1.5  1.8  1.9  1.9 280.0%
Sri Lanka  99.8  92.7  45.8  37.2  53.1  40.8  29.2  59.9  48.5  32.6  29.1 -70.8%
Chinese Taipei  44.4  31.1  24.3  20.4  20.0  19.8  20.0  20.4  17.8  16.3  12.5 -71.8%
Thailand  11.3  8.7  6.8  5.5  5.6  8.0  8.3  8.1  8.4  15.1  16.4 45.1%
Viet Nam  61.8  72.2  54.8  31.7  29.1  39.5  45.0  43.2  35.1  36.2  45.0 -27.2%
Other non-OECD Asia  54.8  54.2  59.6  53.0  64.5  78.0  79.5  80.3  71.1  63.7  61.6 12.4%
Non OECD Asia (excl. 
China)  31.0  23.6  19.7  19.4  19.1  20.5  20.0  21.1  19.2  20.4  21.1 -31.9%

People's Rep. of China  20.4  20.5  17.9  18.3  20.4  18.6  21.9  22.3  26.8  28.3  28.9 41.7%
Hong Kong, China - - - -  0.2  0.2  0.2  0.2  0.3  0.3  0.3 x
China  19.5  19.9  17.5  18.0  20.2  18.4  21.8  22.2  26.7  28.2  28.8 47.7%

Argentina  49.8  50.8  40.1  40.0  34.3  37.2  34.0  35.9  33.1  32.6  33.6 -32.5%
Bolivia  52.4  43.3  51.5  41.3  34.0  34.2  32.2  33.8  29.4  21.9  25.8 -50.8%
Brazil  95.5  95.1  91.3  89.8  87.6  90.2  85.4  79.5  76.6  83.2  81.9 -14.2%
Colombia  76.4  76.4  75.5  80.2  72.1  83.5  79.6  69.4  64.0  65.9  79.6 4.2%
Costa Rica  97.5  82.7  99.1  96.7  93.3  91.2  91.8  88.3  99.0  98.2  99.7 2.3%
Cuba  10.3  6.1  6.9  3.2  3.2  3.2  3.7  4.4  3.9  4.0  3.8 -63.1%
Curaçao ¹ -  0.8  0.7  5.7  4.8  4.8  22.0  22.9  26.5  25.9  38.6 x
Dominican Republic  10.1  11.8  7.7  14.8  10.2  10.2  11.6  12.5  7.5  10.7  15.1 49.5%
Ecuador  78.5  61.2  71.7  55.1  45.5  55.6  54.9  49.0  52.8  60.2  70.4 -10.3%
El Salvador  93.2  57.8  58.1  58.2  65.0  62.9  60.2  60.4  57.9  58.3  74.4 -20.2%
Guatemala  91.6  66.4  51.7  47.5  63.8  64.4  66.5  67.3  58.0  59.8  70.1 -23.5%
Haiti  79.4  51.1  51.7  47.7  30.2  17.6  20.1  13.4  8.0  6.5  12.1 -84.8%
Honduras  98.3  61.3  62.0  34.9  49.0  43.2  44.8  43.3  41.8  49.9  58.2 -40.8%
Jamaica  7.6  5.2  4.8  3.7  7.7  8.7  10.5  9.6  10.3  12.3  17.1 125.0%
Nicaragua  61.4  45.4  21.4  34.6  37.0  34.0  42.8  52.3  50.1  52.2  56.0 -8.8%
Panama  85.3  69.1  70.4  64.3  57.1  52.7  62.9  57.9  65.3  66.6  71.8 -15.8%
Paraguay  100.0  99.7  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0  100.0 -
Peru  76.8  80.3  82.0  72.3  57.7  56.8  55.3  53.9  52.7  50.5  59.4 -22.7%
Suriname  100.0  100.0  88.4  52.7  70.2  60.6  63.3  60.0  60.1  60.0  60.1 -39.9%
Trinidad and Tobago  0.9  0.8  0.4  0.3 - - - - - - - -100.0%
Uruguay  94.9  93.5  93.4  87.5  87.6  72.0  61.7  83.6  92.8  96.7  98.3 3.6%
Venezuela  62.3  70.1  73.7  73.3  67.5  70.9  67.4  67.9  61.1  58.4  60.7 -2.6%
Other non-OECD Americas  7.0  5.5  1.4  5.7  3.5  1.9  1.7  2.0  2.0  2.0  2.7 -61.4%
Non-OECD Americas  75.9  75.9  73.2  71.7  69.6  72.0  68.6  66.0  62.9  66.1  68.7 -9.5%

Bahrain - - - - - - - - - - - -
Islamic Republic of Iran  10.3  8.6  3.0  9.1  4.2  5.3  5.7  7.4  6.1  8.1  7.5 -27.2%
Iraq  10.8  1.9  1.9  19.7  9.7  6.3  9.5  8.1  3.7  4.2  1.7 -84.3%
Jordan  0.3  0.3  0.6  0.7  0.5  0.5  0.4  0.4  1.0  4.7  6.7 +
Kuwait - - - - - - - - - - - -
Lebanon  33.3  13.6  4.6  8.5  5.3  4.9  6.8  7.3  2.5  2.0  1.7 -94.9%
Oman - - - - - - - - - - - -
Qatar - - - - - - - - - - - -
Saudi Arabia - - - - - - - - - - - -
Syrian Arab Republic  23.5  15.1  12.8  12.4  5.6  7.8  9.2  11.9  2.3  5.1  4.1 -82.6%
United Arab Emirates - - - - - - -  0.1  0.2  0.3  0.6 x
Yemen - - - - - - - -  1.8  10.6  13.8 x
Middle East  5.3  3.5  1.9  4.6  2.2  2.4  2.6  3.1  2.0  2.8  2.5 -52.8%

1. Please refer to the chapter Geographical coverage. 
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World

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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World
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 20521.1 21 387.2 23 239.8 27 074.8 30 571.4 32 430.9 32 839.9 60%
Share of World CO₂ from fuel combustion 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

TPES (PJ) 367002   385 904   419 743   480 637   538 009   570 694   584 990 59%
GDP (billion 2010 USD) 37951.2 42 218.4 50 021.6 58 160.3 66 114.4 75 858.8 80 078.9 111%
GDP PPP (billion 2010 USD) 46097.5 51 513.0 61 778.6 74 409.7 89 251.2 106 129.7 113 555.3 146%
Population (millions) 5285.8 5 711.7 6 117.0 6 514.3 6 925.4 7 347.4 7 518.8 42%

CO₂ / TPES (tCO  per TJ) 55.9 55.4 55.4 56.3 56.8 56.8 56.1 0%
CO  / GDP (kgCO  per 2010 USD) 0.54 0.5 0.5 0.5 0.5 0.4 0.4 -24%
CO  / GDP PPP (kgCO  per 2010 USD) 0.45 0.4 0.4 0.4 0.3 0.3 0.3 -35%
CO  / population (tCO  per capita) 3.9 3.7 3.8 4.2 4.4 4.4 4.4 13%

Share of electricity output from fossil fuels 64% 62% 65% 67% 68% 67% 65%
CO  / kWh of electricity (gCO /kWh) 532 533 537 541 528 505 485 -9%

CO₂ emissions index 100 104 113 132 149 158 160 60%
Population index 100 108 116 123 131 139 142 42%
GDP PPP per population index 100 103 116 131 148 166 173 73%
Energy intensity index - TPES / GDP PPP 100 94 85 81 76 68 65 -35%
Carbon intensity index - CO  / TPES 100 99 99 101 102 102 100 0%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 14 502.0 6 743.0  217.8 60%
Electricity and heat generation 9 761.4 2 975.1  151.8 78%
Other energy industry own use  328.3  675.9  1.2 62%
Manufacturing industries and construction 3 811.2 1 333.2  53.7 57%
Transport  0.3  246.0 x 75%
      of which: road                     x  102.9 x 80%
Other  600.8 1 512.8  11.1 1%
     of which: residential                298.6 1 034.8  0.0 5%
     of which: services  132.1  447.0  7.5 8%
Memo: international marine bunkers x  0.1 x 88%
Memo: international aviation bunkers x x x 126%

2. Other includes industrial waste and non-renewable municipal waste. 3. World includes international marine bunkers and international aviation bunkers.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Other transport - oil                      
Manufacturing industries - gas             
Residential - gas                          
Manufacturing industries - oil             
Unallocated autoproducers - coal           

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Africa

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Africa
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 530.6  578.4  663.0  865.2 1 017.9 1 156.7 1 185.1 123%
Share of World CO₂ from fuel combustion 2.6% 2.7% 2.9% 3.2% 3.3% 3.6% 3.6%

TPES (PJ) 16136   18 301   20 505   24 400   28 475   32 052   33 997 111%
GDP (billion 2010 USD) 940.5  987.8 1 180.5 1 519.8 1 948.6 2 323.1 2 430.1 158%
GDP PPP (billion 2010 USD) 2140.4 2 270.4 2 739.2 3 516.2 4 536.9 5 404.7 5 707.8 167%
Population (millions) 630.5  721.9  816.4  923.3 1 047.9 1 192.7 1 254.6 99%

CO₂ / TPES (tCO  per TJ) 32.9 31.6 32.3 35.5 35.7 36.1 34.9 6%
CO  / GDP (kgCO  per 2010 USD) 0.56 0.6 0.6 0.6 0.5 0.5 0.5 -13%
CO  / GDP PPP (kgCO  per 2010 USD) 0.25 0.3 0.2 0.2 0.2 0.2 0.2 -16%
CO  / population (tCO  per capita) 0.8 0.8 0.8 0.9 1.0 1.0 0.9 12%

Share of electricity output from fossil fuels 79% 80% 80% 82% 81% 81% 80%
CO  / kWh of electricity (gCO /kWh) 684 702 665 645 626 597 568 -17%

CO₂ emissions index 100 109 125 163 192 218 223 123%
Population index 100 114 129 146 166 189 199 99%
GDP PPP per population index 100 93 99 112 128 133 134 34%
Energy intensity index - TPES / GDP PPP 100 107 99 92 83 79 79 -21%
Carbon intensity index - CO  / TPES 100 96 98 108 109 110 106 6%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  391.2  248.0  0.4 123%
Electricity and heat generation  256.6  148.8 - 115%
Other energy industry own use  52.2  32.8 - 210%
Manufacturing industries and construction  48.1  38.2  0.4 25%
Transport  0.0  3.1 - 208%
      of which: road                     -  0.8 - 214%
Other  34.4  25.2 - 143%
     of which: residential                21.2  22.5 - 121%
     of which: services  10.5  1.0 - 191%
Memo: international marine bunkers - - - -8%
Memo: international aviation bunkers - - - 138%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Other energy industry - coal               
Manufacturing industries - coal            
Residential - oil                          
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
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II.70  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Americas

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.71

Americas
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 6062.7 6 504.2 7 435.3 7 567.7 7 411.5 7 144.1 6 905.2 14%
Share of World CO₂ from fuel combustion 29.5% 30.4% 32.0% 28.0% 24.2% 22.0% 21.0%

TPES (PJ) 108468   118 121   130 916   137 113   136 772   138 844   137 096 26%
GDP (billion 2010 USD) 12901 14 706.4 17 876.5 20 315.2 21 950.3 24 437.5 25 108.0 95%
GDP PPP (billion 2010 USD) 14178.5 16 193.8 19 620.5 22 305.1 24 371.3 27 216.0 27 938.4 97%
Population (millions) 724.5  782.3  837.2  887.5  937.1  983.3 1 001.3 38%

CO₂ / TPES (tCO  per TJ) 55.9 55.1 56.8 55.2 54.2 51.5 50.4 -10%
CO  / GDP (kgCO  per 2010 USD) 0.47 0.4 0.4 0.4 0.3 0.3 0.3 -41%
CO  / GDP PPP (kgCO  per 2010 USD) 0.43 0.4 0.4 0.3 0.3 0.3 0.2 -42%
CO  / population (tCO  per capita) 8.4 8.3 8.9 8.5 7.9 7.3 6.9 -18%

Share of electricity output from fossil fuels 59% 58% 61% 61% 60% 58% 54%
CO  / kWh of electricity (gCO /kWh) 500 496 518 483 439 384 353 -30%

CO₂ emissions index 100 107 123 125 122 118 114 14%
Population index 100 108 116 122 129 136 138 38%
GDP PPP per population index 100 106 120 128 133 141 143 43%
Energy intensity index - TPES / GDP PPP 100 95 87 80 73 67 64 -36%
Carbon intensity index - CO  / TPES 100 99 102 99 97 92 90 -10%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 569.6 2 088.2  20.3 14%
Electricity and heat generation 1 399.7  786.6  16.1 8%
Other energy industry own use  15.8  293.7 - 26%
Manufacturing industries and construction  151.6  421.8  3.3 -10%
Transport -  67.3 - 36%
      of which: road                     -  16.1 - 43%
Other  2.6  518.8  0.8 -1%
     of which: residential                0.3  304.6 - -6%
     of which: services  2.3  206.9  0.8 2%
Memo: international marine bunkers - - - 6%
Memo: international aviation bunkers - - - 107%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Other energy industry own use - gas        
Other transport - oil                      
Non-specified other - gas                  
Manufacturing industries - oil             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)
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II.72  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Asia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.73

Asia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5838.1 7 318.5 8 159.7 11 320.5 14 956.4 17 364.8 17 896.1 207%
Share of World CO₂ from fuel combustion 28.5% 34.2% 35.1% 41.8% 48.9% 53.5% 54.5%

TPES (PJ) 107672   128 525   144 462   186 874   239 382   272 626   282 489 162%
GDP (billion 2010 USD) 9092.5 11 042.0 13 095.4 16 282.5 20 853.2 26 280.3 28 736.0 216%
GDP PPP (billion 2010 USD) 13593.3 17 240.7 21 273.2 27 851.3 37 972.2 49 608.4 54 976.0 304%
Population (millions) 3154 3 427.1 3 678.3 3 907.7 4 130.4 4 345.8 4 431.0 40%

CO₂ / TPES (tCO  per TJ) 54.2 56.9 56.5 60.6 62.5 63.7 63.4 17%
CO  / GDP (kgCO  per 2010 USD) 0.64 0.7 0.6 0.7 0.7 0.7 0.6 -3%
CO  / GDP PPP (kgCO  per 2010 USD) 0.43 0.4 0.4 0.4 0.4 0.4 0.3 -24%
CO  / population (tCO  per capita) 1.9 2.1 2.2 2.9 3.6 4.0 4.0 118%

Share of electricity output from fossil fuels 72% 73% 76% 78% 79% 78% 76%
CO  / kWh of electricity (gCO /kWh) 642 674 670 679 663 632 610 -5%

CO₂ emissions index 100 125 140 194 256 297 307 207%
Population index 100 109 117 124 131 138 140 40%
GDP PPP per population index 100 117 134 165 213 265 288 188%
Energy intensity index - TPES / GDP PPP 100 94 86 85 80 69 65 -35%
Carbon intensity index - CO  / TPES 100 105 104 112 115 117 117 17%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 10 893.4 2 519.8  95.5 207%
Electricity and heat generation 6 839.8 1 192.7  66.6 340%
Other energy industry own use  215.4  251.2 - 164%
Manufacturing industries and construction 3 335.4  556.7  21.3 168%
Transport  0.1  90.3 - 224%
      of which: road                     -  81.1 - 237%
Other  502.6  428.9  7.7 37%
     of which: residential                229.6  301.2 - 43%
     of which: services  110.4  119.8  4.4 99%
Memo: international marine bunkers - - - 230%
Memo: international aviation bunkers - - - 230%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Unallocated autoproducers - coal           
Manufacturing industries - gas             
Main activity prod. elec. and heat  - oil  
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
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II.74  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Europe

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.75

Europe
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 7173.3 5 953.2 5 757.9 5 919.8 5 641.2 5 154.0 5 138.1 -28%
Share of World CO₂ from fuel combustion 35.0% 27.8% 24.8% 21.9% 18.5% 15.9% 15.7%

TPES (PJ) 121839   106 543   106 822   113 082   111 751   104 230   107 108 -12%
GDP (billion 2010 USD) 14220.3 14 550.2 16 752.4 18 710.9 19 825.0 21 042.6 21 933.0 54%
GDP PPP (billion 2010 USD) 15541.9 15 062.7 17 259.0 19 665.6 21 105.6 22 428.6 23 377.7 50%
Population (millions) 722.6  727.5  726.6  729.2  736.1  743.0  746.0 3%

CO₂ / TPES (tCO  per TJ) 58.9 55.9 53.9 52.3 50.5 49.4 48.0 -19%
CO  / GDP (kgCO  per 2010 USD) 0.5 0.4 0.3 0.3 0.3 0.2 0.2 -54%
CO  / GDP PPP (kgCO  per 2010 USD) 0.46 0.4 0.3 0.3 0.3 0.2 0.2 -52%
CO  / population (tCO  per capita) 9.9 8.2 7.9 8.1 7.7 6.9 6.9 -31%

Share of electricity output from fossil fuels 61% 55% 54% 55% 53% 48% 48%
CO  / kWh of electricity (gCO /kWh) 475 425 394 395 361 329 303 -36%

CO₂ emissions index 100 83 80 83 79 72 72 -28%
Population index 100 101 101 101 102 103 103 3%
GDP PPP per population index 100 96 110 125 133 140 146 46%
Energy intensity index - TPES / GDP PPP 100 90 79 73 68 59 58 -42%
Carbon intensity index - CO  / TPES 100 95 92 89 86 84 81 -19%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 464.5 1 803.9  101.0 -28%
Electricity and heat generation 1 102.3  815.5  69.1 -35%
Other energy industry own use  38.6  79.6  1.2 -10%
Manufacturing industries and construction  262.7  297.0  28.2 -41%
Transport  0.1  84.2 - 9%
      of which: road                     -  4.7 - 16%
Other  60.8  527.7  2.5 -36%
     of which: residential                47.4  397.9  0.0 -24%
     of which: services  8.7  115.8  2.2 -41%
Memo: international marine bunkers -  0.1 - 52%
Memo: international aviation bunkers - - - 61%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - gas             
Manufacturing industries - coal            
Unallocated autoproducers - gas            
Unallocated autoproducers - coal           
Manufacturing industries - oil             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Oceania

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

100

200

300

400

500

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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Oceania
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 286.9  315.2  370.9  409.8  424.0  420.9  433.5 51%
Share of World CO₂ from fuel combustion 1.4% 1.5% 1.6% 1.5% 1.4% 1.3% 1.3%

TPES (PJ) 4145   4 498   5 244   5 461   6 100   6 167   6 185 49%
GDP (billion 2010 USD) 758.1  887.9 1 069.5 1 268.3 1 446.0 1 665.4 1 754.7 131%
GDP PPP (billion 2010 USD) 566.9  663.9  798.8  948.0 1 079.2 1 243.1 1 310.1 131%
Population (millions) 20.7  21.9  23.1  24.6  26.4  28.5  29.4 42%

CO₂ / TPES (tCO  per TJ) 69.2 70.1 70.7 75.0 69.5 68.3 70.1 1%
CO  / GDP (kgCO  per 2010 USD) 0.38 0.4 0.3 0.3 0.3 0.3 0.2 -35%
CO  / GDP PPP (kgCO  per 2010 USD) 0.51 0.5 0.5 0.4 0.4 0.3 0.3 -35%
CO  / population (tCO  per capita) 13.9 14.4 16.0 16.7 16.1 14.8 14.7 6%

Share of electricity output from fossil fuels 78% 77% 81% 82% 81% 77% 75%
CO  / kWh of electricity (gCO /kWh) 705 691 739 780 730 662 651 -8%

CO₂ emissions index 100 110 129 143 148 147 151 51%
Population index 100 106 112 119 128 138 142 42%
GDP PPP per population index 100 110 126 140 149 159 162 62%
Energy intensity index - TPES / GDP PPP 100 93 90 79 77 68 65 -35%
Carbon intensity index - CO  / TPES 100 101 102 108 100 99 101 1%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  183.2  82.8  0.5 51%
Electricity and heat generation  163.1  31.5 - 51%
Other energy industry own use  6.3  18.8 - 154%
Manufacturing industries and construction  13.4  19.5  0.5 -2%
Transport -  0.9 - 63%
      of which: road                     -  0.2 - 56%
Other  0.4  12.3 - 68%
     of which: residential                0.0  8.7 - 58%
     of which: services  0.1  3.4 - 72%
Memo: international marine bunkers - - - -6%
Memo: international aviation bunkers - - - 187%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Other energy industry own use - gas        
Other transport - oil                      
Manufacturing industries - oil             
Manufacturing industries - coal            
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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II.80  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Annex I Parties

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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Annex I Parties
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 13721.6 12 992.5 13 630.5 13 856.6 13 240.1 12 432.0 12 282.6 -10%
Share of World CO₂ from fuel combustion 66.9% 60.8% 58.7% 51.2% 43.3% 38.3% 37.4%

TPES (PJ) 233840   229 661   241 732   251 185   245 626   235 932   238 487 2%
GDP (billion 2010 USD) 30021.1 32 220.8 37 616.7 42 111.4 44 283.1 48 216.1 50 175.0 67%
GDP PPP (billion 2010 USD) 30151 31 469.5 36 757.1 41 613.0 44 098.5 48 182.3 50 200.9 66%
Population (millions) 1176.9 1 208.2 1 232.3 1 256.7 1 286.4 1 313.1 1 324.3 13%

CO₂ / TPES (tCO  per TJ) 58.7 56.6 56.4 55.2 53.9 52.7 51.5 -12%
CO  / GDP (kgCO  per 2010 USD) 0.46 0.4 0.4 0.3 0.3 0.3 0.2 -46%
CO  / GDP PPP (kgCO  per 2010 USD) 0.46 0.4 0.4 0.3 0.3 0.3 0.2 -46%
CO  / population (tCO  per capita) 11.7 10.8 11.1 11.0 10.3 9.5 9.3 -20%

Share of electricity output from fossil fuels 62% 59% 61% 62% 61% 58% 56%
CO  / kWh of electricity (gCO /kWh) 503 481 482 469 433 396 369 -27%

CO₂ emissions index 100 95 99 101 96 91 90 -10%
Population index 100 103 105 107 109 112 113 13%
GDP PPP per population index 100 102 116 129 134 143 148 48%
Energy intensity index - TPES / GDP PPP 100 94 85 78 72 63 61 -39%
Carbon intensity index - CO  / TPES 100 96 96 94 92 90 88 -12%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 3 580.3 3 864.4  157.3 -10%
Electricity and heat generation 2 923.5 1 623.8  109.1 -15%
Other energy industry own use  76.9  313.9  1.2 9%
Manufacturing industries and construction  495.3  692.2  38.2 -32%
Transport  0.1  136.7 - 18%
      of which: road                     -  8.0 - 24%
Other  84.5 1 097.8  8.7 -22%
     of which: residential                53.8  730.1  0.0 -17%
     of which: services  25.7  347.9  5.1 -18%
Memo: international marine bunkers -  0.1 - 15%
Memo: international aviation bunkers - - - 76%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - gas             
Manufacturing industries - coal            
Other transport - oil                      
Non-specified other - gas                  
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Annex II Parties

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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Annex II Parties
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 9659.6 10 038.6 10 907.5 11 085.7 10 413.7 9 702.4 9 471.6 -2%
Share of World CO₂ from fuel combustion 47.1% 46.9% 46.9% 40.9% 34.1% 29.9% 28.8%

TPES (PJ) 168017   180 444   195 044   201 563   193 930   185 570   185 171 10%
GDP (billion 2010 USD) 27208.3 29 989.8 35 079.0 38 833.7 40 445.1 43 772.5 45 462.8 67%
GDP PPP (billion 2010 USD) 24881.8 27 456.6 32 233.3 35 731.2 37 204.1 40 261.4 41 824.1 68%
Population (millions) 799.8  827.7  852.7  880.6  908.7  931.1  940.6 18%

CO₂ / TPES (tCO  per TJ) 57.5 55.6 55.9 55.0 53.7 52.3 51.2 -11%
CO  / GDP (kgCO  per 2010 USD) 0.36 0.3 0.3 0.3 0.3 0.2 0.2 -41%
CO  / GDP PPP (kgCO  per 2010 USD) 0.39 0.4 0.3 0.3 0.3 0.2 0.2 -42%
CO  / population (tCO  per capita) 12.1 12.1 12.8 12.6 11.5 10.4 10.1 -17%

Share of electricity output from fossil fuels 59% 58% 60% 61% 59% 57% 54%
CO  / kWh of electricity (gCO /kWh) 494 478 483 466 426 388 361 -27%

CO₂ emissions index 100 104 113 115 108 100 98 -2%
Population index 100 103 107 110 114 116 118 18%
GDP PPP per population index 100 107 122 130 132 139 143 43%
Energy intensity index - TPES / GDP PPP 100 97 90 84 77 68 66 -34%
Carbon intensity index - CO  / TPES 100 97 97 96 93 91 89 -11%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 2 596.7 2 766.8  116.0 -2%
Electricity and heat generation 2 242.4 1 035.2  84.8 -2%
Other energy industry own use  56.1  275.0  0.3 12%
Manufacturing industries and construction  288.0  541.2  23.4 -30%
Transport  0.0  57.5 - 19%
      of which: road                     -  6.8 - 22%
Other  10.2  857.8  7.4 -14%
     of which: residential                6.6  522.7  0.0 -16%
     of which: services  2.9  320.5  4.1 -6%
Memo: international marine bunkers -  0.1 - -2%
Memo: international aviation bunkers - - - 100%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Other transport - oil                      
Non-specified other - gas                  
Manufacturing industries - coal            
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Annex II: North America

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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Annex II: North America
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5222.7 5 522.9 6 246.1 6 243.7 5 880.7 5 486.3 5 309.1 2%
Share of World CO₂ from fuel combustion 25.5% 25.8% 26.9% 23.1% 19.2% 16.9% 16.2%

TPES (PJ) 89024   96 345   105 815   108 539   103 705   103 359   102 338 15%
GDP (billion 2010 USD) 10015.9 11 321.2 13 965.1 15 859.8 16 609.3 18 509.7 19 222.0 92%
GDP PPP (billion 2010 USD) 9856.9 11 148.1 13 754.3 15 620.4 16 355.9 18 227.8 18 928.4 92%
Population (millions) 277.9  295.9  313.1  328.2  343.8  357.0  362.5 30%

CO₂ / TPES (tCO  per TJ) 58.7 57.3 59.0 57.5 56.7 53.1 51.9 -12%
CO  / GDP (kgCO  per 2010 USD) 0.52 0.5 0.4 0.4 0.4 0.3 0.3 -47%
CO  / GDP PPP (kgCO  per 2010 USD) 0.53 0.5 0.5 0.4 0.4 0.3 0.3 -47%
CO  / population (tCO  per capita) 18.8 18.7 20.0 19.0 17.1 15.4 14.6 -22%

Share of electricity output from fossil fuels 63% 63% 66% 66% 65% 61% 57%
CO  / kWh of electricity (gCO /kWh) 541 544 573 537 488 415 384 -29%

CO₂ emissions index 100 106 120 120 113 105 102 2%
Population index 100 106 113 118 124 128 130 30%
GDP PPP per population index 100 106 124 134 134 144 147 47%
Energy intensity index - TPES / GDP PPP 100 96 85 77 70 63 60 -40%
Carbon intensity index - CO  / TPES 100 98 101 98 97 90 88 -12%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 393.4 1 648.6  20.2 2%
Electricity and heat generation 1 295.7  576.0  16.0 -4%
Other energy industry own use  6.8  211.0 - 21%
Manufacturing industries and construction  89.0  327.2  3.3 -27%
Transport -  50.5 - 22%
      of which: road                     -  2.8 - 27%
Other  1.9  483.7  0.8 -8%
     of which: residential                0.0  276.8 - -12%
     of which: services  1.9  201.4  0.8 -1%
Memo: international marine bunkers - - - -20%
Memo: international aviation bunkers - - - 82%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Other transport - oil                      
Other energy industry own use - gas        
Non-specified other - gas                  
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Annex II: Europe

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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Annex II: Europe
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3113.2 3 088.2 3 162.2 3 276.0 2 991.8 2 655.4 2 613.3 -16%
Share of World CO₂ from fuel combustion 15.2% 14.4% 13.6% 12.1% 9.8% 8.2% 8.0%

TPES (PJ) 56482   58 952   62 290   65 697   63 134   57 954   58 560 4%
GDP (billion 2010 USD) 11730.7 12 716.9 14 695.5 16 033.3 16 689.6 17 608.6 18 344.7 56%
GDP PPP (billion 2010 USD) 10760.5 11 663.9 13 475.4 14 703.8 15 288.2 16 082.9 16 757.9 56%
Population (millions) 377.6  384.5  389.7  400.0  410.4  418.5  422.0 12%

CO₂ / TPES (tCO  per TJ) 55.1 52.4 50.8 49.9 47.4 45.8 44.6 -19%
CO  / GDP (kgCO  per 2010 USD) 0.27 0.2 0.2 0.2 0.2 0.2 0.1 -46%
CO  / GDP PPP (kgCO  per 2010 USD) 0.29 0.3 0.2 0.2 0.2 0.2 0.2 -46%
CO  / population (tCO  per capita) 8.2 8.0 8.1 8.2 7.3 6.3 6.2 -25%

Share of electricity output from fossil fuels 49% 47% 48% 50% 47% 38% 39%
CO  / kWh of electricity (gCO /kWh) 416 376 342 339 294 260 239 -42%

CO₂ emissions index 100 99 102 105 96 85 84 -16%
Population index 100 102 103 106 109 111 112 12%
GDP PPP per population index 100 106 121 129 131 135 139 39%
Energy intensity index - TPES / GDP PPP 100 96 88 85 79 69 67 -33%
Carbon intensity index - CO  / TPES 100 95 92 90 86 83 81 -19%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  575.6  799.0  60.1 -16%
Electricity and heat generation  464.6  262.6  45.1 -21%
Other energy industry own use  25.0  43.9  0.3 -6%
Manufacturing industries and construction  78.6  167.7  13.4 -38%
Transport  0.0  6.0 - 14%
      of which: road                     -  3.6 - 15%
Other  7.4  318.8  1.2 -23%
     of which: residential                6.5  215.6  0.0 -24%
     of which: services  0.3  94.2  1.2 -13%
Memo: international marine bunkers -  0.1 - 18%
Memo: international aviation bunkers - - - 111%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Residential - gas                          
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Non-specified other - gas                  
Residential - oil                          
Non-specified other - oil                  
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Annex II: Asia Oceania

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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Annex II: Asia Oceania
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1323.8 1 427.5 1 499.2 1 566.0 1 541.1 1 560.8 1 549.3 17%
Share of World CO₂ from fuel combustion 6.5% 6.7% 6.5% 5.8% 5.0% 4.8% 4.7%

TPES (PJ) 22511   25 146   26 939   27 327   27 092   24 256   24 274 8%
GDP (billion 2010 USD) 5461.7 5 951.7 6 418.4 6 940.6 7 146.1 7 654.1 7 896.1 45%
GDP PPP (billion 2010 USD) 4264.4 4 644.5 5 003.6 5 407.0 5 560.0 5 950.8 6 137.8 44%
Population (millions) 144.3  147.4  150.0  152.4  154.4  155.6  156.1 8%

CO₂ / TPES (tCO  per TJ) 58.8 56.8 55.7 57.3 56.9 64.3 63.8 9%
CO  / GDP (kgCO  per 2010 USD) 0.24 0.2 0.2 0.2 0.2 0.2 0.2 -19%
CO  / GDP PPP (kgCO  per 2010 USD) 0.31 0.3 0.3 0.3 0.3 0.3 0.3 -19%
CO  / population (tCO  per capita) 9.2 9.7 10.0 10.3 10.0 10.0 9.9 8%

Share of electricity output from fossil fuels 66% 62% 63% 66% 68% 81% 78%
CO  / kWh of electricity (gCO /kWh) 499 467 467 497 491 567 551 10%

CO₂ emissions index 100 108 113 118 116 118 117 17%
Population index 100 102 104 106 107 108 108 8%
GDP PPP per population index 100 107 113 120 122 129 133 33%
Energy intensity index - TPES / GDP PPP 100 103 102 96 92 77 75 -25%
Carbon intensity index - CO  / TPES 100 97 95 97 97 109 109 9%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  627.7  319.2  35.7 17%
Electricity and heat generation  482.1  196.6  23.7 43%
Other energy industry own use  24.3  20.1 - 14%
Manufacturing industries and construction  120.4  46.2  6.7 -20%
Transport  0.0  1.0 - 17%
      of which: road                     -  0.3 - 16%
Other  0.9  55.3  5.3 3%
     of which: residential                0.0  30.3 - 9%
     of which: services  0.7  24.8  2.0 -5%
Memo: international marine bunkers - - - -22%
Memo: international aviation bunkers - - - 100%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Manufacturing industries - oil             
Non-specified other - oil                  
Manufacturing industries - gas             
Residential - oil                          
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)

 38.3

40.6            
29.6            

217.5            

130.1            

87.5            
155.2            

241.2            

83.2            
26.3            

1.9            

 16.5
 38.3

22.3            

        Cumulative    
        total (%)    

22.3            
36.2            
45.2            
51.1            

2.9            

Share in total GHG³ 
(%)

3.8            

9.0            
6.0            

13.9            

 68.7

1 549.3
 751.5
 71.4

 318.5
 280.3

 566.7

 317.5

 16.5

 280.0

 49.2

 96.4

 27.0
 76.6

 35.0
 38.3

1549.3            

450.6            

1.9            63.9            

54.9            
57.8            
60.1            
62.0            

76.8            1323.8 76.8            

37.4            

58.1            
46.2            
38.3            

Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

280.0            
181.0            
120.4            
76.6            

 250.0

2.3            

 62.5

 157.9

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.90  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)
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INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017
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Figure 4. CO  from electricity generation: 
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Annex I: Economies in Transition
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3927 2 792.4 2 513.3 2 545.4 2 548.7 2 403.1 2 424.4 -38%
Share of World CO₂ from fuel combustion 19.1% 13.1% 10.8% 9.4% 8.3% 7.4% 7.4%

TPES (PJ) 63583   46 567   43 377   45 977   47 133   44 858   47 049 -26%
GDP (billion 2010 USD) 2432.8 1 784.1 1 991.1 2 589.1 3 031.9 3 320.9 3 467.8 43%
GDP PPP (billion 2010 USD) 4656.6 3 293.3 3 643.8 4 772.4 5 595.0 6 104.2 6 363.1 37%
Population (millions) 321.1  319.7  314.2  306.5  303.3  302.5  302.0 -6%

CO₂ / TPES (tCO  per TJ) 61.8 60.0 57.9 55.4 54.1 53.6 51.5 -17%
CO  / GDP (kgCO  per 2010 USD) 1.61 1.6 1.3 1.0 0.8 0.7 0.7 -57%
CO  / GDP PPP (kgCO  per 2010 USD) 0.84 0.8 0.7 0.5 0.5 0.4 0.4 -55%
CO  / population (tCO  per capita) 12.2 8.7 8.0 8.3 8.4 7.9 8.0 -34%

Share of electricity output from fossil fuels 74% 69% 66% 65% 65% 63% 62%
CO  / kWh of electricity (gCO /kWh) 534 492 472 483 461 429 394 -26%

CO₂ emissions index 100 71 64 65 65 61 62 -38%
Population index 100 100 98 95 94 94 94 -6%
GDP PPP per population index 100 71 80 107 127 139 145 45%
Energy intensity index - TPES / GDP PPP 100 104 87 71 62 54 54 -46%
Carbon intensity index - CO  / TPES 100 97 94 90 88 87 83 -17%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  826.8  994.6  40.9 -38%
Electricity and heat generation  583.0  547.3  23.9 -43%
Other energy industry own use  13.4  35.2  0.9 -16%
Manufacturing industries and construction  179.3  126.9  14.7 -43%
Transport  0.0  78.2 - -1%
      of which: road                     -  1.0 - 17%
Other  51.1  207.0  1.3 -48%
     of which: residential                39.2  181.3 - -24%
     of which: services  7.7  20.9  1.0 -74%
Memo: international marine bunkers - - - 314%
Memo: international aviation bunkers - - - -34%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Road - oil                                 
Residential - gas                          
Manufacturing industries - coal            
Unallocated autoproducers - gas            
Manufacturing industries - gas             
Unallocated autoproducers - coal           
Other transport - gas                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Non-Annex I Parties

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.93

Non-Annex I Parties
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 6170 7 677.1 8 756.3 12 226.4 16 210.9 18 808.4 19 275.3 212%
Share of World CO₂ from fuel combustion 30.1% 35.9% 37.7% 45.2% 53.0% 58.0% 58.7%

TPES (PJ) 133161   156 243   178 010   229 453   292 382   334 762   346 503 160%
GDP (billion 2010 USD) 7930.1 9 997.6 12 404.9 16 049.0 21 831.3 27 642.7 29 903.8 277%
GDP PPP (billion 2010 USD) 15946.5 20 043.4 25 021.4 32 796.7 45 152.7 57 947.5 63 354.5 297%
Population (millions) 4108.9 4 503.5 4 884.8 5 257.7 5 639.0 6 034.3 6 194.5 51%

CO₂ / TPES (tCO  per TJ) 46.3 49.1 49.2 53.3 55.4 56.2 55.6 20%
CO  / GDP (kgCO  per 2010 USD) 0.78 0.8 0.7 0.8 0.7 0.7 0.6 -17%
CO  / GDP PPP (kgCO  per 2010 USD) 0.39 0.4 0.4 0.4 0.4 0.3 0.3 -21%
CO  / population (tCO  per capita) 1.5 1.7 1.8 2.3 2.9 3.1 3.1 107%

Share of electricity output from fossil fuels 68% 70% 73% 74% 76% 74% 72%
CO  / kWh of electricity (gCO /kWh) 625 659 651 652 636 599 578 -8%

CO₂ emissions index 100 124 142 198 263 305 312 212%
Population index 100 110 119 128 137 147 151 51%
GDP PPP per population index 100 115 132 161 206 247 264 164%
Energy intensity index - TPES / GDP PPP 100 93 85 84 78 69 65 -35%
Carbon intensity index - CO  / TPES 100 106 106 115 120 121 120 20%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 10 921.7 2 878.4  60.5 212%
Electricity and heat generation 6 837.9 1 351.3  42.7 347%
Other energy industry own use  251.4  362.0 x 162%
Manufacturing industries and construction 3 315.9  640.9  15.5 173%
Transport  0.2  109.1 x 233%
      of which: road                     x  94.9 x 244%
Other  516.3  415.0  2.4 42%
     of which: residential                244.8  304.7 x 48%
     of which: services  106.3  99.1  2.4 133%
Memo: international marine bunkers x x x 215%
Memo: international aviation bunkers x x x 225%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Manufacturing industries - gas             
Unallocated autoproducers - coal           
Main activity prod. elec. and heat  - oil  
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)

 282.8

403.4            
205.7            

1211.1            

435.3            

849.8            
221.0            

1114.9            

165.6            
60.3            

1.4            

 424.0
 282.8

19.8            

        Cumulative    
        total (%)    

19.8            
30.2            
39.2            
42.8            

2.0            

Share in total GHG³ 
(%)

2.3            

8.9            
3.6            

10.5            

 929.4

19 275.3
8 789.9
 891.2

3 221.1
2 925.5

5 414.7

3 111.8

 424.0

2 830.6

 558.0

 742.8

 277.8
 724.2

 109.6
 379.9

19275.3            

6267.9            

1.2            51.5            

45.1            
47.1            
48.9            
50.3            

60.8            6170 60.8            

379.9            

640.9            
570.0            
448.8            

Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

3315.9            
2830.6            
1139.4            
724.2            

4 696.5

1.8            

 317.4

1 676.5

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.94  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Annex B Kyoto Parties

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 

-1.0

-0.7

-0.5

-0.2

0.0

0.3

0.5

0.8

00-10 10-17

ch
an

ge
 (b

illi
on

 to
nn

es
 o

f C
O

) 

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

2000 - 2010 2010 - 2017 2000 - 2017

ch
an

ge
 (b

illi
on

 to
nn

es
 o

f C
O

) 
Figure 4. CO  from electricity generation: 

driving factors¹ 

CO  intensity of fossil mix Generation efficiency
Fossil share of electricity Total electricity output
CO  emissions 

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.95

Annex B Kyoto Parties
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5379.7 4 795.7 4 656.2 4 871.6 4 625.9 4 151.1 4 149.1 -23%
Share of World CO₂ from fuel combustion 26.2% 22.4% 20.0% 18.0% 15.1% 12.8% 12.6%

TPES (PJ) 90017   85 021   85 873   91 397   89 781   82 496   83 952 -7%
GDP (billion 2010 USD) 13537.5 14 493.8 16 785.3 18 613.4 19 678.4 20 988.2 21 941.1 62%
GDP PPP (billion 2010 USD) 13419.9 13 997.1 16 161.7 18 110.3 19 258.8 20 533.4 21 507.7 60%
Population (millions) 585  590.8  592.5  599.7  610.5  619.6  623.4 7%

CO₂ / TPES (tCO  per TJ) 59.8 56.4 54.2 53.3 51.5 50.3 49.4 -17%
CO  / GDP (kgCO  per 2010 USD) 0.4 0.3 0.3 0.3 0.2 0.2 0.2 -52%
CO  / GDP PPP (kgCO  per 2010 USD) 0.4 0.3 0.3 0.3 0.2 0.2 0.2 -52%
CO  / population (tCO  per capita) 9.2 8.1 7.9 8.1 7.6 6.7 6.7 -28%

Share of electricity output from fossil fuels 58% 54% 54% 55% 53% 46% 46%
CO  / kWh of electricity (gCO /kWh) 508 458 417 408 370 336 318 -37%

CO₂ emissions index 100 89 87 91 86 77 77 -23%
Population index 100 101 101 103 104 106 107 7%
GDP PPP per population index 100 103 119 132 138 144 150 50%
Energy intensity index - TPES / GDP PPP 100 91 79 75 69 60 58 -42%
Carbon intensity index - CO  / TPES 100 94 91 89 86 84 83 -17%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 336.7 1 137.9  70.8 -23%
Electricity and heat generation 1 041.8  377.9  47.1 -30%
Other energy industry own use  42.0  114.9  0.3 13%
Manufacturing industries and construction  192.5  225.7  21.9 -49%
Transport  0.1  13.9 - 19%
      of which: road                     -  4.3 - 21%
Other  60.3  405.5  1.5 -28%
     of which: residential                48.5  280.1  0.0 -23%
     of which: services  7.1  114.6  1.5 -18%
Memo: international marine bunkers -  0.1 - 23%
Memo: international aviation bunkers - - - 95%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - gas             
Manufacturing industries - coal            
Non-specified other - gas                  
Non-specified other - oil                  
Manufacturing industries - oil             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)
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II.98  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

IEA and Accession/Association countries

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.99

IEA and Accession/Association countries
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 14265.1 15 945.4 17 499.8 20 506.5 23 136.6 24 402.3 24 596.7 72%
Share of World CO₂ from fuel combustion 69.5% 74.6% 75.3% 75.7% 75.7% 75.2% 74.9%

TPES (PJ) 254331   282 813   309 762   353 609   393 018   414 211   421 563 66%
GDP (billion 2010 USD) 32461.5 36 807.9 43 722.9 50 201.8 56 268.1 64 407.5 68 124.2 110%
GDP PPP (billion 2010 USD) 34438.4 40 116.6 48 434.3 57 457.9 68 136.4 81 420.8 87 460.2 154%
Population (millions) 3521.6 3 763.7 3 989.7 4 195.9 4 392.3 4 573.2 4 645.4 32%

CO₂ / TPES (tCO  per TJ) 56.1 56.4 56.5 58.0 58.9 58.9 58.3 4%
CO  / GDP (kgCO  per 2010 USD) 0.44 0.4 0.4 0.4 0.4 0.4 0.4 -18%
CO  / GDP PPP (kgCO  per 2010 USD) 0.41 0.4 0.4 0.4 0.3 0.3 0.3 -32%
CO  / population (tCO  per capita) 4.1 4.2 4.4 4.9 5.3 5.3 5.3 31%

Share of electricity output from fossil fuels 61% 61% 64% 66% 67% 65% 63%
CO  / kWh of electricity (gCO /kWh) 541 545 552 553 538 510 491 -9%

CO₂ emissions index 100 112 123 144 162 171 172 72%
Population index 100 107 113 119 125 130 132 32%
GDP PPP per population index 100 109 124 140 159 182 193 93%
Energy intensity index - TPES / GDP PPP 100 95 87 83 78 69 65 -35%
Carbon intensity index - CO  / TPES 100 101 101 103 105 105 104 4%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 13 080.2 3 969.7  182.6 72%
Electricity and heat generation 8 818.8 1 493.7  127.3 107%
Other energy industry own use  310.6  414.7  0.3 59%
Manufacturing industries and construction 3 399.7  857.9  45.5 75%
Transport  0.1  124.8 - 68%
      of which: road                     -  68.3 - 74%
Other  550.9 1 078.6  9.4 6%
     of which: residential                267.0  682.3  0.0 -2%
     of which: services  121.0  380.0  6.1 17%
Memo: international marine bunkers -  0.1 - 68%
Memo: international aviation bunkers - - - 151%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Manufacturing industries - oil             
Unallocated autoproducers - coal           
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
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II.100  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

OECD Total

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.101

OECD Total
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 11054.4 11 529.5 12 550.4 12 843.7 12 366.1 11 690.5 11 578.5 5%
Share of World CO₂ from fuel combustion 53.9% 53.9% 54.0% 47.4% 40.5% 36.1% 35.3%

TPES (PJ) 190450   204 758   222 408   232 204   227 544   221 008   222 278 17%
GDP (billion 2010 USD) 29322.4 32 517.8 38 273.1 42 630.2 44 857.1 49 069.0 51 132.5 74%
GDP PPP (billion 2010 USD) 28153.6 31 293.2 37 079.6 41 482.4 43 865.1 48 278.6 50 410.2 79%
Population (millions) 1076.7 1 120.8 1 160.0 1 200.3 1 243.2 1 280.1 1 295.4 20%

CO₂ / TPES (tCO  per TJ) 58 56.3 56.4 55.3 54.3 52.9 52.1 -10%
CO  / GDP (kgCO  per 2010 USD) 0.38 0.4 0.3 0.3 0.3 0.2 0.2 -40%
CO  / GDP PPP (kgCO  per 2010 USD) 0.39 0.4 0.3 0.3 0.3 0.2 0.2 -41%
CO  / population (tCO  per capita) 10.3 10.3 10.8 10.7 9.9 9.1 8.9 -13%

Share of electricity output from fossil fuels 60% 59% 61% 62% 61% 59% 57%
CO  / kWh of electricity (gCO /kWh) 507 491 495 475 441 405 384 -24%

CO₂ emissions index 100 104 114 116 112 106 105 5%
Population index 100 104 108 111 115 119 120 20%
GDP PPP per population index 100 107 122 132 135 144 149 49%
Energy intensity index - TPES / GDP PPP 100 97 89 83 77 68 65 -35%
Carbon intensity index - CO  / TPES 100 97 97 95 94 91 90 -10%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 3 463.5 3 231.4  146.9 5%
Electricity and heat generation 2 900.5 1 256.1  91.6 7%
Other energy industry own use  102.8  309.3  0.3 20%
Manufacturing industries and construction  387.0  640.6  45.5 -25%
Transport  0.1  63.1 - 28%
      of which: road                     -  10.1 - 32%
Other  73.1  962.3  9.4 -12%
     of which: residential                47.2  597.7  0.0 -15%
     of which: services  21.3  348.6  6.1 -4%
Memo: international marine bunkers -  0.1 - 12%
Memo: international aviation bunkers - - - 118%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Manufacturing industries - coal            
Non-specified other - gas                  
Other transport - oil                      
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
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II.102  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

OECD Americas

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.103

OECD Americas
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5509.1 5 851.3 6 654.5 6 710.5 6 389.8 6 009.8 5 841.2 6%
Share of World CO₂ from fuel combustion 26.9% 27.4% 28.6% 24.8% 20.9% 18.5% 17.8%

TPES (PJ) 94789   102 631   113 183   117 287   112 471   112 587   111 483 18%
GDP (billion 2010 USD) 10734.6 12 143.1 15 024.8 17 024.2 17 885.7 19 997.4 20 779.3 94%
GDP PPP (billion 2010 USD) 11022.6 12 474.8 15 465.7 17 495.6 18 406.9 20 616.1 21 429.6 94%
Population (millions) 378.1  404.8  429.4  451.5  475.0  495.9  504.4 33%

CO₂ / TPES (tCO  per TJ) 58.1 57.0 58.8 57.2 56.8 53.4 52.4 -10%
CO  / GDP (kgCO  per 2010 USD) 0.51 0.5 0.4 0.4 0.4 0.3 0.3 -45%
CO  / GDP PPP (kgCO  per 2010 USD) 0.5 0.5 0.4 0.4 0.3 0.3 0.3 -45%
CO  / population (tCO  per capita) 14.6 14.5 15.5 14.9 13.5 12.1 11.6 -21%

Share of electricity output from fossil fuels 63% 63% 67% 67% 66% 62% 59%
CO  / kWh of electricity (gCO /kWh) 541 542 571 535 488 418 390 -28%

CO₂ emissions index 100 106 121 122 116 109 106 6%
Population index 100 107 114 119 126 131 133 33%
GDP PPP per population index 100 106 124 133 133 143 146 46%
Energy intensity index - TPES / GDP PPP 100 96 85 78 71 64 60 -40%
Carbon intensity index - CO  / TPES 100 98 101 98 98 92 90 -10%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 473.9 1 807.9  20.3 6%
Electricity and heat generation 1 357.0  671.4  16.1 2%
Other energy industry own use  11.5  236.9 - 22%
Manufacturing industries and construction  103.5  361.4  3.3 -22%
Transport -  50.7 - 26%
      of which: road                     -  2.9 - 32%
Other  1.9  487.6  0.8 -6%
     of which: residential                0.0  279.6 - -11%
     of which: services  1.9  202.4  0.8 2%
Memo: international marine bunkers - - - -18%
Memo: international aviation bunkers - - - 88%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Other transport - oil                      
Other energy industry own use - gas        
Non-specified other - gas                  
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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II.104  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

OECD Asia Oceania

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.105

OECD Asia Oceania
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1588.4 1 829.7 1 986.0 2 082.5 2 160.5 2 206.7 2 213.1 39%
Share of World CO₂ from fuel combustion 7.7% 8.6% 8.6% 7.7% 7.1% 6.8% 6.7%

TPES (PJ) 26881   31 856   35 580   36 904   38 531   36 623   37 055 38%
GDP (billion 2010 USD) 5920.8 6 628.4 7 299.4 8 024.2 8 474.4 9 202.1 9 542.5 61%
GDP PPP (billion 2010 USD) 4853.7 5 517.1 6 140.5 6 814.7 7 284.5 7 957.7 8 270.7 70%
Population (millions) 191.8  198.0  203.3  207.5  211.6  215.0  216.3 13%

CO₂ / TPES (tCO  per TJ) 59.1 57.4 55.8 56.4 56.1 60.3 59.7 1%
CO  / GDP (kgCO  per 2010 USD) 0.27 0.3 0.3 0.3 0.3 0.2 0.2 -13%
CO  / GDP PPP (kgCO  per 2010 USD) 0.33 0.3 0.3 0.3 0.3 0.3 0.3 -18%
CO  / population (tCO  per capita) 8.3 9.2 9.8 10.0 10.2 10.3 10.2 24%

Share of electricity output from fossil fuels 64% 63% 63% 66% 69% 78% 77%
CO  / kWh of electricity (gCO /kWh) 509 489 489 504 510 557 547 7%

CO₂ emissions index 100 115 125 131 136 139 139 39%
Population index 100 103 106 108 110 112 113 13%
GDP PPP per population index 100 110 119 130 136 146 151 51%
Energy intensity index - TPES / GDP PPP 100 104 105 98 96 83 81 -19%
Carbon intensity index - CO  / TPES 100 97 94 95 95 102 101 1%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  960.3  441.8  57.0 39%
Electricity and heat generation  758.5  264.2  28.2 86%
Other energy industry own use  49.9  20.4 - 60%
Manufacturing industries and construction  148.9  66.3  21.7 -11%
Transport  0.0  3.8 - 36%
      of which: road                     -  3.1 - 41%
Other  3.0  87.2  7.1 -3%
     of which: residential                2.1  52.4 - -3%
     of which: services  0.7  34.4  3.9 -8%
Memo: international marine bunkers - - - 87%
Memo: international aviation bunkers - - - 162%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Manufacturing industries - oil             
Non-specified other - oil                  
Unallocated autoproducers - coal           
Manufacturing industries - gas             
Residential - gas                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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II.106  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

OECD Europe

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.107

OECD Europe
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3956.9 3 848.5 3 909.9 4 050.7 3 815.8 3 474.0 3 524.3 -11%
Share of World CO₂ from fuel combustion 19.3% 18.0% 16.8% 15.0% 12.5% 10.7% 10.7%

TPES (PJ) 68780   70 271   73 645   78 013   76 541   71 798   73 740 7%
GDP (billion 2010 USD) 12667.1 13 746.4 15 948.9 17 581.8 18 497.1 19 869.5 20 810.7 64%
GDP PPP (billion 2010 USD) 12277.3 13 301.3 15 473.4 17 172.2 18 173.7 19 704.8 20 709.9 69%
Population (millions) 506.8  518.1  527.3  541.2  556.6  569.3  574.7 13%

CO₂ / TPES (tCO  per TJ) 57.5 54.8 53.1 51.9 49.9 48.4 47.8 -17%
CO  / GDP (kgCO  per 2010 USD) 0.31 0.3 0.2 0.2 0.2 0.2 0.2 -46%
CO  / GDP PPP (kgCO  per 2010 USD) 0.32 0.3 0.3 0.2 0.2 0.2 0.2 -47%
CO  / population (tCO  per capita) 7.8 7.4 7.4 7.5 6.9 6.1 6.1 -21%

Share of electricity output from fossil fuels 53% 51% 52% 53% 51% 43% 44%
CO  / kWh of electricity (gCO /kWh) 458 417 384 372 335 303 286 -37%

CO₂ emissions index 100 97 99 102 96 88 89 -11%
Population index 100 102 104 107 110 112 113 13%
GDP PPP per population index 100 106 121 131 135 143 149 49%
Energy intensity index - TPES / GDP PPP 100 94 85 81 75 65 64 -36%
Carbon intensity index - CO  / TPES 100 95 92 90 87 84 83 -17%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 029.3  981.7  69.5 -11%
Electricity and heat generation  785.0  320.6  47.3 -17%
Other energy industry own use  41.4  52.0  0.3 2%
Manufacturing industries and construction  134.6  213.0  20.5 -35%
Transport  0.0  8.7 - 27%
      of which: road                     -  4.0 - 30%
Other  68.2  387.5  1.5 -19%
     of which: residential                45.1  265.7  0.0 -20%
     of which: services  18.8  111.7  1.5 -9%
Memo: international marine bunkers -  0.1 - 19%
Memo: international aviation bunkers - - - 123%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Residential - gas                          
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Manufacturing industries - coal            
Non-specified other - gas                  
Non-specified other - oil                  
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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II.108  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

European Union - 28

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.109

European Union - 28
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 4024.2 3 812.2 3 786.3 3 922.8 3 612.6 3 216.1 3 209.3 -20%
Share of World CO₂ from fuel combustion 19.6% 17.8% 16.3% 14.5% 11.8% 9.9% 9.8%

TPES (PJ) 68882   68 985   70 948   75 148   72 316   66 543   67 786 -2%
GDP (billion 2010 USD) 11831.8 12 773.2 14 778.0 16 254.1 17 009.6 18 005.6 18 826.9 59%
GDP PPP (billion 2010 USD) 11621.4 12 464.7 14 417.7 15 953.4 16 780.1 17 795.7 18 650.1 60%
Population (millions) 478  483.4  487.2  495.0  503.7  509.7  512.4 7%

CO₂ / TPES (tCO  per TJ) 58.4 55.3 53.4 52.2 50.0 48.3 47.3 -19%
CO  / GDP (kgCO  per 2010 USD) 0.34 0.3 0.3 0.2 0.2 0.2 0.2 -50%
CO  / GDP PPP (kgCO  per 2010 USD) 0.35 0.3 0.3 0.2 0.2 0.2 0.2 -50%
CO  / population (tCO  per capita) 8.4 7.9 7.8 7.9 7.2 6.3 6.3 -26%

Share of electricity output from fossil fuels 57% 54% 55% 55% 52% 44% 45%
CO  / kWh of electricity (gCO /kWh) 501 453 410 396 352 316 294 -41%

CO₂ emissions index 100 95 94 97 90 80 80 -20%
Population index 100 101 102 104 105 107 107 7%
GDP PPP per population index 100 106 122 133 137 144 150 50%
Energy intensity index - TPES / GDP PPP 100 93 83 79 73 63 61 -39%
Carbon intensity index - CO  / TPES 100 95 91 89 86 83 81 -19%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  918.2  890.7  64.9 -20%
Electricity and heat generation  730.9  289.8  44.0 -27%
Other energy industry own use  33.9  38.9  0.3 -10%
Manufacturing industries and construction  107.4  194.1  19.2 -46%
Transport  0.0  7.9 - 22%
      of which: road                     -  4.0 - 25%
Other  45.9  360.0  1.3 -25%
     of which: residential                37.8  243.8  0.0 -24%
     of which: services  3.6  106.2  1.3 -20%
Memo: international marine bunkers -  0.1 - 25%
Memo: international aviation bunkers - - - 109%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Residential - gas                          
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Non-specified other - gas                  
Manufacturing industries - coal            
Non-specified other - oil                  
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)
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II.110  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Non-OECD Total

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.111

Non-OECD Total
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 8837.1 9 140.1 9 836.4 13 239.4 17 084.9 19 549.9 19 979.3 126%
Share of World CO₂ from fuel combustion 43.1% 42.7% 42.3% 48.9% 55.9% 60.3% 60.8%

TPES (PJ) 168098   171 520   185 886   235 124   295 450   333 655   345 440 105%
GDP (billion 2010 USD) 8628.9 9 700.5 11 748.5 15 530.1 21 257.3 26 789.8 28 946.3 235%
GDP PPP (billion 2010 USD) 17943.9 20 219.8 24 699.0 32 927.3 45 386.2 57 851.2 63 145.1 252%
Population (millions) 4209.2 4 590.8 4 957.0 5 314.1 5 682.2 6 067.2 6 223.4 48%

CO₂ / TPES (tCO  per TJ) 52.6 53.3 52.9 56.3 57.8 58.6 57.8 10%
CO  / GDP (kgCO  per 2010 USD) 1.02 0.9 0.8 0.9 0.8 0.7 0.7 -33%
CO  / GDP PPP (kgCO  per 2010 USD) 0.49 0.5 0.4 0.4 0.4 0.3 0.3 -36%
CO  / population (tCO  per capita) 2.1 2.0 2.0 2.5 3.0 3.2 3.2 53%

Share of electricity output from fossil fuels 70% 69% 71% 73% 74% 73% 71%
CO  / kWh of electricity (gCO /kWh) 579 607 609 630 617 585 561 -3%

CO₂ emissions index 100 103 111 150 193 221 226 126%
Population index 100 109 118 126 135 144 148 48%
GDP PPP per population index 100 103 117 145 187 224 238 138%
Energy intensity index - TPES / GDP PPP 100 91 80 76 69 62 58 -42%
Carbon intensity index - CO  / TPES 100 101 101 107 110 111 110 10%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 11 038.5 3 511.4  70.9 126%
Electricity and heat generation 6 860.9 1 719.0  60.2 162%
Other energy industry own use  225.5  366.7  0.9 124%
Manufacturing industries and construction 3 424.2  692.6  8.3 127%
Transport  0.2  182.7 .. 168%
      of which: road                     ..  92.8 .. 199%
Other  527.7  550.5  1.6 15%
     of which: residential                251.4  437.2 .. 31%
     of which: services  110.7  98.4  1.3 38%
Memo: international marine bunkers .. ..    .. 220%
Memo: international aviation bunkers .. ..    .. 138%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Manufacturing industries - gas             
Unallocated autoproducers - coal           
Residential - gas                          
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)
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II.112  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Non-OECD Europe and Eurasia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.113

Non-OECD Europe and Eurasia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3886.4 2 612.9 2 361.2 2 447.1 2 520.0 2 469.9 2 464.1 -37%
Share of World CO₂ from fuel combustion 18.9% 12.2% 10.2% 9.0% 8.2% 7.6% 7.5%

TPES (PJ) 63348   44 444   41 558   44 570   46 289   45 153   46 969 -26%
GDP (billion 2010 USD) 2116.6 1 352.0 1 470.1 2 008.6 2 419.6 2 665.3 2 759.4 30%
GDP PPP (billion 2010 USD) 4316.7 2 728.4 2 960.6 4 064.3 4 926.4 5 441.6 5 641.1 31%
Population (millions) 337.2  338.6  335.0  330.7  332.4  338.0  340.3 1%

CO₂ / TPES (tCO  per TJ) 61.4 58.8 56.8 54.9 54.4 54.7 52.5 -14%
CO  / GDP (kgCO  per 2010 USD) 1.84 1.9 1.6 1.2 1.0 0.9 0.9 -51%
CO  / GDP PPP (kgCO  per 2010 USD) 0.9 1.0 0.8 0.6 0.5 0.5 0.4 -51%
CO  / population (tCO  per capita) 11.5 7.7 7.0 7.4 7.6 7.3 7.2 -37%

Share of electricity output from fossil fuels 75% 68% 65% 64% 65% 65% 63%
CO  / kWh of electricity (gCO /kWh) 512 461 453 463 435 425 396 -23%

CO₂ emissions index 100 67 61 63 65 64 63 -37%
Population index 100 100 99 98 99 100 101 1%
GDP PPP per population index 100 63 69 96 116 126 130 30%
Energy intensity index - TPES / GDP PPP 100 111 96 75 64 57 57 -43%
Carbon intensity index - CO  / TPES 100 96 93 89 89 89 86 -14%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  754.8 1 136.6  32.0 -37%
Electricity and heat generation  511.5  618.3  22.3 -40%
Other energy industry own use  6.0  84.5  0.9 26%
Manufacturing industries and construction  205.4  124.4  7.8 -39%
Transport  0.1  83.6 .. -14%
      of which: road                     ..  2.4 .. -4%
Other  31.8  225.8  1.1 -49%
     of which: residential                22.1  185.2 .. -10%
     of which: services  8.3  34.5  0.7 -57%
Memo: international marine bunkers .. ..    .. 388%
Memo: international aviation bunkers .. ..    .. -40%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Residential - gas                          
Unallocated autoproducers - gas            
Manufacturing industries - gas             
Unallocated autoproducers - coal           
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)

 25.4

101.4            
35.9            

554.9            

149.1            

280.0            
317.0            

710.5            

217.4            
199.1            

2.3            

 58.8
 25.4

11.7            

        Cumulative    
        total (%)    

11.7            
23.0            
30.1            
35.6            

4.6            

Share in total GHG³ 
(%)

4.9            

7.1            
5.4            

11.3            

 247.8

2 464.1
1 187.3
 135.7

 385.1
 272.5

 540.8

 301.4

 58.8

 270.1

 35.2

 88.7

 44.4
 71.1

 12.1
 40.6

2464.1            

444.0            

2.2            52.8            

40.4            
45.1            
48.3            
50.6            

65.1            3886.4 65.1            

84.5            

174.3            
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II.114  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Asia (excluding China)

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.115

Asia (excluding China)
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1208.4 1 615.1 2 011.6 2 472.4 3 157.5 3 894.6 4 179.2 246%
Share of World CO₂ from fuel combustion 5.9% 7.6% 8.7% 9.1% 10.3% 12.0% 12.7%

TPES (PJ) 29160   36 273   43 414   51 604   63 599   73 667   78 607 170%
GDP (billion 2010 USD) 1599.1 2 142.3 2 598.1 3 384.3 4 571.1 5 951.4 6 618.6 314%
GDP PPP (billion 2010 USD) 4457.2 5 893.0 7 158.4 9 387.4 12 768.0 16 772.1 18 743.1 321%
Population (millions) 1626.6 1 797.7 1 966.8 2 132.4 2 288.7 2 441.8 2 500.9 54%

CO₂ / TPES (tCO  per TJ) 41.4 44.5 46.3 47.9 49.6 52.9 53.2 28%
CO  / GDP (kgCO  per 2010 USD) 0.76 0.8 0.8 0.7 0.7 0.7 0.6 -17%
CO  / GDP PPP (kgCO  per 2010 USD) 0.27 0.3 0.3 0.3 0.2 0.2 0.2 -18%
CO  / population (tCO  per capita) 0.7 0.9 1.0 1.2 1.4 1.6 1.7 125%

Share of electricity output from fossil fuels 69% 76% 80% 81% 81% 81% 79%
CO  / kWh of electricity (gCO /kWh) 634 673 684 670 683 666 638 1%

CO₂ emissions index 100 134 166 205 261 322 346 246%
Population index 100 111 121 131 141 150 154 54%
GDP PPP per population index 100 120 133 161 204 251 273 173%
Energy intensity index - TPES / GDP PPP 100 94 93 84 76 67 64 -36%
Carbon intensity index - CO  / TPES 100 107 112 116 120 128 128 28%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 2 311.7  491.7  5.7 246%
Electricity and heat generation 1 582.9  285.4  5.1 392%
Other energy industry own use  13.5  38.8 - 48%
Manufacturing industries and construction  651.2  116.1  0.0 177%
Transport  0.1  18.3 - 280%
      of which: road                     -  17.3 - 304%
Other  63.9  33.1  0.6 88%
     of which: residential                19.6  26.9 - 93%
     of which: services  19.8  5.8  0.6 149%
Memo: international marine bunkers - - - 282%
Memo: international aviation bunkers - - - 281%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Unallocated autoproducers - coal           
Manufacturing industries - gas             
Residential - oil                          
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)
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Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)
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II.116  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

China (incl. Hong Kong, China)

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

0

1000

2000

3000

4000

5000

6000

7000

1971 1980 1990 2000 2010 2017

TW
h 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.117

China (incl. Hong Kong, China)
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2122.2 2 936.8 3 140.0 5 448.9 7 874.7 9 145.3 9 302.0 338%
Share of World CO₂ from fuel combustion 10.3% 13.7% 13.5% 20.1% 25.8% 28.2% 28.3%

TPES (PJ) 36938   44 172   47 875   75 111   106 758   125 874   128 847 249%
GDP (billion 2010 USD) 933.7 1 613.8 2 390.5 3 758.5 6 329.3 9 172.7 10 441.4 1018%
GDP PPP (billion 2010 USD) 1848.5 3 222.0 4 800.3 7 578.9 12 816.1 18 613.8 21 200.6 1047%
Population (millions) 1140.9 1 211.0 1 269.3 1 310.5 1 344.7 1 378.5 1 393.8 22%

CO₂ / TPES (tCO  per TJ) 57.5 66.5 65.6 72.5 73.8 72.7 72.2 26%
CO  / GDP (kgCO  per 2010 USD) 2.27 1.8 1.3 1.5 1.2 1.0 0.9 -61%
CO  / GDP PPP (kgCO  per 2010 USD) 1.15 0.9 0.7 0.7 0.6 0.5 0.4 -62%
CO  / population (tCO  per capita) 1.9 2.4 2.5 4.2 5.9 6.6 6.7 259%

Share of electricity output from fossil fuels 81% 80% 83% 82% 80% 73% 71%
CO  / kWh of electricity (gCO /kWh) 911 918 893 846 749 651 623 -32%

CO₂ emissions index 100 138 148 257 371 431 438 338%
Population index 100 106 111 115 118 121 122 22%
GDP PPP per population index 100 164 233 357 588 833 939 839%
Energy intensity index - TPES / GDP PPP 100 69 50 50 42 34 30 -70%
Carbon intensity index - CO  / TPES 100 116 114 126 128 126 126 26%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 7 469.9  448.2  32.8 338%
Electricity and heat generation 4 465.1  97.8  32.8 596%
Other energy industry own use  148.4  60.3 - 263%
Manufacturing industries and construction 2 459.4  132.0 - 268%
Transport  0.0  44.9 - 801%
      of which: road                     -  44.0 - +
Other  396.9  113.1 - 39%
     of which: residential                188.2  83.4 - 15%
     of which: services  71.7  29.5 - 193%
Memo: international marine bunkers - - - 655%
Memo: international aviation bunkers - - - 606%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Unallocated autoproducers - coal           
Non-specified other sectors - coal         
Residential - coal                         
Manufacturing industries - oil             
Other transport - oil                      
Other energy industry - coal               

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)
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1.4            
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 48.1
 113.8

9302.0            
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Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)
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II.118  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Non-OECD Americas

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.119

Non-OECD Americas
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 553.6  652.9  780.8  857.2 1 021.7 1 134.3 1 064.0 92%
Share of World CO₂ from fuel combustion 2.7% 3.1% 3.4% 3.2% 3.3% 3.5% 3.2%

TPES (PJ) 13678   15 490   17 733   19 825   24 300   26 257   25 613 87%
GDP (billion 2010 USD) 2166.4 2 563.3 2 851.7 3 291.1 4 064.6 4 440.1 4 328.7 100%
GDP PPP (billion 2010 USD) 3155.9 3 718.9 4 154.8 4 809.5 5 964.4 6 599.9 6 508.8 106%
Population (millions) 346.4  377.5  407.8  436.0  462.1  487.3  496.9 43%

CO₂ / TPES (tCO  per TJ) 40.5 42.1 44.0 43.2 42.0 43.2 41.5 3%
CO  / GDP (kgCO  per 2010 USD) 0.26 0.3 0.3 0.3 0.3 0.3 0.2 -4%
CO  / GDP PPP (kgCO  per 2010 USD) 0.18 0.2 0.2 0.2 0.2 0.2 0.2 -7%
CO  / population (tCO  per capita) 1.6 1.7 1.9 2.0 2.2 2.3 2.1 34%

Share of electricity output from fossil fuels 24% 24% 27% 28% 30% 37% 31%
CO  / kWh of electricity (gCO /kWh) 182 172 178 179 194 232 188 3%

CO₂ emissions index 100 118 141 155 185 205 192 92%
Population index 100 109 118 126 133 141 143 43%
GDP PPP per population index 100 108 112 121 142 149 144 44%
Energy intensity index - TPES / GDP PPP 100 96 98 95 94 92 91 -9%
Carbon intensity index - CO  / TPES 100 104 109 107 104 107 103 3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  95.8  280.4 - 92%
Electricity and heat generation  42.7  115.3 - 156%
Other energy industry own use  4.3  56.8 - 50%
Manufacturing industries and construction  48.1  60.4 - 59%
Transport -  16.7 - 117%
      of which: road                     -  13.1 - 124%
Other  0.7  31.2 - 46%
     of which: residential                0.3  25.0 - 39%
     of which: services  0.4  4.4 - 16%
Memo: international marine bunkers - - - 121%
Memo: international aviation bunkers - - - 213%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Manufacturing industries - gas             
Other energy industry own use - gas        
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  
Manufacturing industries - coal            
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)
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II.120  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Middle East

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 

driving factors¹ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.121

Middle East
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 536  744.0  879.7 1 148.6 1 493.1 1 749.1 1 785.0 233%
Share of World CO₂ from fuel combustion 2.6% 3.5% 3.8% 4.2% 4.9% 5.4% 5.4%

TPES (PJ) 8837   12 839   14 801   19 614   26 029   30 651   31 408 255%
GDP (billion 2010 USD) 872.6 1 041.3 1 257.7 1 568.0 1 924.1 2 237.2 2 368.3 171%
GDP PPP (billion 2010 USD) 2025.3 2 387.0 2 885.7 3 571.1 4 374.5 5 019.1 5 343.7 164%
Population (millions) 127.5  144.1  161.8  181.0  206.2  228.8  237.0 86%

CO₂ / TPES (tCO  per TJ) 60.7 57.9 59.4 58.6 57.4 57.1 56.8 -6%
CO  / GDP (kgCO  per 2010 USD) 0.61 0.7 0.7 0.7 0.8 0.8 0.8 23%
CO  / GDP PPP (kgCO  per 2010 USD) 0.27 0.3 0.3 0.3 0.3 0.3 0.3 26%
CO  / population (tCO  per capita) 4.2 5.2 5.4 6.3 7.2 7.6 7.5 79%

Share of electricity output from fossil fuels 95% 97% 98% 95% 98% 98% 98%
CO  / kWh of electricity (gCO /kWh) 742 814 708 689 678 666 641 -14%

CO₂ emissions index 100 139 164 214 279 326 333 233%
Population index 100 113 127 142 162 179 186 86%
GDP PPP per population index 100 104 112 124 134 138 142 42%
Energy intensity index - TPES / GDP PPP 100 123 118 126 136 140 135 35%
Carbon intensity index - CO  / TPES 100 96 98 97 95 94 94 -6%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  15.2  906.6 - 233%
Electricity and heat generation  2.1  453.5 - 335%
Other energy industry own use  1.1  93.5 - 280%
Manufacturing industries and construction  12.0  221.4 - 211%
Transport -  16.1 - 173%
      of which: road                     -  15.3 - 172%
Other  0.0  122.1 - 133%
     of which: residential                0.0  94.3 - 191%
     of which: services -  23.1 - 158%
Memo: international marine bunkers - - - 124%
Memo: international aviation bunkers - - - 153%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat  - oil  
Manufacturing industries - gas             
Manufacturing industries - oil             
Unallocated autoproducers - gas            
Residential - gas                          
Other energy industry own use - gas        
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO  emissions
(MtCO2)

 56.6

13.1            
23.2            

142.8            

60.5            

82.0            
52.8            

54.6            

24.8            
6.1            

3.5            

 71.0
 56.6

14.2            

        Cumulative    
        total (%)    

14.2            
27.3            
36.3            
44.7            

4.0            

Share in total GHG³ 
(%)

4.6            

9.0            
8.4            

13.1            

 131.0

1 785.0
 721.9
 140.1

 394.4
 388.9

 863.2

 378.3

 71.0

 373.7

 266.3

 52.2

 45.5
 120.8

 3.6
 36.7

1785.0            

373.7            

1.7            62.1            

49.2            
53.3            
56.8            
60.4            

67.6            536 67.6            

45.5            

106.3            
94.3            
93.5            

Coal Oil Other ² Total
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II.122  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

G20

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.123

G20
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 16794.3 17 730.7 19 197.7 22 238.4 24 992.1 26 334.7 26 521.7 58%
Share of World CO₂ from fuel combustion 81.8% 82.9% 82.6% 82.1% 81.8% 81.2% 80.8%

TPES (PJ) 295774   312 721   338 252   383 461   426 034   447 692   455 786 54%
GDP (billion 2010 USD) 33634.2 37 390.4 44 282.5 51 068.7 57 344.6 65 592.2 69 294.2 106%
GDP PPP (billion 2010 USD) 37613 42 178.1 50 607.7 60 325.5 71 506.9 85 173.0 91 217.9 143%
Population (millions) 3658.5 3 897.2 4 117.9 4 318.7 4 512.5 4 693.8 4 766.0 30%

CO₂ / TPES (tCO  per TJ) 56.8 56.7 56.8 58.0 58.7 58.8 58.2 2%
CO  / GDP (kgCO  per 2010 USD) 0.5 0.5 0.4 0.4 0.4 0.4 0.4 -23%
CO  / GDP PPP (kgCO  per 2010 USD) 0.45 0.4 0.4 0.4 0.4 0.3 0.3 -35%
CO  / population (tCO  per capita) 4.6 4.6 4.7 5.1 5.5 5.6 5.6 21%

Share of electricity output from fossil fuels 64% 63% 65% 67% 67% 66% 64%
CO  / kWh of electricity (gCO /kWh) 540 542 552 554 539 512 492 -9%

CO₂ emissions index 100 106 114 132 149 157 158 58%
Population index 100 107 113 118 123 128 130 30%
GDP PPP per population index 100 105 120 136 154 176 186 86%
Energy intensity index - TPES / GDP PPP 100 94 85 81 76 67 64 -36%
Carbon intensity index - CO  / TPES 100 100 100 102 103 104 102 2%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 13 430.1 4 942.2  208.1 58%
Electricity and heat generation 9 060.4 2 068.1  145.4 79%
Other energy industry own use  312.9  439.1  1.2 55%
Manufacturing industries and construction 3 494.6  996.1  51.2 67%
Transport  0.1  198.5 - 60%
      of which: road                     -  69.3 - 69%
Other  562.2 1 240.4  10.3 -2%
     of which: residential                274.2  831.4  0.0 -3%
     of which: services  124.9  389.4  6.7 1%
Memo: international marine bunkers -  0.1 - 53%
Memo: international aviation bunkers - - - 121%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Manufacturing industries - oil             
Unallocated autoproducers - coal           
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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1990 CO  emissions
(MtCO2)

 408.0

375.6            
462.6            

4221.1            

685.3            

1716.0            
745.1            

2787.8            

596.3            
784.9            

1.8            

 410.0
 408.0

21.8            

        Cumulative    
        total (%)    

21.8            
34.0            
43.1            
47.5            

2.2            

Share in total GHG³ 
(%)

2.6            

9.1            
4.3            

12.2            

1 578.9

26 521.7
11 674.5
1 255.3

5 460.5
4 724.2

7 941.4

5 261.9

 410.0

4 654.9

 400.7

 989.7

 502.0
 787.1

 209.2
 473.3

26521.7            

8357.1            

1.6            57.7            

50.1            
52.2            
54.3            
56.1            

69.3            16794.3 69.3            

607.0            

831.4            
787.1            
703.3            

Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

4654.9            
3494.6            
1651.8            
996.1            

5 328.9

2.1            

 730.2

2 802.5

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.126  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Albania

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

1

2

3

4

5

6

7

8

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 

-1.6

-1.1

-0.6

-0.1

0.5

1.0

1.5

2.0

00-10 10-17

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

2000 - 2010 2010 - 2017 2000 - 2017

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.127

Albania
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5.7  1.8  3.1  3.8  3.9  3.8  4.3 -23%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 112    56    75    91    89    92    99 -12%
GDP (billion 2010 USD) 6.2  5.4  6.9  9.2  11.9  13.0  14.0 126%
GDP PPP (billion 2010 USD) 14.5  12.8  16.3  21.7  28.0  30.6  32.9 126%
Population (millions) 3.3  3.2  3.1  3.0  2.9  2.9  2.9 -13%

CO₂ / TPES (tCO  per TJ) 50.7 33.2 41.1 42.2 44.2 41.7 44.1 -13%
CO  / GDP (kgCO  per 2010 USD) 0.92 0.3 0.4 0.4 0.3 0.3 0.3 -66%
CO  / GDP PPP (kgCO  per 2010 USD) 0.39 0.1 0.2 0.2 0.1 0.1 0.1 -66%
CO  / population (tCO  per capita) 1.7 0.6 1.0 1.3 1.3 1.3 1.5 -12%

Share of electricity output from fossil fuels 14% 6% 4% 1% 0% 0% 0%
CO  / kWh of electricity (gCO /kWh) 150 55 54 26 2 - - -100%

CO₂ emissions index 100 33 54 67 69 67 77 -23%
Population index 100 97 94 92 89 88 87 -13%
GDP PPP per population index 100 91 119 163 218 241 259 159%
Energy intensity index - TPES / GDP PPP 100 57 60 54 41 39 39 -61%
Carbon intensity index - CO  / TPES 100 66 81 83 87 82 87 -13%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.5  0.1 - -23%
Electricity and heat generation - - - -100%
Other energy industry own use -  0.1 - 9%
Manufacturing industries and construction  0.5  0.0 - -50%
Transport - - - 226%
      of which: road                     - - - 209%
Other  0.0 - - -64%
     of which: residential               - - - -10%
     of which: services  0.0 - - x
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Non-specified other - oil                  
Manufacturing industries - coal            
Residential - oil                          
Other energy industry own use - oil        
Other transport - oil                      
Other energy industry own use - gas        
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.128  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Algeria

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 

-5

0

5

10

15

20

25

30

35

40

00-10 10-17

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 

-10

-5

0

5

10

15

20

25

30

35

2000 - 2010 2010 - 2017 2000 - 2017

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.129

Algeria
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 51.2  55.3  61.5  77.5  95.5  130.4  130.5 155%
Share of World CO₂ from fuel combustion 0.3% 0.3% 0.3% 0.3% 0.3% 0.4% 0.4%

TPES (PJ) 929   1 015   1 130   1 358   1 679   2 273   2 325 150%
GDP (billion 2010 USD) 92  93.2  110.4  142.3  161.2  189.8  199.2 117%
GDP PPP (billion 2010 USD) 259.9  263.2  312.0  401.9  455.5  536.2  562.7 117%
Population (millions) 25.9  28.9  31.2  33.3  36.1  39.9  41.3 59%

CO₂ / TPES (tCO  per TJ) 55.1 54.5 54.4 57.1 56.9 57.4 56.1 2%
CO  / GDP (kgCO  per 2010 USD) 0.56 0.6 0.6 0.5 0.6 0.7 0.7 18%
CO  / GDP PPP (kgCO  per 2010 USD) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 18%
CO  / population (tCO  per capita) 2 1.9 2.0 2.3 2.6 3.3 3.2 60%

Share of electricity output from fossil fuels 99% 99% 100% 98% 100% 100% 99%
CO  / kWh of electricity (gCO /kWh) 635 636 623 609 549 535 496 -22%

CO₂ emissions index 100 108 120 151 187 255 255 155%
Population index 100 112 120 128 139 154 159 59%
GDP PPP per population index 100 91 100 120 126 134 136 36%
Energy intensity index - TPES / GDP PPP 100 108 101 94 103 119 116 16%
Carbon intensity index - CO  / TPES 100 99 99 104 103 104 102 2%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.5  75.5 - 155%
Electricity and heat generation -  37.0 - 269%
Other energy industry own use -  7.9 - -20%
Manufacturing industries and construction  0.5  9.2 - 112%
Transport -  1.8 - 183%
      of which: road                     - - - 180%
Other -  19.6 - 290%
     of which: residential               -  17.3 - 230%
     of which: services -  0.6 - x
Memo: international marine bunkers - - - -46%
Memo: international aviation bunkers - - - 16%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - gas             
Other energy industry own use - gas        
Residential - oil                          
Other energy industry own use - oil        
Manufacturing industries - oil             
Non-specified other - gas                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.130  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Angola

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

4

8

12

16

20

24

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.131

Angola
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3.9  3.9  4.6  6.1  15.2  21.5  18.0 359%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1%

TPES (PJ) 246    264    285    314    470    640    615 149%
GDP (billion 2010 USD) 31.8  26.8  36.0  56.0  83.8  104.5  101.7 220%
GDP PPP (billion 2010 USD) 55.3  46.6  62.5  97.3  145.6  181.5  176.6 220%
Population (millions) 12.2  14.3  16.4  19.6  23.4  27.9  29.8 145%

CO₂ / TPES (tCO  per TJ) 15.9 14.8 16.2 19.6 32.3 33.6 29.3 84%
CO  / GDP (kgCO  per 2010 USD) 0.12 0.1 0.1 0.1 0.2 0.2 0.2 44%
CO  / GDP PPP (kgCO  per 2010 USD) 0.07 0.1 0.1 0.1 0.1 0.1 0.1 44%
CO  / population (tCO  per capita) 0.3 0.3 0.3 0.3 0.6 0.8 0.6 88%

Share of electricity output from fossil fuels 14% 6% 37% 20% 32% 47% 29%
CO  / kWh of electricity (gCO /kWh) 347 179 504 275 435 641 499 44%

CO₂ emissions index 100 100 118 157 386 549 459 359%
Population index 100 117 135 161 192 229 245 145%
GDP PPP per population index 100 72 84 110 137 143 131 31%
Energy intensity index - TPES / GDP PPP 100 127 102 72 72 79 78 -22%
Carbon intensity index - CO  / TPES 100 93 102 123 203 211 184 84%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  1.6 - 359%
Electricity and heat generation - - - +
Other energy industry own use -  0.8 - 457%
Manufacturing industries and construction -  0.8 - -21%
Transport - - - 561%
      of which: road                     - - - 545%
Other - - - 432%
     of which: residential               - - - 548%
     of which: services - - - 391%
Memo: international marine bunkers - - - +
Memo: international aviation bunkers - - - -8%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  
Residential - oil                          
Other energy industry own use - gas        
Manufacturing industries - gas             
Manufacturing industries - oil             
Unallocated autoproducers - oil            
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Argentina

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Argentina
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 99.4  117.3  139.4  149.5  173.8  190.4  183.4 84%
Share of World CO₂ from fuel combustion 0.5% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6%

TPES (PJ) 1929   2 263   2 578   2 802   3 294   3 583   3 573 85%
GDP (billion 2010 USD) 203.7  267.0  303.2  333.6  423.6  455.8  460.3 126%
GDP PPP (billion 2010 USD) 363.5  476.4  541.0  595.2  755.8  813.2  821.2 126%
Population (millions) 32.7  35.0  37.1  39.1  41.2  43.4  44.3 35%

CO₂ / TPES (tCO  per TJ) 51.5 51.8 54.1 53.3 52.8 53.1 51.3 0%
CO  / GDP (kgCO  per 2010 USD) 0.49 0.4 0.5 0.4 0.4 0.4 0.4 -18%
CO  / GDP PPP (kgCO  per 2010 USD) 0.27 0.2 0.3 0.3 0.2 0.2 0.2 -19%
CO  / population (tCO  per capita) 3 3.4 3.8 3.8 4.2 4.4 4.1 36%

Share of electricity output from fossil fuels 50% 49% 60% 60% 66% 67% 66%
CO  / kWh of electricity (gCO /kWh) 400 341 341 310 364 377 351 -12%

CO₂ emissions index 100 118 140 150 175 192 184 84%
Population index 100 107 113 120 126 133 135 35%
GDP PPP per population index 100 123 131 137 165 169 167 67%
Energy intensity index - TPES / GDP PPP 100 90 90 89 82 83 82 -18%
Carbon intensity index - CO  / TPES 100 101 105 103 102 103 100 0%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  4.4  98.7 - 84%
Electricity and heat generation  3.1  39.3 - 152%
Other energy industry own use -  14.7 - 33%
Manufacturing industries and construction  1.4  16.3 - 101%
Transport -  7.0 - 64%
      of which: road                     -  5.0 - 59%
Other -  21.4 - 71%
     of which: residential               -  18.9 - 77%
     of which: services -  2.5 - -28%
Memo: international marine bunkers - - - 14%
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - gas             
Other energy industry own use - gas        
Non-specified other - oil                  
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Unallocated autoproducers - gas            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Armenia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Armenia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 19.9  3.4  3.4  4.1  4.0  4.7  5.2 -74%
Share of World CO₂ from fuel combustion 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 323    69    84    105    104    124    133 -59%
GDP (billion 2010 USD) 6.4  3.4  4.3  7.7  9.3  11.5  12.4 94%
GDP PPP (billion 2010 USD) 13  6.9  8.8  15.6  18.9  23.4  25.2 94%
Population (millions) 3.5  3.2  3.1  3.0  2.9  2.9  2.9 -17%

CO₂ / TPES (tCO  per TJ) 61.5 48.9 40.6 39.3 38.9 37.8 38.7 -37%
CO  / GDP (kgCO  per 2010 USD) 3.12 1.0 0.8 0.5 0.4 0.4 0.4 -87%
CO  / GDP PPP (kgCO  per 2010 USD) 1.53 0.5 0.4 0.3 0.2 0.2 0.2 -87%
CO  / population (tCO  per capita) 5.6 1.0 1.1 1.4 1.4 1.6 1.8 -69%

Share of electricity output from fossil fuels 85% 60% 45% 29% 22% 36% 37%
CO  / kWh of electricity (gCO /kWh) 500 213 239 132 93 163 159 -68%

CO₂ emissions index 100 17 17 21 20 24 26 -74%
Population index 100 91 87 84 81 82 83 -17%
GDP PPP per population index 100 58 78 143 179 219 235 135%
Energy intensity index - TPES / GDP PPP 100 40 39 27 22 21 21 -79%
Carbon intensity index - CO  / TPES 100 80 66 64 63 61 63 -37%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.0  4.3 - -74%
Electricity and heat generation -  1.2 - -80%
Other energy industry own use -  0.0 - x
Manufacturing industries and construction -  0.4 - -88%
Transport -  0.9 - -43%
      of which: road                     -  0.9 - -43%
Other  0.0  1.7 - -74%
     of which: residential                0.0  1.2 - -71%
     of which: services  0.0  0.3 - -85%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -72%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Residential - gas                          
Road - gas                                 
Road - oil                                 
Non-specified other - gas                  
Manufacturing industries - gas             
Non-specified other - oil                  
Manufacturing industries - oil             
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Australia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

0

40

80

120

160

200

240

280

1971 1980 1990 2000 2010 2017

TW
h 

Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

50

100

150

200

250

300

350

400

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Australia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 259.7  285.3  334.6  365.5  383.6  373.8  384.6 48%
Share of World CO₂ from fuel combustion 1.3% 1.3% 1.4% 1.4% 1.3% 1.2% 1.2%

TPES (PJ) 3606   3 873   4 526   4 751   5 330   5 301   5 319 47%
GDP (billion 2010 USD) 675.5  791.3  957.7 1 132.4 1 299.5 1 495.7 1 574.1 133%
GDP PPP (billion 2010 USD) 490.3  574.4  695.2  822.0  943.2 1 085.6 1 142.6 133%
Population (millions) 17.3  18.2  19.3  20.5  22.0  23.8  24.6 42%

CO₂ / TPES (tCO  per TJ) 72 73.7 73.9 76.9 72.0 70.5 72.3 0%
CO  / GDP (kgCO  per 2010 USD) 0.38 0.4 0.3 0.3 0.3 0.3 0.2 -36%
CO  / GDP PPP (kgCO  per 2010 USD) 0.53 0.5 0.5 0.4 0.4 0.3 0.3 -36%
CO  / population (tCO  per capita) 15 15.7 17.4 17.9 17.4 15.7 15.6 4%

Share of electricity output from fossil fuels 90% 90% 92% 91% 91% 87% 84%
CO  / kWh of electricity (gCO /kWh) 833 825 852 883 834 758 743 -11%

CO₂ emissions index 100 110 129 141 148 144 148 48%
Population index 100 105 112 118 127 138 142 42%
GDP PPP per population index 100 111 127 142 151 161 164 64%
Energy intensity index - TPES / GDP PPP 100 92 89 79 77 66 63 -37%
Carbon intensity index - CO  / TPES 100 102 103 107 100 98 100 0%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  175.5  73.8  0.5 48%
Electricity and heat generation  159.4  28.2 - 49%
Other energy industry own use  5.8  16.9 - 149%
Manufacturing industries and construction  10.2  16.4  0.5 -11%
Transport -  0.9 - 57%
      of which: road                     -  0.2 - 49%
Other  0.1  11.4 - 86%
     of which: residential                0.0  8.4 - 65%
     of which: services  0.1  3.0 - 87%
Memo: international marine bunkers - - - -16%
Memo: international aviation bunkers - - - 209%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Other energy industry own use - gas        
Manufacturing industries - gas             
Other transport - oil                      
Other energy industry own use - oil        
Manufacturing industries - oil             
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Austria

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Austria
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 56.2  59.5  61.8  74.8  68.6  62.2  64.9 15%
Share of World CO₂ from fuel combustion 0.3% 0.3% 0.3% 0.3% 0.2% 0.2% 0.2%

TPES (PJ) 1042   1 123   1 198   1 400   1 405   1 367   1 402 35%
GDP (billion 2010 USD) 260.2  290.4  336.5  367.3  391.9  413.6  432.8 66%
GDP PPP (billion 2010 USD) 233.3  260.3  301.7  329.2  351.3  370.7  387.9 66%
Population (millions) 7.7  7.9  8.0  8.2  8.4  8.6  8.8 15%

CO₂ / TPES (tCO  per TJ) 54 53.0 51.6 53.4 48.8 45.5 46.3 -14%
CO  / GDP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.2 0.2 0.2 0.2 -31%
CO  / GDP PPP (kgCO  per 2010 USD) 0.24 0.2 0.2 0.2 0.2 0.2 0.2 -31%
CO  / population (tCO  per capita) 7.3 7.5 7.7 9.1 8.2 7.2 7.4 1%

Share of electricity output from fossil fuels 34% 30% 27% 37% 34% 23% 25%
CO  / kWh of electricity (gCO /kWh) 245 211 175 232 200 163 161 -34%

CO₂ emissions index 100 106 110 133 122 111 115 15%
Population index 100 104 104 107 109 112 115 15%
GDP PPP per population index 100 108 124 132 138 141 145 45%
Energy intensity index - TPES / GDP PPP 100 97 89 95 90 83 81 -19%
Carbon intensity index - CO  / TPES 100 98 96 99 90 84 86 -14%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  12.2  17.5  3.9 15%
Electricity and heat generation  6.1  5.7  1.9 2%
Other energy industry own use  4.3  0.5  0.2 5%
Manufacturing industries and construction  1.7  6.3  1.8 19%
Transport  0.0  0.7 - 79%
      of which: road                     -  0.0 - 79%
Other  0.1  4.2 - -34%
     of which: residential                0.1  3.4 - -33%
     of which: services -  0.8 - -33%
Memo: international marine bunkers - - - 30%
Memo: international aviation bunkers - - - 154%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Unallocated autoproducers - coal           
Other energy industry - coal               
Residential - gas                          
Residential - oil                          
Manufacturing industries -other            
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Azerbaijan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.141

Azerbaijan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 53.5  32.4  27.3  29.0  23.5  30.8  30.8 -42%
Share of World CO₂ from fuel combustion 0.3% 0.2% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 949    582    473    562    485    601    600 -37%
GDP (billion 2010 USD) 22.3  9.3  13.1  24.8  52.9  59.0  57.3 156%
GDP PPP (billion 2010 USD) 59.7  25.0  35.2  66.2  141.5  157.9  153.1 156%
Population (millions) 7.2  7.7  8.0  8.4  9.1  9.6  9.9 38%

CO₂ / TPES (tCO  per TJ) 56.4 55.6 57.7 51.6 48.5 51.2 51.3 -9%
CO  / GDP (kgCO  per 2010 USD) 2.4 3.5 2.1 1.2 0.4 0.5 0.5 -78%
CO  / GDP PPP (kgCO  per 2010 USD) 0.9 1.3 0.8 0.4 0.2 0.2 0.2 -78%
CO  / population (tCO  per capita) 7.5 4.2 3.4 3.5 2.6 3.2 3.1 -58%

Share of electricity output from fossil fuels 93% 91% 92% 87% 82% 93% 92%
CO  / kWh of electricity (gCO /kWh) 579 703 746 540 433 488 488 -16%

CO₂ emissions index 100 61 51 54 44 58 58 -42%
Population index 100 107 112 117 126 135 138 38%
GDP PPP per population index 100 39 52 95 187 196 186 86%
Energy intensity index - TPES / GDP PPP 100 147 85 53 22 24 25 -75%
Carbon intensity index - CO  / TPES 100 99 102 92 86 91 91 -9%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  19.8  0.1 -42%
Electricity and heat generation -  11.2  0.1 -38%
Other energy industry own use -  1.0 - 0%
Manufacturing industries and construction -  1.5 - -89%
Transport -  0.0 - 23%
      of which: road                     - - - 22%
Other -  6.2 - -22%
     of which: residential               -  5.6 - 19%
     of which: services -  0.5 - 128%
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - -53%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Road - oil                                 
Residential - gas                          
Manufacturing industries - gas             
Unallocated autoproducers - gas            
Other transport - oil                      
Other energy industry own use - oil        
Other energy industry own use - gas        
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.142  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Bahrain

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

4

8

12

16

20

24

28

32

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.143

Bahrain
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 10.7  13.5  15.8  20.6  25.6  30.1  29.8 179%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 219    269    334    432    529    594    587 168%
GDP (billion 2010 USD) 8.9  12.4  15.3  19.6  25.7  30.8  33.0 271%
GDP PPP (billion 2010 USD) 17.1  23.7  29.3  37.6  49.3  59.0  63.3 271%
Population (millions) 0.5  0.6  0.7  0.9  1.2  1.4  1.5 201%

CO₂ / TPES (tCO  per TJ) 48.8 50.1 47.5 47.7 48.3 50.6 50.8 4%
CO  / GDP (kgCO  per 2010 USD) 1.2 1.1 1.0 1.0 1.0 1.0 0.9 -25%
CO  / GDP PPP (kgCO  per 2010 USD) 0.63 0.6 0.5 0.5 0.5 0.5 0.5 -25%
CO  / population (tCO  per capita) 21.5 23.9 23.8 23.1 20.6 21.9 20.0 -7%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 845 796 820 773 755 718 698 -17%

CO₂ emissions index 100 126 148 193 239 282 279 179%
Population index 100 114 134 179 250 277 301 201%
GDP PPP per population index 100 122 128 123 116 125 123 23%
Energy intensity index - TPES / GDP PPP 100 88 89 89 84 78 72 -28%
Carbon intensity index - CO  / TPES 100 103 97 98 99 104 104 4%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  25.3 - 179%
Electricity and heat generation -  20.4 - 202%
Other energy industry own use -  3.0 - 25%
Manufacturing industries and construction -  1.9 - +
Transport - - - 274%
      of which: road                     - - - 265%
Other - - - 111%
     of which: residential               - - - 111%
     of which: services - - - -
Memo: international marine bunkers - - - 4%
Memo: international aviation bunkers - - - -3%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Unallocated autoproducers - gas            
Road - oil                                 
Other energy industry own use - gas        
Manufacturing industries - gas             
Other energy industry own use - oil        
Residential - oil                          
Other transport - oil                      
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Bangladesh

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.145

Bangladesh
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 11.4  16.5  20.9  32.0  49.9  70.9  78.3 585%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2%

TPES (PJ) 534    661    775    974   1 258   1 582   1 697 218%
GDP (billion 2010 USD) 42.4  52.9  67.0  85.9  115.3  156.6  180.0 324%
GDP PPP (billion 2010 USD) 134  167.2  211.7  271.2  364.1  494.8  568.6 324%
Population (millions) 106.2  118.7  131.6  143.4  152.1  161.2  164.7 55%

CO₂ / TPES (tCO  per TJ) 21.4 24.9 27.0 32.8 39.7 44.8 46.1 116%
CO  / GDP (kgCO  per 2010 USD) 0.27 0.3 0.3 0.4 0.4 0.5 0.4 62%
CO  / GDP PPP (kgCO  per 2010 USD) 0.09 0.1 0.1 0.1 0.1 0.1 0.1 62%
CO  / population (tCO  per capita) 0.1 0.1 0.2 0.2 0.3 0.4 0.5 340%

Share of electricity output from fossil fuels 89% 97% 95% 97% 98% 99% 98%
CO  / kWh of electricity (gCO /kWh) 558 605 559 555 591 567 504 -10%

CO₂ emissions index 100 144 183 280 437 621 685 585%
Population index 100 112 124 135 143 152 155 55%
GDP PPP per population index 100 112 127 150 190 243 274 174%
Energy intensity index - TPES / GDP PPP 100 99 92 90 87 80 75 -25%
Carbon intensity index - CO  / TPES 100 117 126 153 185 209 216 116%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  7.9  52.2 - 585%
Electricity and heat generation  1.1  31.5 - 755%
Other energy industry own use - - - 5%
Manufacturing industries and construction  6.7  9.1 - 648%
Transport -  2.6 - 556%
      of which: road                     -  2.6 - 600%
Other -  9.0 - 335%
     of which: residential               -  8.5 - 344%
     of which: services -  0.5 - 200%
Memo: international marine bunkers - - - 505%
Memo: international aviation bunkers - - - 338%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Unallocated autoproducers - gas            
Residential - gas                          
Manufacturing industries - coal            
Road - oil                                 
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  
Road - gas                                 

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.146  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Belarus

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.147

Belarus
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 99.9  57.0  52.1  55.0  59.5  52.6  54.1 -46%
Share of World CO₂ from fuel combustion 0.5% 0.3% 0.2% 0.2% 0.2% 0.2% 0.2%

TPES (PJ) 1907   1 039   1 034   1 126   1 151   1 056   1 068 -44%
GDP (billion 2010 USD) 32.4  21.2  28.7  41.3  58.7  62.1  62.0 91%
GDP PPP (billion 2010 USD) 83.5  54.5  74.1  106.3  151.2  160.1  159.8 91%
Population (millions) 10.2  10.2  10.0  9.7  9.5  9.5  9.5 -7%

CO₂ / TPES (tCO  per TJ) 52.4 54.8 50.4 48.9 51.7 49.8 50.6 -3%
CO  / GDP (kgCO  per 2010 USD) 3.08 2.7 1.8 1.3 1.0 0.8 0.9 -72%
CO  / GDP PPP (kgCO  per 2010 USD) 1.2 1.0 0.7 0.5 0.4 0.3 0.3 -72%
CO  / population (tCO  per capita) 9.8 5.6 5.2 5.7 6.3 5.5 5.7 -42%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 99% 98%
CO  / kWh of electricity (gCO /kWh) 553 504 474 461 451 388 376 -32%

CO₂ emissions index 100 57 52 55 60 53 54 -46%
Population index 100 100 98 95 93 93 93 -7%
GDP PPP per population index 100 65 91 134 194 206 205 105%
Energy intensity index - TPES / GDP PPP 100 83 61 46 33 29 29 -71%
Carbon intensity index - CO  / TPES 100 105 96 93 99 95 97 -3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  3.3  34.6  0.2 -46%
Electricity and heat generation  0.5  26.7  0.2 -51%
Other energy industry own use  0.0  0.5 - -39%
Manufacturing industries and construction  2.0  2.1  0.0 -45%
Transport  0.0  1.1 - -2%
      of which: road                     -  0.0 - 1%
Other  0.7  4.1 - -60%
     of which: residential                0.6  3.8 - -33%
     of which: services  0.1  0.1 - -95%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Road - oil                                 
Unallocated autoproducers - gas            
Residential - gas                          
Other energy industry own use - oil        
Non-specified other - oil                  
Manufacturing industries - gas             
Manufacturing industries - coal            
Other transport - gas                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.148  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Belgium

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.149

Belgium
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 106.5  111.3  114.0  107.7  103.9  92.8  90.4 -15%
Share of World CO₂ from fuel combustion 0.5% 0.5% 0.5% 0.4% 0.3% 0.3% 0.3%

TPES (PJ) 2005   2 233   2 431   2 432   2 505   2 197   2 313 15%
GDP (billion 2010 USD) 330  357.1  411.8  450.5  483.5  509.3  525.7 59%
GDP PPP (billion 2010 USD) 297.8  322.3  371.6  406.6  436.4  459.6  474.4 59%
Population (millions) 10  10.1  10.3  10.5  10.9  11.2  11.3 14%

CO₂ / TPES (tCO  per TJ) 53.1 49.8 46.9 44.3 41.5 42.2 39.1 -26%
CO  / GDP (kgCO  per 2010 USD) 0.32 0.3 0.3 0.2 0.2 0.2 0.2 -47%
CO  / GDP PPP (kgCO  per 2010 USD) 0.36 0.3 0.3 0.3 0.2 0.2 0.2 -47%
CO  / population (tCO  per capita) 10.7 11.0 11.1 10.3 9.5 8.3 8.0 -25%

Share of electricity output from fossil fuels 38% 43% 41% 42% 42% 40% 32%
CO  / kWh of electricity (gCO /kWh) 358 373 299 282 222 227 170 -52%

CO₂ emissions index 100 105 107 101 98 87 85 -15%
Population index 100 102 103 105 109 113 114 14%
GDP PPP per population index 100 106 121 130 134 137 140 40%
Energy intensity index - TPES / GDP PPP 100 103 97 89 85 71 72 -28%
Carbon intensity index - CO  / TPES 100 94 88 83 78 80 74 -26%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  11.4  31.6  3.1 -15%
Electricity and heat generation  5.1  8.5  2.3 -38%
Other energy industry own use  1.8  0.9 - 7%
Manufacturing industries and construction  4.2  9.4  0.6 -34%
Transport -  0.1 - 25%
      of which: road                     -  0.0 - 27%
Other  0.4  12.7  0.2 -8%
     of which: residential                0.3  7.8  0.0 -15%
     of which: services -  4.3  0.2 15%
Memo: international marine bunkers - - - 85%
Memo: international aviation bunkers - - - 57%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - gas             
Residential - gas                          
Residential - oil                          
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat - coal  
Non-specified other - gas                  
Manufacturing industries - oil             
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.150  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Benin

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
Residential Other

0%

2%

4%

6%

8%

10%

12%

14%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1971 - 2000 2000 - 2010 2010 - 2017

50

100

150

200

250

300

350

400

450

500

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.151

Benin
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 0.3  0.2  1.4  2.7  4.6  5.3  6.8 +
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 70    77    83    105    155    185    213 207%
GDP (billion 2010 USD) 3  3.7  4.8  5.8  7.0  8.8  9.6 218%
GDP PPP (billion 2010 USD) 7.1  8.8  11.2  13.6  16.4  20.6  22.7 218%
Population (millions) 5  5.9  6.9  8.0  9.2  10.6  11.2 125%

CO₂ / TPES (tCO  per TJ) 3.7 2.9 17.2 25.6 29.5 28.5 31.7 759%
CO  / GDP (kgCO  per 2010 USD) 0.09 0.1 0.3 0.5 0.7 0.6 0.7 726%
CO  / GDP PPP (kgCO  per 2010 USD) 0.04 0.0 0.1 0.2 0.3 0.3 0.3 728%
CO  / population (tCO  per capita) 0.1 0.0 0.2 0.3 0.5 0.5 0.6 1063%

Share of electricity output from fossil fuels 100% 100% 98% 99% 99% 98% 98%
CO  / kWh of electricity (gCO /kWh) 1213 961 608 717 725 667 614 -49%

CO₂ emissions index 100 86 556 1044 1784 2052 2638 2538%
Population index 100 119 138 160 185 212 225 125%
GDP PPP per population index 100 104 114 119 124 136 141 41%
Energy intensity index - TPES / GDP PPP 100 90 76 79 97 92 97 -3%
Carbon intensity index - CO  / TPES 100 78 466 694 801 774 860 760%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.3  0.1 - +
Electricity and heat generation -  0.1 - 698%
Other energy industry own use - - - -
Manufacturing industries and construction  0.3 - - +
Transport - - - +
      of which: road                     - - - +
Other - - - 305%
     of which: residential               - - - 172%
     of which: services - - - x
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - 83%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - coal            
Manufacturing industries - oil             
Residential - oil                          
Main activity prod. elec. and heat  - gas  
Unallocated autoproducers - oil            
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.152  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Plurinational State of Bolivia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.153

Plurinational State of Bolivia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5.2  6.9  7.1  9.0  13.6  18.1  21.9 325%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1%

TPES (PJ) 109    158    206    217    263    347    373 241%
GDP (billion 2010 USD) 9.3  11.4  13.5  15.7  19.7  25.7  27.9 199%
GDP PPP (billion 2010 USD) 24.9  30.4  36.1  42.0  52.5  68.6  74.6 199%
Population (millions) 6.9  7.6  8.3  9.1  9.9  10.7  11.1 61%

CO₂ / TPES (tCO  per TJ) 47.1 43.7 34.5 41.4 51.9 52.1 58.7 24%
CO  / GDP (kgCO  per 2010 USD) 0.55 0.6 0.5 0.6 0.7 0.7 0.8 42%
CO  / GDP PPP (kgCO  per 2010 USD) 0.21 0.2 0.2 0.2 0.3 0.3 0.3 42%
CO  / population (tCO  per capita) 0.8 0.9 0.9 1.0 1.4 1.7 2.0 163%

Share of electricity output from fossil fuels 48% 57% 49% 59% 66% 71% 74%
CO  / kWh of electricity (gCO /kWh) 310 402 315 331 432 412 432 40%

CO₂ emissions index 100 134 138 174 265 351 425 325%
Population index 100 110 122 133 145 156 161 61%
GDP PPP per population index 100 111 119 127 146 176 186 86%
Energy intensity index - TPES / GDP PPP 100 118 130 118 114 115 114 14%
Carbon intensity index - CO  / TPES 100 93 73 88 110 111 124 24%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  8.4 - 325%
Electricity and heat generation -  4.1 - 502%
Other energy industry own use -  0.7 - 34%
Manufacturing industries and construction -  1.8 - 174%
Transport -  1.4 - 285%
      of which: road                     -  1.4 - 340%
Other -  0.4 - 815%
     of which: residential               -  0.3 - 145%
     of which: services -  0.1 - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Non-specified other - oil                  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Road - gas                                 
Residential - oil                          
Other energy industry own use - gas        
Other energy industry own use - oil        
Manufacturing industries - oil             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.154  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Bosnia and Herzegovina

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.155

Bosnia and Herzegovina
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 24  3.3  13.7  15.9  20.5  19.3  22.3 -7%
Share of World CO₂ from fuel combustion 0.1% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 294    63    182    211    271    259    283 -4%
GDP (billion 2010 USD) 3.4  3.3  11.3  14.9  17.2  18.4  19.5 475%
GDP PPP (billion 2010 USD) 6.9  6.7  22.8  30.1  34.6  37.0  39.4 475%
Population (millions) 4.5  3.8  3.8  3.8  3.7  3.5  3.5 -21%

CO₂ / TPES (tCO  per TJ) 81.6 52.4 75.4 75.1 75.5 74.7 78.9 -3%
CO  / GDP (kgCO  per 2010 USD) 7.06 1.0 1.2 1.1 1.2 1.1 1.1 -84%
CO  / GDP PPP (kgCO  per 2010 USD) 3.5 0.5 0.6 0.5 0.6 0.5 0.6 -84%
CO  / population (tCO  per capita) 5.4 0.9 3.6 4.2 5.5 5.5 6.4 19%

Share of electricity output from fossil fuels 79% 17% 51% 52% 53% 65% 76%
CO  / kWh of electricity (gCO /kWh) 725 180 840 813 737 735 857 18%

CO₂ emissions index 100 14 57 66 85 81 93 -7%
Population index 100 86 84 85 83 79 79 -21%
GDP PPP per population index 100 114 395 518 606 682 732 632%
Energy intensity index - TPES / GDP PPP 100 22 19 16 18 16 17 -83%
Carbon intensity index - CO  / TPES 100 64 92 92 93 92 97 -3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  16.9  0.5 - -7%
Electricity and heat generation  14.4  0.1 - 37%
Other energy industry own use  0.3 - - x
Manufacturing industries and construction  1.6  0.2 - -63%
Transport -  0.0 - 72%
      of which: road                     -  0.0 - 72%
Other  0.6  0.1 - -79%
     of which: residential                0.4  0.1 - 125%
     of which: services  0.2  0.1 - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -60%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Unallocated autoproducers - coal           
Residential - coal                         
Manufacturing industries - oil             
Other energy industry own use - oil        
Other energy industry - coal               
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.156  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Botswana ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 1980, data for Botswana were included in Other Africa.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.157

Botswana ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.8  3.2  4.0  4.3  3.3  7.1  7.7 175%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 51    61    75    78    90    113    116 128%
GDP (billion 2010 USD) 5.3  6.6  8.6  10.2  12.8  16.1  17.2 224%
GDP PPP (billion 2010 USD) 10.7  13.4  17.3  20.6  25.8  32.5  34.7 224%
Population (millions) 1.4  1.6  1.7  1.9  2.0  2.2  2.3 66%

CO₂ / TPES (tCO  per TJ) 55 52.6 53.7 54.8 36.4 62.4 66.3 21%
CO  / GDP (kgCO  per 2010 USD) 0.53 0.5 0.5 0.4 0.3 0.4 0.4 -15%
CO  / GDP PPP (kgCO  per 2010 USD) 0.26 0.2 0.2 0.2 0.1 0.2 0.2 -15%
CO  / population (tCO  per capita) 2 2.0 2.3 2.3 1.6 3.2 3.4 65%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 1681 1681 1457 1595 1066 1285 1418 -16%

CO₂ emissions index 100 114 144 152 117 252 275 175%
Population index 100 114 125 135 146 160 166 66%
GDP PPP per population index 100 110 128 143 164 189 195 95%
Energy intensity index - TPES / GDP PPP 100 95 92 80 73 73 70 -30%
Carbon intensity index - CO  / TPES 100 96 98 99 66 113 121 21%

1. Prior to 1980, data for Botswana were included in Other Africa. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  4.4 - - 175%
Electricity and heat generation  4.3 - - 181%
Other energy industry own use - - - -
Manufacturing industries and construction  0.2 - - 48%
Transport - - - 293%
      of which: road                     - - - 313%
Other  0.0 - - 10%
     of which: residential               - - - -54%
     of which: services  0.0 - - 124%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 3%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - oil             
Manufacturing industries - coal            
Non-specified other - oil                  
Other transport - oil                      
Residential - oil                          
Non-specified other sectors - coal         
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.158  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Brazil

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.159

Brazil
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 184.5  228.0  292.8  311.6  372.0  453.6  427.6 132%
Share of World CO₂ from fuel combustion 0.9% 1.1% 1.3% 1.2% 1.2% 1.4% 1.3%

TPES (PJ) 5874   6 750   7 857   9 035   11 159   12 401   12 152 107%
GDP (billion 2010 USD) 1192.9 1 387.5 1 538.9 1 774.9 2 208.9 2 338.0 2 278.9 91%
GDP PPP (billion 2010 USD) 1513.8 1 760.7 1 952.9 2 252.3 2 803.1 2 966.9 2 892.0 91%
Population (millions) 149.4  162.3  175.3  186.9  196.8  206.0  209.3 40%

CO₂ / TPES (tCO  per TJ) 31.4 33.8 37.3 34.5 33.3 36.6 35.2 12%
CO  / GDP (kgCO  per 2010 USD) 0.16 0.2 0.2 0.2 0.2 0.2 0.2 21%
CO  / GDP PPP (kgCO  per 2010 USD) 0.12 0.1 0.2 0.1 0.1 0.2 0.1 21%
CO  / population (tCO  per capita) 1.2 1.4 1.7 1.7 1.9 2.2 2.0 65%

Share of electricity output from fossil fuels 5% 5% 9% 10% 12% 23% 18%
CO  / kWh of electricity (gCO /kWh) 57 57 90 86 88 158 117 104%

CO₂ emissions index 100 124 159 169 202 246 232 132%
Population index 100 109 117 125 132 138 140 40%
GDP PPP per population index 100 107 110 119 141 142 136 36%
Energy intensity index - TPES / GDP PPP 100 99 104 103 103 108 108 8%
Carbon intensity index - CO  / TPES 100 108 119 110 106 116 112 12%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  64.5  70.6 - 132%
Electricity and heat generation  28.7  30.0 - 438%
Other energy industry own use  4.3  13.4 - 96%
Manufacturing industries and construction  31.6  20.6 - 93%
Transport -  5.5 - 147%
      of which: road                     -  4.0 - 161%
Other -  1.2 - 29%
     of which: residential               -  0.9 - 32%
     of which: services -  0.3 - -16%
Memo: international marine bunkers - - - 523%
Memo: international aviation bunkers - - - 363%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - oil                          
Non-specified other - oil                  
Other transport - oil                      
Unallocated autoproducers - coal           

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

38.0            
31.6            
23.7            
20.6            

 90.1

1.4            

 2.2

 35.5

427.6            

181.9            

1.2            30.2            

24.8            
26.3            
27.7            
29.0            

35.9            184.5 35.9            

14.5            

17.5            
16.9            
15.9            

 292.5

 197.7

 10.8

 181.9

 10.0

 34.3

 12.4
 38.0

 1.9
 17.5  18.3

 427.6
 68.7
 30.0

 203.2
 185.8

1.5            

Share in total GHG³ 
(%)

1.7            

2.6            
2.0            

3.2            

        Cumulative    
        total (%)    

15.3            
18.4            
21.1            
23.1            

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO₂ emissions
(MtCO2)

 6.6

11.0            
4.3            

71.2            

3.3            

16.1            
0.0            

27.3            

13.6            
13.5            

1.3            

 10.8
 6.6

15.3            

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.160  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Brunei Darussalam

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.161

Brunei Darussalam
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3.3  4.5  4.4  4.8  6.9  6.0  6.7 106%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 72    94    100    93    136    114    151 109%
GDP (billion 2010 USD) 9.6  11.2  12.0  13.3  13.7  13.6  13.5 40%
GDP PPP (billion 2010 USD) 21.5  25.1  26.8  29.7  30.7  30.5  30.2 40%
Population (millions) 0.3  0.3  0.3  0.4  0.4  0.4  0.4 66%

CO₂ / TPES (tCO  per TJ) 45.1 47.8 44.3 51.9 50.6 52.5 44.4 -2%
CO  / GDP (kgCO  per 2010 USD) 0.34 0.4 0.4 0.4 0.5 0.4 0.5 46%
CO  / GDP PPP (kgCO  per 2010 USD) 0.15 0.2 0.2 0.2 0.2 0.2 0.2 46%
CO  / population (tCO  per capita) 12.6 15.2 13.3 13.2 17.6 14.3 15.6 24%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 929 885 799 805 734 567 636 -31%

CO₂ emissions index 100 138 136 148 210 183 206 106%
Population index 100 115 129 141 150 161 166 66%
GDP PPP per population index 100 102 97 98 95 88 85 -15%
Energy intensity index - TPES / GDP PPP 100 111 111 93 131 111 149 49%
Carbon intensity index - CO  / TPES 100 106 98 115 112 117 98 -2%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  4.8 - 106%
Electricity and heat generation -  2.6 - 143%
Other energy industry own use -  2.1 - 48%
Manufacturing industries and construction - - - 239%
Transport - - - 140%
      of which: road                     - - - 140%
Other -  0.0 - 270%
     of which: residential               -  0.0 - 100%
     of which: services - - - -
Memo: international marine bunkers - - - -100%
Memo: international aviation bunkers - - - 97%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Other energy industry own use - gas        
Road - oil                                 
Manufacturing industries - oil             
Unallocated autoproducers - gas            
Non-specified other - oil                  
Residential - oil                          
Residential - gas                          
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Bulgaria ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Under the Convention Bulgaria is allowed use 1988 as its base year. 
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.163

Bulgaria ¹
Key indicators

%change
1988 1990 1995 2005 2010 2015 2017 88-17

CO  fuel combustion (MtCO₂) 83.2  71.5  52.7  46.5  44.4  43.7  42.8 -49%
Share of World CO₂ from fuel combustion 0.4% 0.4% 0.3% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 1312   1 172    967    833    748    779    785 -40%
GDP (billion 2010 USD) 41.3  36.3  31.8  42.6  50.6  54.6  59.0 43%
GDP PPP (billion 2010 USD) 90.1  79.2  69.4  93.0  110.4  119.2  128.6 43%
Population (millions) 9  8.7  8.4  7.7  7.4  7.2  7.1 -21%

CO₂ / TPES (tCO  per TJ) 63.4 61.0 54.6 55.8 59.3 56.1 54.6 -14%
CO  / GDP (kgCO  per 2010 USD) 2.01 2.0 1.7 1.1 0.9 0.8 0.7 -64%
CO  / GDP PPP (kgCO  per 2010 USD) 0.92 0.9 0.8 0.5 0.4 0.4 0.3 -64%
CO  / population (tCO  per capita) 9.3 8.2 6.3 6.1 6.0 6.1 6.1 -35%

Share of electricity output from fossil fuels 0% 61% 53% 48% 54% 50% 52%
CO  / kWh of electricity (gCO /kWh) 0 705 589 517 553 497 511 0%

CO₂ emissions index 100 86 63 56 53 53 51 -49%
Population index 100 97 94 85 82 80 79 -21%
GDP PPP per population index 100 91 82 121 149 166 181 81%
Energy intensity index - TPES / GDP PPP 100 102 96 62 47 45 42 -58%
Carbon intensity index - CO  / TPES 100 96 86 88 94 89 86 -14%

1. Under the Convention Bulgaria is allowed use 1988 as its base year. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 88-17

CO₂ fuel combustion  25.3  5.2  0.2 -49%
Electricity and heat generation  23.8  2.0  0.0 -36%
Other energy industry own use  0.0  0.1 - -33%
Manufacturing industries and construction  0.8  2.2  0.2 -77%
Transport -  0.6 - 35%
      of which: road                     -  0.2 - 27%
Other  0.7  0.4 - -89%
     of which: residential                0.6  0.2 - -82%
     of which: services  0.0  0.2 - x
Memo: international marine bunkers - - - -73%
Memo: international aviation bunkers - - - -44%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Other energy industry own use - oil        
Manufacturing industries - oil             
Manufacturing industries - coal            
Residential - coal                         
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Cambodia ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 1995, data for Cambodia were included in Other Asia.  
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.165

Cambodia ¹
Key indicators

%change
1990 1995 2000 2005 2010 2016 2017 95-17

CO  fuel combustion (MtCO₂) ..  1.5  2.0  2.6  4.6  9.3  10.8 632%
Share of World CO₂ from fuel combustion .. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) ..    119    143    144    223    318    339 185%
GDP (billion 2010 USD) ..  3.6  5.2  8.1  11.2  17.0  18.2 400%
GDP PPP (billion 2010 USD) ..  11.5  16.5  25.6  35.4  53.5  57.3 400%
Population (millions) ..  10.7  12.2  13.3  14.3  15.8  16.0 50%

CO₂ / TPES (tCO  per TJ) .. 12.4 13.7 18.4 20.7 29.2 31.8 157%
CO  / GDP (kgCO  per 2010 USD) .. 0.4 0.4 0.3 0.4 0.5 0.6 46%
CO  / GDP PPP (kgCO  per 2010 USD) .. 0.1 0.1 0.1 0.1 0.2 0.2 47%
CO  / population (tCO  per capita) .. 0.1 0.2 0.2 0.3 0.6 0.7 387%

Share of electricity output from fossil fuels .. 100% 100% 94% 95% 52% 60%
CO  / kWh of electricity (gCO /kWh) .. 813 843 801 808 534 591 -27%

CO₂ emissions index .. 100 133 179 314 631 732 632%
Population index .. 100 114 125 134 148 150 50%
GDP PPP per population index .. 100 126 179 230 315 333 233%
Energy intensity index - TPES / GDP PPP .. 100 84 54 61 57 57 -43%
Carbon intensity index - CO  / TPES .. 100 111 148 167 236 257 157%

1. Prior to 1995, data for Cambodia were included in Other Asia. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 95-17

CO₂ fuel combustion  4.0 - - 632%
Electricity and heat generation  3.9 - - +
Other energy industry own use - - - -
Manufacturing industries and construction  0.2 - - +
Transport - - - 355%
      of which: road                     - - - 316%
Other - - - 462%
     of which: residential               - - - 42%
     of which: services - - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 980%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Other transport - oil                      
Non-specified other - oil                  
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Manufacturing industries - coal            
Residential - oil                          
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Cameroon

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.167

Cameroon
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.6  2.5  2.8  2.9  5.1  5.9  6.2 133%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 209    232    264    304    292    382    388 86%
GDP (billion 2010 USD) 15.8  14.3  17.8  22.0  26.1  33.6  36.4 130%
GDP PPP (billion 2010 USD) 34.7  31.4  39.0  48.3  57.3  73.6  79.7 130%
Population (millions) 11.7  13.5  15.3  17.4  20.0  22.8  24.1 105%

CO₂ / TPES (tCO  per TJ) 12.7 10.6 10.6 9.6 17.3 15.6 15.9 25%
CO  / GDP (kgCO  per 2010 USD) 0.17 0.2 0.2 0.1 0.2 0.2 0.2 1%
CO  / GDP PPP (kgCO  per 2010 USD) 0.08 0.1 0.1 0.1 0.1 0.1 0.1 1%
CO  / population (tCO  per capita) 0.2 0.2 0.2 0.2 0.3 0.3 0.3 13%

Share of electricity output from fossil fuels 2% 1% 1% 6% 27% 45% 49%
CO  / kWh of electricity (gCO /kWh) 13 10 10 41 209 246 269 1952%

CO₂ emissions index 100 93 105 111 191 225 233 133%
Population index 100 115 130 149 170 195 205 105%
GDP PPP per population index 100 79 86 94 97 109 112 12%
Energy intensity index - TPES / GDP PPP 100 123 113 105 85 86 81 -19%
Carbon intensity index - CO  / TPES 100 84 83 76 137 123 125 25%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  1.1 - 133%
Electricity and heat generation -  1.1 - +
Other energy industry own use - - - x
Manufacturing industries and construction - - - 38%
Transport - - - 75%
      of which: road                     - - - 75%
Other - - - -15%
     of which: residential               - - - -29%
     of which: services - - - -
Memo: international marine bunkers - - - -100%
Memo: international aviation bunkers - - - -65%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Unallocated autoproducers - gas            
Unallocated autoproducers - oil            
Residential - oil                          
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Non-specified other - oil                  
Other energy industry own use - oil        
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Canada

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.169

Canada
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 419.6  449.0  516.3  540.4  528.6  557.7  547.8 31%
Share of World CO₂ from fuel combustion 2.0% 2.1% 2.2% 2.0% 1.7% 1.7% 1.7%

TPES (PJ) 8846   9 791   10 616   11 450   10 888   11 778   12 102 37%
GDP (billion 2010 USD) 1014.7 1 104.3 1 344.8 1 527.3 1 617.3 1 799.3 1 873.4 85%
GDP PPP (billion 2010 USD) 855.7  931.3 1 134.1 1 287.9 1 363.8 1 517.3 1 579.8 85%
Population (millions) 27.7  29.3  30.7  32.2  34.0  35.7  36.5 32%

CO₂ / TPES (tCO  per TJ) 47.4 45.9 48.6 47.2 48.6 47.3 45.3 -5%
CO  / GDP (kgCO  per 2010 USD) 0.41 0.4 0.4 0.4 0.3 0.3 0.3 -29%
CO  / GDP PPP (kgCO  per 2010 USD) 0.49 0.5 0.5 0.4 0.4 0.4 0.3 -29%
CO  / population (tCO  per capita) 15.2 15.3 16.8 16.8 15.5 15.6 15.0 -1%

Share of electricity output from fossil fuels 23% 22% 27% 25% 23% 21% 19%
CO  / kWh of electricity (gCO /kWh) 200 179 220 198 183 153 142 -29%

CO₂ emissions index 100 107 123 129 126 133 131 31%
Population index 100 106 111 116 123 129 132 32%
GDP PPP per population index 100 103 120 129 130 138 140 40%
Energy intensity index - TPES / GDP PPP 100 102 91 86 77 75 74 -26%
Carbon intensity index - CO  / TPES 100 97 103 100 102 100 95 -5%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  69.2  211.9  1.1 31%
Electricity and heat generation  56.0  32.2  0.2 -2%
Other energy industry own use -  75.1 - 193%
Manufacturing industries and construction  13.2  34.5  0.9 -12%
Transport -  8.0 - 38%
      of which: road                     -  0.1 - 41%
Other  0.0  62.1 - 17%
     of which: residential                0.0  33.3 - -7%
     of which: services -  26.8 - 20%
Memo: international marine bunkers - - - -59%
Memo: international aviation bunkers - - - -30%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Other energy industry own use - gas        
Main activity prod. elec. and heat - coal  
Other energy industry own use - oil        
Manufacturing industries - gas             
Residential - gas                          
Non-specified other - gas                  
Non-specified other - oil                  
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.170  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Chile

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.171

Chile
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 29.4  37.1  48.6  54.4  68.6  81.1  86.1 192%
Share of World CO₂ from fuel combustion 0.1% 0.2% 0.2% 0.2% 0.2% 0.3% 0.3%

TPES (PJ) 587    768   1 054   1 188   1 292   1 487   1 605 174%
GDP (billion 2010 USD) 75.5  114.5  144.5  181.7  218.5  264.6  272.4 261%
GDP PPP (billion 2010 USD) 107  162.3  204.9  257.6  309.9  375.1  386.3 261%
Population (millions) 13.2  14.4  15.4  16.3  17.1  18.0  18.5 41%

CO₂ / TPES (tCO  per TJ) 50.2 48.3 46.1 45.8 53.1 54.5 53.6 7%
CO  / GDP (kgCO  per 2010 USD) 0.39 0.3 0.3 0.3 0.3 0.3 0.3 -19%
CO  / GDP PPP (kgCO  per 2010 USD) 0.28 0.2 0.2 0.2 0.2 0.2 0.2 -19%
CO  / population (tCO  per capita) 2.2 2.6 3.2 3.3 4.0 4.5 4.6 108%

Share of electricity output from fossil fuels 46% 28% 52% 46% 60% 56% 56%
CO  / kWh of electricity (gCO /kWh) 452 261 342 320 415 438 435 -4%

CO₂ emissions index 100 126 165 185 233 275 292 192%
Population index 100 109 117 124 130 137 141 41%
GDP PPP per population index 100 139 164 195 223 256 257 157%
Energy intensity index - TPES / GDP PPP 100 86 94 84 76 72 76 -24%
Carbon intensity index - CO  / TPES 100 96 92 91 106 109 107 7%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  29.4  9.2 - 192%
Electricity and heat generation  27.4  5.3 - 316%
Other energy industry own use  0.8  0.3 - -18%
Manufacturing industries and construction  1.2  1.9 - 126%
Transport -  0.0 - 201%
      of which: road                     -  0.0 - 213%
Other  0.0  1.6 - 134%
     of which: residential                0.0  1.1 - 56%
     of which: services  0.0  0.4 - 500%
Memo: international marine bunkers - - - -24%
Memo: international aviation bunkers - - - 223%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - oil             
Main activity prod. elec. and heat  - gas  
Non-specified other - oil                  
Other transport - oil                      
Residential - oil                          
Manufacturing industries - gas             
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.172  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

People's Republic of China

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.173

People's Republic of China
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2088.9 2 900.3 3 099.7 5 407.5 7 832.7 9 101.4 9 257.9 343%
Share of World CO₂ from fuel combustion 10.2% 13.6% 13.3% 20.0% 25.6% 28.1% 28.2%

TPES (PJ) 36578   43 729   47 306   74 584   106 186   125 245   128 260 251%
GDP (billion 2010 USD) 829.6 1 479.0 2 237.1 3 569.9 6 100.6 8 908.3 10 161.0 1125%
GDP PPP (billion 2010 USD) 1697.7 3 026.8 4 578.2 7 305.7 12 485.0 18 230.9 20 794.6 1125%
Population (millions) 1135.2 1 204.9 1 262.6 1 303.7 1 337.7 1 371.2 1 386.4 22%

CO₂ / TPES (tCO  per TJ) 57.1 66.3 65.5 72.5 73.8 72.7 72.2 26%
CO  / GDP (kgCO  per 2010 USD) 2.52 2.0 1.4 1.5 1.3 1.0 0.9 -64%
CO  / GDP PPP (kgCO  per 2010 USD) 1.23 1.0 0.7 0.7 0.6 0.5 0.4 -64%
CO  / population (tCO  per capita) 1.8 2.4 2.5 4.1 5.9 6.6 6.7 263%

Share of electricity output from fossil fuels 80% 80% 82% 82% 80% 73% 71%
CO  / kWh of electricity (gCO /kWh) 914 919 897 848 750 650 623 -32%

CO₂ emissions index 100 139 148 259 375 436 443 343%
Population index 100 106 111 115 118 121 122 22%
GDP PPP per population index 100 168 242 375 624 889 1003 903%
Energy intensity index - TPES / GDP PPP 100 67 48 47 39 32 29 -71%
Carbon intensity index - CO  / TPES 100 116 115 127 129 127 126 26%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 7 444.2  441.1  32.8 343%
Electricity and heat generation 4 444.1  92.2  32.8 618%
Other energy industry own use  148.4  60.3 - 263%
Manufacturing industries and construction 2 454.8  131.9 - 269%
Transport  0.0  44.9 - 836%
      of which: road                     -  44.0 - +
Other  396.9  111.7 - 39%
     of which: residential                188.2  82.6 - 15%
     of which: services  71.7  28.9 - 196%
Memo: international marine bunkers - - - 659%
Memo: international aviation bunkers - - - +

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Unallocated autoproducers - coal           
Non-specified other sectors - coal         
Residential - coal                         
Other transport - oil                      
Manufacturing industries - oil             
Other energy industry - coal               

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.174  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Colombia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.175

Colombia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 45.8  54.5  54.2  53.6  60.2  77.6  75.3 64%
Share of World CO₂ from fuel combustion 0.2% 0.3% 0.2% 0.2% 0.2% 0.2% 0.2%

TPES (PJ) 1014   1 156   1 081   1 134   1 306   1 620   1 606 58%
GDP (billion 2010 USD) 147.7  183.9  192.5  230.0  286.1  359.8  373.5 153%
GDP PPP (billion 2010 USD) 250.7  312.1  326.7  390.2  485.5  610.6  633.7 153%
Population (millions) 34.3  37.4  40.4  43.3  45.9  48.2  49.1 43%

CO₂ / TPES (tCO  per TJ) 45.2 47.1 50.1 47.3 46.1 47.9 46.9 4%
CO  / GDP (kgCO  per 2010 USD) 0.31 0.3 0.3 0.2 0.2 0.2 0.2 -35%
CO  / GDP PPP (kgCO  per 2010 USD) 0.18 0.2 0.2 0.1 0.1 0.1 0.1 -35%
CO  / population (tCO  per capita) 1.3 1.5 1.3 1.2 1.3 1.6 1.5 15%

Share of electricity output from fossil fuels 24% 24% 25% 20% 28% 36% 20%
CO  / kWh of electricity (gCO /kWh) 213 209 163 133 181 216 134 -37%

CO₂ emissions index 100 119 118 117 132 169 164 64%
Population index 100 109 118 126 134 141 143 43%
GDP PPP per population index 100 114 111 123 145 173 177 77%
Energy intensity index - TPES / GDP PPP 100 92 82 72 67 66 63 -37%
Carbon intensity index - CO  / TPES 100 104 111 105 102 106 104 4%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  13.7  19.1 - 64%
Electricity and heat generation  3.2  5.5 - 37%
Other energy industry own use  0.0  4.1 - 38%
Manufacturing industries and construction  10.2  3.4 - 36%
Transport -  1.1 - 92%
      of which: road                     -  1.1 - 98%
Other  0.3  5.1 - 108%
     of which: residential                0.3  2.5 - 27%
     of which: services -  0.8 - 20%
Memo: international marine bunkers - - - 153%
Memo: international aviation bunkers - - - 155%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - coal            
Non-specified other - oil                  
Other energy industry own use - gas        
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Non-specified other - gas                  
Residential - gas                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.176  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Republic of the Congo

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other

-8%

-4%

0%

4%

8%

12%

16%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1971 - 2000 2000 - 2010 2010 - 2017

0

100

200

300

400

500

600

700

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.177

Republic of the Congo
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 0.6  0.5  0.5  0.8  1.8  3.2  2.8 346%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 33    34    30    46    70    119    124 277%
GDP (billion 2010 USD) 6.6  6.8  7.6  9.3  12.0  14.6  13.8 108%
GDP PPP (billion 2010 USD) 12.3  12.6  14.2  17.3  22.3  27.1  25.6 108%
Population (millions) 2.4  2.8  3.2  3.7  4.4  5.0  5.3 116%

CO₂ / TPES (tCO  per TJ) 19.4 15.9 16.7 18.5 26.1 26.5 22.9 18%
CO  / GDP (kgCO  per 2010 USD) 0.1 0.1 0.1 0.1 0.2 0.2 0.2 116%
CO  / GDP PPP (kgCO  per 2010 USD) 0.05 0.0 0.0 0.0 0.1 0.1 0.1 113%
CO  / population (tCO  per capita) 0.3 0.2 0.2 0.2 0.4 0.6 0.5 106%

Share of electricity output from fossil fuels 1% 1% 0% 18% 45% 49% 56%
CO  / kWh of electricity (gCO /kWh) 7 9 - 104 269 383 332 5007%

CO₂ emissions index 100 84 78 132 287 495 446 346%
Population index 100 115 132 152 180 205 216 116%
GDP PPP per population index 100 89 87 92 101 108 96 -4%
Energy intensity index - TPES / GDP PPP 100 100 78 98 117 164 181 81%
Carbon intensity index - CO  / TPES 100 82 86 96 135 137 118 18%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  1.2 - 346%
Electricity and heat generation -  1.2 - +
Other energy industry own use - - - -100%
Manufacturing industries and construction - - - 162%
Transport - - - 156%
      of which: road                     - - - 145%
Other - - - 4%
     of which: residential               - - - -23%
     of which: services - - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 31%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Unallocated autoproducers - gas            
Road - oil                                 
Unallocated autoproducers - oil            
Other transport - oil                      
Manufacturing industries - oil             
Residential - oil                          
Non-specified other - oil                  
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.178  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Costa Rica

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

0

2

4

6

8

10

12

1971 1980 1990 2000 2010 2017

TW
h 

Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

1

2

3

4

5

6

7

8

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.179

Costa Rica
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.6  4.4  4.5  5.5  6.6  6.9  7.6 191%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 70    99    120    162    190    207    210 199%
GDP (billion 2010 USD) 15.2  19.8  24.5  29.5  37.3  44.7  48.1 216%
GDP PPP (billion 2010 USD) 23.7  30.8  38.0  45.9  57.9  69.4  74.8 216%
Population (millions) 3.1  3.5  3.9  4.2  4.5  4.8  4.9 58%

CO₂ / TPES (tCO  per TJ) 37.1 45.0 37.4 33.7 34.8 33.6 36.1 -3%
CO  / GDP (kgCO  per 2010 USD) 0.17 0.2 0.2 0.2 0.2 0.2 0.2 -8%
CO  / GDP PPP (kgCO  per 2010 USD) 0.11 0.1 0.1 0.1 0.1 0.1 0.1 -8%
CO  / population (tCO  per capita) 0.8 1.3 1.1 1.3 1.5 1.4 1.5 84%

Share of electricity output from fossil fuels 3% 17% 1% 3% 7% 1% 0%
CO  / kWh of electricity (gCO /kWh) 20 156 8 28 56 7 2 -88%

CO₂ emissions index 100 170 173 210 254 267 291 191%
Population index 100 113 127 137 147 155 158 58%
GDP PPP per population index 100 115 127 141 167 189 199 99%
Energy intensity index - TPES / GDP PPP 100 108 107 119 111 100 95 -5%
Carbon intensity index - CO  / TPES 100 121 101 91 94 91 97 -3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.4 - - 191%
Electricity and heat generation - - - -61%
Other energy industry own use - - - -75%
Manufacturing industries and construction  0.0 - - 13%
Transport - - - 265%
      of which: road                     - - - 863%
Other  0.4 - - 553%
     of which: residential               - - - 313%
     of which: services  0.4 - - 595%
Memo: international marine bunkers - - - -100%
Memo: international aviation bunkers - - - +

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Non-specified other sectors - coal         
Non-specified other - oil                  
Residential - oil                          
Other energy industry own use - oil        
Main activity prod. elec. and heat  - oil  
Manufacturing industries - coal            
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.180  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Côte d'Ivoire

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.181

Côte d'Ivoire
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.7  3.3  6.3  5.8  6.2  9.5  10.2 278%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 182    216    284    403    348    406    438 140%
GDP (billion 2010 USD) 17.8  19.1  22.3  22.3  24.9  34.0  39.5 122%
GDP PPP (billion 2010 USD) 38.4  41.3  48.2  48.2  53.8  73.4  85.3 122%
Population (millions) 12.3  14.5  16.7  18.3  20.4  23.1  24.3 98%

CO₂ / TPES (tCO  per TJ) 14.9 15.1 22.3 14.4 17.9 23.5 23.4 57%
CO  / GDP (kgCO  per 2010 USD) 0.15 0.2 0.3 0.3 0.3 0.3 0.3 70%
CO  / GDP PPP (kgCO  per 2010 USD) 0.07 0.1 0.1 0.1 0.1 0.1 0.1 71%
CO  / population (tCO  per capita) 0.2 0.2 0.4 0.3 0.3 0.4 0.4 90%

Share of electricity output from fossil fuels 33% 40% 63% 73% 72% 83% 83%
CO  / kWh of electricity (gCO /kWh) 208 278 381 460 463 435 369 78%

CO₂ emissions index 100 121 234 215 231 353 378 278%
Population index 100 119 136 149 166 188 198 98%
GDP PPP per population index 100 91 92 84 84 102 112 12%
Energy intensity index - TPES / GDP PPP 100 110 124 176 137 117 108 8%
Carbon intensity index - CO  / TPES 100 102 150 97 121 158 157 57%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  4.4 - 278%
Electricity and heat generation -  3.7 - 819%
Other energy industry own use - - - -29%
Manufacturing industries and construction -  0.7 - 258%
Transport - - - 201%
      of which: road                     - - - 209%
Other - - - 150%
     of which: residential               - - - 68%
     of which: services - - - 370%
Memo: international marine bunkers - - - 98%
Memo: international aviation bunkers - - - 90%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Road - oil                                 
Non-specified other - oil                  
Manufacturing industries - gas             
Manufacturing industries - oil             
Residential - oil                          
Other transport - oil                      
Other energy industry own use - oil        
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.182  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Croatia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.183

Croatia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 20.3  14.8  16.8  19.9  18.2  15.5  16.2 -20%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 396    327    351    408    393    352    366 -8%
GDP (billion 2010 USD) 48.1  39.5  46.8  58.2  59.8  59.3  63.2 31%
GDP PPP (billion 2010 USD) 68.3  56.1  66.4  82.6  85.0  84.2  89.8 31%
Population (millions) 4.8  4.7  4.4  4.4  4.4  4.2  4.1 -14%

CO₂ / TPES (tCO  per TJ) 51.3 45.1 47.8 48.8 46.4 44.1 44.2 -14%
CO  / GDP (kgCO  per 2010 USD) 0.42 0.4 0.4 0.3 0.3 0.3 0.3 -39%
CO  / GDP PPP (kgCO  per 2010 USD) 0.3 0.3 0.3 0.2 0.2 0.2 0.2 -40%
CO  / population (tCO  per capita) 4.3 3.2 3.8 4.5 4.1 3.7 3.9 -8%

Share of electricity output from fossil fuels 56% 39% 43% 46% 37% 33% 40%
CO  / kWh of electricity (gCO /kWh) 379 253 301 317 227 233 208 -45%

CO₂ emissions index 100 73 83 98 90 76 80 -20%
Population index 100 98 93 93 92 88 86 -14%
GDP PPP per population index 100 84 105 130 135 140 152 52%
Energy intensity index - TPES / GDP PPP 100 100 91 85 80 72 70 -30%
Carbon intensity index - CO  / TPES 100 88 93 95 90 86 86 -14%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.6  4.6  0.1 -20%
Electricity and heat generation  1.3  1.7 - -28%
Other energy industry own use -  0.4 - -62%
Manufacturing industries and construction  0.3  0.9  0.1 -56%
Transport -  0.0 - 83%
      of which: road                     -  0.0 - 98%
Other  0.0  1.6 - -21%
     of which: residential                0.0  1.1 - -11%
     of which: services  0.0  0.5 - 15%
Memo: international marine bunkers - - - -86%
Memo: international aviation bunkers - - - -11%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat - coal  
Residential - gas                          
Manufacturing industries - oil             
Other energy industry own use - oil        
Manufacturing industries - gas             
Non-specified other - oil                  
Non-specified other - gas                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.184  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Cuba

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.185

Cuba
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 34.1  22.4  27.3  25.1  29.5  26.8  26.2 -23%
Share of World CO₂ from fuel combustion 0.2% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 729    455    533    447    473    461    446 -39%
GDP (billion 2010 USD) 44.7  31.0  38.7  49.5  64.3  73.9  75.6 69%
GDP PPP (billion 2010 USD) 138.9  96.3  120.3  153.7  199.8  229.4  234.7 69%
Population (millions) 10.6  10.9  11.2  11.3  11.3  11.5  11.5 9%

CO₂ / TPES (tCO  per TJ) 46.8 49.4 51.3 56.1 62.3 58.2 58.8 26%
CO  / GDP (kgCO  per 2010 USD) 0.76 0.7 0.7 0.5 0.5 0.4 0.3 -55%
CO  / GDP PPP (kgCO  per 2010 USD) 0.25 0.2 0.2 0.2 0.1 0.1 0.1 -54%
CO  / population (tCO  per capita) 3.2 2.1 2.5 2.2 2.6 2.3 2.3 -29%

Share of electricity output from fossil fuels 90% 94% 93% 97% 97% 96% 96%
CO  / kWh of electricity (gCO /kWh) 773 867 697 832 861 657 509 -34%

CO₂ emissions index 100 66 80 73 86 79 77 -23%
Population index 100 103 105 107 107 108 109 9%
GDP PPP per population index 100 67 82 104 134 153 156 56%
Energy intensity index - TPES / GDP PPP 100 90 84 55 45 38 36 -64%
Carbon intensity index - CO  / TPES 100 105 110 120 133 124 126 26%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.0  2.0 - -23%
Electricity and heat generation -  1.4 - -10%
Other energy industry own use - - - -63%
Manufacturing industries and construction  0.0  0.5 - -2%
Transport - - - -70%
      of which: road                     - - - -66%
Other -  0.1 - -42%
     of which: residential               -  0.1 - -73%
     of which: services - - - x
Memo: international marine bunkers - - - +
Memo: international aviation bunkers - - - -59%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - oil                          
Other energy industry own use - oil        
Manufacturing industries - gas             
Unallocated autoproducers - oil            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.186  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Curaçao ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Please refer to the chapter Geographical Coverage in Part I. 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.187

Curaçao ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.7  2.6  5.6  6.0  4.4  4.7  3.7 41%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 61    55    88    87    86    85    70 15%
GDP (billion 2010 USD) 1.7  1.9  2.3  2.5  2.7  1.9  1.8 7%
GDP PPP (billion 2010 USD) 1.5  1.7  2.1  2.2  2.4  1.7  1.7 7%
Population (millions) 0.2  0.2  0.2  0.2  0.2  0.2  0.2 -15%

CO₂ / TPES (tCO  per TJ) 43.6 47.9 63.7 68.3 51.2 55.4 53.2 22%
CO  / GDP (kgCO  per 2010 USD) 1.55 1.4 2.4 2.4 1.6 2.5 2.0 31%
CO  / GDP PPP (kgCO  per 2010 USD) 1.73 1.5 2.7 2.7 1.8 2.8 2.3 31%
CO  / population (tCO  per capita) 14.1 13.2 26.8 27.2 19.1 29.7 23.3 65%

Share of electricity output from fossil fuels 100% 99% 99% 94% 95% 74% 61%
CO  / kWh of electricity (gCO /kWh) 725 715 716 676 680 516 422 -42%

CO₂ emissions index 100 99 211 224 164 176 141 41%
Population index 100 105 111 116 121 84 85 -15%
GDP PPP per population index 100 106 123 125 129 130 126 26%
Energy intensity index - TPES / GDP PPP 100 80 106 98 90 128 107 7%
Carbon intensity index - CO  / TPES 100 110 146 157 117 127 122 22%

1. Please refer to the chapter Geographical Coverage in Part I. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion - - - 41%
Electricity and heat generation - - - -34%
Other energy industry own use - - - 292%
Manufacturing industries and construction - - - -26%
Transport - - - 22%
      of which: road                     - - - 22%
Other - - - -31%
     of which: residential               - - - -31%
     of which: services - - - -
Memo: international marine bunkers - - - -4%
Memo: international aviation bunkers - - - 58%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Other energy industry own use - oil        
Road - oil                                 
Manufacturing industries - oil             
Unallocated autoproducers - oil            
Residential - oil                          
Main activity prod. elec. and heat  - oil  
-
-
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.188  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Cyprus ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Please refer to the chapter Geographical Coverage in Part I. 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.189

Cyprus ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3.9  5.0  6.3  7.0  7.3  5.9  6.4 64%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 57    71    89    93    102    84    93 62%
GDP (billion 2010 USD) 11.8  15.1  18.5  22.6  25.6  23.6  25.8 118%
GDP PPP (billion 2010 USD) 12.8  16.3  20.0  24.3  27.6  25.5  27.8 118%
Population (millions) 0.6  0.6  0.7  0.7  0.8  0.8  0.9 49%

CO₂ / TPES (tCO  per TJ) 68.1 71.1 70.5 75.9 71.0 70.0 68.6 1%
CO  / GDP (kgCO  per 2010 USD) 0.33 0.3 0.3 0.3 0.3 0.3 0.2 -25%
CO  / GDP PPP (kgCO  per 2010 USD) 0.31 0.3 0.3 0.3 0.3 0.2 0.2 -25%
CO  / population (tCO  per capita) 6.8 7.8 9.1 9.6 8.9 7.0 7.4 10%

Share of electricity output from fossil fuels 100% 100% 100% 100% 99% 91% 91%
CO  / kWh of electricity (gCO /kWh) 847 831 846 797 712 649 644 -24%

CO₂ emissions index 100 130 162 181 187 152 164 64%
Population index 100 113 120 128 143 148 149 49%
GDP PPP per population index 100 113 130 149 151 135 146 46%
Energy intensity index - TPES / GDP PPP 100 97 100 85 83 74 75 -25%
Carbon intensity index - CO  / TPES 100 104 104 111 104 103 101 1%

1. Please refer to the chapter Geographical Coverage in Part I. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.0 -  0.1 64%
Electricity and heat generation - - - 93%
Other energy industry own use - - - -100%
Manufacturing industries and construction  0.0 -  0.1 -24%
Transport - - - 71%
      of which: road                     - - - 71%
Other - - - 209%
     of which: residential               - - - 98%
     of which: services - - - x
Memo: international marine bunkers - - - 340%
Memo: international aviation bunkers - - - 27%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - oil  
Road - oil                                 
Manufacturing industries - oil             
Residential - oil                          
Non-specified other - oil                  
Manufacturing industries -other            
Manufacturing industries - coal            
Unallocated autoproducers - oil            
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.190  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Czech Republic

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.191

Czech Republic
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 150.2  123.2  121.2  118.4  112.5  99.4  101.7 -32%
Share of World CO₂ from fuel combustion 0.7% 0.6% 0.5% 0.4% 0.4% 0.3% 0.3%

TPES (PJ) 2085   1 748   1 727   1 895   1 890   1 758   1 814 -13%
GDP (billion 2010 USD) 144.6  139.0  151.8  183.9  207.5  225.5  241.1 67%
GDP PPP (billion 2010 USD) 201.9  194.2  212.1  256.9  289.8  315.0  336.7 67%
Population (millions) 10.4  10.3  10.3  10.2  10.5  10.5  10.6 2%

CO₂ / TPES (tCO  per TJ) 72 70.5 70.2 62.5 59.5 56.5 56.1 -22%
CO  / GDP (kgCO  per 2010 USD) 1.04 0.9 0.8 0.6 0.5 0.4 0.4 -59%
CO  / GDP PPP (kgCO  per 2010 USD) 0.74 0.6 0.6 0.5 0.4 0.3 0.3 -59%
CO  / population (tCO  per capita) 14.5 11.9 11.8 11.6 10.7 9.4 9.6 -34%

Share of electricity output from fossil fuels 78% 76% 78% 66% 60% 56% 56%
CO  / kWh of electricity (gCO /kWh) 759 809 733 624 584 520 500 -34%

CO₂ emissions index 100 82 81 79 75 66 68 -32%
Population index 100 100 99 99 101 102 102 2%
GDP PPP per population index 100 96 106 129 141 153 163 63%
Energy intensity index - TPES / GDP PPP 100 87 79 71 63 54 52 -48%
Carbon intensity index - CO  / TPES 100 98 97 87 83 78 78 -22%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  62.6  16.5  1.7 -32%
Electricity and heat generation  50.1  3.3  0.3 -16%
Other energy industry own use  3.3  0.2 - 17%
Manufacturing industries and construction  5.5  5.0  1.3 -74%
Transport  0.0  0.2 - 167%
      of which: road                     -  0.1 - 160%
Other  3.6  7.8  0.1 -56%
     of which: residential                3.5  4.7 - -47%
     of which: services  0.1  2.8  0.1 -59%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 60%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Manufacturing industries - gas             
Residential - gas                          
Unallocated autoproducers - coal           
Residential - coal                         
Other energy industry - coal               
Non-specified other - gas                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.192  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Democratic People's Republic of Korea

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.193

Democratic People's Republic of Korea
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 116.9  76.5  70.0  75.3  49.3  22.5  19.6 -83%
Share of World CO₂ from fuel combustion 0.6% 0.4% 0.3% 0.3% 0.2% 0.1% 0.1%

TPES (PJ) 1391    920    826    893    620    328    638 -54%
GDP (billion 2010 USD) 42.7  33.5  29.8  28.9  26.8  26.9  27.4 -36%
GDP PPP (billion 2010 USD) 160.2  125.8  111.7  108.4  100.6  100.8  102.9 -36%
Population (millions) 20.3  21.9  22.9  23.9  24.6  25.2  25.5 26%

CO₂ / TPES (tCO  per TJ) 84 83.1 84.8 84.3 79.5 68.7 30.7 -63%
CO  / GDP (kgCO  per 2010 USD) 2.74 2.3 2.4 2.6 1.8 0.8 0.7 -74%
CO  / GDP PPP (kgCO  per 2010 USD) 0.73 0.6 0.6 0.7 0.5 0.2 0.2 -74%
CO  / population (tCO  per capita) 5.8 3.5 3.1 3.2 2.0 0.9 0.8 -87%

Share of electricity output from fossil fuels 44% 38% 47% 43% 38% 27% 22%
CO  / kWh of electricity (gCO /kWh) 577 491 595 532 352 263 215 -63%

CO₂ emissions index 100 65 60 64 42 19 17 -83%
Population index 100 108 113 118 121 124 126 26%
GDP PPP per population index 100 73 62 57 52 51 51 -49%
Energy intensity index - TPES / GDP PPP 100 84 85 95 71 37 71 -29%
Carbon intensity index - CO  / TPES 100 99 101 100 95 82 37 -63%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  16.6 - - -83%
Electricity and heat generation  2.2 - - -80%
Other energy industry own use - - - -75%
Manufacturing industries and construction  11.1 - - -86%
Transport - - - -70%
      of which: road                     - - - -70%
Other  3.4 - - -80%
     of which: residential               - - - -78%
     of which: services - - - -
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Manufacturing industries - coal            
Non-specified other sectors - coal         
Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Residential - oil                          
Other energy industry own use - oil        
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.194  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Democratic Republic of the Congo

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.195

Democratic Republic of the Congo
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3  1.1  0.9  1.3  1.9  2.7  2.2 -26%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 494    537    582    698    831   1 210   1 246 152%
GDP (billion 2010 USD) 24.3  16.7  13.7  16.5  21.6  31.3  33.3 37%
GDP PPP (billion 2010 USD) 47  32.3  26.4  31.9  41.7  60.7  64.4 37%
Population (millions) 34.6  41.6  47.1  54.8  64.5  76.2  81.3 135%

CO₂ / TPES (tCO  per TJ) 6.1 2.1 1.5 1.8 2.2 2.3 1.8 -71%
CO  / GDP (kgCO  per 2010 USD) 0.12 0.1 0.1 0.1 0.1 0.1 0.1 -46%
CO  / GDP PPP (kgCO  per 2010 USD) 0.06 0.0 0.0 0.0 0.0 0.0 0.0 -47%
CO  / population (tCO  per capita) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -69%

Share of electricity output from fossil fuels 0% 0% 0% 0% 1% 0% 0%
CO  / kWh of electricity (gCO /kWh) 5 4 1 1 7 1 1 -85%

CO₂ emissions index 100 38 29 43 63 91 74 -26%
Population index 100 120 136 158 186 220 235 135%
GDP PPP per population index 100 57 41 43 48 59 58 -42%
Energy intensity index - TPES / GDP PPP 100 159 210 208 190 190 184 84%
Carbon intensity index - CO  / TPES 100 35 24 30 37 37 29 -71%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  0.0 - -26%
Electricity and heat generation -  0.0 - -76%
Other energy industry own use - - - -100%
Manufacturing industries and construction - - - -94%
Transport - - - 278%
      of which: road                     - - - 218%
Other - - - -100%
     of which: residential               - - - -99%
     of which: services - - - -
Memo: international marine bunkers - - - -100%
Memo: international aviation bunkers - - - 15%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Other transport - oil                      
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Residential - oil                          
Unallocated autoproducers - gas            
-
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.196  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Denmark

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.197

Denmark
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 51  58.4  50.8  48.5  47.3  31.9  31.3 -39%
Share of World CO₂ from fuel combustion 0.3% 0.3% 0.2% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 727    812    781    791    816    682    712 -2%
GDP (billion 2010 USD) 229.1  257.1  298.2  318.6  322.0  343.3  359.5 57%
GDP PPP (billion 2010 USD) 169.8  190.5  220.9  236.1  238.5  254.3  266.3 57%
Population (millions) 5.1  5.2  5.3  5.4  5.5  5.7  5.8 12%

CO₂ / TPES (tCO  per TJ) 70.1 71.9 65.1 61.3 57.9 46.8 43.9 -37%
CO  / GDP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.2 0.1 0.1 0.1 -61%
CO  / GDP PPP (kgCO  per 2010 USD) 0.3 0.3 0.2 0.2 0.2 0.1 0.1 -61%
CO  / population (tCO  per capita) 9.9 11.2 9.5 8.9 8.5 5.6 5.4 -45%

Share of electricity output from fossil fuels 97% 95% 84% 73% 68% 35% 29%
CO  / kWh of electricity (gCO /kWh) 682 596 452 374 362 175 151 -78%

CO₂ emissions index 100 115 100 95 93 63 61 -39%
Population index 100 102 104 105 108 111 112 12%
GDP PPP per population index 100 110 125 132 130 136 140 40%
Energy intensity index - TPES / GDP PPP 100 100 83 78 80 63 62 -38%
Carbon intensity index - CO  / TPES 100 102 93 87 83 67 63 -37%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  6.2  6.6  1.6 -39%
Electricity and heat generation  5.7  1.8  1.5 -63%
Other energy industry own use -  1.3 - 57%
Manufacturing industries and construction  0.4  1.6  0.1 -33%
Transport -  0.0 - 17%
      of which: road                     -  0.0 - 20%
Other  0.1  1.9  0.0 -52%
     of which: residential                0.0  1.4 - -59%
     of which: services  0.0  0.4  0.0 -55%
Memo: international marine bunkers - - - -45%
Memo: international aviation bunkers - - - 68%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Non-specified other - oil                  
Residential - gas                          
Unallocated autoproducers - other          
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.198  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Dominican Republic

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 

Coal Oil Gas Other

0

4

8

12

16

20

24

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.199

Dominican Republic
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 7.4  11.2  17.6  17.5  19.0  21.5  21.4 189%
Share of World CO₂ from fuel combustion 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 168    220    307    297    316    346    364 117%
GDP (billion 2010 USD) 19.3  25.2  34.4  40.8  54.0  69.1  77.0 300%
GDP PPP (billion 2010 USD) 38.6  50.4  68.8  81.6  108.0  138.2  154.0 300%
Population (millions) 7.2  7.9  8.6  9.2  9.9  10.5  10.8 50%

CO₂ / TPES (tCO  per TJ) 44.1 51.1 57.2 59.0 60.1 62.1 58.8 33%
CO  / GDP (kgCO  per 2010 USD) 0.38 0.4 0.5 0.4 0.4 0.3 0.3 -28%
CO  / GDP PPP (kgCO  per 2010 USD) 0.19 0.2 0.3 0.2 0.2 0.2 0.1 -28%
CO  / population (tCO  per capita) 1 1.4 2.1 1.9 1.9 2.0 2.0 93%

Share of electricity output from fossil fuels 90% 88% 92% 85% 90% 93% 85%
CO  / kWh of electricity (gCO /kWh) 877 905 715 632 597 598 521 -41%

CO₂ emissions index 100 152 238 237 257 291 289 189%
Population index 100 110 119 129 138 147 150 50%
GDP PPP per population index 100 119 150 165 203 245 267 167%
Energy intensity index - TPES / GDP PPP 100 100 103 84 67 58 54 -46%
Carbon intensity index - CO  / TPES 100 116 130 134 136 141 133 33%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  4.1  2.4 - 189%
Electricity and heat generation  2.5  2.2 - 206%
Other energy industry own use - - - 262%
Manufacturing industries and construction  1.6  0.2 - 302%
Transport -  0.0 - 180%
      of which: road                     -  0.0 - 131%
Other - - - 70%
     of which: residential               - - - 55%
     of which: services - - - 142%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - +

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Unallocated autoproducers - oil            
Manufacturing industries - coal            
Manufacturing industries - oil             
Other transport - oil                      
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.200  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Ecuador

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.201

Ecuador
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 13.3  16.7  18.1  23.9  32.7  37.4  34.3 157%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 265    330    369    391    495    624    607 129%
GDP (billion 2010 USD) 38  44.0  46.5  58.9  69.6  86.4  87.4 130%
GDP PPP (billion 2010 USD) 74.8  86.6  91.4  115.8  136.8  170.0  171.9 130%
Population (millions) 10.2  11.4  12.6  13.7  14.9  16.1  16.6 63%

CO₂ / TPES (tCO  per TJ) 50.3 50.7 49.1 61.2 66.2 59.9 56.5 12%
CO  / GDP (kgCO  per 2010 USD) 0.35 0.4 0.4 0.4 0.5 0.4 0.4 12%
CO  / GDP PPP (kgCO  per 2010 USD) 0.18 0.2 0.2 0.2 0.2 0.2 0.2 12%
CO  / population (tCO  per capita) 1.3 1.5 1.4 1.7 2.2 2.3 2.1 58%

Share of electricity output from fossil fuels 22% 39% 28% 45% 55% 47% 30%
CO  / kWh of electricity (gCO /kWh) 189 311 218 347 414 335 179 -6%

CO₂ emissions index 100 125 136 180 246 280 257 157%
Population index 100 112 124 134 146 158 163 63%
GDP PPP per population index 100 103 99 115 125 144 141 41%
Energy intensity index - TPES / GDP PPP 100 107 114 95 102 104 100 0%
Carbon intensity index - CO  / TPES 100 101 98 122 132 119 112 12%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  1.3 - 157%
Electricity and heat generation -  1.2 - 336%
Other energy industry own use - - - 283%
Manufacturing industries and construction -  0.1 - 4%
Transport - - - 142%
      of which: road                     - - - 176%
Other -  0.0 - 310%
     of which: residential               -  0.0 - 93%
     of which: services - - - +
Memo: international marine bunkers - - - 138%
Memo: international aviation bunkers - - - 101%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Non-specified other - oil                  
Manufacturing industries - oil             
Residential - oil                          
Unallocated autoproducers - oil            
Main activity prod. elec. and heat  - oil  
Other energy industry own use - oil        
Other transport - oil                      
Main activity prod. elec. and heat  - gas  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.202  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Egypt

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.203

Egypt
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 77.9  81.5  100.1  145.0  176.4  199.5  209.2 169%
Share of World CO₂ from fuel combustion 0.4% 0.4% 0.4% 0.5% 0.6% 0.6% 0.6%

TPES (PJ) 1350   1 471   1 680   2 578   3 057   3 321   3 884 188%
GDP (billion 2010 USD) 87.4  103.4  136.4  162.2  218.9  249.9  271.7 211%
GDP PPP (billion 2010 USD) 324.4  383.7  506.1  602.1  812.4  927.7 1 008.5 211%
Population (millions) 57.4  63.7  69.9  76.8  84.1  93.8  97.6 70%

CO₂ / TPES (tCO  per TJ) 57.7 55.4 59.6 56.3 57.7 60.1 53.9 -7%
CO  / GDP (kgCO  per 2010 USD) 0.89 0.8 0.7 0.9 0.8 0.8 0.8 -14%
CO  / GDP PPP (kgCO  per 2010 USD) 0.24 0.2 0.2 0.2 0.2 0.2 0.2 -14%
CO  / population (tCO  per capita) 1.4 1.3 1.4 1.9 2.1 2.1 2.1 58%

Share of electricity output from fossil fuels 77% 78% 82% 88% 90% 92% 91%
CO  / kWh of electricity (gCO /kWh) 530 448 347 479 427 462 442 -17%

CO₂ emissions index 100 105 129 186 227 256 269 169%
Population index 100 111 122 134 146 163 170 70%
GDP PPP per population index 100 107 128 139 171 175 183 83%
Energy intensity index - TPES / GDP PPP 100 92 80 103 90 86 93 -7%
Carbon intensity index - CO  / TPES 100 96 103 98 100 104 93 -7%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.5  94.1 - 169%
Electricity and heat generation -  62.3 - 271%
Other energy industry own use -  12.2 - 407%
Manufacturing industries and construction  1.5  14.3 - 22%
Transport -  0.8 - 262%
      of which: road                     -  0.8 - 259%
Other  0.0  4.6 - 107%
     of which: residential                0.0  4.6 - 74%
     of which: services - - - -
Memo: international marine bunkers - - - -89%
Memo: international aviation bunkers - - - 216%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Manufacturing industries - gas             
Residential - oil                          
Other energy industry own use - gas        
Residential - gas                          
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.204  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

El Salvador

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
Residential Other

-3%

-2%

-1%

0%

1%

2%

3%

4%

5%

6%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1971 - 2000 2000 - 2010 2010 - 2017

80

90

100

110

120

130

140

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.205

El Salvador
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.1  4.6  5.2  6.3  5.8  6.4  5.7 172%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 103    141    134    159    179    173    173 67%
GDP (billion 2010 USD) 11.3  14.3  15.8  17.0  18.4  21.0  22.1 95%
GDP PPP (billion 2010 USD) 23.4  29.5  32.5  35.1  38.1  43.4  45.6 95%
Population (millions) 5.3  5.6  5.9  6.0  6.2  6.3  6.4 21%

CO₂ / TPES (tCO  per TJ) 20.4 32.5 38.7 39.3 32.5 37.0 33.2 63%
CO  / GDP (kgCO  per 2010 USD) 0.19 0.3 0.3 0.4 0.3 0.3 0.3 40%
CO  / GDP PPP (kgCO  per 2010 USD) 0.09 0.2 0.2 0.2 0.2 0.1 0.1 40%
CO  / population (tCO  per capita) 0.4 0.8 0.9 1.0 0.9 1.0 0.9 124%

Share of electricity output from fossil fuels 7% 42% 42% 42% 35% 42% 26%
CO  / kWh of electricity (gCO /kWh) 68 395 328 306 223 274 163 140%

CO₂ emissions index 100 217 246 297 277 303 272 172%
Population index 100 107 112 115 117 120 121 21%
GDP PPP per population index 100 118 124 131 139 154 160 60%
Energy intensity index - TPES / GDP PPP 100 108 93 103 107 90 86 -14%
Carbon intensity index - CO  / TPES 100 160 190 193 159 181 163 63%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion - - - 172%
Electricity and heat generation - - - 492%
Other energy industry own use - - - -100%
Manufacturing industries and construction - - - 121%
Transport - - - 166%
      of which: road                     - - - 166%
Other - - - 122%
     of which: residential               - - - 111%
     of which: services - - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 360%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Residential - oil                          
Unallocated autoproducers - oil            
Non-specified other - oil                  
-
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.206  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Eritrea ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 1992, data for Eritrea were included in Ethiopia.  
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Figure 1. CO  emissions by fuel 

Coal Oil Gas Other

0.0

0.2

0.4

0.6

0.8

1992 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.207

Eritrea ¹
Key indicators

%change
1990 1992 2000 2005 2010 2016 2017 92-17

CO  fuel combustion (MtCO₂) ..  0.4  0.6  0.6  0.5  0.6  0.6 45%
Share of World CO₂ from fuel combustion .. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) ..    37    30    32    31    36    37 0%
GDP (billion 2010 USD) ..  1.2  1.9  2.2  2.1  2.8  2.9 147%
GDP PPP (billion 2010 USD) ..  3.4  5.6  6.3  6.1  8.0  8.4 146%
Population (millions) ..  3.1  3.4  4.0  4.4  5.0  5.1 63%

CO₂ / TPES (tCO  per TJ) .. 11.9 20.7 18.1 15.5 16.9 17.3 45%
CO  / GDP (kgCO  per 2010 USD) .. 0.4 0.3 0.3 0.2 0.2 0.2 -41%
CO  / GDP PPP (kgCO  per 2010 USD) .. 0.1 0.1 0.1 0.1 0.1 0.1 -41%
CO  / population (tCO  per capita) .. 0.1 0.2 0.1 0.1 0.1 0.1 -11%

Share of electricity output from fossil fuels .. 100% 100% 100% 99% 100% 100%
CO  / kWh of electricity (gCO /kWh) .. 1742 1347 985 859 858 858 -51%

CO₂ emissions index .. 100 141 133 110 138 145 45%
Population index .. 100 109 127 141 159 163 63%
GDP PPP per population index .. 100 151 147 127 148 152 52%
Energy intensity index - TPES / GDP PPP .. 100 49 47 47 41 40 -60%
Carbon intensity index - CO  / TPES .. 100 175 152 130 142 145 45%

1. Prior to 1992, data for Eritrea were included in Ethiopia. 2. Please see the chapter Indicator sources and methods  in Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 92-17

CO₂ fuel combustion - - - 45%
Electricity and heat generation - - - 43%
Other energy industry own use - - - -100%
Manufacturing industries and construction - - - -5%
Transport - - - 66%
      of which: road                     - - - 66%
Other - - - 128%
     of which: residential               - - - 94%
     of which: services - - - x
Memo: international marine bunkers - - - -100%
Memo: international aviation bunkers - - - 111%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - oil  
Road - oil                                 
Residential - oil                          
Manufacturing industries - oil             
Unallocated autoproducers - oil            
Non-specified other - oil                  
-
-
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

Coal Oil Other ³ Total

2017 CO₂ emissions
(MtCO2)

0.2            
0.0            
0.0            
0.0            

 0.0

-            

 0.0

 0.1

0.6            

0.3            

-            -      

10.2            
10.3            

-      
-      

10.3            .. 10.3            

-            

0.0            
-            
-            

 0.6

 0.2

-

 0.2

 0.4

 0.1

-
 0.0

 0.0
 0.0  0.0

 0.6
 0.4

-

 0.2
 0.2

0.1            

Share in total GHG⁴ 
(%)

0.2            

0.8            
0.3            

3.1            

        Cumulative    
        total (%)    

5.7            
8.8            
9.6            

10.0            

CO  emissions and drivers - Kaya decomposition (1992=100) ²

1990 CO₂ emissions
(MtCO2)

 0.0

-          
-          

0.1            

0.2            

0.0            
0.0            

0.1            

-            
-          

-            

-
 0.0

5.7            

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.208  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Estonia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.209

Estonia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 35  15.9  14.4  16.7  18.6  15.1  16.0 -54%
Share of World CO₂ from fuel combustion 0.2% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 402    217    197    218    236    229    239 -41%
GDP (billion 2010 USD) 15  10.5  14.1  19.9  19.5  23.4  25.4 70%
GDP PPP (billion 2010 USD) 22  15.5  20.8  29.3  28.7  34.5  37.4 70%
Population (millions) 1.6  1.4  1.4  1.4  1.3  1.3  1.3 -17%

CO₂ / TPES (tCO  per TJ) 87.2 73.4 73.2 76.7 78.7 66.3 66.8 -23%
CO  / GDP (kgCO  per 2010 USD) 2.34 1.5 1.0 0.8 1.0 0.6 0.6 -73%
CO  / GDP PPP (kgCO  per 2010 USD) 1.59 1.0 0.7 0.6 0.6 0.4 0.4 -73%
CO  / population (tCO  per capita) 22.1 11.0 10.3 12.3 13.9 11.5 12.1 -45%

Share of electricity output from fossil fuels 100% 100% 100% 99% 92% 86% 86%
CO  / kWh of electricity (gCO /kWh) 956 1088 1076 1061 1025 993 863 -10%

CO₂ emissions index 100 45 41 48 53 43 46 -54%
Population index 100 91 88 86 84 83 83 -17%
GDP PPP per population index 100 77 107 155 155 189 205 105%
Energy intensity index - TPES / GDP PPP 100 77 52 41 45 36 35 -65%
Carbon intensity index - CO  / TPES 100 84 84 88 90 76 77 -23%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  11.6  1.0  0.3 -54%
Electricity and heat generation  11.4  0.4  0.2 -54%
Other energy industry own use  0.0  0.0 - -87%
Manufacturing industries and construction  0.2  0.2  0.1 -85%
Transport -  0.0 - 3%
      of which: road                     -  0.0 - 9%
Other  0.0  0.3 - -55%
     of which: residential                0.0  0.1 - -75%
     of which: services -  0.2 - 59%
Memo: international marine bunkers - - - 73%
Memo: international aviation bunkers - - - 71%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Non-specified other - oil                  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Main activity prod. elec. and heat  - other
Non-specified other - gas                  
Manufacturing industries - oil             
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.210  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Ethiopia ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Data for Ethiopia include Eritrea until 1991. 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.211

Ethiopia ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.2  2.3  3.2  4.5  5.9  10.1  13.1 502%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 746    887   1 031   1 203   1 397   1 653   1 772 138%
GDP (billion 2010 USD) 10  10.5  13.1  17.9  29.9  48.7  57.7 479%
GDP PPP (billion 2010 USD) 30.7  32.3  40.3  55.1  92.3  150.0  177.9 479%
Population (millions) 48.1  57.3  66.5  76.7  87.7  99.9  105.0 118%

CO₂ / TPES (tCO  per TJ) 2.9 2.6 3.1 3.7 4.2 6.1 7.4 153%
CO  / GDP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.3 0.2 0.2 0.2 4%
CO  / GDP PPP (kgCO  per 2010 USD) 0.07 0.1 0.1 0.1 0.1 0.1 0.1 3%
CO  / population (tCO  per capita) 0.1 0.0 0.0 0.1 0.1 0.1 0.1 176%

Share of electricity output from fossil fuels 12% 7% 1% 0% 1% 0% 0%
CO  / kWh of electricity (gCO /kWh) 137 42 12 3 11 0 0 -100%

CO₂ emissions index 100 107 147 206 272 463 602 502%
Population index 100 119 138 160 182 208 218 118%
GDP PPP per population index 100 88 95 112 165 235 265 165%
Energy intensity index - TPES / GDP PPP 100 113 105 90 62 45 41 -59%
Carbon intensity index - CO  / TPES 100 90 107 128 145 209 253 153%

1. Data for Ethiopia include Eritrea until 1991. 2. Please see the chapter Indicator sources and methods  in Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.4 - - 502%
Electricity and heat generation - - - -98%
Other energy industry own use - - - -100%
Manufacturing industries and construction  1.4 - - 757%
Transport - - - 597%
      of which: road                     - - - 579%
Other - - - 375%
     of which: residential               - - - 460%
     of which: services - - - 924%
Memo: international marine bunkers - - - -100%
Memo: international aviation bunkers - - - 259%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Manufacturing industries - coal            
Non-specified other - oil                  
Residential - oil                          
Other transport - oil                      
Main activity prod. elec. and heat  - oil  
-
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.212  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Finland

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other
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Figure 6. Total CO  emissions and 
drivers² 
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Finland
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 53.8  55.7  54.6  54.9  62.0  42.4  42.6 -21%
Share of World CO₂ from fuel combustion 0.3% 0.3% 0.2% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 1188   1 211   1 356   1 440   1 532   1 357   1 393 17%
GDP (billion 2010 USD) 167.1  163.4  209.4  237.9  247.8  248.3  262.0 57%
GDP PPP (billion 2010 USD) 140.1  137.0  175.6  199.5  207.8  208.2  219.6 57%
Population (millions) 5  5.1  5.2  5.2  5.4  5.5  5.5 10%

CO₂ / TPES (tCO  per TJ) 45.3 46.0 40.3 38.1 40.5 31.2 30.6 -33%
CO  / GDP (kgCO  per 2010 USD) 0.32 0.3 0.3 0.2 0.3 0.2 0.2 -49%
CO  / GDP PPP (kgCO  per 2010 USD) 0.38 0.4 0.3 0.3 0.3 0.2 0.2 -49%
CO  / population (tCO  per capita) 10.8 10.9 10.5 10.5 11.6 7.7 7.7 -28%

Share of electricity output from fossil fuels 35% 40% 34% 33% 41% 21% 20%
CO  / kWh of electricity (gCO /kWh) 193 227 178 168 234 107 105 -45%

CO₂ emissions index 100 103 101 102 115 79 79 -21%
Population index 100 102 104 105 108 110 110 10%
GDP PPP per population index 100 95 121 135 138 135 142 42%
Energy intensity index - TPES / GDP PPP 100 104 91 85 87 77 75 -25%
Carbon intensity index - CO  / TPES 100 102 89 84 89 69 67 -33%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  16.6  3.7  1.2 -21%
Electricity and heat generation  12.7  2.0  1.0 -9%
Other energy industry own use  1.4  0.2 - 97%
Manufacturing industries and construction  2.2  1.3  0.3 -45%
Transport -  0.0 - -3%
      of which: road                     -  0.0 - -1%
Other  0.3  0.1 - -54%
     of which: residential                0.0  0.1 - -82%
     of which: services  0.0  0.1 - x
Memo: international marine bunkers -  0.0 - -38%
Memo: international aviation bunkers - - - 106%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - oil             
Non-specified other - oil                  
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Other energy industry own use - oil        
Other energy industry - coal               
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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France

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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France
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 345.6  343.6  364.7  371.9  340.2  299.6  306.1 -11%
Share of World CO₂ from fuel combustion 1.7% 1.6% 1.6% 1.4% 1.1% 0.9% 0.9%

TPES (PJ) 9372   9 918   10 540   11 416   11 006   10 542   10 345 10%
GDP (billion 2010 USD) 1894.1 2 019.5 2 333.5 2 536.8 2 642.6 2 781.3 2 875.3 52%
GDP PPP (billion 2010 USD) 1673.2 1 784.1 2 061.4 2 241.0 2 334.5 2 457.0 2 540.1 52%
Population (millions) 58.3  59.5  60.9  63.2  65.0  66.6  67.1 15%

CO₂ / TPES (tCO  per TJ) 36.9 34.7 34.6 32.6 30.9 28.4 29.6 -20%
CO  / GDP (kgCO  per 2010 USD) 0.18 0.2 0.2 0.1 0.1 0.1 0.1 -42%
CO  / GDP PPP (kgCO  per 2010 USD) 0.21 0.2 0.2 0.2 0.1 0.1 0.1 -42%
CO  / population (tCO  per capita) 5.9 5.8 6.0 5.9 5.2 4.5 4.6 -23%

Share of electricity output from fossil fuels 11% 8% 10% 11% 10% 8% 12%
CO  / kWh of electricity (gCO /kWh) 108 74 77 81 80 56 69 -36%

CO₂ emissions index 100 99 106 108 98 87 89 -11%
Population index 100 102 105 108 112 114 115 15%
GDP PPP per population index 100 104 118 124 125 128 132 32%
Energy intensity index - TPES / GDP PPP 100 99 91 91 84 77 73 -27%
Carbon intensity index - CO  / TPES 100 94 94 88 84 77 80 -20%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  35.0  86.8  5.9 -11%
Electricity and heat generation  18.1  17.1  5.4 -3%
Other energy industry own use  6.2  2.4  0.1 -51%
Manufacturing industries and construction  10.3  22.9  0.0 -32%
Transport -  0.2 - 11%
      of which: road                     -  0.2 - 12%
Other  0.3  44.2  0.4 -17%
     of which: residential                0.1  26.6 - -19%
     of which: services  0.2  17.1  0.4 -21%
Memo: international marine bunkers - - - -32%
Memo: international aviation bunkers - - - 104%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                   
Residential - gas ***                        
Manufacturing industries - gas               
Non-specified other - oil                    
Non-specified other - gas                    
Residential - oil                            
Main activity prod. elec. and heat - coal    
Main activity prod. elec. and heat  - gas ***
Manufacturing industries - coal              

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Gabon

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Gabon
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 0.9  1.3  1.5  1.7  2.7  3.3  3.4 270%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 49    56    62    126    213    219    210 325%
GDP (billion 2010 USD) 10.6  12.3  12.5  13.4  14.4  18.5  19.0 80%
GDP PPP (billion 2010 USD) 18.2  21.2  21.5  23.1  24.7  31.8  32.7 80%
Population (millions) 1  1.1  1.2  1.4  1.6  1.9  2.0 113%

CO₂ / TPES (tCO  per TJ) 18.4 23.4 23.8 13.8 12.5 14.9 16.0 -13%
CO  / GDP (kgCO  per 2010 USD) 0.09 0.1 0.1 0.1 0.2 0.2 0.2 106%
CO  / GDP PPP (kgCO  per 2010 USD) 0.05 0.1 0.1 0.1 0.1 0.1 0.1 106%
CO  / population (tCO  per capita) 1 1.2 1.2 1.2 1.6 1.7 1.7 74%

Share of electricity output from fossil fuels 28% 30% 38% 48% 53% 56% 60%
CO  / kWh of electricity (gCO /kWh) 272 257 328 382 395 410 420 54%

CO₂ emissions index 100 145 161 190 292 357 370 270%
Population index 100 114 129 147 172 203 213 113%
GDP PPP per population index 100 102 91 86 79 86 84 -16%
Energy intensity index - TPES / GDP PPP 100 98 106 200 317 253 237 137%
Carbon intensity index - CO  / TPES 100 127 129 75 68 81 87 -13%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  0.8 - 270%
Electricity and heat generation -  0.8 - 260%
Other energy industry own use -  0.0 - 15%
Manufacturing industries and construction -  0.0 - 760%
Transport - - - 155%
      of which: road                     - - - 152%
Other - - - 148%
     of which: residential               - - - 53%
     of which: services - - - x
Memo: international marine bunkers - - - 522%
Memo: international aviation bunkers - - - 4%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Manufacturing industries - oil             
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - oil                          
Non-specified other - oil                  
Main activity prod. elec. and heat  - oil  
Unallocated autoproducers - gas            
Unallocated autoproducers - oil            
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Georgia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 

-4

-3

-2

-1

0

1

2

3

4

5

00-10 10-17

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 

-1.5

-1.0

-0.5

0.0

0.5

1.0

2000 - 2010 2010 - 2017 2000 - 2017

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 
Figure 4. CO  from electricity generation: 

driving factors¹ 

CO  intensity of fossil mix Generation efficiency
Fossil share of electricity Total electricity output
CO  emissions 

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.219

Georgia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 33.5  8.1  4.6  4.1  5.0  8.4  8.7 -74%
Share of World CO₂ from fuel combustion 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 520    156    120    119    131    194    201 -61%
GDP (billion 2010 USD) 16.9  4.8  6.3  9.0  11.6  14.8  15.9 -6%
GDP PPP (billion 2010 USD) 37.6  10.6  14.1  20.1  25.9  32.9  35.4 -6%
Population (millions) 4.8  4.7  4.4  4.2  3.9  3.7  3.7 -23%

CO₂ / TPES (tCO  per TJ) 64.4 52.2 38.6 34.2 38.2 43.2 43.3 -33%
CO  / GDP (kgCO  per 2010 USD) 1.98 1.7 0.7 0.5 0.4 0.6 0.5 -72%
CO  / GDP PPP (kgCO  per 2010 USD) 0.89 0.8 0.3 0.2 0.2 0.3 0.2 -72%
CO  / population (tCO  per capita) 7 1.7 1.0 1.0 1.3 2.3 2.3 -66%

Share of electricity output from fossil fuels 45% 36% 21% 14% 8% 22% 19%
CO  / kWh of electricity (gCO /kWh) 580 514 227 101 69 118 94 -84%

CO₂ emissions index 100 24 14 12 15 25 26 -74%
Population index 100 99 92 87 82 77 77 -23%
GDP PPP per population index 100 29 41 61 84 113 122 22%
Energy intensity index - TPES / GDP PPP 100 106 62 43 36 43 41 -59%
Carbon intensity index - CO  / TPES 100 81 60 53 59 67 67 -33%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.2  3.9 - -74%
Electricity and heat generation  0.1  1.0 - -94%
Other energy industry own use  0.0 - - x
Manufacturing industries and construction  1.2  0.3 - -77%
Transport -  0.5 - -1%
      of which: road                     -  0.5 - 4%
Other  0.0  2.1 - -57%
     of which: residential                0.0  1.7 - -52%
     of which: services  0.0  0.4 - -61%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -52%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Residential - gas                          
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Road - gas                                 
Non-specified other - gas                  
Manufacturing industries - gas             
Manufacturing industries - oil             
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Germany

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017
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Germany
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 940  856.6  812.3  786.7  758.8  729.7  718.8 -24%
Share of World CO₂ from fuel combustion 4.6% 4.0% 3.5% 2.9% 2.5% 2.3% 2.2%

TPES (PJ) 14705   14 089   14 093   14 134   13 664   12 903   13 031 -11%
GDP (billion 2010 USD) 2568.6 2 841.0 3 123.9 3 213.8 3 417.1 3 718.5 3 883.9 51%
GDP PPP (billion 2010 USD) 2408.9 2 664.3 2 929.7 3 014.0 3 204.6 3 487.3 3 642.4 51%
Population (millions) 79.4  81.3  81.5  81.3  80.3  81.7  82.7 4%

CO₂ / TPES (tCO  per TJ) 63.9 60.8 57.6 55.7 55.5 56.6 55.2 -14%
CO  / GDP (kgCO  per 2010 USD) 0.37 0.3 0.3 0.2 0.2 0.2 0.2 -49%
CO  / GDP PPP (kgCO  per 2010 USD) 0.39 0.3 0.3 0.3 0.2 0.2 0.2 -49%
CO  / population (tCO  per capita) 11.8 10.5 10.0 9.7 9.5 8.9 8.7 -27%

Share of electricity output from fossil fuels 69% 66% 64% 63% 61% 56% 55%
CO  / kWh of electricity (gCO /kWh) 624 600 542 506 475 450 417 -33%

CO₂ emissions index 100 91 86 84 81 78 76 -24%
Population index 100 102 103 102 101 103 104 4%
GDP PPP per population index 100 108 118 122 132 141 145 45%
Energy intensity index - TPES / GDP PPP 100 87 79 77 70 61 59 -41%
Carbon intensity index - CO  / TPES 100 95 90 87 87 88 86 -14%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  284.3  170.2  20.1 -24%
Electricity and heat generation  242.5  43.0  14.3 -20%
Other energy industry own use  6.1  3.2 - -21%
Manufacturing industries and construction  33.6  47.8  5.9 -40%
Transport -  1.1 - 3%
      of which: road                     -  0.3 - 6%
Other  2.1  75.1 - -37%
     of which: residential                2.0  50.7 - -32%
     of which: services  0.1  24.3 - -33%
Memo: international marine bunkers - - - -9%
Memo: international aviation bunkers - - - 115%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Residential - gas                          
Manufacturing industries - gas             
Residential - oil                          
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Unallocated autoproducers - coal           
Non-specified other - gas                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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Ghana

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other
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Figure 6. Total CO  emissions and 
drivers² 
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Ghana
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.5  3.2  4.9  6.3  10.4  14.1  13.8 447%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 222    271    265    246    317    393    387 75%
GDP (billion 2010 USD) 12.1  14.9  18.4  23.5  32.2  45.2  50.6 320%
GDP PPP (billion 2010 USD) 27.5  33.9  41.9  53.6  73.5  103.3  115.6 320%
Population (millions) 14.6  16.8  18.9  21.5  24.5  27.6  28.8 97%

CO₂ / TPES (tCO  per TJ) 11.4 11.8 18.7 25.6 32.8 35.9 35.6 213%
CO  / GDP (kgCO  per 2010 USD) 0.21 0.2 0.3 0.3 0.3 0.3 0.3 30%
CO  / GDP PPP (kgCO  per 2010 USD) 0.09 0.1 0.1 0.1 0.1 0.1 0.1 31%
CO  / population (tCO  per capita) 0.2 0.2 0.3 0.3 0.4 0.5 0.5 178%

Share of electricity output from fossil fuels 0% 0% 9% 17% 31% 49% 60%
CO  / kWh of electricity (gCO /kWh) 0 3 66 148 297 286 248 0%

CO₂ emissions index 100 127 197 251 414 560 547 447%
Population index 100 115 129 147 168 189 197 97%
GDP PPP per population index 100 108 118 132 159 199 213 113%
Energy intensity index - TPES / GDP PPP 100 99 79 57 54 47 42 -58%
Carbon intensity index - CO  / TPES 100 103 164 226 289 316 313 213%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  2.3 - 447%
Electricity and heat generation -  2.2 - x
Other energy industry own use - - - -68%
Manufacturing industries and construction -  0.1 - 577%
Transport - - - 340%
      of which: road                     - - - 328%
Other - - - 107%
     of which: residential               - - - 66%
     of which: services - - - 157%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 261%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Residential - oil                          
Other transport - oil                      
Non-specified other - oil                  
Manufacturing industries - gas             
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

2.2            
1.9            
1.3            
0.7            

 2.0

1.2            

 0.1

 1.2

13.8            

6.6            

0.0            33.4            

30.6            
32.0            
33.2            
33.3            

33.4            2.5 33.4            

0.0            

0.6            
0.5            
0.1            

 11.5

 7.1

-

 6.6

 1.3

 1.2

 0.0
 1.9

 0.1
 0.7  0.7

 13.8
 3.5
 0.0

 7.1
 6.6

1.3            

Share in total GHG³ 
(%)

1.6            

4.7            
3.1            

5.3            

        Cumulative    
        total (%)    

15.9            
21.2            
25.9            
29.0            

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO₂ emissions
(MtCO2)

 0.5

-            
0.0            

1.5            

0.4            

0.3            
-            

-            

0.1            
0.2            

0.1            

-
 0.5

15.9            

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.224  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Gibraltar

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other
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Figure 6. Total CO  emissions and 
drivers² 
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Gibraltar
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 0.1  0.3  0.3  0.4  0.5  0.6  0.7 393%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 2    4    5    6    7    9    11 338%
GDP (billion 2010 USD) 0.7  0.8  0.9  1.0  1.1  1.2  1.4 90%
GDP PPP (billion 2010 USD) 0.6  0.6  0.8  0.9  0.9  1.0  1.2 101%
Population (millions) 0  0.0  0.0  0.0  0.0  0.0  0.0 21%

CO₂ / TPES (tCO  per TJ) 59.3 64.0 63.5 64.6 65.5 66.4 66.7 12%
CO  / GDP (kgCO  per 2010 USD) 0.2 0.4 0.4 0.4 0.5 0.5 0.5 159%
CO  / GDP PPP (kgCO  per 2010 USD) 0.25 0.4 0.4 0.5 0.5 0.6 0.6 146%
CO  / population (tCO  per capita) 5.1 9.7 11.7 13.1 15.3 17.3 20.7 306%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 745 745 768 747 752 760 757 2%

CO₂ emissions index 100 197 238 284 332 413 493 393%
Population index 100 104 104 111 111 121 121 21%
GDP PPP per population index 100 105 129 139 142 142 165 65%
Energy intensity index - TPES / GDP PPP 100 168 167 170 191 214 218 118%
Carbon intensity index - CO  / TPES 100 108 107 109 110 112 112 12%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion - - - 393%
Electricity and heat generation - - - 253%
Other energy industry own use - - - -
Manufacturing industries and construction - - - -
Transport - - - 491%
      of which: road                     - - - 491%
Other - - - -
     of which: residential               - - - -
     of which: services - - - -
Memo: international marine bunkers - - - 140%
Memo: international aviation bunkers - - - 15%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
-
-
-
-
-
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Greece

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

20

40

60

80

100

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Greece
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 69.9  76.5  87.9  95.2  83.4  64.5  63.2 -10%
Share of World CO₂ from fuel combustion 0.3% 0.4% 0.4% 0.4% 0.3% 0.2% 0.2%

TPES (PJ) 898    950   1 134   1 266   1 156    971    975 9%
GDP (billion 2010 USD) 197.7  210.3  251.5  304.3  299.4  244.7  247.9 25%
GDP PPP (billion 2010 USD) 206.7  219.9  263.0  318.2  313.0  255.9  259.3 25%
Population (millions) 10.3  10.6  10.8  11.0  11.1  10.8  10.8 5%

CO₂ / TPES (tCO  per TJ) 77.8 80.5 77.5 75.1 72.1 66.5 64.8 -17%
CO  / GDP (kgCO  per 2010 USD) 0.35 0.4 0.4 0.3 0.3 0.3 0.3 -28%
CO  / GDP PPP (kgCO  per 2010 USD) 0.34 0.3 0.3 0.3 0.3 0.3 0.2 -28%
CO  / population (tCO  per capita) 6.8 7.2 8.1 8.7 7.5 6.0 5.9 -14%

Share of electricity output from fossil fuels 95% 91% 92% 89% 82% 71% 75%
CO  / kWh of electricity (gCO /kWh) 1006 962 834 792 729 583 531 -47%

CO₂ emissions index 100 109 126 136 119 92 90 -10%
Population index 100 103 105 107 108 105 105 5%
GDP PPP per population index 100 103 121 144 140 117 120 20%
Energy intensity index - TPES / GDP PPP 100 99 99 92 85 87 87 -13%
Carbon intensity index - CO  / TPES 100 104 100 97 93 85 83 -17%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  20.0  8.9 - -10%
Electricity and heat generation  19.2  6.1 - -15%
Other energy industry own use -  0.0 - 111%
Manufacturing industries and construction  0.8  1.5 - -37%
Transport -  0.0 - 12%
      of which: road                     -  0.0 - 24%
Other  0.0  1.2 - -23%
     of which: residential                0.0  0.8 - 1%
     of which: services -  0.4 - 37%
Memo: international marine bunkers - - - -15%
Memo: international aviation bunkers - - - 25%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Other energy industry own use - oil        
Residential - oil                          
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Other transport - oil                      
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.228  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Guatemala

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.229

Guatemala
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3.2  5.9  8.6  10.6  10.3  15.2  15.7 390%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1%

TPES (PJ) 185    223    295    327    461    528    574 211%
GDP (billion 2010 USD) 19.9  24.5  29.8  34.6  41.3  49.9  52.8 166%
GDP PPP (billion 2010 USD) 46.3  57.1  69.3  80.4  96.2  116.1  123.0 166%
Population (millions) 9.3  10.4  11.7  13.1  14.6  16.3  16.9 83%

CO₂ / TPES (tCO  per TJ) 17.4 26.3 29.1 32.5 22.3 28.7 27.4 58%
CO  / GDP (kgCO  per 2010 USD) 0.16 0.2 0.3 0.3 0.2 0.3 0.3 84%
CO  / GDP PPP (kgCO  per 2010 USD) 0.07 0.1 0.1 0.1 0.1 0.1 0.1 86%
CO  / population (tCO  per capita) 0.4 0.6 0.7 0.8 0.7 0.9 0.9 168%

Share of electricity output from fossil fuels 8% 34% 48% 53% 36% 42% 30%
CO  / kWh of electricity (gCO /kWh) 75 299 397 396 288 404 307 308%

CO₂ emissions index 100 183 268 331 320 473 490 390%
Population index 100 112 126 141 158 175 183 83%
GDP PPP per population index 100 110 119 123 132 143 146 46%
Energy intensity index - TPES / GDP PPP 100 98 107 102 120 114 117 17%
Carbon intensity index - CO  / TPES 100 151 168 187 128 165 158 58%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  3.7 - - 390%
Electricity and heat generation  3.7 - - +
Other energy industry own use - - - 86%
Manufacturing industries and construction - - - 227%
Transport - - - 388%
      of which: road                     - - - 386%
Other - - - 71%
     of which: residential               - - - 186%
     of which: services - - - -84%
Memo: international marine bunkers - - - 167%
Memo: international aviation bunkers - - - 122%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Manufacturing industries - oil             
Residential - oil                          
Main activity prod. elec. and heat  - oil  
Other energy industry own use - oil        
Unallocated autoproducers - oil            
Other transport - oil                      
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.230  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Haiti

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.231

Haiti
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 0.9  0.9  1.4  2.0  2.1  3.2  3.3 253%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 65    71    84    143    159    183    188 187%
GDP (billion 2010 USD) 6.6  5.8  6.6  6.4  6.6  7.8  8.0 22%
GDP PPP (billion 2010 USD) 14.6  12.9  14.6  14.2  14.7  17.3  17.8 22%
Population (millions) 7.1  7.8  8.5  9.3  10.0  10.7  11.0 55%

CO₂ / TPES (tCO  per TJ) 14.3 12.7 16.4 13.9 13.2 17.5 17.5 23%
CO  / GDP (kgCO  per 2010 USD) 0.14 0.2 0.2 0.3 0.3 0.4 0.4 189%
CO  / GDP PPP (kgCO  per 2010 USD) 0.06 0.1 0.1 0.1 0.1 0.2 0.2 189%
CO  / population (tCO  per capita) 0.1 0.1 0.2 0.2 0.2 0.3 0.3 127%

Share of electricity output from fossil fuels 21% 49% 48% 52% 70% 92% 88%
CO  / kWh of electricity (gCO /kWh) 412 331 349 310 472 911 919 123%

CO₂ emissions index 100 97 148 212 224 344 353 253%
Population index 100 110 120 130 141 151 155 55%
GDP PPP per population index 100 80 83 75 72 79 79 -21%
Energy intensity index - TPES / GDP PPP 100 123 129 224 241 235 236 136%
Carbon intensity index - CO  / TPES 100 89 115 97 92 123 123 23%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion - - - 253%
Electricity and heat generation - - - 294%
Other energy industry own use - - - x
Manufacturing industries and construction - - - 232%
Transport - - - 238%
      of which: road                     - - - 673%
Other - - - 250%
     of which: residential               - - - 247%
     of which: services - - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -4%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Unallocated autoproducers - oil            
Residential - oil                          
Non-specified other - oil                  
Other energy industry own use - oil        
Other transport - oil                      
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.232  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Honduras

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

2

4

6

8

10

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.233

Honduras
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.2  3.6  4.5  7.2  7.5  9.6  9.4 333%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 100    118    126    173    193    247    252 153%
GDP (billion 2010 USD) 7.7  9.0  10.6  13.3  15.8  18.8  20.5 165%
GDP PPP (billion 2010 USD) 15.6  18.1  21.3  26.7  31.9  37.9  41.2 165%
Population (millions) 5  5.7  6.5  7.4  8.2  9.0  9.3 87%

CO₂ / TPES (tCO  per TJ) 21.9 30.2 35.7 41.7 39.0 38.7 37.4 71%
CO  / GDP (kgCO  per 2010 USD) 0.28 0.4 0.4 0.5 0.5 0.5 0.5 64%
CO  / GDP PPP (kgCO  per 2010 USD) 0.14 0.2 0.2 0.3 0.2 0.3 0.2 64%
CO  / population (tCO  per capita) 0.4 0.6 0.7 1.0 0.9 1.1 1.0 132%

Share of electricity output from fossil fuels 2% 39% 38% 65% 51% 58% 42%
CO  / kWh of electricity (gCO /kWh) 10 330 283 401 337 386 315 3155%

CO₂ emissions index 100 164 206 330 346 439 433 333%
Population index 100 115 132 149 165 181 187 87%
GDP PPP per population index 100 101 104 115 124 135 142 42%
Energy intensity index - TPES / GDP PPP 100 102 92 101 95 102 96 -4%
Carbon intensity index - CO  / TPES 100 138 163 191 179 177 171 71%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.0 - - 333%
Electricity and heat generation  0.5 - - +
Other energy industry own use - - - -100%
Manufacturing industries and construction  0.5 - - 116%
Transport - - - 323%
      of which: road                     - - - 320%
Other - - - 27%
     of which: residential               - - - 54%
     of which: services - - - -25%
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - 61%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Manufacturing industries - coal            
Main activity prod. elec. and heat - coal  
Non-specified other - oil                  
Residential - oil                          
Unallocated autoproducers - oil            
Unallocated autoproducers - coal           

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.234  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Hong Kong, China

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.235

Hong Kong, China
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 33.3  36.5  40.3  41.3  42.0  43.9  44.0 32%
Share of World CO₂ from fuel combustion 0.2% 0.2% 0.2% 0.2% 0.1% 0.1% 0.1%

TPES (PJ) 361    443    569    526    573    628    587 63%
GDP (billion 2010 USD) 104.1  134.8  153.4  188.6  228.6  264.4  280.3 169%
GDP PPP (billion 2010 USD) 150.8  195.2  222.1  273.2  331.1  382.9  406.0 169%
Population (millions) 5.7  6.2  6.7  6.8  7.0  7.3  7.4 30%

CO₂ / TPES (tCO  per TJ) 92.3 82.4 70.9 78.6 73.4 69.9 75.0 -19%
CO  / GDP (kgCO  per 2010 USD) 0.32 0.3 0.3 0.2 0.2 0.2 0.2 -51%
CO  / GDP PPP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.2 0.1 0.1 0.1 -51%
CO  / population (tCO  per capita) 5.8 5.9 6.1 6.1 6.0 6.0 6.0 2%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 845 872 724 769 734 735 726 -14%

CO₂ emissions index 100 110 121 124 126 132 132 32%
Population index 100 108 117 119 123 128 130 30%
GDP PPP per population index 100 120 126 152 178 199 208 108%
Energy intensity index - TPES / GDP PPP 100 95 107 80 72 69 60 -40%
Carbon intensity index - CO  / TPES 100 89 77 85 79 76 81 -19%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  25.6  7.0 - 32%
Electricity and heat generation  21.0  5.6 - 10%
Other energy industry own use - - - -
Manufacturing industries and construction  4.7  0.1 - 141%
Transport - - - 82%
      of which: road                     - - - 82%
Other -  1.4 - 25%
     of which: residential               -  0.8 - 105%
     of which: services -  0.6 - -9%
Memo: international marine bunkers - - - 652%
Memo: international aviation bunkers - - - 264%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Manufacturing industries - oil             
Residential - gas                          
Non-specified other - gas                  
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Hungary ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Under the Convention Hungary is allowed use the average of 85-87 as its base year.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Hungary ¹
Key indicators

%change
Avg 85-87 1990 1995 2005 2010 2015 2017 base-17

CO  fuel combustion (MtCO₂) 79  65.7  56.2  54.7  47.1  42.7  45.8 -42%
Share of World CO₂ from fuel combustion 0.4% 0.3% 0.3% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 1258   1 205   1 083   1 174   1 110   1 055   1 116 -11%
GDP (billion 2010 USD) 104  104.3  92.5  132.4  130.9  144.2  153.6 48%
GDP PPP (billion 2010 USD) 171.1  171.5  152.2  217.8  215.3  237.2  252.7 48%
Population (millions) 10.5  10.4  10.3  10.1  10.0  9.8  9.8 -7%

CO₂ / TPES (tCO  per TJ) 62.8 54.5 52.0 46.6 42.5 40.5 41.0 -35%
CO  / GDP (kgCO  per 2010 USD) 0.76 0.6 0.6 0.4 0.4 0.3 0.3 -61%
CO  / GDP PPP (kgCO  per 2010 USD) 0.46 0.4 0.4 0.3 0.2 0.2 0.2 -61%
CO  / population (tCO  per capita) 7.5 6.3 5.4 5.4 4.7 4.3 4.7 -38%

Share of electricity output from fossil fuels 0% 51% 58% 56% 50% 37% 40%
CO  / kWh of electricity (gCO /kWh) 0 503 518 375 319 274 266 0%

CO₂ emissions index 100 83 71 69 60 54 58 -42%
Population index 100 98 98 96 95 93 93 -7%
GDP PPP per population index 100 102 91 133 133 148 159 59%
Energy intensity index - TPES / GDP PPP 100 96 97 73 70 60 60 -40%
Carbon intensity index - CO  / TPES 100 87 83 74 68 64 65 -35%

1. Under the Convention Hungary is allowed use the average of 85-87 as its base year. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas base-17

CO₂ fuel combustion  8.9  18.7  0.9 -42%
Electricity and heat generation  6.7  4.8  0.4 -60%
Other energy industry own use  0.1  0.5 - -34%
Manufacturing industries and construction  1.5  3.2  0.4 -58%
Transport -  0.2 - 58%
      of which: road                     -  0.0 - 79%
Other  0.6  10.1  0.0 -44%
     of which: residential                0.6  7.0 - -46%
     of which: services  0.0  2.7  0.0 -3%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 49%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Residential - gas                          
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Non-specified other - gas                  
Manufacturing industries - oil             
Manufacturing industries - coal            
Non-specified other - oil                  

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Iceland

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Iceland
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1.9  2.0  2.2  2.2  1.9  2.1  2.2 15%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 95    92    131    131    227    234    229 141%
GDP (billion 2010 USD) 8  8.2  10.5  12.9  13.7  15.7  17.5 118%
GDP PPP (billion 2010 USD) 7.4  7.5  9.7  11.9  12.6  14.5  16.1 118%
Population (millions) 0.3  0.3  0.3  0.3  0.3  0.3  0.3 35%

CO₂ / TPES (tCO  per TJ) 20 21.2 16.5 17.1 8.6 8.8 9.5 -52%
CO  / GDP (kgCO  per 2010 USD) 0.24 0.2 0.2 0.2 0.1 0.1 0.1 -47%
CO  / GDP PPP (kgCO  per 2010 USD) 0.26 0.3 0.2 0.2 0.2 0.1 0.1 -47%
CO  / population (tCO  per capita) 7.4 7.4 7.7 7.6 6.1 6.2 6.3 -15%

Share of electricity output from fossil fuels 0% 0% 0% 0% 0% 0% 0%
CO  / kWh of electricity (gCO /kWh) 1 1 0 0 0 0 0 -85%

CO₂ emissions index 100 104 114 118 103 109 115 15%
Population index 100 105 110 116 125 130 135 35%
GDP PPP per population index 100 97 119 139 136 151 162 62%
Energy intensity index - TPES / GDP PPP 100 96 105 85 140 126 111 11%
Carbon intensity index - CO  / TPES 100 107 83 86 43 44 48 -52%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.4 - - 15%
Electricity and heat generation - - - 113%
Other energy industry own use - - - -
Manufacturing industries and construction  0.4 - - 4%
Transport - - - 60%
      of which: road                     - - - 78%
Other - - - -17%
     of which: residential               - - - -77%
     of which: services - - - x
Memo: international marine bunkers - - - 95%
Memo: international aviation bunkers - - - 412%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Non-specified other - oil                  
Manufacturing industries - coal            
Manufacturing industries - oil             
Other transport - oil                      
Residential - oil                          
Main activity prod. elec. and heat  - oil  
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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India

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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India
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 529.1  703.3  885.1 1 073.7 1 583.4 2 026.7 2 161.6 309%
Share of World CO₂ from fuel combustion 2.6% 3.3% 3.8% 4.0% 5.2% 6.3% 6.6%

TPES (PJ) 12801   15 543   18 461   21 553   29 340   34 978   36 925 188%
GDP (billion 2010 USD) 466.5  597.7  802.8 1 111.2 1 656.6 2 302.4 2 630.9 464%
GDP PPP (billion 2010 USD) 1496.1 1 916.7 2 574.3 3 563.4 5 312.4 7 383.3 8 436.9 464%
Population (millions) 870.1  960.5 1 053.1 1 144.1 1 231.0 1 309.1 1 339.2 54%

CO₂ / TPES (tCO  per TJ) 41.3 45.3 47.9 49.8 54.0 57.9 58.5 42%
CO  / GDP (kgCO  per 2010 USD) 1.13 1.2 1.1 1.0 1.0 0.9 0.8 -28%
CO  / GDP PPP (kgCO  per 2010 USD) 0.35 0.4 0.3 0.3 0.3 0.3 0.3 -28%
CO  / population (tCO  per capita) 0.6 0.7 0.8 0.9 1.3 1.5 1.6 165%

Share of electricity output from fossil fuels 73% 81% 83% 81% 81% 82% 80%
CO  / kWh of electricity (gCO /kWh) 737 816 806 784 805 773 718 -3%

CO₂ emissions index 100 133 167 203 299 383 409 309%
Population index 100 110 121 131 141 150 154 54%
GDP PPP per population index 100 116 142 181 251 328 366 266%
Energy intensity index - TPES / GDP PPP 100 95 84 71 65 55 51 -49%
Carbon intensity index - CO  / TPES 100 109 116 121 131 140 142 42%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 507.0  74.1  1.4 309%
Electricity and heat generation 1 039.7  33.4  1.4 410%
Other energy industry own use  3.4  1.6 - 99%
Manufacturing industries and construction  416.8  28.1 - 280%
Transport -  6.6 - 353%
      of which: road                     -  5.6 - 460%
Other  47.1  4.4 - 106%
     of which: residential                10.7  1.9 - 96%
     of which: services  17.6  2.1 - 98%
Memo: international marine bunkers - - - 264%
Memo: international aviation bunkers - - - 223%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Unallocated autoproducers - coal           
Manufacturing industries - oil             
Residential - oil                          
Non-specified other - oil                  
Non-specified other sectors - coal         
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Indonesia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.243

Indonesia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 134.2  204.2  255.4  317.8  357.6  459.1  496.4 270%
Share of World CO₂ from fuel combustion 0.7% 1.0% 1.1% 1.2% 1.2% 1.4% 1.5%

TPES (PJ) 4131   5 479   6 518   7 488   8 637   9 411   10 219 147%
GDP (billion 2010 USD) 309.8  437.2  453.4  571.2  755.1  988.1 1 090.5 252%
GDP PPP (billion 2010 USD) 822.2 1 160.3 1 203.3 1 515.9 2 004.0 2 622.4 2 894.0 252%
Population (millions) 181.4  197.0  211.5  226.7  242.5  258.2  264.0 46%

CO₂ / TPES (tCO  per TJ) 32.5 37.3 39.2 42.4 41.4 48.8 48.6 49%
CO  / GDP (kgCO  per 2010 USD) 0.43 0.5 0.6 0.6 0.5 0.5 0.5 5%
CO  / GDP PPP (kgCO  per 2010 USD) 0.16 0.2 0.2 0.2 0.2 0.2 0.2 6%
CO  / population (tCO  per capita) 0.7 1.0 1.2 1.4 1.5 1.8 1.9 154%

Share of electricity output from fossil fuels 79% 84% 84% 86% 84% 89% 88%
CO  / kWh of electricity (gCO /kWh) 689 600 664 729 723 733 769 12%

CO₂ emissions index 100 152 190 237 266 342 370 270%
Population index 100 109 117 125 134 142 146 46%
GDP PPP per population index 100 130 126 148 182 224 242 142%
Energy intensity index - TPES / GDP PPP 100 94 108 98 86 71 70 -30%
Carbon intensity index - CO  / TPES 100 115 121 131 127 150 149 49%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  194.4  73.5  0.5 270%
Electricity and heat generation  149.8  30.2  0.5 771%
Other energy industry own use -  16.2 - -8%
Manufacturing industries and construction  44.6  26.6 - 233%
Transport -  0.0 - 340%
      of which: road                     -  0.0 - 331%
Other  0.0  0.4 - 40%
     of which: residential               -  0.1 - 19%
     of which: services  0.0  0.4 - 199%
Memo: international marine bunkers - - - -52%
Memo: international aviation bunkers - - - 398%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Unallocated autoproducers - coal           
Manufacturing industries - coal            
Manufacturing industries - oil             
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Residential - oil                          
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.244  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Islamic Republic of Iran

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.245

Islamic Republic of Iran
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 171.3  244.6  312.3  417.8  498.6  553.3  567.1 231%
Share of World CO₂ from fuel combustion 0.8% 1.1% 1.3% 1.5% 1.6% 1.7% 1.7%

TPES (PJ) 2902   4 236   5 150   7 230   8 554   9 934   10 953 277%
GDP (billion 2010 USD) 233.2  274.3  316.2  400.3  487.1  476.7  560.9 141%
GDP PPP (billion 2010 USD) 627.6  738.3  851.1 1 077.5 1 310.9 1 283.0 1 509.5 141%
Population (millions) 56.2  60.6  66.1  70.4  74.6  79.4  81.2 44%

CO₂ / TPES (tCO  per TJ) 59 57.7 60.6 57.8 58.3 55.7 51.8 -12%
CO  / GDP (kgCO  per 2010 USD) 0.73 0.9 1.0 1.0 1.0 1.2 1.0 38%
CO  / GDP PPP (kgCO  per 2010 USD) 0.27 0.3 0.4 0.4 0.4 0.4 0.4 38%
CO  / population (tCO  per capita) 3.1 4.0 4.7 5.9 6.7 7.0 7.0 129%

Share of electricity output from fossil fuels 90% 91% 97% 91% 96% 94% 93%
CO  / kWh of electricity (gCO /kWh) 608 610 579 545 569 551 532 -12%

CO₂ emissions index 100 143 182 244 291 323 331 231%
Population index 100 108 118 125 133 141 144 44%
GDP PPP per population index 100 109 115 137 157 145 167 67%
Energy intensity index - TPES / GDP PPP 100 124 131 145 141 167 157 57%
Carbon intensity index - CO  / TPES 100 98 103 98 99 94 88 -12%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  5.1  380.3 - 231%
Electricity and heat generation  2.1  137.9 - 356%
Other energy industry own use  1.1  30.4 - 534%
Manufacturing industries and construction  1.9  82.8 - 159%
Transport -  16.1 - 237%
      of which: road                     -  15.3 - 235%
Other  0.0  113.2 - 159%
     of which: residential                0.0  94.3 - 248%
     of which: services -  14.6 - 75%
Memo: international marine bunkers - - - 227%
Memo: international aviation bunkers - - - 227%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Road - oil                                 
Residential - gas                          
Manufacturing industries - gas             
Other energy industry own use - gas        
Main activity prod. elec. and heat  - oil  
Non-specified other - gas                  
Road - gas                                 
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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II.246  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Iraq

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 

-40

-20

0

20

40

60

80

00-10 10-17

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 

-20

-10

0

10

20

30

40

50

60

70

2000 - 2010 2010 - 2017 2000 - 2017

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.247

Iraq
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 52.4  95.1  70.5  73.2  103.6  130.8  139.9 167%
Share of World CO₂ from fuel combustion 0.3% 0.4% 0.3% 0.3% 0.3% 0.4% 0.4%

TPES (PJ) 839   1 406   1 087   1 107   1 541   1 957   2 574 207%
GDP (billion 2010 USD) 71.3  46.9  101.6  104.2  138.5  188.5  208.6 193%
GDP PPP (billion 2010 USD) 197.2  129.9  281.1  288.3  383.3  521.5  577.2 193%
Population (millions) 17.5  20.2  23.6  27.0  30.8  36.1  38.3 119%

CO₂ / TPES (tCO  per TJ) 62.5 67.7 64.9 66.1 67.2 66.8 54.3 -13%
CO  / GDP (kgCO  per 2010 USD) 0.74 2.0 0.7 0.7 0.7 0.7 0.7 -9%
CO  / GDP PPP (kgCO  per 2010 USD) 0.27 0.7 0.3 0.3 0.3 0.3 0.2 -9%
CO  / population (tCO  per capita) 3 4.7 3.0 2.7 3.4 3.6 3.7 22%

Share of electricity output from fossil fuels 89% 98% 98% 80% 90% 96% 98%
CO  / kWh of electricity (gCO /kWh) 575 1694 661 796 1094 1152 908 58%

CO₂ emissions index 100 182 135 140 198 249 267 167%
Population index 100 116 135 155 176 207 219 119%
GDP PPP per population index 100 57 106 95 110 128 134 34%
Energy intensity index - TPES / GDP PPP 100 254 91 90 94 88 105 5%
Carbon intensity index - CO  / TPES 100 108 104 106 108 107 87 -13%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  20.5 - 167%
Electricity and heat generation -  17.9 - 475%
Other energy industry own use - - - 353%
Manufacturing industries and construction -  2.7 - 21%
Transport - - - 32%
      of which: road                     - - - 32%
Other - - - 52%
     of which: residential               - - - 52%
     of which: services - - - -
Memo: international marine bunkers - - - 120%
Memo: international aviation bunkers - - - 105%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - oil  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Other energy industry own use - oil        
Residential - oil                          
Manufacturing industries - oil             
Manufacturing industries - gas             
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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II.248  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Ireland

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.249

Ireland
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 30.1  32.6  40.9  44.4  39.5  35.3  35.7 19%
Share of World CO₂ from fuel combustion 0.2% 0.2% 0.2% 0.2% 0.1% 0.1% 0.1%

TPES (PJ) 415    446    578    612    604    556    571 38%
GDP (billion 2010 USD) 85.2  106.9  167.8  217.0  222.1  318.4  358.4 321%
GDP PPP (billion 2010 USD) 75.7  95.0  149.1  192.9  197.4  283.0  318.6 321%
Population (millions) 3.5  3.6  3.8  4.2  4.6  4.7  4.8 37%

CO₂ / TPES (tCO  per TJ) 72.6 73.2 70.8 72.6 65.5 63.5 62.6 -14%
CO  / GDP (kgCO  per 2010 USD) 0.35 0.3 0.2 0.2 0.2 0.1 0.1 -72%
CO  / GDP PPP (kgCO  per 2010 USD) 0.4 0.3 0.3 0.2 0.2 0.1 0.1 -72%
CO  / population (tCO  per capita) 8.6 9.1 10.8 10.7 8.7 7.5 7.4 -13%

Share of electricity output from fossil fuels 95% 96% 95% 93% 87% 72% 71%
CO  / kWh of electricity (gCO /kWh) 750 736 650 590 466 418 378 -50%

CO₂ emissions index 100 108 136 148 131 117 119 19%
Population index 100 103 109 119 130 134 137 37%
GDP PPP per population index 100 122 181 215 200 279 307 207%
Energy intensity index - TPES / GDP PPP 100 86 71 58 56 36 33 -67%
Carbon intensity index - CO  / TPES 100 101 98 100 90 88 86 -14%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  7.4  9.9  0.5 19%
Electricity and heat generation  5.6  5.7  0.2 9%
Other energy industry own use  0.1 - - 108%
Manufacturing industries and construction  0.4  1.8  0.3 1%
Transport -  0.0 - 137%
      of which: road                     -  0.0 - 144%
Other  1.4  2.4 - -22%
     of which: residential                1.4  1.3 - -25%
     of which: services -  1.1 - -15%
Memo: international marine bunkers - - - 718%
Memo: international aviation bunkers - - - 185%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Residential - oil                          
Manufacturing industries - gas             
Manufacturing industries - oil             
Residential - coal                         
Non-specified other - oil                  
Residential - gas                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.250  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Israel

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other

-6%

-4%

-2%

0%

2%

4%

6%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1971 - 2000 2000 - 2010 2010 - 2017

70

80

90

100

110

120

130

140

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Figure 4. CO  from electricity generation: 

driving factors¹ 

CO  intensity of fossil mix Generation efficiency
Fossil share of electricity Total electricity output
CO  emissions 

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.251

Israel
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 32.8  44.9  54.8  58.8  68.4  63.9  63.8 94%
Share of World CO₂ from fuel combustion 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

TPES (PJ) 480    649    763    772    971    950    964 101%
GDP (billion 2010 USD) 96.2  133.1  170.9  188.9  233.7  279.2  300.5 212%
GDP PPP (billion 2010 USD) 90.4  125.2  160.7  177.6  219.8  262.6  282.5 212%
Population (millions) 4.7  5.5  6.3  7.0  7.6  8.4  8.7 87%

CO₂ / TPES (tCO  per TJ) 68.4 69.1 71.8 76.1 70.4 67.3 66.2 -3%
CO  / GDP (kgCO  per 2010 USD) 0.34 0.3 0.3 0.3 0.3 0.2 0.2 -38%
CO  / GDP PPP (kgCO  per 2010 USD) 0.36 0.4 0.3 0.3 0.3 0.2 0.2 -38%
CO  / population (tCO  per capita) 7 8.1 8.7 8.4 9.0 7.6 7.3 4%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 98% 97%
CO  / kWh of electricity (gCO /kWh) 840 834 779 790 698 607 555 -34%

CO₂ emissions index 100 137 167 179 209 195 194 94%
Population index 100 119 135 149 164 180 187 87%
GDP PPP per population index 100 116 131 132 149 162 167 67%
Energy intensity index - TPES / GDP PPP 100 98 89 82 83 68 64 -36%
Carbon intensity index - CO  / TPES 100 101 105 111 103 98 97 -3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  19.8  19.9 - 94%
Electricity and heat generation  19.7  17.3 - 114%
Other energy industry own use  0.1 - - -25%
Manufacturing industries and construction -  2.5 - 30%
Transport - - - 122%
      of which: road                     - - - 123%
Other -  0.2 - 37%
     of which: residential               - - - -75%
     of which: services - - - x
Memo: international marine bunkers - - - 91%
Memo: international aviation bunkers - - - 103%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Non-specified other - oil                  
Manufacturing industries - oil             
Other energy industry own use - oil        
Unallocated autoproducers - gas            
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.252  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Italy

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.253

Italy
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 389.4  401.1  420.4  456.4  392.0  329.7  321.5 -17%
Share of World CO₂ from fuel combustion 1.9% 1.9% 1.8% 1.7% 1.3% 1.0% 1.0%

TPES (PJ) 6136   6 663   7 182   7 803   7 274   6 388   6 424 5%
GDP (billion 2010 USD) 1749.2 1 866.2 2 060.2 2 158.7 2 125.1 2 062.4 2 120.6 21%
GDP PPP (billion 2010 USD) 1708.1 1 822.4 2 011.9 2 108.1 2 075.2 2 014.0 2 070.8 21%
Population (millions) 56.7  56.8  56.9  58.2  59.8  60.7  60.5 7%

CO₂ / TPES (tCO  per TJ) 63.5 60.2 58.5 58.5 53.9 51.6 50.0 -21%
CO  / GDP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.2 0.2 0.2 0.2 -32%
CO  / GDP PPP (kgCO  per 2010 USD) 0.23 0.2 0.2 0.2 0.2 0.2 0.2 -32%
CO  / population (tCO  per capita) 6.9 7.1 7.4 7.8 6.6 5.4 5.3 -23%

Share of electricity output from fossil fuels 84% 82% 81% 83% 74% 61% 64%
CO  / kWh of electricity (gCO /kWh) 582 551 503 491 410 342 326 -44%

CO₂ emissions index 100 103 108 117 101 85 83 -17%
Population index 100 100 100 103 105 107 107 7%
GDP PPP per population index 100 106 117 120 115 110 114 14%
Energy intensity index - TPES / GDP PPP 100 102 99 103 98 88 86 -14%
Carbon intensity index - CO  / TPES 100 95 92 92 85 81 79 -21%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  37.1  142.3  5.0 -17%
Electricity and heat generation  33.9  59.3  3.5 -12%
Other energy industry own use  0.2  3.3 - -38%
Manufacturing industries and construction  3.0  20.8  1.5 -57%
Transport -  2.5 - 2%
      of which: road                     -  2.0 - -1%
Other -  56.3 - -7%
     of which: residential               -  40.5 - -16%
     of which: services -  15.5 - 49%
Memo: international marine bunkers - - - -13%
Memo: international aviation bunkers - - - 125%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Main activity prod. elec. and heat - coal  
Manufacturing industries - gas             
Non-specified other - gas                  
Main activity prod. elec. and heat  - oil  
Unallocated autoproducers - gas            
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.254  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Jamaica

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.255

Jamaica
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 7.3  8.4  9.8  10.3  6.9  7.0  7.0 -4%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 110    126    146    150    104    111    114 4%
GDP (billion 2010 USD) 10.4  12.6  12.3  13.5  13.2  13.6  14.0 35%
GDP PPP (billion 2010 USD) 17.3  21.0  20.7  22.6  22.1  22.8  23.3 35%
Population (millions) 2.4  2.5  2.7  2.7  2.8  2.9  2.9 19%

CO₂ / TPES (tCO  per TJ) 66 66.8 66.9 68.7 66.5 63.2 61.3 -7%
CO  / GDP (kgCO  per 2010 USD) 0.7 0.7 0.8 0.8 0.5 0.5 0.5 -29%
CO  / GDP PPP (kgCO  per 2010 USD) 0.42 0.4 0.5 0.5 0.3 0.3 0.3 -29%
CO  / population (tCO  per capita) 3 3.3 3.7 3.7 2.5 2.4 2.4 -19%

Share of electricity output from fossil fuels 92% 95% 95% 96% 92% 90% 83%
CO  / kWh of electricity (gCO /kWh) 765 897 833 578 660 644 587 -23%

CO₂ emissions index 100 116 135 142 96 97 96 -4%
Population index 100 105 110 113 116 118 119 19%
GDP PPP per population index 100 116 109 115 110 111 113 13%
Energy intensity index - TPES / GDP PPP 100 95 112 104 74 77 77 -23%
Carbon intensity index - CO  / TPES 100 101 101 104 101 96 93 -7%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.2  0.2 - -4%
Electricity and heat generation -  0.2 - 37%
Other energy industry own use - - - -100%
Manufacturing industries and construction  0.2 - - -46%
Transport - - - 85%
      of which: road                     - - - 93%
Other - - - -6%
     of which: residential               - - - -69%
     of which: services - - - 312%
Memo: international marine bunkers - - - 701%
Memo: international aviation bunkers - - - 38%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Unallocated autoproducers - oil            
Non-specified other - oil                  
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Residential - oil                          
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.256  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Japan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.257

Japan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1042.3 1 118.2 1 135.6 1 166.8 1 127.2 1 155.7 1 132.4 9%
Share of World CO₂ from fuel combustion 5.1% 5.2% 4.9% 4.3% 3.7% 3.6% 3.5%

TPES (PJ) 18366   20 648   21 695   21 866   20 991   18 090   18 088 -2%
GDP (billion 2010 USD) 4703.6 5 063.8 5 348.9 5 672.3 5 700.1 5 988.7 6 141.4 31%
GDP PPP (billion 2010 USD) 3697.5 3 980.6 4 204.7 4 458.9 4 480.8 4 707.6 4 827.7 31%
Population (millions) 123.6  125.4  126.8  127.8  128.0  127.1  126.7 3%

CO₂ / TPES (tCO  per TJ) 56.8 54.2 52.3 53.4 53.7 63.9 62.6 10%
CO  / GDP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.2 0.2 0.2 0.2 -17%
CO  / GDP PPP (kgCO  per 2010 USD) 0.28 0.3 0.3 0.3 0.3 0.2 0.2 -17%
CO  / population (tCO  per capita) 8.4 8.9 9.0 9.1 8.8 9.1 8.9 6%

Share of electricity output from fossil fuels 63% 58% 58% 62% 64% 83% 79%
CO  / kWh of electricity (gCO /kWh) 454 418 402 426 429 540 522 15%

CO₂ emissions index 100 107 109 112 108 111 109 9%
Population index 100 101 103 103 104 103 103 3%
GDP PPP per population index 100 106 111 117 117 124 127 27%
Energy intensity index - TPES / GDP PPP 100 104 104 99 94 77 75 -25%
Carbon intensity index - CO  / TPES 100 95 92 94 95 113 110 10%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  447.2  238.0  35.1 9%
Electricity and heat generation  320.6  165.4  23.7 42%
Other energy industry own use  18.0  2.7 - -27%
Manufacturing industries and construction  108.2  26.8  6.1 -22%
Transport  0.0  0.1 - 2%
      of which: road                     -  0.1 - 3%
Other  0.5  43.0  5.3 -4%
     of which: residential               -  21.6 - 3%
     of which: services  0.5  21.4  2.0 -9%
Memo: international marine bunkers - - - -23%
Memo: international aviation bunkers - - - 57%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Manufacturing industries - oil             
Non-specified other - oil                  
Residential - oil                          
Main activity prod. elec. and heat  - oil  
Unallocated autoproducers - coal           

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.258  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Jordan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 

Coal Oil Gas Other

0

4

8

12

16

20

24

28

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.259

Jordan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 9.2  12.2  14.2  17.9  18.8  23.8  25.6 178%
Share of World CO₂ from fuel combustion 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 137    180    204    280    297    361    388 183%
GDP (billion 2010 USD) 8.7  12.2  14.3  19.5  26.4  30.2  31.4 262%
GDP PPP (billion 2010 USD) 21.9  30.9  36.2  49.3  66.7  76.2  79.3 262%
Population (millions) 3.6  4.6  5.1  5.7  7.2  9.2  9.7 172%

CO₂ / TPES (tCO  per TJ) 66.9 67.7 69.9 64.1 63.2 65.9 65.8 -2%
CO  / GDP (kgCO  per 2010 USD) 1.06 1.0 1.0 0.9 0.7 0.8 0.8 -23%
CO  / GDP PPP (kgCO  per 2010 USD) 0.42 0.4 0.4 0.4 0.3 0.3 0.3 -23%
CO  / population (tCO  per capita) 2.6 2.7 2.8 3.1 2.6 2.6 2.6 2%

Share of electricity output from fossil fuels 100% 100% 99% 99% 100% 99% 93%
CO  / kWh of electricity (gCO /kWh) 824 842 716 665 580 588 498 -40%

CO₂ emissions index 100 133 155 195 205 259 278 178%
Population index 100 128 143 160 202 257 272 172%
GDP PPP per population index 100 110 115 140 151 135 133 33%
Energy intensity index - TPES / GDP PPP 100 93 90 91 71 76 78 -22%
Carbon intensity index - CO  / TPES 100 101 104 96 94 98 98 -2%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.7  8.2 - 178%
Electricity and heat generation -  8.2 - 245%
Other energy industry own use - - - 28%
Manufacturing industries and construction  0.7 - - 85%
Transport - - - 234%
      of which: road                     - - - 239%
Other - - - 83%
     of which: residential               - - - 92%
     of which: services - - - +
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - 101%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - oil                          
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  
Manufacturing industries - coal            
Unallocated autoproducers - oil            
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.260  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Kazakhstan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.261

Kazakhstan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 237.3  170.5  112.0  156.9  221.1  245.8  255.8 8%
Share of World CO₂ from fuel combustion 1.2% 0.8% 0.5% 0.6% 0.7% 0.8% 0.8%

TPES (PJ) 3075   2 187   1 494   2 130   2 894   3 270   3 558 16%
GDP (billion 2010 USD) 96.3  59.1  66.9  109.5  148.0  186.3  196.0 104%
GDP PPP (billion 2010 USD) 209  128.4  145.1  237.7  321.4  404.3  425.5 104%
Population (millions) 16.4  15.8  14.9  15.1  16.3  17.5  18.0 10%

CO₂ / TPES (tCO  per TJ) 77.2 78.0 75.0 73.7 76.4 75.2 71.9 -7%
CO  / GDP (kgCO  per 2010 USD) 2.46 2.9 1.7 1.4 1.5 1.3 1.3 -47%
CO  / GDP PPP (kgCO  per 2010 USD) 1.14 1.3 0.8 0.7 0.7 0.6 0.6 -47%
CO  / population (tCO  per capita) 14.5 10.8 7.5 10.4 13.5 14.0 14.2 -2%

Share of electricity output from fossil fuels 92% 88% 85% 88% 90% 91% 89%
CO  / kWh of electricity (gCO /kWh) 621 632 743 608 416 543 612 -2%

CO₂ emissions index 100 72 47 66 93 104 108 8%
Population index 100 97 91 93 100 107 110 10%
GDP PPP per population index 100 63 76 123 154 180 185 85%
Energy intensity index - TPES / GDP PPP 100 116 70 61 61 55 57 -43%
Carbon intensity index - CO  / TPES 100 101 97 95 99 97 93 -7%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  146.8  65.7 - 8%
Electricity and heat generation  88.1  13.2 - -7%
Other energy industry own use  1.3  45.5 - 814%
Manufacturing industries and construction  45.2  4.0 - -22%
Transport  0.0 - - 1%
      of which: road                     - - - 13%
Other  12.1  3.0 - -5%
     of which: residential                9.0  0.6 - x
     of which: services  2.9  2.2 - +
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - -46%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Other energy industry own use - gas        
Manufacturing industries - coal            
Manufacturing industries - oil             
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - coal                         
Residential - oil                          
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.262  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Kenya

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.263

Kenya
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5.5  5.7  7.8  7.5  11.2  14.7  16.3 195%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1%

TPES (PJ) 444    504    586    674    825   1 064   1 132 155%
GDP (billion 2010 USD) 21.8  23.6  26.2  31.3  40.0  52.3  58.1 167%
GDP PPP (billion 2010 USD) 54.6  59.1  65.7  78.5  100.3  131.2  145.7 167%
Population (millions) 23.4  27.3  31.5  36.0  41.4  47.2  49.7 112%

CO₂ / TPES (tCO  per TJ) 12.4 11.4 13.2 11.1 13.6 13.8 14.4 16%
CO  / GDP (kgCO  per 2010 USD) 0.25 0.2 0.3 0.2 0.3 0.3 0.3 11%
CO  / GDP PPP (kgCO  per 2010 USD) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 11%
CO  / population (tCO  per capita) 0.2 0.2 0.2 0.2 0.3 0.3 0.3 39%

Share of electricity output from fossil fuels 7% 10% 53% 28% 31% 12% 20%
CO  / kWh of electricity (gCO /kWh) 51 64 481 257 280 113 184 259%

CO₂ emissions index 100 104 141 136 203 267 295 195%
Population index 100 117 134 154 177 202 212 112%
GDP PPP per population index 100 93 90 93 104 119 126 26%
Energy intensity index - TPES / GDP PPP 100 105 110 106 101 100 96 -4%
Carbon intensity index - CO  / TPES 100 91 107 89 109 111 116 16%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.8 - - 195%
Electricity and heat generation - - - +
Other energy industry own use - - - -62%
Manufacturing industries and construction  1.8 - - 168%
Transport - - - 222%
      of which: road                     - - - 238%
Other - - - 82%
     of which: residential               - - - 160%
     of which: services - - - -100%
Memo: international marine bunkers - - - -74%
Memo: international aviation bunkers - - - 147%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Manufacturing industries - coal            
Residential - oil                          
Non-specified other - oil                  
Other energy industry own use - oil        
Other transport - oil                      
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.264  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Korea

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 

Coal Oil Gas Other

0

100

200

300

400

500

600

700

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.265

Korea
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 231.8  357.3  431.9  457.7  550.9  582.0  600.0 159%
Share of World CO₂ from fuel combustion 1.1% 1.7% 1.9% 1.7% 1.8% 1.8% 1.8%

TPES (PJ) 3890   6 061   7 878   8 804   10 468   11 417   11 817 204%
GDP (billion 2010 USD) 362.9  543.6  710.0  894.7 1 094.5 1 268.8 1 345.9 271%
GDP PPP (billion 2010 USD) 498.9  747.4  976.2 1 230.1 1 504.7 1 744.3 1 850.4 271%
Population (millions) 42.9  45.1  47.0  48.2  49.6  51.0  51.4 20%

CO₂ / TPES (tCO  per TJ) 59.6 59.0 54.8 52.0 52.6 51.0 50.8 -15%
CO  / GDP (kgCO  per 2010 USD) 0.64 0.7 0.6 0.5 0.5 0.5 0.4 -30%
CO  / GDP PPP (kgCO  per 2010 USD) 0.47 0.5 0.4 0.4 0.4 0.3 0.3 -30%
CO  / population (tCO  per capita) 5.4 7.9 9.2 9.5 11.1 11.4 11.7 116%

Share of electricity output from fossil fuels 44% 61% 61% 61% 69% 68% 70%
CO  / kWh of electricity (gCO /kWh) 544 574 546 497 546 527 537 -1%

CO₂ emissions index 100 154 186 197 238 251 259 159%
Population index 100 105 110 112 116 119 120 20%
GDP PPP per population index 100 142 178 219 261 294 309 209%
Energy intensity index - TPES / GDP PPP 100 104 104 92 89 84 82 -18%
Carbon intensity index - CO  / TPES 100 99 92 87 88 86 85 -15%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  312.8  102.7  21.4 159%
Electricity and heat generation  256.8  50.3  4.5 462%
Other energy industry own use  25.5  0.3 - 465%
Manufacturing industries and construction  28.5  17.6  15.0 40%
Transport -  2.8 - 137%
      of which: road                     -  2.8 - 207%
Other  2.0  31.7  1.8 -17%
     of which: residential                2.0  22.1 - -18%
     of which: services -  9.6  1.8 -21%
Memo: international marine bunkers - - - 518%
Memo: international aviation bunkers - - - +

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Unallocated autoproducers - coal           
Manufacturing industries - coal            
Other energy industry - coal               
Residential - gas                          
Manufacturing industries - gas             
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Kosovo ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 2000, data for Kosovo were included in Serbia. 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.267

Kosovo ¹
Key indicators

%change
1990 1995 2000 2005 2010 2016 2017 00-17

CO  fuel combustion (MtCO₂) .. ..  5.1  6.6  8.7  9.1  8.2 60%
Share of World CO₂ from fuel combustion .. .. 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) .. ..    65    81    104    113    108 66%
GDP (billion 2010 USD) .. ..  3.3  4.7  5.8  7.1  7.4 128%
GDP PPP (billion 2010 USD) .. ..  7.7  11.2  13.8  16.8  17.5 128%
Population (millions) .. ..  1.7  1.7  1.8  1.8  1.8 8%

CO₂ / TPES (tCO  per TJ) .. .. 78.9 81.5 83.2 80.5 76.0 -4%
CO  / GDP (kgCO  per 2010 USD) .. .. 1.6 1.4 1.5 1.3 1.1 -30%
CO  / GDP PPP (kgCO  per 2010 USD) .. .. 0.7 0.6 0.6 0.5 0.5 -30%
CO  / population (tCO  per capita) .. .. 3.0 3.9 4.9 5.0 4.5 49%

Share of electricity output from fossil fuels .. .. 98% 98% 97% 96% 97%
CO  / kWh of electricity (gCO /kWh) .. .. 1340 1142 1311 1125 954 -29%

CO₂ emissions index .. .. 100 130 170 178 160 60%
Population index .. .. 100 100 104 107 108 8%
GDP PPP per population index .. .. 100 145 171 204 211 111%
Energy intensity index - TPES / GDP PPP .. .. 100 87 90 80 73 -27%
Carbon intensity index - CO  / TPES .. .. 100 103 105 102 96 -4%

1. Prior to 2000, data for Kosovo were included in Serbia. 2. Please see the chapter Indicator sources and methods  in Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 00-17

CO₂ fuel combustion  6.0 - - 60%
Electricity and heat generation  5.6 - - 42%
Other energy industry own use - - - -
Manufacturing industries and construction  0.1 - - 120%
Transport - - - 119%
      of which: road                     - - - 118%
Other  0.3 - - 155%
     of which: residential                0.0 - - 8%
     of which: services  0.2 - - 299%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - x

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - oil             
Non-specified other sectors - coal         
Non-specified other - oil                  
Manufacturing industries - coal            
Residential - coal                         
Residential - oil                          
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Kuwait

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Kuwait
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 27.8  32.4  46.3  64.8  77.0  91.6  89.4 222%
Share of World CO₂ from fuel combustion 0.1% 0.2% 0.2% 0.2% 0.3% 0.3% 0.3%

TPES (PJ) 381    619    784   1 100   1 344   1 446   1 425 273%
GDP (billion 2010 USD) 40.7  66.8  73.4  108.9  115.4  138.0  138.8 241%
GDP PPP (billion 2010 USD) 77.8  127.9  140.5  208.5  220.9  264.1  265.6 241%
Population (millions) 2.1  1.6  2.1  2.3  3.0  3.9  4.1 97%

CO₂ / TPES (tCO  per TJ) 72.9 52.2 59.1 58.8 57.3 63.4 62.8 -14%
CO  / GDP (kgCO  per 2010 USD) 0.68 0.5 0.6 0.6 0.7 0.7 0.6 -6%
CO  / GDP PPP (kgCO  per 2010 USD) 0.36 0.3 0.3 0.3 0.3 0.3 0.3 -6%
CO  / population (tCO  per capita) 13.2 20.1 22.6 28.4 25.7 23.3 21.6 63%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 895 583 788 807 764 693 595 -34%

CO₂ emissions index 100 116 167 233 277 330 322 222%
Population index 100 77 98 108 143 187 197 97%
GDP PPP per population index 100 214 185 247 199 181 173 73%
Energy intensity index - TPES / GDP PPP 100 99 114 108 124 112 109 9%
Carbon intensity index - CO  / TPES 100 72 81 81 79 87 86 -14%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  43.4 - 222%
Electricity and heat generation -  14.4 - 162%
Other energy industry own use -  12.8 - 224%
Manufacturing industries and construction -  16.2 - 354%
Transport - - - 364%
      of which: road                     - - - 364%
Other - - - 444%
     of which: residential               - - - 444%
     of which: services - - - -
Memo: international marine bunkers - - - 436%
Memo: international aviation bunkers - - - 461%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - oil  
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Road - oil                                 
Other energy industry own use - gas        
Manufacturing industries - oil             
Residential - oil                          
Other energy industry own use - oil        
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Kyrgyzstan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Kyrgyzstan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 22.8  4.5  4.5  4.9  6.0  9.9  8.9 -61%
Share of World CO₂ from fuel combustion 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 313    100    97    108    115    167    161 -49%
GDP (billion 2010 USD) 4.8  2.4  3.2  3.9  4.8  6.1  6.6 38%
GDP PPP (billion 2010 USD) 15  7.6  10.0  12.0  14.9  18.9  20.6 38%
Population (millions) 4.4  4.6  4.9  5.2  5.4  6.0  6.2 41%

CO₂ / TPES (tCO  per TJ) 72.6 44.7 45.8 45.4 52.4 59.4 55.4 -24%
CO  / GDP (kgCO  per 2010 USD) 4.73 1.8 1.4 1.3 1.3 1.6 1.3 -72%
CO  / GDP PPP (kgCO  per 2010 USD) 1.52 0.6 0.4 0.4 0.4 0.5 0.4 -72%
CO  / population (tCO  per capita) 5.2 1.0 0.9 0.9 1.1 1.7 1.4 -72%

Share of electricity output from fossil fuels 37% 22% 14% 14% 8% 15% 8%
CO  / kWh of electricity (gCO /kWh) 167 100 78 55 37 92 51 -70%

CO₂ emissions index 100 20 20 21 27 43 39 -61%
Population index 100 104 112 118 124 136 141 41%
GDP PPP per population index 100 49 60 68 80 93 98 -2%
Energy intensity index - TPES / GDP PPP 100 63 47 43 37 42 37 -63%
Carbon intensity index - CO  / TPES 100 62 63 63 72 82 76 -24%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  3.6  0.6 - -61%
Electricity and heat generation  1.3  0.2 - -60%
Other energy industry own use -  0.0 - x
Manufacturing industries and construction  0.5  0.1 - -90%
Transport  0.0 - - -69%
      of which: road                     - - - -70%
Other  1.8  0.3 - 6%
     of which: residential                1.5  0.2 - x
     of which: services  0.3  0.1 - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -77%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Residential - oil                          
Road - oil                                 
Residential - coal                         
Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Non-specified other sectors - coal         
Manufacturing industries - oil             
Residential - gas                          
Main activity prod. elec. and heat  - gas  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Latvia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other

-10%

-8%

-6%

-4%

-2%

0%

2%

4%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1990 - 2000 2000 - 2010 2010 - 2017

50

75

100

125

150

175

200

225

250

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017

Figure 5. Changes in selected indicators 
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Latvia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 18.8  8.9  6.8  7.6  8.1  6.8  6.7 -64%
Share of World CO₂ from fuel combustion 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 330    192    160    190    189    178    184 -44%
GDP (billion 2010 USD) ..  12.8  16.4  24.4  23.8  28.3  30.2 ..
GDP PPP (billion 2010 USD) 35  19.8  25.5  37.7  36.8  43.8  46.8 34%
Population (millions) 2.7  2.5  2.4  2.2  2.1  2.0  1.9 -27%

CO₂ / TPES (tCO  per TJ) 56.8 46.3 42.6 40.0 42.8 38.4 36.3 -36%
CO  / GDP (kgCO  per 2010 USD) .. 0.7 0.4 0.3 0.3 0.2 0.2 ..
CO  / GDP PPP (kgCO  per 2010 USD) 0.54 0.5 0.3 0.2 0.2 0.2 0.1 -73%
CO  / population (tCO  per capita) 7.1 3.6 2.9 3.4 3.9 3.5 3.4 -51%

Share of electricity output from fossil fuels 32% 26% 32% 30% 45% 50% 28%
CO  / kWh of electricity (gCO /kWh) 116 135 136 89 120 147 72 -38%

CO₂ emissions index 100 47 36 40 43 36 36 -64%
Population index 100 93 89 84 79 74 73 -27%
GDP PPP per population index 100 61 82 128 134 169 183 83%
Energy intensity index - TPES / GDP PPP 100 103 67 53 54 43 42 -58%
Carbon intensity index - CO  / TPES 100 81 75 70 75 67 64 -36%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.2  2.3  0.1 -64%
Electricity and heat generation  0.0  1.5 - -84%
Other energy industry own use - - - -100%
Manufacturing industries and construction  0.1  0.3  0.1 -76%
Transport - - - 6%
      of which: road                     - - - 30%
Other  0.1  0.5 - -62%
     of which: residential                0.0  0.3 - -62%
     of which: services  0.0  0.2 - -73%
Memo: international marine bunkers - - - -45%
Memo: international aviation bunkers - - - 91%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Non-specified other - oil                  
Residential - gas                          
Non-specified other - gas                  
Manufacturing industries - gas             
Other transport - oil                      
Manufacturing industries - oil             
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Lebanon

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Lebanon
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5.5  12.8  14.0  14.5  18.3  24.6  26.9 388%
Share of World CO₂ from fuel combustion 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 82    185    206    212    269    348    378 362%
GDP (billion 2010 USD) 8.4  18.7  22.0  26.6  38.4  41.8  43.2 413%
GDP PPP (billion 2010 USD) 15.3  34.0  40.0  48.4  69.9  76.1  78.6 413%
Population (millions) 2.7  3.0  3.2  4.0  4.3  5.9  6.1 125%

CO₂ / TPES (tCO  per TJ) 67.4 69.3 68.1 68.5 68.1 70.8 71.2 6%
CO  / GDP (kgCO  per 2010 USD) 0.65 0.7 0.6 0.5 0.5 0.6 0.6 -5%
CO  / GDP PPP (kgCO  per 2010 USD) 0.36 0.4 0.4 0.3 0.3 0.3 0.3 -5%
CO  / population (tCO  per capita) 2 4.2 4.3 3.6 4.2 4.2 4.4 117%

Share of electricity output from fossil fuels 67% 86% 95% 92% 95% 98% 98%
CO  / kWh of electricity (gCO /kWh) 1854 685 745 596 716 746 774 -58%

CO₂ emissions index 100 233 255 263 332 446 488 388%
Population index 100 112 120 148 160 216 225 125%
GDP PPP per population index 100 198 218 214 284 229 228 128%
Energy intensity index - TPES / GDP PPP 100 102 97 82 72 86 90 -10%
Carbon intensity index - CO  / TPES 100 103 101 102 101 105 106 6%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.7 - - 388%
Electricity and heat generation - - - 463%
Other energy industry own use - - - -100%
Manufacturing industries and construction  0.7 - - 253%
Transport - - - 401%
      of which: road                     - - - 401%
Other - - - 48%
     of which: residential               - - - 33%
     of which: services - - - -
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 439%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - oil  
Road - oil                                 
Unallocated autoproducers - oil            
Residential - oil                          
Manufacturing industries - coal            
Manufacturing industries - oil             
Non-specified other - oil                  
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Libya

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Libya
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 25.8  33.0  36.7  43.1  48.2  42.7  41.5 61%
Share of World CO₂ from fuel combustion 0.1% 0.2% 0.2% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 468    586    662    747    837    634    559 20%
GDP (billion 2010 USD) 46.9  45.4  48.0  61.7  74.8  37.9  46.6 -1%
GDP PPP (billion 2010 USD) 112.4  108.7  115.0  147.8  179.1  90.7  111.7 -1%
Population (millions) 4.4  4.9  5.4  5.8  6.2  6.2  6.4 44%

CO₂ / TPES (tCO  per TJ) 55.3 56.3 55.5 57.7 57.5 67.3 74.3 34%
CO  / GDP (kgCO  per 2010 USD) 0.55 0.7 0.8 0.7 0.6 1.1 0.9 62%
CO  / GDP PPP (kgCO  per 2010 USD) 0.23 0.3 0.3 0.3 0.3 0.5 0.4 62%
CO  / population (tCO  per capita) 5.8 6.7 6.9 7.4 7.8 6.9 6.5 12%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 787 1142 1017 910 690 653 569 -28%

CO₂ emissions index 100 128 142 167 186 165 161 61%
Population index 100 112 121 131 139 141 144 44%
GDP PPP per population index 100 87 85 101 115 57 69 -31%
Energy intensity index - TPES / GDP PPP 100 130 138 122 112 168 120 20%
Carbon intensity index - CO  / TPES 100 102 100 104 104 122 134 34%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  13.4 - 61%
Electricity and heat generation -  13.2 - 162%
Other energy industry own use -  0.1 - -93%
Manufacturing industries and construction -  0.1 - -26%
Transport - - - 179%
      of which: road                     - - - 178%
Other - - - -6%
     of which: residential               - - - -6%
     of which: services - - - -
Memo: international marine bunkers - - - 175%
Memo: international aviation bunkers - - - -72%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Residential - oil                          
Other energy industry own use - oil        
Manufacturing industries - gas             
Other energy industry own use - gas        
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Lithuania

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Lithuania
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 32.2  13.4  10.2  12.4  12.3  10.6  10.8 -66%
Share of World CO₂ from fuel combustion 0.2% 0.1% 0.0% 0.1% 0.0% 0.0% 0.0%

TPES (PJ) 673    365    299    371    295    295    316 -53%
GDP (billion 2010 USD) ..  19.3  24.3  35.0  37.1  44.7  47.6 ..
GDP PPP (billion 2010 USD) ..  32.4  40.7  58.7  62.2  74.9  79.8 ..
Population (millions) 3.7  3.6  3.5  3.3  3.1  2.9  2.8 -24%

CO₂ / TPES (tCO  per TJ) 47.9 36.8 34.2 33.5 41.7 35.8 34.2 -29%
CO  / GDP (kgCO  per 2010 USD) .. 0.7 0.4 0.4 0.3 0.2 0.2 ..
CO  / GDP PPP (kgCO  per 2010 USD) .. 0.4 0.3 0.2 0.2 0.1 0.1 ..
CO  / population (tCO  per capita) 8.7 3.7 2.9 3.7 4.0 3.6 3.8 -56%

Share of electricity output from fossil fuels 38% 10% 20% 24% 77% 54% 23%
CO  / kWh of electricity (gCO /kWh) 159 66 100 101 340 186 78 -51%

CO₂ emissions index 240 100 76 93 92 79 80 -66%
Population index 102 100 96 92 85 80 78 -24%
GDP PPP per population index .. 100 130 198 225 289 317 ..
Energy intensity index - TPES / GDP PPP .. 100 65 56 42 35 35 ..
Carbon intensity index - CO  / TPES 130 100 93 91 113 97 93 -29%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.8  2.2  0.1 -66%
Electricity and heat generation  0.0  0.8  0.1 -91%
Other energy industry own use  0.0  0.0 - -2%
Manufacturing industries and construction  0.3  0.7 - -81%
Transport -  0.1 - 4%
      of which: road                     -  0.0 - 6%
Other  0.4  0.6 - -81%
     of which: residential                0.2  0.4 - -68%
     of which: services  0.2  0.2 - -89%
Memo: international marine bunkers - - - 86%
Memo: international aviation bunkers - - - -22%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Other energy industry own use - oil        
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - coal            
Residential - coal                         
Non-specified other - gas                  
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.280  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Luxembourg

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1971 1980 1990 2000 2010 2017

TW
h 

Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.281

Luxembourg
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 10.8  8.2  8.1  11.5  10.7  8.8  8.6 -20%
Share of World CO₂ from fuel combustion 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 142    132    140    184    177    156    158 11%
GDP (billion 2010 USD) 24.1  30.6  40.8  47.2  53.2  61.1  63.5 163%
GDP PPP (billion 2010 USD) 19.7  24.9  33.3  38.5  43.4  49.8  51.8 163%
Population (millions) 0.4  0.4  0.4  0.5  0.5  0.6  0.6 56%

CO₂ / TPES (tCO  per TJ) 75.7 62.4 57.5 62.6 60.1 56.3 54.6 -28%
CO  / GDP (kgCO  per 2010 USD) 0.45 0.3 0.2 0.2 0.2 0.1 0.1 -69%
CO  / GDP PPP (kgCO  per 2010 USD) 0.55 0.3 0.2 0.3 0.2 0.2 0.2 -69%
CO  / population (tCO  per capita) 28.1 20.1 18.5 24.7 21.0 15.5 14.5 -49%

Share of electricity output from fossil fuels 87% 78% 59% 94% 92% 68% 33%
CO  / kWh of electricity (gCO /kWh) .. .. 473 346 341 280 173 ..

CO₂ emissions index 100 77 75 107 99 82 80 -20%
Population index 100 107 114 122 133 149 156 56%
GDP PPP per population index 100 118 148 160 166 170 169 69%
Energy intensity index - TPES / GDP PPP 100 73 59 66 57 44 42 -58%
Carbon intensity index - CO  / TPES 100 82 76 83 79 74 72 -28%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.2  1.6  0.2 -20%
Electricity and heat generation -  0.2  0.1 -85%
Other energy industry own use - - - -
Manufacturing industries and construction  0.2  0.6  0.1 -81%
Transport - - - 117%
      of which: road                     - - - 115%
Other  0.0  0.8 - 32%
     of which: residential                0.0  0.6 - -15%
     of which: services -  0.3 - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 336%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - gas             
Residential - gas                          
Residential - oil                          
Non-specified other - oil                  
Non-specified other - gas                  
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat  - other

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.282  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Malaysia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.283

Malaysia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 49.6  79.6  115.1  155.8  189.9  220.4  211.0 325%
Share of World CO₂ from fuel combustion 0.2% 0.4% 0.5% 0.6% 0.6% 0.7% 0.6%

TPES (PJ) 888   1 422   2 022   2 721   3 034   3 542   3 550 300%
GDP (billion 2010 USD) 81.8  128.6  162.5  204.9  255.0  330.3  364.6 346%
GDP PPP (billion 2010 USD) 186.5  293.2  370.5  467.0  581.4  753.0  831.1 346%
Population (millions) 18  20.5  23.2  25.7  28.1  30.7  31.6 75%

CO₂ / TPES (tCO  per TJ) 55.8 56.0 56.9 57.3 62.6 62.2 59.5 6%
CO  / GDP (kgCO  per 2010 USD) 0.61 0.6 0.7 0.8 0.7 0.7 0.6 -4%
CO  / GDP PPP (kgCO  per 2010 USD) 0.27 0.3 0.3 0.3 0.3 0.3 0.3 -5%
CO  / population (tCO  per capita) 2.8 3.9 5.0 6.1 6.8 7.2 6.7 143%

Share of electricity output from fossil fuels 83% 86% 90% 94% 94% 90% 83%
CO  / kWh of electricity (gCO /kWh) 699 581 541 662 769 687 650 -7%

CO₂ emissions index 100 160 232 314 383 444 425 325%
Population index 100 114 129 142 156 170 175 75%
GDP PPP per population index 100 138 155 176 200 237 254 154%
Energy intensity index - TPES / GDP PPP 100 102 115 122 110 99 90 -10%
Carbon intensity index - CO  / TPES 100 100 102 103 112 111 106 6%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  82.3  48.0 - 325%
Electricity and heat generation  75.1  30.3 - 565%
Other energy industry own use -  1.2 - -17%
Manufacturing industries and construction  7.1  16.0 - 132%
Transport -  0.3 - 318%
      of which: road                     -  0.3 - 319%
Other -  0.1 - 310%
     of which: residential               -  0.0 - 122%
     of which: services -  0.1 - 240%
Memo: international marine bunkers - - - 324%
Memo: international aviation bunkers - - - 411%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Manufacturing industries - oil             
Manufacturing industries - coal            
Non-specified other - oil                  
Residential - oil                          
Unallocated autoproducers - gas            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.284  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Malta

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.285

Malta
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.3  2.4  2.1  2.6  2.6  1.6  1.5 -34%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 29    30    28    35    35    27    28 -2%
GDP (billion 2010 USD) 4.3  5.6  7.1  7.9  8.7  11.3  12.6 197%
GDP PPP (billion 2010 USD) 5.6  7.3  9.4  10.4  11.5  14.9  16.7 197%
Population (millions) 0.4  0.4  0.4  0.4  0.4  0.4  0.5 31%

CO₂ / TPES (tCO  per TJ) 79.6 80.1 75.3 73.9 73.6 61.4 53.3 -33%
CO  / GDP (kgCO  per 2010 USD) 0.54 0.4 0.3 0.3 0.3 0.1 0.1 -78%
CO  / GDP PPP (kgCO  per 2010 USD) 0.41 0.3 0.2 0.3 0.2 0.1 0.1 -78%
CO  / population (tCO  per capita) 6.5 6.3 5.5 6.5 6.2 3.7 3.3 -50%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 92% 90%
CO  / kWh of electricity (gCO /kWh) 1610 968 828 880 880 651 431 -73%

CO₂ emissions index 100 103 92 113 111 71 66 -34%
Population index 100 106 110 114 117 126 131 31%
GDP PPP per population index 100 123 152 163 175 211 226 126%
Energy intensity index - TPES / GDP PPP 100 78 58 66 59 35 33 -67%
Carbon intensity index - CO  / TPES 100 101 95 93 92 77 67 -33%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  0.5 - -34%
Electricity and heat generation -  0.5 - -60%
Other energy industry own use - - - -
Manufacturing industries and construction - - - x
Transport - - - 34%
      of which: road                     - - - 25%
Other - - - 60%
     of which: residential               - - - -53%
     of which: services - - - x
Memo: international marine bunkers - - - +
Memo: international aviation bunkers - - - 94%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  
Manufacturing industries - oil             
Residential - oil                          
Other transport - oil                      
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.286  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Mauritius

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 

Coal Oil Gas Other

0

1

2

3

4

5

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.287

Mauritius
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1.2  1.6  2.4  3.0  3.7  4.0  4.2 259%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 28    33    42    49    55    60    59 113%
GDP (billion 2010 USD) 3.9  5.0  6.6  7.7  10.0  12.0  12.9 229%
GDP PPP (billion 2010 USD) 7.7  9.7  12.9  15.0  19.5  23.4  25.2 229%
Population (millions) 1.1  1.1  1.2  1.2  1.3  1.3  1.3 19%

CO₂ / TPES (tCO  per TJ) 41.7 47.4 57.5 60.9 66.6 66.1 70.4 69%
CO  / GDP (kgCO  per 2010 USD) 0.3 0.3 0.4 0.4 0.4 0.3 0.3 9%
CO  / GDP PPP (kgCO  per 2010 USD) 0.15 0.2 0.2 0.2 0.2 0.2 0.2 9%
CO  / population (tCO  per capita) 1.1 1.4 2.0 2.4 2.9 3.1 3.3 201%

Share of electricity output from fossil fuels 69% 73% 70% 75% 76% 77% 79%
CO  / kWh of electricity (gCO /kWh) 560 545 651 691 821 798 803 43%

CO₂ emissions index 100 133 209 254 315 341 359 259%
Population index 100 106 112 116 118 119 119 19%
GDP PPP per population index 100 120 150 168 216 256 275 175%
Energy intensity index - TPES / GDP PPP 100 92 90 89 77 71 65 -35%
Carbon intensity index - CO  / TPES 100 114 138 146 160 158 169 69%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.9 - - 259%
Electricity and heat generation  1.8 - - 480%
Other energy industry own use - - - -
Manufacturing industries and construction  0.1 - - 97%
Transport - - - 154%
      of which: road                     - - - +
Other - - - 65%
     of which: residential               - - - 30%
     of which: services - - - 673%
Memo: international marine bunkers - - - 669%
Memo: international aviation bunkers - - - 358%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Unallocated autoproducers - coal           
Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Residential - oil                          
Manufacturing industries - coal            
Other transport - oil                      
Non-specified other - oil                  
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.288  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Mexico

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.289

Mexico
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 257  291.3  359.7  412.4  440.5  442.4  446.0 74%
Share of World CO₂ from fuel combustion 1.3% 1.4% 1.6% 1.5% 1.4% 1.4% 1.4%

TPES (PJ) 5179   5 518   6 315   7 561   7 475   7 741   7 540 46%
GDP (billion 2010 USD) 643.2  707.4  915.2  982.7 1 057.8 1 223.1 1 284.9 100%
GDP PPP (billion 2010 USD) 1058.7 1 164.4 1 506.4 1 617.6 1 741.1 2 013.2 2 114.9 100%
Population (millions) 87.1  94.5  100.9  107.0  114.1  120.8  123.4 42%

CO₂ / TPES (tCO  per TJ) 49.6 52.8 57.0 54.5 58.9 57.2 59.1 19%
CO  / GDP (kgCO  per 2010 USD) 0.4 0.4 0.4 0.4 0.4 0.4 0.3 -13%
CO  / GDP PPP (kgCO  per 2010 USD) 0.24 0.3 0.2 0.3 0.3 0.2 0.2 -13%
CO  / population (tCO  per capita) 3 3.1 3.6 3.9 3.9 3.7 3.6 23%

Share of electricity output from fossil fuels 73% 71% 76% 81% 81% 81% 81%
CO  / kWh of electricity (gCO /kWh) 552 547 591 538 502 460 477 -14%

CO₂ emissions index 100 113 140 160 171 172 174 74%
Population index 100 109 116 123 131 139 142 42%
GDP PPP per population index 100 101 123 124 125 137 141 41%
Energy intensity index - TPES / GDP PPP 100 97 86 96 88 79 73 -27%
Carbon intensity index - CO  / TPES 100 106 115 110 119 115 119 19%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  51.0  150.1  0.1 74%
Electricity and heat generation  33.8  90.0  0.1 140%
Other energy industry own use  3.8  25.5 - 35%
Manufacturing industries and construction  13.4  32.2 - 28%
Transport -  0.1 - 81%
      of which: road                     -  0.1 - 84%
Other -  2.3 - 22%
     of which: residential               -  1.7 - -13%
     of which: services -  0.6 - 228%
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - 125%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat - coal  
Manufacturing industries - gas             
Unallocated autoproducers - gas            
Other energy industry own use - gas        
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.290  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Republic of Moldova

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.291

Republic of Moldova
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 30.5  11.9  6.5  7.8  7.9  7.6  7.5 -75%
Share of World CO₂ from fuel combustion 0.2% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 414    198    121    148    156    155    161 -61%
GDP (billion 2010 USD) 10  4.0  3.5  5.0  5.8  7.0  7.7 -23%
GDP PPP (billion 2010 USD) 23.4  9.4  8.3  11.7  13.6  16.5  18.1 -23%
Population (millions) 3.7  3.7  3.6  3.6  3.6  3.6  3.6 -4%

CO₂ / TPES (tCO  per TJ) 73.7 60.2 54.1 52.9 50.9 48.8 46.7 -37%
CO  / GDP (kgCO  per 2010 USD) 3.06 3.0 1.9 1.6 1.4 1.1 1.0 -68%
CO  / GDP PPP (kgCO  per 2010 USD) 1.3 1.3 0.8 0.7 0.6 0.5 0.4 -68%
CO  / population (tCO  per capita) 8.3 3.2 1.8 2.2 2.2 2.1 2.1 -74%

Share of electricity output from fossil fuels 98% 96% 93% 94% 93% 95% 94%
CO  / kWh of electricity (gCO /kWh) 732 720 646 490 488 500 482 -34%

CO₂ emissions index 100 39 21 26 26 25 25 -75%
Population index 100 99 98 97 96 96 96 -4%
GDP PPP per population index 100 40 36 51 61 73 80 -20%
Energy intensity index - TPES / GDP PPP 100 119 82 72 65 53 50 -50%
Carbon intensity index - CO  / TPES 100 82 73 72 69 66 63 -37%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.4  4.5 - -75%
Electricity and heat generation  0.0  3.0 - -78%
Other energy industry own use -  0.0 - -99%
Manufacturing industries and construction  0.1  0.8 - -53%
Transport -  0.1 - -15%
      of which: road                     -  0.0 - -16%
Other  0.3  0.7 - -88%
     of which: residential                0.2  0.5 - 3%
     of which: services  0.1  0.2 - +
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -35%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Road - oil                                 
Manufacturing industries - gas             
Residential - gas                          
Non-specified other - oil                  
Residential - coal                         
Non-specified other - gas                  
Residential - oil                          
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.292  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Mongolia ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 1985, data for Mongolia were included in Other Asia.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.293

Mongolia ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 12.8  10.2  9.0  11.0  14.1  17.1  19.3 50%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.0% 0.0% 0.1% 0.1% 0.1%

TPES (PJ) 143    113    100    125    165    195    215 50%
GDP (billion 2010 USD) 3.9  3.4  3.8  5.3  7.2  11.7  12.4 223%
GDP PPP (billion 2010 USD) 11  9.6  10.9  15.0  20.5  33.3  35.5 223%
Population (millions) 2.2  2.3  2.4  2.5  2.7  3.0  3.1 41%

CO₂ / TPES (tCO  per TJ) 90 90.7 89.3 87.6 85.6 87.9 89.8 0%
CO  / GDP (kgCO  per 2010 USD) 3.34 3.1 2.3 2.1 2.0 1.5 1.5 -54%
CO  / GDP PPP (kgCO  per 2010 USD) 1.17 1.1 0.8 0.7 0.7 0.5 0.5 -54%
CO  / population (tCO  per capita) 5.9 4.5 3.7 4.3 5.2 5.8 6.3 7%

Share of electricity output from fossil fuels 100% 100% 100% 100% 99% 96% 93%
CO  / kWh of electricity (gCO /kWh) 731 1316 1137 1186 1159 1233 1259 72%

CO₂ emissions index 100 80 70 86 110 133 150 50%
Population index 100 105 110 116 124 136 141 41%
GDP PPP per population index 100 83 91 118 150 223 230 130%
Energy intensity index - TPES / GDP PPP 100 91 71 64 62 45 46 -54%
Carbon intensity index - CO  / TPES 100 101 99 97 95 98 100 0%

1. Prior to 1985, data for Mongolia were included in Other Asia. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  15.4 - - 50%
Electricity and heat generation  12.5 - - 93%
Other energy industry own use  0.0 - - x
Manufacturing industries and construction  0.4 - - -37%
Transport  0.1 - - 37%
      of which: road                     - - - 26%
Other  2.4 - - 41%
     of which: residential                1.5 - - 82%
     of which: services  0.0 - - -92%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 574%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Residential - coal                         
Road - oil                                 
Manufacturing industries - oil             
Non-specified other sectors - coal         
Other transport - oil                      
Manufacturing industries - coal            
Main activity prod. elec. and heat  - oil  
Non-specified other - oil                  

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.294  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Montenegro ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 2005, data for Montenegro were included in Serbia. 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.295

Montenegro ¹
Key indicators

%change
1990 1995 2000 2005 2010 2016 2017 05-17

CO  fuel combustion (MtCO₂) .. .. ..  2.0  2.6  2.1  2.2 10%
Share of World CO₂ from fuel combustion .. .. .. 0.0% 0.0% 0.0% 0.0%

TPES (PJ) .. .. ..    43    47    41    43 0%
GDP (billion 2010 USD) .. .. ..  3.4  4.1  4.7  4.9 42%
GDP PPP (billion 2010 USD) .. .. ..  7.0  8.4  9.5  10.0 42%
Population (millions) .. .. ..  0.6  0.6  0.6  0.6 1%

CO₂ / TPES (tCO  per TJ) .. .. .. 46.9 54.7 52.1 51.8 10%
CO  / GDP (kgCO  per 2010 USD) .. .. .. 0.6 0.6 0.5 0.5 -22%
CO  / GDP PPP (kgCO  per 2010 USD) .. .. .. 0.3 0.3 0.2 0.2 -22%
CO  / population (tCO  per capita) .. .. .. 3.3 4.2 3.4 3.5 9%

Share of electricity output from fossil fuels .. .. .. 35% 32% 41% 55%
CO  / kWh of electricity (gCO /kWh) .. .. .. 393 432 387 502 28%

CO₂ emissions index .. .. .. 100 129 105 110 10%
Population index .. .. .. 100 101 101 101 1%
GDP PPP per population index .. .. .. 100 119 134 140 40%
Energy intensity index - TPES / GDP PPP .. .. .. 100 92 70 70 -30%
Carbon intensity index - CO  / TPES .. .. .. 100 117 111 110 10%

1. Prior to 2005, data for Montenegro were included in Serbia. 2. Please see the chapter Indicator sources and methods  in Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 05-17

CO₂ fuel combustion  1.3 - - 10%
Electricity and heat generation  1.2 - - 11%
Other energy industry own use - - - -
Manufacturing industries and construction  0.0 - - -48%
Transport - - - 51%
      of which: road                     - - - 53%
Other  0.0 - - 44%
     of which: residential                0.0 - - -45%
     of which: services  0.0 - - 218%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 54%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - oil             
Non-specified other - oil                  
Manufacturing industries - coal            
Residential - coal                         
Non-specified other sectors - coal         
Residential - oil                          
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.296  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Morocco

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

0

5

10

15

20

25

30

35

1971 1980 1990 2000 2010 2017

TW
h 

Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

10

20

30

40

50

60

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.297

Morocco
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 19.7  26.1  29.6  39.2  46.4  55.4  58.1 196%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2%

TPES (PJ) 319    391    461    621    715    818    859 169%
GDP (billion 2010 USD) 43.2  47.1  57.5  73.0  93.2  113.4  119.3 176%
GDP PPP (billion 2010 USD) 96.2  104.8  128.1  162.6  207.6  252.6  265.8 176%
Population (millions) 24.9  27.1  28.9  30.5  32.4  34.8  35.7 44%

CO₂ / TPES (tCO  per TJ) 61.6 66.7 64.1 63.2 64.9 67.7 67.7 10%
CO  / GDP (kgCO  per 2010 USD) 0.46 0.6 0.5 0.5 0.5 0.5 0.5 7%
CO  / GDP PPP (kgCO  per 2010 USD) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 7%
CO  / population (tCO  per capita) 0.8 1.0 1.0 1.3 1.4 1.6 1.6 106%

Share of electricity output from fossil fuels 87% 95% 94% 94% 83% 82% 82%
CO  / kWh of electricity (gCO /kWh) 794 943 846 843 695 702 686 -14%

CO₂ emissions index 100 133 150 200 236 282 296 196%
Population index 100 109 116 123 130 140 144 44%
GDP PPP per population index 100 100 115 138 166 188 192 92%
Energy intensity index - TPES / GDP PPP 100 112 109 115 104 98 97 -3%
Carbon intensity index - CO  / TPES 100 108 104 103 105 110 110 10%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  17.6  2.4  0.4 196%
Electricity and heat generation  17.6  2.3 - 195%
Other energy industry own use - - - -100%
Manufacturing industries and construction  0.1  0.1  0.4 51%
Transport - - - 354%
      of which: road                     - - - 351%
Other - - - 301%
     of which: residential               - - - 294%
     of which: services - - - 567%
Memo: international marine bunkers - - - 570%
Memo: international aviation bunkers - - - 172%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - oil             
Residential - oil                          
Non-specified other - oil                  
Main activity prod. elec. and heat  - oil  
Main activity prod. elec. and heat  - gas  
Manufacturing industries -other            
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.298  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Mozambique

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.299

Mozambique
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1.1  1.1  1.3  1.5  2.4  6.2  7.6 603%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 248    263    298    353    295    446    445 79%
GDP (billion 2010 USD) 2.3  2.7  4.6  7.1  10.2  14.3  15.4 572%
GDP PPP (billion 2010 USD) 4.9  5.8  9.9  15.2  21.8  30.7  33.0 572%
Population (millions) 13.3  15.8  18.1  20.9  24.2  28.0  29.7 124%

CO₂ / TPES (tCO  per TJ) 4.4 4.4 4.4 4.3 8.0 13.9 17.2 292%
CO  / GDP (kgCO  per 2010 USD) 0.47 0.4 0.3 0.2 0.2 0.4 0.5 4%
CO  / GDP PPP (kgCO  per 2010 USD) 0.22 0.2 0.1 0.1 0.1 0.2 0.2 5%
CO  / population (tCO  per capita) 0.1 0.1 0.1 0.1 0.1 0.2 0.3 213%

Share of electricity output from fossil fuels 37% 7% 1% 0% 0% 23% 17%
CO  / kWh of electricity (gCO /kWh) 245 65 5 1 1 110 70 -71%

CO₂ emissions index 100 106 121 140 219 573 703 603%
Population index 100 119 136 158 183 211 224 124%
GDP PPP per population index 100 99 148 196 242 295 300 200%
Energy intensity index - TPES / GDP PPP 100 90 59 46 27 29 27 -73%
Carbon intensity index - CO  / TPES 100 100 101 98 184 319 392 292%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.1  1.4 - 603%
Electricity and heat generation -  1.2 - 968%
Other energy industry own use  0.1 - - x
Manufacturing industries and construction -  0.2 - 476%
Transport -  0.0 - 582%
      of which: road                     -  0.0 - 641%
Other -  0.0 - 516%
     of which: residential               -  0.0 - 23%
     of which: services -  0.0 - x
Memo: international marine bunkers - - - -100%
Memo: international aviation bunkers - - - -8%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Non-specified other - oil                  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Manufacturing industries - gas             
Other transport - oil                      
Residential - oil                          
Other energy industry - coal               
Unallocated autoproducers - gas            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.300  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Myanmar

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.301

Myanmar
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3.9  6.7  9.3  10.5  7.9  18.7  30.4 677%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1%

TPES (PJ) 447    494    538    618    582    772    956 114%
GDP (billion 2010 USD) 8  10.6  16.0  29.3  49.5  70.3  79.5 892%
GDP PPP (billion 2010 USD) 29.6  39.3  59.0  108.1  182.9  259.6  293.4 892%
Population (millions) 40.6  43.2  46.1  48.5  50.2  52.4  53.4 31%

CO₂ / TPES (tCO  per TJ) 8.8 13.6 17.3 17.0 13.6 24.2 31.8 264%
CO  / GDP (kgCO  per 2010 USD) 0.49 0.6 0.6 0.4 0.2 0.3 0.4 -22%
CO  / GDP PPP (kgCO  per 2010 USD) 0.13 0.2 0.2 0.1 0.0 0.1 0.1 -21%
CO  / population (tCO  per capita) 0.1 0.2 0.2 0.2 0.2 0.4 0.6 494%

Share of electricity output from fossil fuels 52% 60% 63% 50% 32% 41% 44%
CO  / kWh of electricity (gCO /kWh) 513 511 460 399 265 304 360 -30%

CO₂ emissions index 100 172 237 268 202 477 777 677%
Population index 100 106 113 119 123 129 131 31%
GDP PPP per population index 100 125 176 306 501 681 755 655%
Energy intensity index - TPES / GDP PPP 100 83 60 38 21 20 22 -78%
Carbon intensity index - CO  / TPES 100 155 197 194 155 276 364 264%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  2.5  8.4 - 677%
Electricity and heat generation  1.7  6.4 - 535%
Other energy industry own use -  1.0 - 263%
Manufacturing industries and construction  0.9  0.6 - 750%
Transport -  0.4 - 342%
      of which: road                     -  0.4 - 238%
Other -  0.0 - +
     of which: residential               - - - 332%
     of which: services -  0.0 - x
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - +

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Non-specified other - oil                  
Manufacturing industries - oil             
Main activity prod. elec. and heat  - gas  
Road - oil                                 
Main activity prod. elec. and heat - coal  
Other transport - oil                      
Other energy industry own use - gas        
Manufacturing industries - coal            
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.302  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Namibia ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 1991, data for Namibia were included in Other Africa. 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.303

Namibia ¹
Key indicators

%change
1990 1991 2000 2005 2010 2016 2017 91-17

CO  fuel combustion (MtCO₂) ..  1.1  1.9  2.5  3.1  4.0  4.0 256%
Share of World CO₂ from fuel combustion .. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) ..    29    44    57    66    83    85 190%
GDP (billion 2010 USD) ..  5.4  7.2  9.2  11.3  14.9  14.8 172%
GDP PPP (billion 2010 USD) ..  8.7  11.5  14.6  18.0  23.9  23.6 172%
Population (millions) ..  1.5  1.9  2.0  2.2  2.5  2.5 73%

CO₂ / TPES (tCO  per TJ) .. 38.8 43.0 43.6 46.4 47.8 47.7 23%
CO  / GDP (kgCO  per 2010 USD) .. 0.2 0.3 0.3 0.3 0.3 0.3 31%
CO  / GDP PPP (kgCO  per 2010 USD) .. 0.1 0.2 0.2 0.2 0.2 0.2 31%
CO  / population (tCO  per capita) .. 0.8 1.0 1.2 1.4 1.6 1.6 106%

Share of electricity output from fossil fuels .. 5% 1% 0% 4% 4% 4%
CO  / kWh of electricity (gCO /kWh) .. 47 5 26 24 58 54 15%

CO₂ emissions index .. 100 168 220 272 352 356 256%
Population index .. 100 130 139 148 169 173 73%
GDP PPP per population index .. 100 102 122 140 163 158 58%
Energy intensity index - TPES / GDP PPP .. 100 114 116 110 104 106 6%
Carbon intensity index - CO  / TPES .. 100 111 112 120 123 123 23%

1. Prior to 1991, data for Namibia were included in Other Africa. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 91-17

CO₂ fuel combustion  0.1 - - 256%
Electricity and heat generation  0.1 - - 37%
Other energy industry own use - - - -
Manufacturing industries and construction - - - +
Transport - - - 336%
      of which: road                     - - - 332%
Other - - - 168%
     of which: residential               - - - -33%
     of which: services - - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 41%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Non-specified other - oil                  
Manufacturing industries - oil             
Other transport - oil                      
Main activity prod. elec. and heat - coal  
Residential - oil                          
Main activity prod. elec. and heat  - oil  
-
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.304  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Nepal

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.305

Nepal
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 0.9  1.8  3.1  3.1  4.1  5.7  10.1 +
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 242    281    340    382    428    491    565 133%
GDP (billion 2010 USD) 6.7  8.6  10.9  12.9  16.0  19.8  21.5 221%
GDP PPP (billion 2010 USD) 22  28.3  35.8  42.3  52.6  65.0  70.5 220%
Population (millions) 18.8  21.4  23.7  25.6  27.0  28.7  29.3 56%

CO₂ / TPES (tCO  per TJ) 3.7 6.3 9.1 8.0 9.6 11.6 17.9 385%
CO  / GDP (kgCO  per 2010 USD) 0.13 0.2 0.3 0.2 0.3 0.3 0.5 251%
CO  / GDP PPP (kgCO  per 2010 USD) 0.04 0.1 0.1 0.1 0.1 0.1 0.1 249%
CO  / population (tCO  per capita) 0.1 0.1 0.1 0.1 0.2 0.2 0.3 619%

Share of electricity output from fossil fuels 0% 3% 2% 1% 0% 0% 0%
CO  / kWh of electricity (gCO /kWh) 0 26 12 5 1 - 0 0%

CO₂ emissions index 100 197 346 343 460 636 1130 1030%
Population index 100 114 127 137 144 153 156 56%
GDP PPP per population index 100 113 129 141 166 193 205 105%
Energy intensity index - TPES / GDP PPP 100 90 86 82 74 69 73 -27%
Carbon intensity index - CO  / TPES 100 170 247 218 261 314 485 385%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  3.1 - - +
Electricity and heat generation - - - x
Other energy industry own use - - - -
Manufacturing industries and construction  3.1 - - +
Transport - - - +
      of which: road                     - - - +
Other  0.0 - - 509%
     of which: residential                0.0 - - 240%
     of which: services - - - +
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 906%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - coal            
Non-specified other - oil                  
Residential - oil                          
Manufacturing industries - oil             
Residential - coal                         
Main activity prod. elec. and heat  - oil  
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.306  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Netherlands

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.307

Netherlands
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 147.8  163.6  161.6  167.5  170.8  157.9  155.6 5%
Share of World CO₂ from fuel combustion 0.7% 0.8% 0.7% 0.6% 0.6% 0.5% 0.5%

TPES (PJ) 2785   3 063   3 131   3 344   3 464   3 020   3 107 12%
GDP (billion 2010 USD) 533.8  597.9  739.5  790.5  846.6  878.7  923.7 73%
GDP PPP (billion 2010 USD) 471.9  528.5  653.7  698.8  748.4  776.8  816.6 73%
Population (millions) 15  15.5  15.9  16.3  16.6  16.9  17.1 15%

CO₂ / TPES (tCO  per TJ) 53.1 53.4 51.6 50.1 49.3 52.3 50.1 -6%
CO  / GDP (kgCO  per 2010 USD) 0.28 0.3 0.2 0.2 0.2 0.2 0.2 -39%
CO  / GDP PPP (kgCO  per 2010 USD) 0.31 0.3 0.2 0.2 0.2 0.2 0.2 -39%
CO  / population (tCO  per capita) 9.9 10.6 10.1 10.3 10.3 9.3 9.1 -8%

Share of electricity output from fossil fuels 94% 93% 92% 88% 87% 84% 82%
CO  / kWh of electricity (gCO /kWh) 545 562 500 479 421 493 437 -20%

CO₂ emissions index 100 111 109 113 116 107 105 5%
Population index 100 103 107 109 111 113 115 15%
GDP PPP per population index 100 108 130 136 143 145 151 51%
Energy intensity index - TPES / GDP PPP 100 98 81 81 78 66 64 -36%
Carbon intensity index - CO  / TPES 100 101 97 94 93 99 94 -6%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  36.0  67.1  3.3 5%
Electricity and heat generation  30.4  23.0  3.2 36%
Other energy industry own use  0.8  3.2 - -4%
Manufacturing industries and construction  4.8  12.4 - -11%
Transport -  0.1 - 14%
      of which: road                     -  0.1 - 14%
Other  0.0  28.4  0.1 -20%
     of which: residential                0.0  16.2 - -20%
     of which: services  0.0  7.2  0.1 -4%
Memo: international marine bunkers -  0.0 - 5%
Memo: international aviation bunkers - - - 161%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - gas             
Non-specified other - gas                  
Manufacturing industries - oil             
Other energy industry own use - oil        
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.308  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

New Zealand

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.309

New Zealand
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 21.8  23.9  29.0  33.7  30.3  31.3  32.2 48%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 539    625    717    710    770    866    867 61%
GDP (billion 2010 USD) 82.6  96.5  111.7  135.9  146.6  169.8  180.6 119%
GDP PPP (billion 2010 USD) 76.7  89.5  103.7  126.1  136.0  157.5  167.5 119%
Population (millions) 3.4  3.7  3.9  4.1  4.4  4.6  4.8 43%

CO₂ / TPES (tCO  per TJ) 40.4 38.3 40.4 47.4 39.4 36.1 37.2 -8%
CO  / GDP (kgCO  per 2010 USD) 0.26 0.2 0.3 0.2 0.2 0.2 0.2 -32%
CO  / GDP PPP (kgCO  per 2010 USD) 0.28 0.3 0.3 0.3 0.2 0.2 0.2 -32%
CO  / population (tCO  per capita) 6.5 6.5 7.5 8.1 7.0 6.7 6.7 3%

Share of electricity output from fossil fuels 20% 16% 28% 36% 27% 20% 19%
CO  / kWh of electricity (gCO /kWh) 110 90 168 242 154 125 116 6%

CO₂ emissions index 100 110 133 155 140 144 148 48%
Population index 100 109 115 123 129 137 143 43%
GDP PPP per population index 100 107 118 134 137 150 153 53%
Energy intensity index - TPES / GDP PPP 100 99 98 80 81 78 74 -26%
Carbon intensity index - CO  / TPES 100 95 100 118 98 89 92 -8%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  5.0  7.4 - 48%
Electricity and heat generation  2.1  3.0 - 45%
Other energy industry own use  0.4  0.5 - 88%
Manufacturing industries and construction  2.1  3.1 - 9%
Transport -  0.0 - 81%
      of which: road                     -  0.0 - 92%
Other  0.4  0.8 - 18%
     of which: residential                0.0  0.3 - 6%
     of which: services  0.1  0.4 - 16%
Memo: international marine bunkers - - - -12%
Memo: international aviation bunkers - - - 177%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Non-specified other - oil                  
Unallocated autoproducers - coal           
Other transport - oil                      
Manufacturing industries - oil             
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.310  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Nicaragua

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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driving factors¹ 

CO  intensity of fossil mix Generation efficiency
Fossil share of electricity Total electricity output
CO  emissions 

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.311

Nicaragua
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1.8  2.5  3.5  4.0  4.3  5.1  5.1 178%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 84    95    105    121    124    162    166 96%
GDP (billion 2010 USD) 4.7  5.1  6.6  7.7  8.8  11.4  12.5 167%
GDP PPP (billion 2010 USD) 12.2  13.3  17.0  19.8  22.6  29.5  32.4 167%
Population (millions) 4.2  4.6  5.0  5.4  5.7  6.1  6.2 50%

CO₂ / TPES (tCO  per TJ) 21.8 26.6 33.6 33.4 34.5 31.3 30.8 41%
CO  / GDP (kgCO  per 2010 USD) 0.39 0.5 0.5 0.5 0.5 0.4 0.4 4%
CO  / GDP PPP (kgCO  per 2010 USD) 0.15 0.2 0.2 0.2 0.2 0.2 0.2 5%
CO  / population (tCO  per capita) 0.4 0.5 0.7 0.8 0.7 0.8 0.8 85%

Share of electricity output from fossil fuels 39% 55% 79% 65% 63% 50% 44%
CO  / kWh of electricity (gCO /kWh) 348 478 597 486 465 358 310 -11%

CO₂ emissions index 100 137 193 219 233 275 278 178%
Population index 100 111 121 130 138 147 150 50%
GDP PPP per population index 100 98 115 126 135 166 178 78%
Energy intensity index - TPES / GDP PPP 100 102 89 88 79 79 74 -26%
Carbon intensity index - CO  / TPES 100 122 155 153 159 144 141 41%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion - - - 178%
Electricity and heat generation - - - 177%
Other energy industry own use - - - -57%
Manufacturing industries and construction - - - 103%
Transport - - - 214%
      of which: road                     - - - 195%
Other - - - 229%
     of which: residential               - - - 225%
     of which: services - - - 461%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -7%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Non-specified other - oil                  
Other transport - oil                      
Residential - oil                          
Unallocated autoproducers - oil            
Other energy industry own use - oil        
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

1.4            
0.7            
0.5            
0.3            

 0.7

0.2            

 0.5

 0.7

5.1            

2.1            

-            -      

25.9            
26.7            
26.9            
27.1            

27.1            1.8 27.1            

-            

0.2            
0.0            
0.0            

 5.1

 2.3

-

 2.1

 1.4

 0.7

 0.0
 0.7

 0.5
 0.2  0.2

 5.1
 1.4
 0.0

 2.3
 2.1

0.8            

Share in total GHG³ 
(%)

1.4            

3.5            
2.8            

7.2            

        Cumulative    
        total (%)    

11.0            
18.3            
21.7            
24.5            

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO₂ emissions
(MtCO2)

 0.1

0.1            
-          

0.7            

0.0            

0.3            
0.2            

0.5            

0.0            
0.0            

0.1            

-
 0.1

11.0            

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.312  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Niger ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 2000, data for Niger were included in Other Africa. 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.313

Niger ¹
Key indicators

%change
1990 1995 2000 2005 2010 2016 2017 00-17

CO  fuel combustion (MtCO₂) .. ..  0.7  0.7  1.4  2.0  2.0 215%
Share of World CO₂ from fuel combustion .. .. 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) .. ..    62    73    93    124    132 114%
GDP (billion 2010 USD) .. ..  3.7  4.4  5.7  8.1  8.5 132%
GDP PPP (billion 2010 USD) .. ..  8.4  10.2  13.1  18.6  19.5 133%
Population (millions) .. ..  11.4  13.6  16.4  20.7  21.5 89%

CO₂ / TPES (tCO  per TJ) .. .. 10.6 10.1 14.6 15.8 15.5 47%
CO  / GDP (kgCO  per 2010 USD) .. .. 0.2 0.2 0.2 0.2 0.2 35%
CO  / GDP PPP (kgCO  per 2010 USD) .. .. 0.1 0.1 0.1 0.1 0.1 35%
CO  / population (tCO  per capita) .. .. 0.1 0.1 0.1 0.1 0.1 67%

Share of electricity output from fossil fuels .. .. 100% 99% 99% 99% 99%
CO  / kWh of electricity (gCO /kWh) .. .. 1099 1081 1115 950 950 -13%

CO₂ emissions index .. .. 100 113 209 300 315 215%
Population index .. .. 100 120 145 182 189 89%
GDP PPP per population index .. .. 100 101 108 122 123 23%
Energy intensity index - TPES / GDP PPP .. .. 100 97 97 91 92 -8%
Carbon intensity index - CO  / TPES .. .. 100 96 138 149 147 47%

1. Prior to 2000, data for Niger were included in Other Africa. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 00-17

CO₂ fuel combustion  0.3 - - 215%
Electricity and heat generation  0.3 - - 132%
Other energy industry own use - - - -
Manufacturing industries and construction - - - 416%
Transport - - - 254%
      of which: road                     - - - 255%
Other  0.0 - - 122%
     of which: residential                0.0 - - 39%
     of which: services  0.0 - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 222%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Unallocated autoproducers - oil            
Residential - oil                          
Non-specified other - oil                  
Other transport - oil                      
Non-specified other sectors - coal         

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.314  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Nigeria

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.315

Nigeria
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 28.1  32.8  43.8  56.6  55.4  82.6  86.0 206%
Share of World CO₂ from fuel combustion 0.1% 0.2% 0.2% 0.2% 0.2% 0.3% 0.3%

TPES (PJ) 2781   3 055   3 645   4 406   5 333   6 072   6 579 137%
GDP (billion 2010 USD) 144.3  145.6  169.2  258.0  363.4  464.3  460.5 219%
GDP PPP (billion 2010 USD) 313.5  316.4  367.8  560.8  789.7 1 009.1 1 000.8 219%
Population (millions) 95.3  108.0  122.4  138.9  158.6  181.2  190.9 100%

CO₂ / TPES (tCO  per TJ) 10.1 10.7 12.0 12.8 10.4 13.6 13.1 30%
CO  / GDP (kgCO  per 2010 USD) 0.2 0.2 0.3 0.2 0.2 0.2 0.2 -4%
CO  / GDP PPP (kgCO  per 2010 USD) 0.09 0.1 0.1 0.1 0.1 0.1 0.1 -4%
CO  / population (tCO  per capita) 0.3 0.3 0.4 0.4 0.3 0.5 0.5 53%

Share of electricity output from fossil fuels 67% 65% 62% 67% 76% 82% 83%
CO  / kWh of electricity (gCO /kWh) 423 339 456 338 382 415 418 -1%

CO₂ emissions index 100 117 156 202 197 294 306 206%
Population index 100 113 128 146 166 190 200 100%
GDP PPP per population index 100 89 91 123 151 169 159 59%
Energy intensity index - TPES / GDP PPP 100 109 112 89 76 68 74 -26%
Carbon intensity index - CO  / TPES 100 106 119 127 103 135 130 30%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.1  29.2 - 206%
Electricity and heat generation -  13.5 - 136%
Other energy industry own use -  10.5 - 362%
Manufacturing industries and construction  0.1  5.3 - 78%
Transport - - - 336%
      of which: road                     - - - 337%
Other - - - -37%
     of which: residential               - - - -57%
     of which: services - - - -65%
Memo: international marine bunkers - - - 69%
Memo: international aviation bunkers - - - 36%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Other energy industry own use - gas        
Manufacturing industries - gas             
Unallocated autoproducers - gas            
Residential - oil                          
Manufacturing industries - oil             
Other energy industry own use - oil        
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.316  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Republic of North Macedonia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

0

1

2

3

4

5

6

7

8

1990 2000 2010 2017

TW
h 

Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.317

Republic of North Macedonia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 8.6  8.3  8.5  8.9  8.3  7.1  7.4 -13%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 104    105    112    122    120    111    114 10%
GDP (billion 2010 USD) 7.7  6.1  7.0  7.7  9.4  10.6  10.9 42%
GDP PPP (billion 2010 USD) 19.1  15.0  17.4  19.2  23.3  26.3  27.2 42%
Population (millions) 2  2.0  2.0  2.1  2.1  2.1  2.1 4%

CO₂ / TPES (tCO  per TJ) 82.8 79.4 76.3 73.0 69.2 64.4 65.3 -21%
CO  / GDP (kgCO  per 2010 USD) 1.12 1.4 1.2 1.2 0.9 0.7 0.7 -39%
CO  / GDP PPP (kgCO  per 2010 USD) 0.45 0.6 0.5 0.5 0.4 0.3 0.3 -39%
CO  / population (tCO  per capita) 4.3 4.2 4.2 4.3 4.0 3.4 3.6 -17%

Share of electricity output from fossil fuels 92% 87% 83% 79% 67% 64% 77%
CO  / kWh of electricity (gCO /kWh) 934 895 813 805 696 683 713 -24%

CO₂ emissions index 100 97 99 104 97 83 87 -13%
Population index 100 99 102 103 104 104 104 4%
GDP PPP per population index 100 79 89 97 118 132 136 36%
Energy intensity index - TPES / GDP PPP 100 128 118 117 95 77 77 -23%
Carbon intensity index - CO  / TPES 100 96 92 88 84 78 79 -21%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  4.0  0.5 - -13%
Electricity and heat generation  3.6  0.4 - -26%
Other energy industry own use - - - x
Manufacturing industries and construction  0.4  0.1 - -47%
Transport -  0.0 - 178%
      of which: road                     -  0.0 - 186%
Other  0.0  0.0 - -47%
     of which: residential                0.0  0.0 - -90%
     of which: services  0.0  0.0 - +
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 303%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Manufacturing industries - oil             
Non-specified other - oil                  
Manufacturing industries - gas             
Main activity prod. elec. and heat  - oil  
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.318  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Norway

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.319

Norway
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 27.5  31.4  31.9  34.5  37.3  35.9  34.8 27%
Share of World CO₂ from fuel combustion 0.1% 0.2% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 882    984   1 095   1 123   1 231   1 190   1 255 42%
GDP (billion 2010 USD) 255.6  307.1  367.0  409.1  429.1  467.7  482.6 89%
GDP PPP (billion 2010 USD) 168.8  202.8  242.3  270.2  283.4  308.9  318.7 89%
Population (millions) 4.2  4.4  4.5  4.6  4.9  5.2  5.3 24%

CO₂ / TPES (tCO  per TJ) 31.1 31.9 29.1 30.7 30.3 30.2 27.7 -11%
CO  / GDP (kgCO  per 2010 USD) 0.11 0.1 0.1 0.1 0.1 0.1 0.1 -33%
CO  / GDP PPP (kgCO  per 2010 USD) 0.16 0.2 0.1 0.1 0.1 0.1 0.1 -33%
CO  / population (tCO  per capita) 6.5 7.2 7.1 7.5 7.6 6.9 6.6 2%

Share of electricity output from fossil fuels 0% 0% 0% 0% 4% 2% 2%
CO  / kWh of electricity (gCO /kWh) 1 2 1 2 15 9 8 483%

CO₂ emissions index 100 114 116 126 136 131 127 27%
Population index 100 103 106 109 115 122 124 24%
GDP PPP per population index 100 117 136 147 146 149 152 52%
Energy intensity index - TPES / GDP PPP 100 93 87 80 83 74 75 -25%
Carbon intensity index - CO  / TPES 100 102 93 99 97 97 89 -11%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  3.1  12.7  1.1 27%
Electricity and heat generation  0.4  0.8  0.6 380%
Other energy industry own use -  10.9 - 76%
Manufacturing industries and construction  2.7  0.7  0.5 1%
Transport -  0.2 - 21%
      of which: road                     -  0.1 - 13%
Other -  0.2  0.0 -44%
     of which: residential               -  0.0 - -85%
     of which: services -  0.1  0.0 -12%
Memo: international marine bunkers -  0.1 - -61%
Memo: international aviation bunkers - - - 28%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Other energy industry own use - gas        
Road - oil                                 
Other transport - oil                      
Manufacturing industries - coal            
Manufacturing industries - oil             
Non-specified other - oil                  
Other energy industry own use - oil        
Unallocated autoproducers - gas            
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.320  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Oman

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.321

Oman
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 10.2  14.7  20.4  25.2  42.4  63.6  65.5 545%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.2% 0.2%

TPES (PJ) 177    255    317    415    782   1 052   1 107 526%
GDP (billion 2010 USD) 27  35.9  42.4  44.3  58.6  71.2  74.9 177%
GDP PPP (billion 2010 USD) 62.2  82.8  97.7  102.0  135.1  164.1  172.4 177%
Population (millions) 1.8  2.2  2.3  2.5  3.0  4.2  4.6 156%

CO₂ / TPES (tCO  per TJ) 57.5 57.5 64.4 60.7 54.2 60.5 59.2 3%
CO  / GDP (kgCO  per 2010 USD) 0.38 0.4 0.5 0.6 0.7 0.9 0.9 133%
CO  / GDP PPP (kgCO  per 2010 USD) 0.16 0.2 0.2 0.2 0.3 0.4 0.4 133%
CO  / population (tCO  per capita) 5.6 6.7 9.0 10.0 13.9 15.2 14.1 152%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 767 836 801 696 639 509 456 -41%

CO₂ emissions index 100 145 201 248 417 626 645 545%
Population index 100 122 125 139 168 232 256 156%
GDP PPP per population index 100 109 125 118 129 114 108 8%
Energy intensity index - TPES / GDP PPP 100 109 114 143 204 226 226 126%
Carbon intensity index - CO  / TPES 100 100 112 106 94 105 103 3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  46.4 - 545%
Electricity and heat generation -  15.9 - 377%
Other energy industry own use -  8.1 - 270%
Manufacturing industries and construction -  13.5 - 664%
Transport - - - 625%
      of which: road                     - - - 625%
Other -  8.9 - +
     of which: residential               - - - 461%
     of which: services -  8.5 - x
Memo: international marine bunkers - - - +
Memo: international aviation bunkers - - - 0%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Road - oil                                 
Non-specified other - gas                  
Other energy industry own use - gas        
Manufacturing industries - oil             
Non-specified other - oil                  
Main activity prod. elec. and heat  - oil  
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.322  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Pakistan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Figure 4. CO  from electricity generation: 

driving factors¹ 

CO  intensity of fossil mix Generation efficiency
Fossil share of electricity Total electricity output
CO  emissions 

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.323

Pakistan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 56  79.2  94.4  115.0  129.2  150.7  183.4 228%
Share of World CO₂ from fuel combustion 0.3% 0.4% 0.4% 0.4% 0.4% 0.5% 0.6%

TPES (PJ) 1803   2 241   2 661   3 175   3 542   3 979   4 374 143%
GDP (billion 2010 USD) 79.9  100.1  117.6  150.0  177.4  215.9  240.9 202%
GDP PPP (billion 2010 USD) 322.3  404.1  474.3  605.2  715.8  871.3  971.9 202%
Population (millions) 107.7  122.8  138.5  153.9  170.6  189.4  197.0 83%

CO₂ / TPES (tCO  per TJ) 31 35.4 35.5 36.2 36.5 37.9 41.9 35%
CO  / GDP (kgCO  per 2010 USD) 0.7 0.8 0.8 0.8 0.7 0.7 0.8 9%
CO  / GDP PPP (kgCO  per 2010 USD) 0.17 0.2 0.2 0.2 0.2 0.2 0.2 9%
CO  / population (tCO  per capita) 0.5 0.6 0.7 0.7 0.8 0.8 0.9 79%

Share of electricity output from fossil fuels 54% 58% 72% 64% 63% 63% 68%
CO  / kWh of electricity (gCO /kWh) 411 439 483 383 428 397 416 1%

CO₂ emissions index 100 142 169 205 231 269 328 228%
Population index 100 114 129 143 158 176 183 83%
GDP PPP per population index 100 110 114 131 140 154 165 65%
Energy intensity index - TPES / GDP PPP 100 99 100 94 88 82 80 -20%
Carbon intensity index - CO  / TPES 100 114 114 117 117 122 135 35%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  40.0  61.9 - 228%
Electricity and heat generation  10.2  24.2 - 252%
Other energy industry own use -  0.5 - 151%
Manufacturing industries and construction  29.8  17.0 - 216%
Transport -  3.7 - 291%
      of which: road                     -  3.7 - 308%
Other -  16.5 - 122%
     of which: residential               -  14.9 - 124%
     of which: services -  1.7 - 210%
Memo: international marine bunkers - - - 14%
Memo: international aviation bunkers - - - 74%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat  - oil  
Manufacturing industries - gas             
Residential - gas                          
Main activity prod. elec. and heat - coal  
Manufacturing industries - oil             
Road - gas                                 

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.324  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Panama

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 

Coal Oil Gas Other

0

2

4

6

8

10

12

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017

Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.325

Panama
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.6  4.1  4.9  6.8  8.9  10.1  9.6 275%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 62    83    100    116    149    179    194 214%
GDP (billion 2010 USD) 10  13.1  16.6  20.6  29.4  42.7  47.2 371%
GDP PPP (billion 2010 USD) 19  24.8  31.5  39.0  55.8  81.0  89.5 371%
Population (millions) 2.5  2.7  3.0  3.3  3.6  4.0  4.1 66%

CO₂ / TPES (tCO  per TJ) 41.4 49.3 48.9 58.3 59.6 56.5 49.5 20%
CO  / GDP (kgCO  per 2010 USD) 0.26 0.3 0.3 0.3 0.3 0.2 0.2 -20%
CO  / GDP PPP (kgCO  per 2010 USD) 0.14 0.2 0.2 0.2 0.2 0.1 0.1 -21%
CO  / population (tCO  per capita) 1 1.5 1.6 2.0 2.4 2.5 2.3 126%

Share of electricity output from fossil fuels 15% 31% 30% 36% 43% 35% 28%
CO  / kWh of electricity (gCO /kWh) 172 320 234 278 370 254 187 8%

CO₂ emissions index 100 160 190 264 346 394 375 275%
Population index 100 111 123 135 147 161 166 66%
GDP PPP per population index 100 118 135 152 199 265 284 184%
Energy intensity index - TPES / GDP PPP 100 103 97 92 82 68 67 -33%
Carbon intensity index - CO  / TPES 100 119 118 141 144 136 120 20%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.2 - - 275%
Electricity and heat generation  0.2 - - 350%
Other energy industry own use - - - -100%
Manufacturing industries and construction - - - 283%
Transport - - - 274%
      of which: road                     - - - 271%
Other - - - 261%
     of which: residential               - - - 277%
     of which: services - - - 160%
Memo: international marine bunkers - - - 192%
Memo: international aviation bunkers - - - 953%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Residential - oil                          
Non-specified other - oil                  
Main activity prod. elec. and heat - coal  
Other transport - oil                      
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.326  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Paraguay

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.327

Paraguay
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1.9  3.5  3.3  3.5  4.8  5.8  7.7 297%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 129    164    161    166    203    229    295 130%
GDP (billion 2010 USD) 15  18.6  19.0  20.9  27.2  33.1  36.3 142%
GDP PPP (billion 2010 USD) 32.8  40.8  41.6  45.8  59.6  72.5  79.5 142%
Population (millions) 4.2  4.8  5.3  5.8  6.2  6.6  6.8 62%

CO₂ / TPES (tCO  per TJ) 15 21.2 20.4 20.9 23.6 25.5 25.9 73%
CO  / GDP (kgCO  per 2010 USD) 0.13 0.2 0.2 0.2 0.2 0.2 0.2 64%
CO  / GDP PPP (kgCO  per 2010 USD) 0.06 0.1 0.1 0.1 0.1 0.1 0.1 63%
CO  / population (tCO  per capita) 0.5 0.7 0.6 0.6 0.8 0.9 1.1 145%

Share of electricity output from fossil fuels 0% 0% 0% 0% 0% 0% 0%
CO  / kWh of electricity (gCO /kWh) 0 3 - - - 0 0 -89%

CO₂ emissions index 100 181 170 180 248 303 397 297%
Population index 100 113 126 138 147 158 162 62%
GDP PPP per population index 100 110 101 101 123 140 150 50%
Energy intensity index - TPES / GDP PPP 100 103 99 92 87 81 95 -5%
Carbon intensity index - CO  / TPES 100 142 136 140 157 170 173 73%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.0 - - 297%
Electricity and heat generation - - - -77%
Other energy industry own use - - - -100%
Manufacturing industries and construction  0.0 - - 22%
Transport - - - 348%
      of which: road                     - - - 358%
Other - - - 68%
     of which: residential               - - - 68%
     of which: services - - - -
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 476%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Residential - oil                          
Manufacturing industries - oil             
Other transport - oil                      
Manufacturing industries - coal            
Unallocated autoproducers - oil            
-
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.328  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Peru

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.329

Peru
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 19.2  23.3  26.4  28.6  41.5  49.7  49.7 159%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.2% 0.2%

TPES (PJ) 408    459    512    571    818    997   1 030 153%
GDP (billion 2010 USD) 58.5  75.5  85.8  105.8  147.5  186.3  198.5 239%
GDP PPP (billion 2010 USD) 113.6  146.6  166.6  205.5  286.5  361.8  385.6 239%
Population (millions) 21.8  24.0  25.9  27.6  29.4  31.4  32.2 47%

CO₂ / TPES (tCO  per TJ) 47 50.7 51.6 50.1 50.8 49.9 48.3 3%
CO  / GDP (kgCO  per 2010 USD) 0.33 0.3 0.3 0.3 0.3 0.3 0.3 -24%
CO  / GDP PPP (kgCO  per 2010 USD) 0.17 0.2 0.2 0.1 0.1 0.1 0.1 -24%
CO  / population (tCO  per capita) 0.9 1.0 1.0 1.0 1.4 1.6 1.5 76%

Share of electricity output from fossil fuels 23% 20% 18% 28% 42% 47% 41%
CO  / kWh of electricity (gCO /kWh) 186 188 156 211 292 244 222 19%

CO₂ emissions index 100 122 138 150 217 260 259 159%
Population index 100 110 119 126 135 144 147 47%
GDP PPP per population index 100 117 124 143 187 222 230 130%
Energy intensity index - TPES / GDP PPP 100 87 86 78 80 77 74 -26%
Carbon intensity index - CO  / TPES 100 108 110 107 108 106 103 3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  3.0  16.6 - 159%
Electricity and heat generation  0.9  9.3 - 358%
Other energy industry own use -  2.3 - 116%
Manufacturing industries and construction  2.1  3.1 - 90%
Transport -  1.6 - 228%
      of which: road                     -  1.6 - 227%
Other  0.0  0.3 - -6%
     of which: residential               -  0.2 - -2%
     of which: services  0.0  0.1 - 26%
Memo: international marine bunkers - - - 412%
Memo: international aviation bunkers - - - 247%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Manufacturing industries - oil             
Residential - oil                          
Other energy industry own use - gas        
Manufacturing industries - coal            
Road - gas                                 
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

8.7            
3.1            
2.5            
2.4            

 7.7

2.4            

 0.8

 3.7

49.7            

20.9            

1.2            50.1            

42.1            
44.7            
47.1            
48.9            

55.7            19.2 55.7            

1.1            

2.3            
2.1            
1.6            

 30.1

 21.8

 0.4

 20.9

 1.6

 3.4

 0.7
 2.5

 0.8
 2.4  2.6

 49.7
 11.7
 3.1

 23.4
 22.5

2.6            

Share in total GHG³ 
(%)

2.6            

3.5            
2.8            

9.8            

        Cumulative    
        total (%)    

23.4            
33.2            
36.7            
39.5            

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO₂ emissions
(MtCO2)

 2.3

-            
1.3            

6.9            

2.5            

0.1            
3.4            

-            

0.7            
0.6            

1.8            

 0.4
 2.3

23.4            

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.330  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Philippines

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.331

Philippines
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 38.1  57.3  68.1  71.5  77.1  103.9  126.5 232%
Share of World CO₂ from fuel combustion 0.2% 0.3% 0.3% 0.3% 0.3% 0.3% 0.4%

TPES (PJ) 1202   1 408   1 674   1 627   1 692   2 157   2 434 102%
GDP (billion 2010 USD) 94.5  105.2  125.3  156.9  199.6  266.1  303.4 221%
GDP PPP (billion 2010 USD) 243.4  270.9  322.8  404.0  514.0  685.1  781.2 221%
Population (millions) 62  69.8  78.0  86.3  93.7  101.7  104.9 69%

CO₂ / TPES (tCO  per TJ) 31.7 40.7 40.7 44.0 45.6 48.2 52.0 64%
CO  / GDP (kgCO  per 2010 USD) 0.4 0.5 0.5 0.5 0.4 0.4 0.4 3%
CO  / GDP PPP (kgCO  per 2010 USD) 0.16 0.2 0.2 0.2 0.2 0.2 0.2 4%
CO  / population (tCO  per capita) 0.6 0.8 0.9 0.8 0.8 1.0 1.2 96%

Share of electricity output from fossil fuels 55% 63% 57% 68% 74% 75% 75%
CO  / kWh of electricity (gCO /kWh) 345 469 501 499 489 614 669 94%

CO₂ emissions index 100 150 179 188 203 273 332 232%
Population index 100 113 126 139 151 164 169 69%
GDP PPP per population index 100 99 105 119 140 171 189 89%
Energy intensity index - TPES / GDP PPP 100 105 105 82 67 64 63 -37%
Carbon intensity index - CO  / TPES 100 128 129 139 144 152 164 64%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  65.7  7.6  0.0 232%
Electricity and heat generation  52.7  7.3  0.0 595%
Other energy industry own use -  0.2 - -36%
Manufacturing industries and construction  13.0  0.1 - 71%
Transport - - - 150%
      of which: road                     - - - 160%
Other - - - 213%
     of which: residential               - - - 41%
     of which: services - - - +
Memo: international marine bunkers - - - 49%
Memo: international aviation bunkers - - - 365%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat  - gas  
Non-specified other - oil                  
Manufacturing industries - oil             
Other transport - oil                      
Residential - oil                          
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

Coal Oil Other ² Total
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Poland ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Under the Convention Poland is allowed to use 1988 as its base year.   
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 5. Changes in selected indicators 
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Poland ¹
Key indicators

%change
1988 1990 1995 2005 2010 2015 2017 88-17

CO  fuel combustion (MtCO₂) 432.8  344.8  333.3  296.3  307.5  282.7  305.8 -29%
Share of World CO₂ from fuel combustion 2.2% 1.7% 1.6% 1.1% 1.0% 0.9% 0.9%

TPES (PJ) 5540   4 317   4 166   3 858   4 208   3 974   4 348 -22%
GDP (billion 2010 USD) 253.5  226.7  252.4  379.8  479.3  556.4  601.0 137%
GDP PPP (billion 2010 USD) 423.5  378.7  421.7  634.4  800.7  929.4 1 004.0 137%
Population (millions) 37.9  38.0  38.3  38.2  38.5  38.5  38.4 1%

CO₂ / TPES (tCO  per TJ) 78.1 79.9 80.0 76.8 73.1 71.1 70.3 -10%
CO  / GDP (kgCO  per 2010 USD) 1.71 1.5 1.3 0.8 0.6 0.5 0.5 -70%
CO  / GDP PPP (kgCO  per 2010 USD) 1.02 0.9 0.8 0.5 0.4 0.3 0.3 -70%
CO  / population (tCO  per capita) 11.4 9.1 8.7 7.8 8.0 7.4 8.0 -30%

Share of electricity output from fossil fuels 0% 99% 99% 97% 93% 86% 86%
CO  / kWh of electricity (gCO /kWh) 0 1008 923 837 799 730 709 0%

CO₂ emissions index 100 80 77 68 71 65 71 -29%
Population index 100 100 101 101 102 102 101 1%
GDP PPP per population index 100 89 98 149 186 216 234 134%
Energy intensity index - TPES / GDP PPP 100 87 76 46 40 33 33 -67%
Carbon intensity index - CO  / TPES 100 102 102 98 94 91 90 -10%

1. Under the Convention Poland is allowed to use 1988 as its base year. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 88-17

CO₂ fuel combustion  195.7  29.6  4.5 -29%
Electricity and heat generation  144.9  4.7  0.6 -37%
Other energy industry own use  2.2  3.4  0.0 -7%
Manufacturing industries and construction  16.1  8.7  3.9 -45%
Transport -  0.9 - 156%
      of which: road                     -  0.0 - 194%
Other  32.5  12.0  0.0 -47%
     of which: residential                26.0  8.5 - -44%
     of which: services  2.7  3.4  0.0 -75%
Memo: international marine bunkers - - - -49%
Memo: international aviation bunkers - - - 124%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Residential - coal                         
Manufacturing industries - coal            
Manufacturing industries - gas             
Residential - gas                          
Non-specified other - oil                  
Non-specified other sectors - coal         
Manufacturing industries -other            

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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CO  emissions and drivers - Kaya decomposition (1988=100) ²

1988 CO  emissions
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Portugal

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.335

Portugal
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 37.9  47.2  57.9  61.4  47.6  46.9  50.8 34%
Share of World CO₂ from fuel combustion 0.2% 0.2% 0.3% 0.2% 0.2% 0.1% 0.2%

TPES (PJ) 703    845   1 030   1 108    984    920    953 36%
GDP (billion 2010 USD) 166.6  181.3  221.4  231.1  238.3  228.1  238.9 43%
GDP PPP (billion 2010 USD) 201.9  219.6  268.2  280.0  288.7  276.3  289.5 43%
Population (millions) 10  10.0  10.3  10.5  10.6  10.4  10.3 3%

CO₂ / TPES (tCO  per TJ) 53.9 55.9 56.2 55.4 48.3 51.0 53.2 -1%
CO  / GDP (kgCO  per 2010 USD) 0.23 0.3 0.3 0.3 0.2 0.2 0.2 -7%
CO  / GDP PPP (kgCO  per 2010 USD) 0.19 0.2 0.2 0.2 0.2 0.2 0.2 -7%
CO  / population (tCO  per capita) 3.8 4.7 5.6 5.8 4.5 4.5 4.9 30%

Share of electricity output from fossil fuels 65% 72% 70% 82% 47% 53% 61%
CO  / kWh of electricity (gCO /kWh) 528 585 493 527 258 347 359 -32%

CO₂ emissions index 100 125 153 162 126 124 134 34%
Population index 100 100 103 105 106 104 103 3%
GDP PPP per population index 100 108 129 132 135 132 139 39%
Energy intensity index - TPES / GDP PPP 100 111 110 114 98 96 95 -5%
Carbon intensity index - CO  / TPES 100 104 104 103 90 95 99 -1%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  12.9  12.2  1.0 34%
Electricity and heat generation  12.8  7.9  0.4 45%
Other energy industry own use -  0.2 - 82%
Manufacturing industries and construction  0.0  2.9  0.6 -30%
Transport -  0.0 - 72%
      of which: road                     -  0.0 - 74%
Other -  1.2 - 7%
     of which: residential               -  0.6 - 6%
     of which: services -  0.6 - 87%
Memo: international marine bunkers - - - 29%
Memo: international aviation bunkers - - - 178%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Unallocated autoproducers - gas            
Other energy industry own use - oil        
Manufacturing industries - oil             
Non-specified other - oil                  
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Qatar

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.337

Qatar
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 12.4  16.8  21.3  33.2  55.5  77.6  80.1 544%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2%

TPES (PJ) 273    341    457    698   1 158   1 837   1 807 561%
GDP (billion 2010 USD) 18.9  21.2  36.0  53.4  125.1  167.1  173.4 818%
GDP PPP (billion 2010 USD) 33  37.0  62.9  93.0  218.2  291.5  302.4 818%
Population (millions) 0.5  0.5  0.6  0.9  1.8  2.5  2.6 454%

CO₂ / TPES (tCO  per TJ) 45.5 49.3 46.5 47.6 47.9 42.3 44.3 -3%
CO  / GDP (kgCO  per 2010 USD) 0.66 0.8 0.6 0.6 0.4 0.5 0.5 -30%
CO  / GDP PPP (kgCO  per 2010 USD) 0.38 0.5 0.3 0.4 0.3 0.3 0.3 -30%
CO  / population (tCO  per capita) 26.1 32.8 35.9 38.4 31.2 31.3 30.4 16%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 1082 1137 775 621 496 486 486 -55%

CO₂ emissions index 100 135 171 267 446 625 644 544%
Population index 100 108 124 182 374 521 554 454%
GDP PPP per population index 100 104 153 155 177 170 165 65%
Energy intensity index - TPES / GDP PPP 100 111 88 90 64 76 72 -28%
Carbon intensity index - CO  / TPES 100 108 102 105 105 93 97 -3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  64.5 - 544%
Electricity and heat generation -  22.2 - 325%
Other energy industry own use -  30.4 - +
Manufacturing industries and construction -  11.9 - 324%
Transport - - - 813%
      of which: road                     - - - 813%
Other - - - 335%
     of which: residential               - - - 335%
     of which: services - - - -
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - +

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Other energy industry own use - gas        
Unallocated autoproducers - gas            
Road - oil                                 
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Residential - oil                          
Other energy industry own use - oil        
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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Romania ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Under the Convention Romania is allowed to use 1989 as its base year.   
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.339

Romania ¹
Key indicators

%change
1989 1990 1995 2005 2010 2015 2017 89-17

CO  fuel combustion (MtCO₂) 189.9  168.2  117.6  92.6  74.7  69.6  70.8 -63%
Share of World CO₂ from fuel combustion 0.9% 0.8% 0.6% 0.3% 0.2% 0.2% 0.2%

TPES (PJ) 2897   2 595   1 951   1 616   1 467   1 333   1 396 -52%
GDP (billion 2010 USD) 131.3  124.0  111.3  145.4  166.2  192.5  216.3 65%
GDP PPP (billion 2010 USD) 271.4  256.2  230.1  300.5  343.5  397.7  447.1 65%
Population (millions) 23.2  23.2  22.7  21.3  20.2  19.8  19.6 -15%

CO₂ / TPES (tCO  per TJ) 65.5 64.8 60.3 57.3 50.9 52.2 50.7 -23%
CO  / GDP (kgCO  per 2010 USD) 1.45 1.4 1.1 0.6 0.5 0.4 0.3 -77%
CO  / GDP PPP (kgCO  per 2010 USD) 0.7 0.7 0.5 0.3 0.2 0.2 0.2 -77%
CO  / population (tCO  per capita) 8.2 7.3 5.2 4.3 3.7 3.5 3.6 -56%

Share of electricity output from fossil fuels 0% 82% 72% 57% 47% 43% 44%
CO  / kWh of electricity (gCO /kWh) 0 865 754 501 419 342 343 0%

CO₂ emissions index 100 89 62 49 39 37 37 -63%
Population index 100 100 98 92 87 86 85 -15%
GDP PPP per population index 100 94 87 120 145 171 195 95%
Energy intensity index - TPES / GDP PPP 100 95 79 50 40 31 29 -71%
Carbon intensity index - CO  / TPES 100 99 92 87 78 80 77 -23%

1. Under the Convention Romania is allowed to use 1989 as its base year. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 89-17

CO₂ fuel combustion  22.9  21.0  0.6 -63%
Electricity and heat generation  19.5  7.0  0.0 -64%
Other energy industry own use  0.0  1.0 - -50%
Manufacturing industries and construction  3.2  5.1  0.5 -85%
Transport -  0.0 - 66%
      of which: road                     - - - 87%
Other  0.2  7.8  0.0 -35%
     of which: residential                0.1  5.7 - -22%
     of which: services -  1.9  0.0 x
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - 19%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Residential - gas                          
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Manufacturing industries - oil             
Unallocated autoproducers - gas            
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.340  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Russian Federation

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other

-5%

-4%

-3%

-2%

-1%

0%

1%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1990 - 2000 2000 - 2010 2010 - 2017

60

80

100

120

140

160

180

200

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.341

Russian Federation
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2163.5 1 548.3 1 474.4 1 481.9 1 529.2 1 534.5 1 536.9 -29%
Share of World CO₂ from fuel combustion 10.5% 7.2% 6.3% 5.5% 5.0% 4.7% 4.7%

TPES (PJ) 36816   26 660   25 932   27 287   28 847   28 999   30 654 -17%
GDP (billion 2010 USD) 1413.9  878.3  951.6 1 281.3 1 524.9 1 658.2 1 680.0 19%
GDP PPP (billion 2010 USD) 2714.9 1 686.5 1 827.2 2 460.4 2 928.1 3 184.0 3 225.9 19%
Population (millions) 148.3  148.4  146.6  143.5  142.8  144.1  144.5 -3%

CO₂ / TPES (tCO  per TJ) 58.8 58.1 56.9 54.3 53.0 52.9 50.1 -15%
CO  / GDP (kgCO  per 2010 USD) 1.53 1.8 1.5 1.2 1.0 0.9 0.9 -40%
CO  / GDP PPP (kgCO  per 2010 USD) 0.8 0.9 0.8 0.6 0.5 0.5 0.5 -40%
CO  / population (tCO  per capita) 14.6 10.4 10.1 10.3 10.7 10.6 10.6 -27%

Share of electricity output from fossil fuels 74% 68% 66% 66% 67% 66% 64%
CO  / kWh of electricity (gCO /kWh) 412 368 400 444 419 396 351 -15%

CO₂ emissions index 100 72 68 68 71 71 71 -29%
Population index 100 100 99 97 96 97 97 -3%
GDP PPP per population index 100 62 68 94 112 121 122 22%
Energy intensity index - TPES / GDP PPP 100 117 105 82 73 67 70 -30%
Carbon intensity index - CO  / TPES 100 99 97 92 90 90 85 -15%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  387.9  795.7  30.8 -29%
Electricity and heat generation  253.3  474.0  22.0 -34%
Other energy industry own use  3.5  26.6  0.9 13%
Manufacturing industries and construction  120.9  89.3  6.9 4%
Transport -  71.1 - -18%
      of which: road                     -  0.6 - -3%
Other  10.2  134.8  1.1 -49%
     of which: residential                6.2  125.8 - -13%
     of which: services  3.8  5.8  0.7 -82%
Memo: international marine bunkers - - - 521%
Memo: international aviation bunkers - - - -39%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat - coal  
Unallocated autoproducers - gas            
Road - oil                                 
Residential - gas                          
Manufacturing industries - coal            
Manufacturing industries - gas             
Unallocated autoproducers - coal           
Other transport - gas                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.342  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Saudi Arabia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

0

50

100

150

200

250

300

350

400

1971 1980 1990 2000 2010 2017

TW
h 

Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other

-2%

0%

2%

4%

6%

8%

10%

12%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1971 - 2000 2000 - 2010 2010 - 2017

80

100

120

140

160

180

200

220

240

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.343

Saudi Arabia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 151.1  191.7  234.6  298.0  419.2  531.6  532.2 252%
Share of World CO₂ from fuel combustion 0.7% 0.9% 1.0% 1.1% 1.4% 1.6% 1.6%

TPES (PJ) 2429   3 538   4 097   5 131   7 767   9 283   8 848 264%
GDP (billion 2010 USD) 293.9  349.4  379.2  461.6  528.2  678.7  684.2 133%
GDP PPP (billion 2010 USD) 679.2  807.4  876.3 1 066.6 1 220.5 1 568.3 1 580.9 133%
Population (millions) 16.3  18.7  20.8  23.9  27.4  31.6  32.9 102%

CO₂ / TPES (tCO  per TJ) 62.2 54.2 57.3 58.1 54.0 57.3 60.2 -3%
CO  / GDP (kgCO  per 2010 USD) 0.51 0.5 0.6 0.6 0.8 0.8 0.8 51%
CO  / GDP PPP (kgCO  per 2010 USD) 0.22 0.2 0.3 0.3 0.3 0.3 0.3 52%
CO  / population (tCO  per capita) 9.3 10.2 11.3 12.5 15.3 16.8 16.2 75%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 837 820 812 745 743 726 709 -15%

CO₂ emissions index 100 127 155 197 277 352 352 252%
Population index 100 115 127 146 168 193 202 102%
GDP PPP per population index 100 104 101 107 107 119 115 15%
Energy intensity index - TPES / GDP PPP 100 123 131 135 178 166 157 57%
Carbon intensity index - CO  / TPES 100 87 92 93 87 92 97 -3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  171.1 - 252%
Electricity and heat generation -  122.9 - 326%
Other energy industry own use -  7.3 - 123%
Manufacturing industries and construction -  40.9 - 352%
Transport - - - 152%
      of which: road                     - - - 154%
Other - - - 93%
     of which: residential               - - - 93%
     of which: services - - - -
Memo: international marine bunkers - - - 78%
Memo: international aviation bunkers - - - 102%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Unallocated autoproducers - gas            
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Unallocated autoproducers - oil            
Other energy industry own use - oil        
Other energy industry own use - gas        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

CO  emissions and drivers - Kaya decomposition (1990=100) ¹
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II.344  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Senegal

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.345

Senegal
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.1  2.5  3.5  4.6  5.5  7.5  8.3 290%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 71    78    100    117    166    181    181 156%
GDP (billion 2010 USD) 8.1  8.9  10.9  13.7  16.2  20.2  23.0 185%
GDP PPP (billion 2010 USD) 17.1  19.0  23.2  29.1  34.5  42.9  48.8 185%
Population (millions) 7.6  8.7  9.9  11.3  12.9  15.0  15.9 110%

CO₂ / TPES (tCO  per TJ) 30.2 31.7 35.1 39.6 32.9 41.4 46.0 52%
CO  / GDP (kgCO  per 2010 USD) 0.27 0.3 0.3 0.3 0.3 0.4 0.4 37%
CO  / GDP PPP (kgCO  per 2010 USD) 0.13 0.1 0.2 0.2 0.2 0.2 0.2 36%
CO  / population (tCO  per capita) 0.3 0.3 0.4 0.4 0.4 0.5 0.5 86%

Share of electricity output from fossil fuels 95% 96% 90% 82% 86% 89% 88%
CO  / kWh of electricity (gCO /kWh) 899 889 915 749 680 655 641 -29%

CO₂ emissions index 100 116 165 217 256 352 390 290%
Population index 100 116 131 149 171 198 210 110%
GDP PPP per population index 100 96 104 114 118 126 136 36%
Energy intensity index - TPES / GDP PPP 100 100 105 97 117 103 90 -10%
Carbon intensity index - CO  / TPES 100 105 116 131 109 137 152 52%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.5  0.0 - 290%
Electricity and heat generation  0.5  0.0 - 260%
Other energy industry own use - - - 252%
Manufacturing industries and construction  1.0 - - 562%
Transport - - - 335%
      of which: road                     - - - 353%
Other - - - 50%
     of which: residential               - - - 213%
     of which: services - - - x
Memo: international marine bunkers - - - 227%
Memo: international aviation bunkers - - - 52%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - coal            
Manufacturing industries - oil             
Unallocated autoproducers - coal           
Residential - oil                          
Unallocated autoproducers - oil            
Other transport - oil                      
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.346  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Serbia ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Data for Serbia include Montenegro until 2004 and Kosovo until 1999. 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.347

Serbia ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 61.9  44.5  42.9  50.3  45.6  44.5  46.1 -25%
Share of World CO₂ from fuel combustion 0.3% 0.2% 0.2% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 818    569    567    671    654    618    654 -20%
GDP (billion 2010 USD) 24.6  24.0  25.6  34.6  39.5  40.2  42.1 71%
GDP PPP (billion 2010 USD) 54.8  53.7  57.1  77.2  88.0  89.7  93.9 71%
Population (millions) 10.1  10.3  8.1  7.4  7.3  7.1  7.0 -30%

CO₂ / TPES (tCO  per TJ) 75.7 78.3 75.7 75.0 69.8 72.0 70.6 -7%
CO  / GDP (kgCO  per 2010 USD) 2.52 1.9 1.7 1.5 1.2 1.1 1.1 -57%
CO  / GDP PPP (kgCO  per 2010 USD) 1.13 0.8 0.8 0.7 0.5 0.5 0.5 -57%
CO  / population (tCO  per capita) 6.2 4.3 5.3 6.8 6.3 6.3 6.6 7%

Share of electricity output from fossil fuels 81% 69% 69% 68% 68% 73% 75%
CO  / kWh of electricity (gCO /kWh) 954 1092 964 814 719 758 787 -18%

CO₂ emissions index 100 72 69 81 74 72 75 -25%
Population index 100 102 81 74 73 71 70 -30%
GDP PPP per population index 100 96 129 190 222 232 245 145%
Energy intensity index - TPES / GDP PPP 100 71 66 58 50 46 47 -53%
Carbon intensity index - CO  / TPES 100 103 100 99 92 95 93 -7%

1. Data for Serbia include Montenegro until 2004 and Kosovo until 1999. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  33.0  4.1  0.0 -25%
Electricity and heat generation  29.8  1.5  0.0 -21%
Other energy industry own use -  0.4 - x
Manufacturing industries and construction  2.1  1.3 - -55%
Transport -  0.0 - 40%
      of which: road                     -  0.0 - 38%
Other  1.1  0.9 - -61%
     of which: residential                0.9  0.4 - -27%
     of which: services  0.2  0.4 - x
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - -8%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Unallocated autoproducers - coal           
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Residential - coal                         
Non-specified other - oil                  

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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Singapore

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.349

Singapore
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 29  37.6  42.1  36.9  42.4  45.5  47.4 64%
Share of World CO₂ from fuel combustion 0.1% 0.2% 0.2% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 483    789    782    880    972   1 294   1 535 218%
GDP (billion 2010 USD) 67.6  102.2  134.5  170.7  236.4  292.2  310.0 359%
GDP PPP (billion 2010 USD) 102.5  155.1  204.1  259.0  358.7  443.3  470.3 359%
Population (millions) 3.1  3.5  4.0  4.3  5.1  5.5  5.6 84%

CO₂ / TPES (tCO  per TJ) 60 47.6 53.9 41.9 43.6 35.2 30.9 -49%
CO  / GDP (kgCO  per 2010 USD) 0.43 0.4 0.3 0.2 0.2 0.2 0.2 -64%
CO  / GDP PPP (kgCO  per 2010 USD) 0.28 0.2 0.2 0.1 0.1 0.1 0.1 -64%
CO  / population (tCO  per capita) 9.5 10.7 10.5 8.7 8.4 8.2 8.4 -11%

Share of electricity output from fossil fuels 100% 99% 99% 99% 99% 98% 98%
CO  / kWh of electricity (gCO /kWh) 918 943 769 490 444 396 395 -57%

CO₂ emissions index 100 130 145 127 146 157 164 64%
Population index 100 116 132 140 167 182 184 84%
GDP PPP per population index 100 131 151 180 210 238 249 149%
Energy intensity index - TPES / GDP PPP 100 108 81 72 58 62 69 -31%
Carbon intensity index - CO  / TPES 100 79 90 70 73 59 51 -49%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.9  20.8  1.2 64%
Electricity and heat generation  1.2  17.8  1.2 43%
Other energy industry own use -  0.0 - -34%
Manufacturing industries and construction  0.7  2.7 - +
Transport -  0.0 - 71%
      of which: road                     -  0.0 - 65%
Other -  0.3 - -55%
     of which: residential               -  0.1 - 9%
     of which: services -  0.2 - -63%
Memo: international marine bunkers - - - 361%
Memo: international aviation bunkers - - - 337%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Road - oil                                 
Other energy industry own use - oil        
Manufacturing industries - gas             
Unallocated autoproducers - gas            
Main activity prod. elec. and heat  - other
Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.350  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Slovak Republic

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.351

Slovak Republic
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 54.8  41.2  36.9  37.3  34.6  29.4  32.2 -41%
Share of World CO₂ from fuel combustion 0.3% 0.2% 0.2% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 893    744    743    788    747    686    728 -18%
GDP (billion 2010 USD) 51.1  46.6  55.5  71.0  89.5  101.6  108.1 112%
GDP PPP (billion 2010 USD) 76.8  70.1  83.4  106.7  134.6  152.8  162.6 112%
Population (millions) 5.3  5.4  5.4  5.4  5.4  5.4  5.4 3%

CO₂ / TPES (tCO  per TJ) 61.4 55.4 49.6 47.3 46.3 42.9 44.2 -28%
CO  / GDP (kgCO  per 2010 USD) 1.07 0.9 0.7 0.5 0.4 0.3 0.3 -72%
CO  / GDP PPP (kgCO  per 2010 USD) 0.71 0.6 0.4 0.3 0.3 0.2 0.2 -72%
CO  / population (tCO  per capita) 10.4 7.7 6.8 6.9 6.4 5.4 5.9 -43%

Share of electricity output from fossil fuels 45% 38% 32% 29% 25% 20% 21%
CO  / kWh of electricity (gCO /kWh) 397 371 250 226 201 169 160 -60%

CO₂ emissions index 100 75 67 68 63 54 59 -41%
Population index 100 101 102 102 102 102 103 3%
GDP PPP per population index 100 90 107 137 171 194 206 106%
Energy intensity index - TPES / GDP PPP 100 91 77 64 48 39 39 -61%
Carbon intensity index - CO  / TPES 100 90 81 77 75 70 72 -28%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  12.4  8.2  1.2 -41%
Electricity and heat generation  4.5  1.5  0.1 -49%
Other energy industry own use  3.4  0.2 - 15%
Manufacturing industries and construction  4.2  2.0  1.1 -51%
Transport -  0.4 - 91%
      of which: road                     - - - 80%
Other  0.4  4.1  0.0 -72%
     of which: residential                0.1  2.7 - -36%
     of which: services  0.3  1.3  0.0 -84%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat - coal  
Other energy industry - coal               
Residential - gas                          
Manufacturing industries - gas             
Other energy industry own use - oil        
Non-specified other - gas                  
Main activity prod. elec. and heat  - gas  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.352  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Slovenia ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Under the Convention Slovenia is allowed to use 1986 as its base year.   
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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Figure 5. Changes in selected indicators 

-4

-3

-2

-1

0

1

2

3

4

00-10 10-17

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 

-1.5

-1.0

-0.5

0.1

0.6

2000 - 2010 2010 - 2017 2000 - 2017

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 
Figure 4. CO  from electricity generation: 

driving factors² 

CO  intensity of fossil mix Generation efficiency
Fossil share of electricity Total electricity output
CO  emissions 

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.353

Slovenia ¹
Key indicators

%change
1986 1990 1995 2005 2010 2015 2017 86-17

CO  fuel combustion (MtCO₂) 14.7e  13.5  14.1  15.4  15.4  12.8  13.4 -9%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.0% 0.0%

TPES (PJ) 245e    239    254    305    307    275    289 18%
GDP (billion 2010 USD) 29.6e  30.9  30.0  44.1  48.0  49.0  52.9 79%
GDP PPP (billion 2010 USD) 32.1e  36.5  35.5  52.2  56.8  58.0  62.7 95%
Population (millions) 2e  2.0  2.0  2.0  2.0  2.1  2.1 4%

CO₂ / TPES (tCO  per TJ) 59.8e 56.6 55.4 50.6 50.4 46.6 46.4 -23%
CO  / GDP (kgCO  per 2010 USD) 0.5e 0.4 0.5 0.4 0.3 0.3 0.3 -49%
CO  / GDP PPP (kgCO  per 2010 USD) 0.46e 0.4 0.4 0.3 0.3 0.2 0.2 -53%
CO  / population (tCO  per capita) 7.4e 6.8 7.1 7.7 7.5 6.2 6.5 -12%

Share of electricity output from fossil fuels 0% 39% 38% 37% 36% 33% 33%
CO  / kWh of electricity (gCO /kWh) 0e 437 389 355 331 262 262 0%

CO₂ emissions index 100 92 96 105 105 87 91 -9%
Population index 100 101 100 101 103 104 104 4%
GDP PPP per population index 100 113 110 161 171 173 187 87%
Energy intensity index - TPES / GDP PPP 100 86 94 77 71 62 61 -39%
Carbon intensity index - CO  / TPES 100 95 93 85 84 78 77 -23%

1. Under the Convention Slovenia is allowed to use 1986 as its base year. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 86-17

CO₂ fuel combustion  4.7  1.7  0.3 -9%
Electricity and heat generation  4.6  0.3  0.1 -28%
Other energy industry own use -  0.0 - -99%
Manufacturing industries and construction  0.2  1.0  0.3 -41%
Transport  0.0  0.0 - 135%
      of which: road                     -  0.0 - 137%
Other  0.0  0.4 - -35%
     of which: residential                0.0  0.3 - -65%
     of which: services -  0.1 - x
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - -21%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Manufacturing industries - gas             
Non-specified other - oil                  
Residential - oil                          
Manufacturing industries - oil             
Residential - gas                          
Main activity prod. elec. and heat  - gas  
Manufacturing industries -other            

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.354  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

South Africa

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.355

South Africa
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 243.8  259.8  280.5  372.3  418.8  418.3  421.7 73%
Share of World CO₂ from fuel combustion 1.2% 1.2% 1.2% 1.4% 1.4% 1.3% 1.3%

TPES (PJ) 3756   4 335   4 564   4 867   5 519   5 320   5 534 47%
GDP (billion 2010 USD) 223  232.7  267.0  322.2  375.3  418.9  426.8 91%
GDP PPP (billion 2010 USD) 357  372.4  427.4  515.8  600.8  670.5  683.2 91%
Population (millions) 37.6  42.1  45.7  48.8  51.6  55.3  56.7 51%

CO₂ / TPES (tCO  per TJ) 64.9 59.9 61.5 76.5 75.9 78.6 76.2 17%
CO  / GDP (kgCO  per 2010 USD) 1.09 1.1 1.1 1.2 1.1 1.0 1.0 -10%
CO  / GDP PPP (kgCO  per 2010 USD) 0.68 0.7 0.7 0.7 0.7 0.6 0.6 -10%
CO  / population (tCO  per capita) 6.5 6.2 6.1 7.6 8.1 7.6 7.4 15%

Share of electricity output from fossil fuels 94% 94% 93% 95% 94% 93% 91%
CO  / kWh of electricity (gCO /kWh) 866 902 911 869 946 931 900 4%

CO₂ emissions index 100 107 115 153 172 172 173 73%
Population index 100 112 122 130 137 147 151 51%
GDP PPP per population index 100 93 98 111 123 128 127 27%
Energy intensity index - TPES / GDP PPP 100 111 101 90 87 75 77 -23%
Carbon intensity index - CO  / TPES 100 92 95 118 117 121 117 17%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  346.9  3.9 - 73%
Electricity and heat generation  225.4 - - 57%
Other energy industry own use  51.9 - - +
Manufacturing industries and construction  35.4  3.9 - -15%
Transport -  0.0 - 82%
      of which: road                     -  0.0 - 81%
Other  34.3  0.0 - 197%
     of which: residential                21.2 - - 198%
     of which: services  10.5  0.0 - 203%
Memo: international marine bunkers - - - 5%
Memo: international aviation bunkers - - - 447%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Other energy industry - coal               
Road - oil                                 
Manufacturing industries - coal            
Residential - coal                         
Non-specified other sectors - coal         
Unallocated autoproducers - coal           
Manufacturing industries - oil             
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.356  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

South Sudan ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 2012, data for South Sudan were included in Sudan. 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.357

South Sudan ¹
Key indicators

%change
1990 2000 2005 2010 2012 2016 2017 12-17

CO  fuel combustion (MtCO₂) .. .. .. ..  1.4  1.8  1.5 8%
Share of World CO₂ from fuel combustion .. .. .. .. 0.0% 0.0% 0.0%

TPES (PJ) .. .. .. ..    27    33    28 4%
GDP (billion 2010 USD) .. .. .. ..  5.2  0.4  0.1 -97%
GDP PPP (billion 2010 USD) .. .. .. ..  3.3  3.8  3.8 17%
Population (millions) .. .. .. ..  10.8  12.2  12.6 16%

CO₂ / TPES (tCO  per TJ) .. .. .. .. 53.3 54.3 55.3 4%
CO  / GDP (kgCO  per 2010 USD) .. .. .. .. 0.3 4.9 10.5 3720%
CO  / GDP PPP (kgCO  per 2010 USD) .. .. .. .. 0.4 0.5 0.4 -8%
CO  / population (tCO  per capita) .. .. .. .. 0.1 0.1 0.1 -8%

Share of electricity output from fossil fuels .. .. .. .. 100% 100% 99%
CO  / kWh of electricity (gCO /kWh) .. .. .. .. 851 746 773 -9%

CO₂ emissions index .. .. .. .. 100 123 108 8%
Population index .. .. .. .. 100 113 116 16%
GDP PPP per population index .. .. .. .. 100 102 101 1%
Energy intensity index - TPES / GDP PPP .. .. .. .. 100 105 89 -11%
Carbon intensity index - CO  / TPES .. .. .. .. 100 102 104 4%

1. Prior to 2012, data for South Sudan were included in Sudan. 2. Please see the chapter Indicator sources and methods  in Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 12-17

CO₂ fuel combustion - - - 8%
Electricity and heat generation - - - 11%
Other energy industry own use - - - x
Manufacturing industries and construction - - - 170%
Transport - - - -20%
      of which: road                     - - - -23%
Other - - - 23%
     of which: residential               - - - -30%
     of which: services - - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 100%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Other energy industry own use - oil        
Non-specified other - oil                  
Manufacturing industries - oil             
Other transport - oil                      
Unallocated autoproducers - oil            
Residential - oil                          
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.358  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Spain

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.359

Spain
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 202.6  228.2  278.6  333.7  262.1  247.1  253.4 25%
Share of World CO₂ from fuel combustion 1.0% 1.1% 1.2% 1.2% 0.9% 0.8% 0.8%

TPES (PJ) 3772   4 220   5 102   5 943   5 346   4 978   5 276 40%
GDP (billion 2010 USD) 873.1  940.9 1 149.5 1 358.1 1 431.6 1 421.0 1 509.7 73%
GDP PPP (billion 2010 USD) 906.9  977.3 1 193.9 1 410.5 1 486.9 1 475.8 1 568.0 73%
Population (millions) 39.3  39.7  40.6  43.7  46.6  46.4  46.5 18%

CO₂ / TPES (tCO  per TJ) 53.7 54.1 54.6 56.2 49.0 49.6 48.0 -11%
CO  / GDP (kgCO  per 2010 USD) 0.23 0.2 0.2 0.2 0.2 0.2 0.2 -28%
CO  / GDP PPP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.2 0.2 0.2 0.2 -27%
CO  / population (tCO  per capita) 5.2 5.7 6.9 7.6 5.6 5.3 5.4 6%

Share of electricity output from fossil fuels 47% 52% 56% 64% 46% 44% 46%
CO  / kWh of electricity (gCO /kWh) 436 462 441 402 240 293 288 -34%

CO₂ emissions index 100 113 137 165 129 122 125 25%
Population index 100 101 103 111 118 118 118 18%
GDP PPP per population index 100 107 128 140 139 138 146 46%
Energy intensity index - TPES / GDP PPP 100 104 103 101 86 81 81 -19%
Carbon intensity index - CO  / TPES 100 101 102 105 91 92 89 -11%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  48.9  62.3  1.0 25%
Electricity and heat generation  44.0  23.3  1.0 20%
Other energy industry own use  0.4  7.3 - 64%
Manufacturing industries and construction  4.1  16.2 - -26%
Transport -  0.9 - 45%
      of which: road                     -  0.8 - 53%
Other  0.5  14.6  0.0 61%
     of which: residential                0.3  8.8 - 35%
     of which: services -  5.6  0.0 158%
Memo: international marine bunkers - - - 84%
Memo: international aviation bunkers - - - 299%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Manufacturing industries - gas             
Main activity prod. elec. and heat  - gas  
Other energy industry own use - oil        
Non-specified other - oil                  
Manufacturing industries - oil             
Other transport - oil                      
Residential - gas                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.360  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Sri Lanka

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.361

Sri Lanka
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3.7  5.5  10.5  13.4  12.4  19.5  23.1 528%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.1% 0.1% 0.0% 0.1% 0.1%

TPES (PJ) 231    251    349    377    408    485    503 118%
GDP (billion 2010 USD) 20.6  26.8  34.3  41.6  56.7  76.5  82.5 300%
GDP PPP (billion 2010 USD) 61.3  79.8  102.0  123.9  168.8  227.6  245.6 300%
Population (millions) 17.3  18.2  18.8  19.5  20.2  21.0  21.4 24%

CO₂ / TPES (tCO  per TJ) 15.9 21.7 30.2 35.5 30.4 40.2 45.9 188%
CO  / GDP (kgCO  per 2010 USD) 0.18 0.2 0.3 0.3 0.2 0.3 0.3 57%
CO  / GDP PPP (kgCO  per 2010 USD) 0.06 0.1 0.1 0.1 0.1 0.1 0.1 57%
CO  / population (tCO  per capita) 0.2 0.3 0.6 0.7 0.6 0.9 1.1 408%

Share of electricity output from fossil fuels 0% 7% 54% 63% 47% 52% 71%
CO  / kWh of electricity (gCO /kWh) 2 51 452 481 312 514 629 31712%

CO₂ emissions index 100 148 286 364 338 530 628 528%
Population index 100 105 108 113 117 121 124 24%
GDP PPP per population index 100 124 153 179 236 307 324 224%
Energy intensity index - TPES / GDP PPP 100 84 91 81 64 57 54 -46%
Carbon intensity index - CO  / TPES 100 136 190 223 191 253 288 188%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  6.0 - - 528%
Electricity and heat generation  5.8 - - +
Other energy industry own use - - - -75%
Manufacturing industries and construction  0.2 - - 75%
Transport - - - 340%
      of which: road                     - - - 377%
Other - - - 129%
     of which: residential               - - - 812%
     of which: services - - - 941%
Memo: international marine bunkers - - - 50%
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - oil  
Residential - oil                          
Non-specified other - oil                  
Manufacturing industries - oil             
Other transport - oil                      
Manufacturing industries - coal            
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.362  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Sudan ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Data for Sudan include South Sudan until 2011. 
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.363

Sudan ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 5.3  4.3  5.5  9.9  15.1  16.4  18.8 255%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1%

TPES (PJ) 445    502    557    637    654    773    784 76%
GDP (billion 2010 USD) 19.8  25.4  34.1  46.4  65.6  72.7  79.4 301%
GDP PPP (billion 2010 USD) 44.3  56.8  76.1  103.7  146.6  162.5  177.4 301%
Population (millions) 25.9  29.6  34.0  39.0  44.5  38.6  40.5 56%

CO₂ / TPES (tCO  per TJ) 11.9 8.6 9.8 15.6 23.1 21.2 23.9 101%
CO  / GDP (kgCO  per 2010 USD) 0.27 0.2 0.2 0.2 0.2 0.2 0.2 -12%
CO  / GDP PPP (kgCO  per 2010 USD) 0.12 0.1 0.1 0.1 0.1 0.1 0.1 -12%
CO  / population (tCO  per capita) 0.2 0.1 0.2 0.3 0.3 0.4 0.5 127%

Share of electricity output from fossil fuels 37% 48% 54% 67% 17% 36% 40%
CO  / kWh of electricity (gCO /kWh) 329 470 514 621 145 303 318 -3%

CO₂ emissions index 100 81 104 187 286 309 355 255%
Population index 100 114 131 151 172 149 156 56%
GDP PPP per population index 100 112 131 156 193 246 256 156%
Energy intensity index - TPES / GDP PPP 100 88 73 61 44 47 44 -56%
Carbon intensity index - CO  / TPES 100 72 83 131 194 178 201 101%

1. Data for Sudan include South Sudan until 2011. 2. Please see the chapter Indicator sources and methods  in Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion - - - 255%
Electricity and heat generation - - - 892%
Other energy industry own use - - - +
Manufacturing industries and construction - - - 118%
Transport - - - 182%
      of which: road                     - - - 175%
Other - - - 600%
     of which: residential               - - - 152%
     of which: services - - - x
Memo: international marine bunkers - - - 287%
Memo: international aviation bunkers - - - 601%

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Non-specified other - oil                  
Residential - oil                          
Other transport - oil                      
Other energy industry own use - oil        
-
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.364  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Suriname ¹

INTERNATIONAL ENERGY AGENCY

2. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
3. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.

1. Prior to 2000, data for Suriname were included in Other non-OECD Americas. 
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers³ 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.365

Suriname ¹
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 00-17

CO  fuel combustion (MtCO₂) .. ..  1.5  1.7  1.7  2.1  1.9 ..
Share of World CO₂ from fuel combustion .. .. 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) .. ..    26    26    29    27    15 ..
GDP (billion 2010 USD) .. ..  2.7  3.5  4.4  4.7  4.5 ..
GDP PPP (billion 2010 USD) .. ..  4.5  5.8  7.3  7.9  7.6 ..
Population (millions) .. ..  0.5  0.5  0.5  0.6  0.6 ..

CO₂ / TPES (tCO  per TJ) .. .. 56.9 64.3 57.7 76.8 130.6 ..
CO  / GDP (kgCO  per 2010 USD) .. .. 0.5 0.5 0.4 0.4 0.4 ..
CO  / GDP PPP (kgCO  per 2010 USD) .. .. 0.3 0.3 0.2 0.3 0.3 ..
CO  / population (tCO  per capita) .. .. 3.1 3.3 3.2 3.7 3.4 ..

Share of electricity output from fossil fuels .. .. 12% 47% 30% 40% 40%
CO  / kWh of electricity (gCO /kWh) .. .. 234 447 304 395 396 ..

CO₂ emissions index .. .. 100 114 117 142 133 ..
Population index .. .. 100 106 111 117 119 ..
GDP PPP per population index .. .. 100 122 145 150 141 ..
Energy intensity index - TPES / GDP PPP .. .. 100 78 71 60 34 ..
Carbon intensity index - CO  / TPES .. .. 100 113 101 135 229 ..

1. Prior to 2000, data for Suriname were included in Other non-OECD Americas. 2. Please see Part I for methodological notes.

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 00-17

CO₂ fuel combustion - - - ..
Electricity and heat generation - - - ..
Other energy industry own use - - - ..
Manufacturing industries and construction - - - ..
Transport - - - ..
      of which: road                     - - - ..
Other - - - ..
     of which: residential               - - - ..
     of which: services - - - ..
Memo: international marine bunkers - - - ..
Memo: international aviation bunkers - - - ..

3. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - oil  
Road - oil                                 
Non-specified other - oil                  
Other transport - oil                      
Unallocated autoproducers - oil            
Manufacturing industries - oil             
Residential - oil                          
Other energy industry own use - oil        
-

Memo: total CO  from fuel combustion

4. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.366  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Sweden

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.367

Sweden
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 52.1  56.9  52.0  49.1  46.1  37.1  37.6 -28%
Share of World CO₂ from fuel combustion 0.3% 0.3% 0.2% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 1976   2 107   1 991   2 160   2 131   1 875   2 059 4%
GDP (billion 2010 USD) 321.5  333.1  397.0  451.9  488.9  543.1  569.4 77%
GDP PPP (billion 2010 USD) 256.8  266.0  317.1  360.9  390.4  433.7  454.7 77%
Population (millions) 8.6  8.8  8.9  9.0  9.4  9.8  10.1 18%

CO₂ / TPES (tCO  per TJ) 26.4 27.0 26.1 22.7 21.6 19.8 18.3 -31%
CO  / GDP (kgCO  per 2010 USD) 0.16 0.2 0.1 0.1 0.1 0.1 0.1 -59%
CO  / GDP PPP (kgCO  per 2010 USD) 0.2 0.2 0.2 0.1 0.1 0.1 0.1 -59%
CO  / population (tCO  per capita) 6.1 6.5 5.9 5.4 4.9 3.8 3.7 -38%

Share of electricity output from fossil fuels 2% 5% 3% 3% 6% 2% 2%
CO  / kWh of electricity (gCO /kWh) 12 22 22 20 26 11 13 6%

CO₂ emissions index 100 109 100 94 88 71 72 -28%
Population index 100 103 104 106 110 114 118 18%
GDP PPP per population index 100 100 119 133 139 148 151 51%
Energy intensity index - TPES / GDP PPP 100 103 82 78 71 56 59 -41%
Carbon intensity index - CO  / TPES 100 103 99 86 82 75 69 -31%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  6.9  1.5  3.2 -28%
Electricity and heat generation  3.3  0.3  3.2 -13%
Other energy industry own use  0.3  0.0 - 65%
Manufacturing industries and construction  3.2  0.9 - -45%
Transport -  0.0 - -1%
      of which: road                     -  0.0 - 6%
Other  0.0  0.3 - -85%
     of which: residential                0.0  0.1 - -97%
     of which: services  0.0  0.2 - -73%
Memo: international marine bunkers -  0.0 - 250%
Memo: international aviation bunkers - - - 146%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - other
Manufacturing industries - coal            
Main activity prod. elec. and heat - coal  
Manufacturing industries - oil             
Other energy industry own use - oil        
Non-specified other - oil                  
Manufacturing industries - gas             
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.368  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Switzerland

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.369

Switzerland
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 40.8  41.5  42.0  44.0  43.3  37.3  37.1 -9%
Share of World CO₂ from fuel combustion 0.2% 0.2% 0.2% 0.2% 0.1% 0.1% 0.1%

TPES (PJ) 1017   1 005   1 043   1 080   1 086   1 013    991 -3%
GDP (billion 2010 USD) 432.1  434.9  487.1  524.1  583.8  634.0  654.6 51%
GDP PPP (billion 2010 USD) 307.4  309.4  346.5  372.8  415.3  451.0  465.6 51%
Population (millions) 6.8  7.1  7.2  7.5  7.9  8.3  8.5 24%

CO₂ / TPES (tCO  per TJ) 40.1 41.2 40.3 40.7 39.8 36.9 37.5 -6%
CO  / GDP (kgCO  per 2010 USD) 0.09 0.1 0.1 0.1 0.1 0.1 0.1 -39%
CO  / GDP PPP (kgCO  per 2010 USD) 0.13 0.1 0.1 0.1 0.1 0.1 0.1 -40%
CO  / population (tCO  per capita) 6 5.8 5.8 5.9 5.5 4.5 4.4 -27%

Share of electricity output from fossil fuels 2% 3% 3% 4% 3% 3% 3%
CO  / kWh of electricity (gCO /kWh) 22 21 23 29 25 24 28 29%

CO₂ emissions index 100 102 103 108 106 92 91 -9%
Population index 100 104 107 110 116 122 124 24%
GDP PPP per population index 100 96 106 110 117 120 122 22%
Energy intensity index - TPES / GDP PPP 100 98 91 88 79 68 64 -36%
Carbon intensity index - CO  / TPES 100 103 101 102 99 92 94 -6%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.5  7.1  4.0 -9%
Electricity and heat generation -  0.5  2.2 30%
Other energy industry own use -  0.0 - -2%
Manufacturing industries and construction  0.4  2.3  1.6 -19%
Transport -  0.1 - 9%
      of which: road                     -  0.0 - 11%
Other  0.0  4.3  0.2 -25%
     of which: residential                0.0  2.7 - -28%
     of which: services -  1.5  0.2 -21%
Memo: international marine bunkers - - - -78%
Memo: international aviation bunkers - - - 73%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Residential - oil                          
Non-specified other - oil                  
Residential - gas                          
Manufacturing industries - gas             
Unallocated autoproducers - other          
Manufacturing industries -other            
Non-specified other - gas                  
Manufacturing industries - oil             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.370  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Syrian Arab Republic

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.371

Syrian Arab Republic
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 27.2  31.1  37.0  53.5  57.3  23.9  23.0 -15%
Share of World CO₂ from fuel combustion 0.1% 0.2% 0.2% 0.2% 0.2% 0.1% 0.1%

TPES (PJ) 438    507    647    871    907    422    373 -15%
GDP (billion 2010 USD) 24.2  36.2  38.6  47.2  59.9  17.0  13.2 -45%
GDP PPP (billion 2010 USD) 53.4  80.0  85.3  104.1  132.3  37.5  29.2 -45%
Population (millions) 12.5  14.3  16.4  18.3  21.0  18.7  18.3 47%

CO₂ / TPES (tCO  per TJ) 62.1 61.5 57.3 61.4 63.1 56.6 61.8 -1%
CO  / GDP (kgCO  per 2010 USD) 1.13 0.9 1.0 1.1 1.0 1.4 1.7 55%
CO  / GDP PPP (kgCO  per 2010 USD) 0.51 0.4 0.4 0.5 0.4 0.6 0.8 55%
CO  / population (tCO  per capita) 2.2 2.2 2.3 2.9 2.7 1.3 1.3 -42%

Share of electricity output from fossil fuels 77% 85% 87% 88% 94% 98% 96%
CO  / kWh of electricity (gCO /kWh) 558 591 572 612 599 628 649 16%

CO₂ emissions index 100 114 136 196 210 88 85 -15%
Population index 100 115 132 147 169 151 147 47%
GDP PPP per population index 100 130 121 133 147 47 37 -63%
Energy intensity index - TPES / GDP PPP 100 77 92 102 84 137 156 56%
Carbon intensity index - CO  / TPES 100 99 92 99 102 91 99 -1%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.0  6.3 - -15%
Electricity and heat generation -  5.8 - 82%
Other energy industry own use -  0.1 - -60%
Manufacturing industries and construction  0.0  0.4 - -20%
Transport - - - -30%
      of which: road                     - - - -32%
Other - - - -65%
     of which: residential               - - - -20%
     of which: services - - - -30%
Memo: international marine bunkers - - - -85%
Memo: international aviation bunkers - - - -98%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat  - oil  
Road - oil                                 
Manufacturing industries - oil             
Residential - oil                          
Non-specified other - oil                  
Unallocated autoproducers - oil            
Other energy industry own use - oil        
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.372  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Chinese Taipei

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.373

Chinese Taipei
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 111.1  154.0  214.4  254.0  256.4  250.7  268.9 142%
Share of World CO₂ from fuel combustion 0.5% 0.7% 0.9% 0.9% 0.8% 0.8% 0.8%

TPES (PJ) 1999   2 660   3 552   4 282   4 639   4 568   4 609 131%
GDP (billion 2010 USD) 155.1  222.5  296.7  361.6  446.1  506.6  528.0 240%
GDP PPP (billion 2010 USD) 302.4  433.9  578.6  705.1  870.0  987.8 1 029.7 240%
Population (millions) 20.3  21.2  21.8  22.6  23.1  23.5  23.6 16%

CO₂ / TPES (tCO  per TJ) 55.6 57.9 60.3 59.3 55.3 54.9 58.3 5%
CO  / GDP (kgCO  per 2010 USD) 0.72 0.7 0.7 0.7 0.6 0.5 0.5 -29%
CO  / GDP PPP (kgCO  per 2010 USD) 0.37 0.4 0.4 0.4 0.3 0.3 0.3 -29%
CO  / population (tCO  per capita) 5.5 7.3 9.8 11.2 11.1 10.7 11.4 108%

Share of electricity output from fossil fuels 56% 69% 76% 80% 80% 82% 88%
CO  / kWh of electricity (gCO /kWh) 470 542 633 656 631 581 624 33%

CO₂ emissions index 100 139 193 229 231 226 242 142%
Population index 100 105 108 111 114 116 116 16%
GDP PPP per population index 100 137 178 210 253 282 293 193%
Energy intensity index - TPES / GDP PPP 100 93 93 92 81 70 68 -32%
Carbon intensity index - CO  / TPES 100 104 109 107 99 99 105 5%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  159.0  42.1  2.6 142%
Electricity and heat generation  118.4  33.9  2.0 298%
Other energy industry own use  10.1  0.6 - 71%
Manufacturing industries and construction  30.5  5.2  0.0 36%
Transport - - - 91%
      of which: road                     - - - 97%
Other -  2.3  0.6 -12%
     of which: residential               -  1.4 - -1%
     of which: services -  0.9  0.6 24%
Memo: international marine bunkers - - - -24%
Memo: international aviation bunkers - - - 401%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Unallocated autoproducers - coal           
Other energy industry - coal               
Main activity prod. elec. and heat  - oil  
Manufacturing industries - oil             
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.374  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Tajikistan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
Residential Other
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.375

Tajikistan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 11  2.5  2.2  2.3  2.3  4.2  5.8 -47%
Share of World CO₂ from fuel combustion 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 222    93    90    98    91    115    136 -39%
GDP (billion 2010 USD) 6.8  2.6  2.6  4.1  5.6  7.9  9.1 34%
GDP PPP (billion 2010 USD) 19  7.2  7.2  11.4  15.8  22.1  25.4 34%
Population (millions) 5.3  5.8  6.2  6.9  7.6  8.5  8.9 69%

CO₂ / TPES (tCO  per TJ) 49.6 26.4 24.2 24.0 25.3 36.5 43.0 -13%
CO  / GDP (kgCO  per 2010 USD) 1.63 1.0 0.8 0.6 0.4 0.5 0.6 -60%
CO  / GDP PPP (kgCO  per 2010 USD) 0.58 0.3 0.3 0.2 0.1 0.2 0.2 -60%
CO  / population (tCO  per capita) 2.1 0.4 0.4 0.3 0.3 0.5 0.7 -69%

Share of electricity output from fossil fuels 9% 2% 2% 1% 0% 1% 5%
CO  / kWh of electricity (gCO /kWh) 68 25 26 21 1 8 43 -37%

CO₂ emissions index 100 22 20 21 21 38 53 -47%
Population index 100 109 118 130 145 162 169 69%
GDP PPP per population index 100 35 32 47 58 72 79 -21%
Energy intensity index - TPES / GDP PPP 100 110 106 73 49 44 46 -54%
Carbon intensity index - CO  / TPES 100 53 49 48 51 74 87 -13%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  3.5  0.0 - -47%
Electricity and heat generation  1.0 - - -37%
Other energy industry own use - - - -
Manufacturing industries and construction  1.5 - - x
Transport - - - 61%
      of which: road                     - - - 61%
Other  1.1  0.0 - -75%
     of which: residential                1.1 - - x
     of which: services  0.0 - - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 18%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Manufacturing industries - coal            
Road - oil                                 
Residential - coal                         
Non-specified other - oil                  
Main activity prod. elec. and heat - coal  
Manufacturing industries - oil             
Non-specified other sectors - coal         
Non-specified other - gas                  
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.376  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

United Republic of Tanzania

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.377

United Republic of Tanzania
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 1.7  2.5  2.6  5.1  6.2  10.5  10.1 507%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 408    462    564    646    723    829    855 110%
GDP (billion 2010 USD) 12.2  13.4  16.5  23.4  31.4  43.7  50.1 310%
GDP PPP (billion 2010 USD) 35.7  39.0  48.2  68.3  91.7  127.7  146.3 310%
Population (millions) 25.5  30.0  34.2  39.4  46.1  53.9  57.3 125%

CO₂ / TPES (tCO  per TJ) 4.1 5.4 4.6 7.9 8.6 12.6 11.8 189%
CO  / GDP (kgCO  per 2010 USD) 0.14 0.2 0.2 0.2 0.2 0.2 0.2 47%
CO  / GDP PPP (kgCO  per 2010 USD) 0.05 0.1 0.1 0.1 0.1 0.1 0.1 47%
CO  / population (tCO  per capita) 0.1 0.1 0.1 0.1 0.1 0.2 0.2 168%

Share of electricity output from fossil fuels 5% 20% 14% 50% 48% 67% 70%
CO  / kWh of electricity (gCO /kWh) 154 286 132 380 279 441 302 96%

CO₂ emissions index 100 149 156 306 372 627 607 507%
Population index 100 118 134 155 181 212 225 125%
GDP PPP per population index 100 93 101 123 142 169 182 82%
Energy intensity index - TPES / GDP PPP 100 104 102 83 69 57 51 -49%
Carbon intensity index - CO  / TPES 100 132 113 193 210 308 289 189%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.4  1.5 - 507%
Electricity and heat generation -  1.2 - 862%
Other energy industry own use - - - -100%
Manufacturing industries and construction  1.4  0.3 - 447%
Transport - - - 669%
      of which: road                     - - - 640%
Other - - - 46%
     of which: residential               - - - 25%
     of which: services - - - -
Memo: international marine bunkers - - - -52%
Memo: international aviation bunkers - - - 90%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - coal            
Main activity prod. elec. and heat  - oil  
Main activity prod. elec. and heat  - gas  
Residential - oil                          
Manufacturing industries - gas             
Other transport - oil                      
Manufacturing industries - oil             
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.378  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Thailand

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other

-2%

0%

2%

4%

6%

8%

10%

CO  CO /TPES    CO /GDP PPP CO /pop. 

av
er

ag
e 

an
nu

al
 c

ha
ng

e 

1971 - 2000 2000 - 2010 2010 - 2017

80

100

120

140

160

180

2000 2005 2010 2017

In
de

x 
(2

00
0=

10
0)

 

Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.379

Thailand
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 80.9  139.9  152.3  200.2  223.4  248.0  244.3 202%
Share of World CO₂ from fuel combustion 0.4% 0.7% 0.7% 0.7% 0.7% 0.8% 0.7%

TPES (PJ) 1756   2 593   3 027   4 146   4 934   5 669   5 784 229%
GDP (billion 2010 USD) 141.6  210.0  217.7  283.8  341.1  394.1  422.9 199%
GDP PPP (billion 2010 USD) 368.7  546.8  566.8  738.8  888.1 1 026.0 1 101.1 199%
Population (millions) 56.6  59.5  63.0  65.4  67.2  68.7  69.0 22%

CO₂ / TPES (tCO  per TJ) 46.1 54.0 50.3 48.3 45.3 43.8 42.2 -8%
CO  / GDP (kgCO  per 2010 USD) 0.57 0.7 0.7 0.7 0.7 0.6 0.6 1%
CO  / GDP PPP (kgCO  per 2010 USD) 0.22 0.3 0.3 0.3 0.3 0.2 0.2 1%
CO  / population (tCO  per capita) 1.4 2.4 2.4 3.1 3.3 3.6 3.5 148%

Share of electricity output from fossil fuels 89% 91% 93% 95% 94% 92% 84%
CO  / kWh of electricity (gCO /kWh) 634 612 573 541 518 511 473 -25%

CO₂ emissions index 100 173 188 248 276 307 302 202%
Population index 100 105 111 116 119 121 122 22%
GDP PPP per population index 100 141 138 173 203 229 245 145%
Energy intensity index - TPES / GDP PPP 100 100 112 118 117 116 110 10%
Carbon intensity index - CO  / TPES 100 117 109 105 98 95 92 -8%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  66.0  77.9 - 202%
Electricity and heat generation  36.2  51.6 - 215%
Other energy industry own use -  13.9 - 481%
Manufacturing industries and construction  29.8  7.8 - 239%
Transport -  4.6 - 175%
      of which: road                     -  4.6 - 176%
Other -  0.0 - 85%
     of which: residential               - - - 209%
     of which: services -  0.0 - 121%
Memo: international marine bunkers - - - 122%
Memo: international aviation bunkers - - - 135%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Unallocated autoproducers - gas            
Other energy industry own use - gas        
Manufacturing industries - oil             
Non-specified other - oil                  
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.380  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Togo

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.381

Togo
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 0.6  0.6  0.9  1.0  2.1  1.9  2.1 262%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 53    66    88    99    130    143    152 187%
GDP (billion 2010 USD) 2.1  2.1  2.6  2.8  3.4  4.6  5.1 141%
GDP PPP (billion 2010 USD) 4.8  4.8  6.0  6.3  7.8  10.5  11.6 141%
Population (millions) 3.8  4.3  5.0  5.7  6.5  7.4  7.8 106%

CO₂ / TPES (tCO  per TJ) 10.9 8.8 10.7 9.7 15.9 13.3 13.7 26%
CO  / GDP (kgCO  per 2010 USD) 0.27 0.3 0.4 0.3 0.6 0.4 0.4 51%
CO  / GDP PPP (kgCO  per 2010 USD) 0.12 0.1 0.2 0.2 0.3 0.2 0.2 50%
CO  / population (tCO  per capita) 0.2 0.1 0.2 0.2 0.3 0.3 0.3 76%

Share of electricity output from fossil fuels 40% 18% 43% 60% 46% 25% 10%
CO  / kWh of electricity (gCO /kWh) 426 187 567 356 375 237 91 -79%

CO₂ emissions index 100 101 165 167 361 331 362 262%
Population index 100 113 131 150 172 196 206 106%
GDP PPP per population index 100 89 95 87 95 112 117 17%
Energy intensity index - TPES / GDP PPP 100 124 135 143 152 123 119 19%
Carbon intensity index - CO  / TPES 100 81 99 89 146 123 126 26%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion - - - 262%
Electricity and heat generation - - - -69%
Other energy industry own use - - - -
Manufacturing industries and construction - - - 669%
Transport - - - 284%
      of which: road                     - - - 284%
Other - - - 309%
     of which: residential               - - - 309%
     of which: services - - - -
Memo: international marine bunkers - - - x
Memo: international aviation bunkers - - - 176%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Residential - oil                          
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Unallocated autoproducers - oil            
-
-
-
-

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.382  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Trinidad and Tobago

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.383

Trinidad and Tobago
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 7.9  8.2  9.8  17.2  21.8  21.3  18.0 128%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 251    251    418    673    829    794    700 179%
GDP (billion 2010 USD) 8  8.6  12.4  18.3  22.2  22.9  21.0 163%
GDP PPP (billion 2010 USD) 14.7  15.8  22.8  33.6  40.7  42.0  38.6 163%
Population (millions) 1.2  1.3  1.3  1.3  1.3  1.4  1.4 12%

CO₂ / TPES (tCO  per TJ) 31.5 32.6 23.4 25.5 26.4 26.8 25.7 -18%
CO  / GDP (kgCO  per 2010 USD) 0.99 0.9 0.8 0.9 1.0 0.9 0.9 -13%
CO  / GDP PPP (kgCO  per 2010 USD) 0.54 0.5 0.4 0.5 0.5 0.5 0.5 -13%
CO  / population (tCO  per capita) 6.5 6.5 7.7 13.2 16.5 15.6 13.2 103%

Share of electricity output from fossil fuels 99% 99% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 712 715 689 764 704 584 467 -34%

CO₂ emissions index 100 103 124 217 277 269 228 128%
Population index 100 103 104 106 109 111 112 12%
GDP PPP per population index 100 105 150 216 255 257 235 135%
Energy intensity index - TPES / GDP PPP 100 93 107 117 119 111 106 6%
Carbon intensity index - CO  / TPES 100 103 74 81 84 85 82 -18%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  14.0 - 128%
Electricity and heat generation -  5.1 - 102%
Other energy industry own use -  6.7 - 222%
Manufacturing industries and construction -  2.0 - 45%
Transport - - - 126%
      of which: road                     - - - 111%
Other -  0.2 - 170%
     of which: residential               -  0.2 - 155%
     of which: services - - - x
Memo: international marine bunkers - - - +
Memo: international aviation bunkers - - - 261%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Other energy industry own use - gas        
Main activity prod. elec. and heat  - gas  
Road - oil                                 
Manufacturing industries - gas             
Manufacturing industries - oil             
Other transport - oil                      
Other energy industry own use - oil        
Residential - oil                          
Residential - gas                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.384  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Tunisia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 

Coal Oil Gas Nuclear Hydro Other

0

4

8

12

16

20

24

28

1971 1980 1990 2000 2010 2017

m
illi

on
 to

nn
es

 o
f C

O
 

Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.385

Tunisia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 12.2  14.0  17.6  19.5  23.3  25.6  26.2 114%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

TPES (PJ) 207    243    306    348    431    455    474 129%
GDP (billion 2010 USD) 18.3  22.2  29.1  35.3  44.1  48.1  49.6 171%
GDP PPP (billion 2010 USD) 45.3  54.8  72.0  87.1  108.8  118.9  122.6 171%
Population (millions) 8.2  9.1  9.7  10.1  10.6  11.3  11.5 40%

CO₂ / TPES (tCO  per TJ) 58.9 57.8 57.7 55.9 54.1 56.3 55.2 -6%
CO  / GDP (kgCO  per 2010 USD) 0.67 0.6 0.6 0.6 0.5 0.5 0.5 -21%
CO  / GDP PPP (kgCO  per 2010 USD) 0.27 0.3 0.2 0.2 0.2 0.2 0.2 -21%
CO  / population (tCO  per capita) 1.5 1.5 1.8 1.9 2.2 2.3 2.3 53%

Share of electricity output from fossil fuels 99% 100% 99% 99% 96% 96% 96%
CO  / kWh of electricity (gCO /kWh) 656 592 578 471 483 468 428 -35%

CO₂ emissions index 100 115 145 160 191 210 214 114%
Population index 100 111 118 123 129 137 140 40%
GDP PPP per population index 100 109 135 157 186 192 193 93%
Energy intensity index - TPES / GDP PPP 100 97 93 87 87 84 84 -16%
Carbon intensity index - CO  / TPES 100 98 98 95 92 96 94 -6%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  12.6 - 114%
Electricity and heat generation -  8.8 - 131%
Other energy industry own use -  0.3 - 147%
Manufacturing industries and construction -  2.0 - 53%
Transport -  0.5 - 206%
      of which: road                     - - - 186%
Other -  1.0 - 76%
     of which: residential               -  0.5 - 89%
     of which: services -  0.4 - 33%
Memo: international marine bunkers - - - -66%
Memo: international aviation bunkers - - - 36%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Road - oil                                 
Manufacturing industries - oil             
Manufacturing industries - gas             
Residential - oil                          
Non-specified other - oil                  
Residential - gas                          
Other transport - gas                      
Non-specified other - gas                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY

Coal Oil Other ² Total

2017 CO₂ emissions
(MtCO2)

7.0            
3.2            
2.0            
1.6            

 5.2

1.2            

 0.7

 4.1

26.2            

8.3            

1.1            59.3            

52.2            
55.8            
57.0            
58.3            

61.7            12.2 61.7            

0.5            

1.5            
0.5            
0.5            

 13.5

 7.1

 0.0

 7.0

 0.1

 3.1

 0.1
 3.2

 0.3
 1.6  2.1

 26.2
 8.8
 0.5

 7.6
 7.0

3.6            

Share in total GHG³ 
(%)

3.7            

7.5            
4.7            

16.6            

        Cumulative    
        total (%)    

19.7            
36.2            
43.7            
48.5            

CO  emissions and drivers - Kaya decomposition (1990=100) ¹

1990 CO₂ emissions
(MtCO2)

 0.8

-            
0.1            

2.1            

1.0            

2.4            
0.6            

2.5            

1.2            
0.1            

1.2            

 0.0
 0.8

19.7            

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



II.386  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Turkey

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.387

Turkey
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 128.8  154.0  201.2  215.9  267.8  319.0  378.6 194%
Share of World CO₂ from fuel combustion 0.6% 0.7% 0.9% 0.8% 0.9% 1.0% 1.2%

TPES (PJ) 2154   2 550   3 194   3 517   4 426   5 393   6 146 185%
GDP (billion 2010 USD) 364  426.3  520.9  658.1  771.9 1 087.8 1 206.0 231%
GDP PPP (billion 2010 USD) 594.3  696.0  850.6 1 074.6 1 260.4 1 776.3 1 969.2 231%
Population (millions) 55.1  59.8  64.3  68.4  73.1  78.2  80.3 46%

CO₂ / TPES (tCO  per TJ) 59.8 60.4 63.0 61.4 60.5 59.1 61.6 3%
CO  / GDP (kgCO  per 2010 USD) 0.35 0.4 0.4 0.3 0.3 0.3 0.3 -11%
CO  / GDP PPP (kgCO  per 2010 USD) 0.22 0.2 0.2 0.2 0.2 0.2 0.2 -12%
CO  / population (tCO  per capita) 2.3 2.6 3.1 3.2 3.7 4.1 4.7 102%

Share of electricity output from fossil fuels 60% 58% 75% 75% 74% 68% 70%
CO  / kWh of electricity (gCO /kWh) 588 525 539 446 468 446 461 -22%

CO₂ emissions index 100 120 156 168 208 248 294 194%
Population index 100 108 117 124 133 142 146 46%
GDP PPP per population index 100 108 123 146 160 211 227 127%
Energy intensity index - TPES / GDP PPP 100 101 104 90 97 84 86 -14%
Carbon intensity index - CO  / TPES 100 101 105 103 101 99 103 3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  156.8  102.5  0.3 194%
Electricity and heat generation  98.2  40.7  0.3 314%
Other energy industry own use  7.5  3.7 - 230%
Manufacturing industries and construction  27.9  24.2 - 110%
Transport -  1.0 - 197%
      of which: road                     -  0.2 - 203%
Other  23.2  32.9 - 139%
     of which: residential                8.0  26.1 - 60%
     of which: services  15.2  6.6 - +
Memo: international marine bunkers - - - 614%
Memo: international aviation bunkers - - - +

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - coal            
Residential - gas                          
Manufacturing industries - gas             
Manufacturing industries - oil             
Non-specified other sectors - coal         
Unallocated autoproducers - coal           

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.388  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Turkmenistan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.389

Turkmenistan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 44.7  33.3  36.7  48.1  56.9  69.1  69.0 55%
Share of World CO₂ from fuel combustion 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

TPES (PJ) 734    573    623    803    950   1 157   1 156 58%
GDP (billion 2010 USD) 13.7  8.6  10.8  13.8  22.6  37.3  42.1 208%
GDP PPP (billion 2010 USD) 30  19.0  23.6  30.3  49.6  81.7  92.5 208%
Population (millions) 3.7  4.2  4.5  4.8  5.1  5.6  5.8 56%

CO₂ / TPES (tCO  per TJ) 60.9 58.0 58.8 59.9 59.9 59.7 59.7 -2%
CO  / GDP (kgCO  per 2010 USD) 3.26 3.8 3.4 3.5 2.5 1.9 1.6 -50%
CO  / GDP PPP (kgCO  per 2010 USD) 1.49 1.8 1.6 1.6 1.1 0.8 0.7 -50%
CO  / population (tCO  per capita) 12.1 7.9 8.1 10.1 11.2 12.4 12.0 -1%

Share of electricity output from fossil fuels 95% 100% 100% 100% 100% 100% 100%
CO  / kWh of electricity (gCO /kWh) 689 936 876 876 959 893 893 30%

CO₂ emissions index 100 74 82 108 127 155 155 55%
Population index 100 114 123 129 138 151 156 56%
GDP PPP per population index 100 55 64 78 120 180 197 97%
Energy intensity index - TPES / GDP PPP 100 124 108 109 78 58 51 -49%
Carbon intensity index - CO  / TPES 100 95 97 98 98 98 98 -2%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  50.1 - 55%
Electricity and heat generation -  20.7 - 106%
Other energy industry own use -  4.9 - 73%
Manufacturing industries and construction -  2.4 - 221%
Transport -  3.9 - 20%
      of which: road                     - - - 91%
Other -  18.3 - 38%
     of which: residential               - - - x
     of which: services -  16.8 - 95%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - 90%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Non-specified other - gas                  
Non-specified other - oil                  
Road - oil                                 
Other energy industry own use - gas        
Other transport - gas                      
Manufacturing industries - gas             
Residential - oil                          
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.390  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Ukraine

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 

CO  emissions Population
GDP PPP/population TPES/GDP PPP
CO /TPES 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2017

Figure 5. Changes in selected indicators 

-200

-160

-120

-80

-40

0

40

80

120

160

00-10 10-17

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 

-30

-20

-10

0

10

20

2000 - 2010 2010 - 2017 2000 - 2017

ch
an

ge
 (m

illi
on

 to
nn

es
 o

f C
O

) 
Figure 4. CO  from electricity generation: 

driving factors¹ 

CO  intensity of fossil mix Generation efficiency
Fossil share of electricity Total electricity output
CO  emissions 

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.391

Ukraine
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 688.6  395.8  295.1  290.6  266.6  187.6  171.3 -75%
Share of World CO₂ from fuel combustion 3.4% 1.9% 1.3% 1.1% 0.9% 0.6% 0.5%

TPES (PJ) 10552   6 854   5 602   5 907   5 545   3 889   3 746 -65%
GDP (billion 2010 USD) 205.8  98.8  89.4  129.9  136.0  121.2  127.3 -38%
GDP PPP (billion 2010 USD) 532  255.4  231.1  336.0  351.7  313.4  329.1 -38%
Population (millions) 51.9  51.5  49.2  47.1  45.9  45.2  44.8 -14%

CO₂ / TPES (tCO  per TJ) 65.3 57.8 52.7 49.2 48.1 48.2 45.7 -30%
CO  / GDP (kgCO  per 2010 USD) 3.35 4.0 3.3 2.2 2.0 1.5 1.3 -60%
CO  / GDP PPP (kgCO  per 2010 USD) 1.29 1.6 1.3 0.9 0.8 0.6 0.5 -60%
CO  / population (tCO  per capita) 13.3 7.7 6.0 6.2 5.8 4.2 3.8 -71%

Share of electricity output from fossil fuels 71% 59% 48% 46% 46% 41% 38%
CO  / kWh of electricity (gCO /kWh) 664 576 407 408 424 396 361 -46%

CO₂ emissions index 100 57 43 42 39 27 25 -75%
Population index 100 99 95 91 88 87 86 -14%
GDP PPP per population index 100 48 46 70 75 68 72 -28%
Energy intensity index - TPES / GDP PPP 100 135 122 89 80 63 57 -43%
Carbon intensity index - CO  / TPES 100 88 81 75 74 74 70 -30%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  89.0  53.3  0.0 -75%
Electricity and heat generation  62.6  18.6  0.0 -75%
Other energy industry own use  0.8  2.2 - -87%
Manufacturing industries and construction  24.1  6.2 - -84%
Transport  0.0  3.8 - -54%
      of which: road                     -  0.1 - -55%
Other  1.6  22.5 - -65%
     of which: residential                1.1  20.7 - -58%
     of which: services  0.4  1.4 - -20%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -88%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Residential - gas                          
Main activity prod. elec. and heat  - gas  
Unallocated autoproducers - coal           
Manufacturing industries - gas             
Unallocated autoproducers - gas            
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.392  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

United Arab Emirates

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
Residential Other
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.393

United Arab Emirates
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 51.9  69.7  79.9  111.1  154.6  186.6  196.5 279%
Share of World CO₂ from fuel combustion 0.3% 0.3% 0.3% 0.4% 0.5% 0.6% 0.6%

TPES (PJ) 855   1 159   1 320   1 863   2 554   3 263   2 832 231%
GDP (billion 2010 USD) 125.8  151.4  198.2  257.4  289.8  373.1  387.3 208%
GDP PPP (billion 2010 USD) 201.3  242.3  317.3  411.9  463.8  597.1  619.8 208%
Population (millions) 1.9  2.4  3.2  4.6  8.3  9.2  9.4 405%

CO₂ / TPES (tCO  per TJ) 60.7 60.1 60.5 59.6 60.5 57.2 69.4 14%
CO  / GDP (kgCO  per 2010 USD) 0.41 0.5 0.4 0.4 0.5 0.5 0.5 23%
CO  / GDP PPP (kgCO  per 2010 USD) 0.26 0.3 0.3 0.3 0.3 0.3 0.3 23%
CO  / population (tCO  per capita) 27.9 28.4 25.3 24.3 18.7 20.4 20.9 -25%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 100% 99%
CO  / kWh of electricity (gCO /kWh) 748 742 732 848 601 568 658 -12%

CO₂ emissions index 100 134 154 214 298 360 379 279%
Population index 100 132 170 246 445 492 505 405%
GDP PPP per population index 100 91 93 83 52 60 61 -39%
Energy intensity index - TPES / GDP PPP 100 113 98 106 130 129 108 8%
Carbon intensity index - CO  / TPES 100 99 100 98 100 94 114 14%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  8.4  139.1 - 279%
Electricity and heat generation -  86.7 - 594%
Other energy industry own use -  1.4 - 193%
Manufacturing industries and construction  8.4  51.0 - 139%
Transport - - - 261%
      of which: road                     - - - 251%
Other - - - 231%
     of which: residential               - - - 231%
     of which: services - - - -
Memo: international marine bunkers - - - 149%
Memo: international aviation bunkers - - - 138%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Road - oil                                 
Manufacturing industries - coal            
Manufacturing industries - oil             
Main activity prod. elec. and heat  - oil  
Other energy industry own use - gas        
Other energy industry own use - oil        
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.394  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

United Kingdom

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.395

United Kingdom
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 549.4  513.8  520.6  531.6  476.6  394.1  358.7 -35%
Share of World CO₂ from fuel combustion 2.7% 2.4% 2.2% 2.0% 1.6% 1.2% 1.1%

TPES (PJ) 8622   9 060   9 336   9 330   8 527   7 606   7 364 -15%
GDP (billion 2010 USD) 1634.6 1 771.1 2 089.9 2 403.4 2 452.9 2 719.6 2 818.7 72%
GDP PPP (billion 2010 USD) 1506.3 1 632.1 1 925.9 2 214.7 2 260.4 2 506.1 2 597.5 72%
Population (millions) 57.2  58.0  58.9  60.4  62.8  65.1  66.0 15%

CO₂ / TPES (tCO  per TJ) 63.7 56.7 55.8 57.0 55.9 51.8 48.7 -24%
CO  / GDP (kgCO  per 2010 USD) 0.34 0.3 0.2 0.2 0.2 0.1 0.1 -62%
CO  / GDP PPP (kgCO  per 2010 USD) 0.37 0.3 0.3 0.2 0.2 0.2 0.1 -62%
CO  / population (tCO  per capita) 9.6 8.9 8.8 8.8 7.6 6.1 5.4 -43%

Share of electricity output from fossil fuels 78% 71% 75% 75% 77% 54% 49%
CO  / kWh of electricity (gCO /kWh) 691 538 480 501 452 350 245 -64%

CO₂ emissions index 100 94 95 97 87 72 65 -35%
Population index 100 101 103 106 110 114 115 15%
GDP PPP per population index 100 107 124 139 137 146 149 49%
Energy intensity index - TPES / GDP PPP 100 97 85 74 66 53 50 -50%
Carbon intensity index - CO  / TPES 100 89 88 89 88 81 76 -24%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  36.5  156.9  5.0 -35%
Electricity and heat generation  24.6  57.5  4.4 -60%
Other energy industry own use  3.4  10.4 - -9%
Manufacturing industries and construction  6.1  18.2  0.3 -52%
Transport  0.0 - - 6%
      of which: road                     - - - 6%
Other  2.3  70.8  0.2 -22%
     of which: residential                2.2  54.0  0.0 -17%
     of which: services  0.1  14.8  0.2 -7%
Memo: international marine bunkers - - - -4%
Memo: international aviation bunkers - - - 77%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                   
Residential - gas                            
Main activity prod. elec. and heat  - gas ***
Main activity prod. elec. and heat - coal    
Manufacturing industries - gas               
Non-specified other - gas                    
Unallocated autoproducers - gas ***          
Manufacturing industries - oil               
Other energy industry own use - oil          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.396  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

United States

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 

Electricity and heat Other energy industries
Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.397

United States
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 4803.1 5 073.9 5 729.9 5 703.2 5 352.1 4 928.6 4 761.3 -1%
Share of World CO₂ from fuel combustion 23.4% 23.7% 24.7% 21.1% 17.5% 15.2% 14.5%

TPES (PJ) 80178   86 554   95 199   97 089   92 817   91 582   90 235 13%
GDP (billion 2010 USD) 9001.2 10 216.9 12 620.3 14 332.5 14 992.1 16 710.5 17 348.6 93%
GDP PPP (billion 2010 USD) 9001.2 10 216.9 12 620.3 14 332.5 14 992.1 16 710.5 17 348.6 93%
Population (millions) 250.2  266.6  282.4  296.0  309.8  321.3  326.0 30%

CO₂ / TPES (tCO  per TJ) 59.9 58.6 60.2 58.7 57.7 53.8 52.8 -12%
CO  / GDP (kgCO  per 2010 USD) 0.53 0.5 0.5 0.4 0.4 0.3 0.3 -49%
CO  / GDP PPP (kgCO  per 2010 USD) 0.53 0.5 0.5 0.4 0.4 0.3 0.3 -49%
CO  / population (tCO  per capita) 19.2 19.0 20.3 19.3 17.3 15.3 14.6 -24%

Share of electricity output from fossil fuels 69% 69% 72% 72% 71% 67% 63%
CO  / kWh of electricity (gCO /kWh) 593 601 626 586 531 456 421 -29%

CO₂ emissions index 100 106 119 119 111 103 99 -1%
Population index 100 107 113 118 124 128 130 30%
GDP PPP per population index 100 107 124 135 135 145 148 48%
Energy intensity index - TPES / GDP PPP 100 95 85 76 70 62 58 -42%
Carbon intensity index - CO  / TPES 100 98 100 98 96 90 88 -12%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion 1 324.2 1 436.7  19.0 -1%
Electricity and heat generation 1 239.8  543.8  15.8 -4%
Other energy industry own use  6.8  136.0 - -7%
Manufacturing industries and construction  75.8  292.8  2.4 -29%
Transport -  42.5 - 21%
      of which: road                     -  2.7 - 26%
Other  1.9  421.7  0.8 -11%
     of which: residential               -  243.5 - -12%
     of which: services  1.9  174.6  0.8 -4%
Memo: international marine bunkers - - - -19%
Memo: international aviation bunkers - - - 89%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat - coal  
Main activity prod. elec. and heat  - gas  
Manufacturing industries - gas             
Residential - gas                          
Other transport - oil                      
Non-specified other - gas                  
Other energy industry own use - gas        
Other energy industry own use - oil        

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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II.398  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Uruguay

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.399

Uruguay
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 3.6  4.4  5.1  5.2  6.0  6.4  5.9 63%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 94    108    129    124    171    210    214 127%
GDP (billion 2010 USD) 21.4  25.9  29.9  30.2  40.3  47.6  49.6 132%
GDP PPP (billion 2010 USD) 30  36.4  41.9  42.3  56.5  66.7  69.6 132%
Population (millions) 3.1  3.2  3.3  3.3  3.4  3.4  3.5 11%

CO₂ / TPES (tCO  per TJ) 38.2 40.8 39.3 41.6 34.8 30.4 27.4 -28%
CO  / GDP (kgCO  per 2010 USD) 0.17 0.2 0.2 0.2 0.1 0.1 0.1 -30%
CO  / GDP PPP (kgCO  per 2010 USD) 0.12 0.1 0.1 0.1 0.1 0.1 0.1 -30%
CO  / population (tCO  per capita) 1.2 1.4 1.5 1.5 1.8 1.9 1.7 47%

Share of electricity output from fossil fuels 5% 7% 7% 13% 12% 7% 2%
CO  / kWh of electricity (gCO /kWh) 43 54 57 104 80 54 14 -68%

CO₂ emissions index 100 122 141 143 166 177 163 63%
Population index 100 104 107 107 108 110 111 11%
GDP PPP per population index 100 117 131 132 174 202 209 109%
Energy intensity index - TPES / GDP PPP 100 94 98 93 96 100 98 -2%
Carbon intensity index - CO  / TPES 100 107 103 109 91 80 72 -28%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion -  0.1 - 63%
Electricity and heat generation -  0.0 - -42%
Other energy industry own use -  0.0 - -24%
Manufacturing industries and construction -  0.0 - 44%
Transport - - - 147%
      of which: road                     - - - 159%
Other -  0.1 - -2%
     of which: residential               -  0.0 - -7%
     of which: services -  0.0 - -40%
Memo: international marine bunkers - - - -12%
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Manufacturing industries - oil             
Non-specified other - oil                  
Residential - oil                          
Main activity prod. elec. and heat  - oil  
Other energy industry own use - oil        
Residential - gas                          
Manufacturing industries - gas             
Non-specified other - gas                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.400  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Uzbekistan

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.401

Uzbekistan
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 114.9  94.6  115.1  105.6  100.6  92.2  81.2 -29%
Share of World CO₂ from fuel combustion 0.6% 0.4% 0.5% 0.4% 0.3% 0.3% 0.3%

TPES (PJ) 1942   1 790   2 116   1 966   1 780   1 615   1 416 -27%
GDP (billion 2010 USD) 20.5  16.6  20.0  26.1  39.3  57.9  65.8 222%
GDP PPP (billion 2010 USD) 61.7  50.1  60.5  78.7  118.6  174.8  198.4 222%
Population (millions) 20.5  22.8  24.7  26.2  28.6  31.3  32.4 58%

CO₂ / TPES (tCO  per TJ) 59.2 52.8 54.4 53.7 56.5 57.1 57.3 -3%
CO  / GDP (kgCO  per 2010 USD) 5.62 5.7 5.7 4.0 2.6 1.6 1.2 -78%
CO  / GDP PPP (kgCO  per 2010 USD) 1.86 1.9 1.9 1.3 0.8 0.5 0.4 -78%
CO  / population (tCO  per capita) 5.6 4.2 4.7 4.0 3.5 2.9 2.5 -55%

Share of electricity output from fossil fuels 88% 87% 93% 81% 84% 88% 86%
CO  / kWh of electricity (gCO /kWh) 630 576 666 577 565 624 545 -14%

CO₂ emissions index 100 82 100 92 88 80 71 -29%
Population index 100 111 120 128 139 153 158 58%
GDP PPP per population index 100 73 82 100 138 186 204 104%
Energy intensity index - TPES / GDP PPP 100 114 111 79 48 29 23 -77%
Carbon intensity index - CO  / TPES 100 89 92 91 96 96 97 -3%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  7.6  67.4 - -29%
Electricity and heat generation  5.6  35.1 - -6%
Other energy industry own use -  1.8 - -40%
Manufacturing industries and construction  1.0  7.7 - x
Transport -  1.7 - -11%
      of which: road                     -  0.1 - -45%
Other  1.1  21.1 - -61%
     of which: residential                0.1  17.4 - x
     of which: services -  3.5 - x
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat  - gas  
Residential - gas                          
Manufacturing industries - gas             
Main activity prod. elec. and heat - coal  
Non-specified other - gas                  
Road - oil                                 
Other energy industry own use - gas        
Other transport - gas                      
Non-specified other - oil                  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.402  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Bolivarian Republic of Venezuela

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.403

Bolivarian Republic of Venezuela
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 93.6  106.1  116.2  137.7  171.5  140.5  113.7 22%
Share of World CO₂ from fuel combustion 0.5% 0.5% 0.5% 0.5% 0.6% 0.4% 0.4%

TPES (PJ) 1655   1 958   2 142   2 285   3 032   2 511   2 087 26%
GDP (billion 2010 USD) 235  278.4  289.0  327.8  393.2  395.2  283.9 21%
GDP PPP (billion 2010 USD) 281.2  333.1  345.8  392.3  470.6  472.9  339.8 21%
Population (millions) 19.9  22.2  24.5  26.8  29.0  31.2  32.0 61%

CO₂ / TPES (tCO  per TJ) 56.6 54.2 54.3 60.3 56.6 56.0 54.5 -4%
CO  / GDP (kgCO  per 2010 USD) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 1%
CO  / GDP PPP (kgCO  per 2010 USD) 0.33 0.3 0.3 0.4 0.4 0.3 0.3 1%
CO  / population (tCO  per capita) 4.7 4.8 4.7 5.1 5.9 4.5 3.6 -25%

Share of electricity output from fossil fuels 38% 30% 26% 27% 33% 39% 39%
CO  / kWh of electricity (gCO /kWh) 282 185 190 209 246 296 288 2%

CO₂ emissions index 100 113 124 147 183 150 122 22%
Population index 100 112 123 135 146 157 161 61%
GDP PPP per population index 100 106 100 103 114 107 75 -25%
Energy intensity index - TPES / GDP PPP 100 100 105 99 110 90 104 4%
Carbon intensity index - CO  / TPES 100 96 96 107 100 99 96 -4%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.5  46.8 - 22%
Electricity and heat generation -  17.0 - 84%
Other energy industry own use -  14.9 - 6%
Manufacturing industries and construction  0.5  12.4 - -1%
Transport -  0.0 - 18%
      of which: road                     - - - 18%
Other -  2.5 - -2%
     of which: residential               -  1.9 - -10%
     of which: services -  0.6 - 33%
Memo: international marine bunkers - - - -19%
Memo: international aviation bunkers - - - 10%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - gas  
Other energy industry own use - gas        
Main activity prod. elec. and heat  - oil  
Manufacturing industries - gas             
Manufacturing industries - oil             
Other energy industry own use - oil        
Residential - gas                          
Residential - oil                          

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.404  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Viet Nam

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Manuf. ind. and construction Transport
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.405

Viet Nam
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 17.4  27.5  44.2  79.2  126.7  182.6  191.2 1000%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.2% 0.3% 0.4% 0.6% 0.6%

TPES (PJ) 748    916   1 203   1 729   2 474   3 066   3 273 338%
GDP (billion 2010 USD) 29.5  43.7  61.1  85.4  115.9  154.5  175.3 495%
GDP PPP (billion 2010 USD) 97.1  144.0  201.5  281.3  382.1  509.3  577.7 495%
Population (millions) 68.2  75.2  80.3  84.3  88.5  93.6  95.5 40%

CO₂ / TPES (tCO  per TJ) 23.2 30.0 36.8 45.8 51.2 59.5 58.4 151%
CO  / GDP (kgCO  per 2010 USD) 0.59 0.6 0.7 0.9 1.1 1.2 1.1 85%
CO  / GDP PPP (kgCO  per 2010 USD) 0.18 0.2 0.2 0.3 0.3 0.4 0.3 85%
CO  / population (tCO  per capita) 0.3 0.4 0.6 0.9 1.4 2.0 2.0 685%

Share of electricity output from fossil fuels 38% 28% 45% 68% 71% 65% 55%
CO  / kWh of electricity (gCO /kWh) 562 306 433 453 437 435 360 -36%

CO₂ emissions index 100 158 254 456 728 1050 1100 1000%
Population index 100 110 118 124 130 137 140 40%
GDP PPP per population index 100 135 176 234 303 382 425 325%
Energy intensity index - TPES / GDP PPP 100 83 77 80 84 78 74 -26%
Carbon intensity index - CO  / TPES 100 129 158 197 220 256 251 151%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  115.3  18.3 - 1000%
Electricity and heat generation  55.1  15.9 - +
Other energy industry own use - - - -
Manufacturing industries and construction  50.5  2.4 - +
Transport -  0.0 - 817%
      of which: road                     - - - 846%
Other  9.7 - - 540%
     of which: residential                7.4 - - 843%
     of which: services  2.2 - - 526%
Memo: international marine bunkers - - - 693%
Memo: international aviation bunkers - - - x

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - coal            
Road - oil                                 
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Residential - coal                         
Non-specified other - oil                  
Residential - oil                          
Manufacturing industries - gas             

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.406  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Yemen

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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Figure 4. CO  from electricity generation: 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.407

Yemen
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 6.3  9.4  13.3  18.8  22.4  11.7  8.9 42%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.1% 0.1% 0.1% 0.0% 0.0%

TPES (PJ) 105    143    199    276    327    154    136 30%
GDP (billion 2010 USD) 11.7  15.8  20.3  25.0  30.9  24.1  19.6 67%
GDP PPP (billion 2010 USD) 39.3  53.0  68.2  83.8  103.6  80.7  65.6 67%
Population (millions) 12.1  15.3  17.9  20.6  23.6  26.9  28.3 134%

CO₂ / TPES (tCO  per TJ) 59.8 66.0 67.2 68.3 68.5 75.8 65.4 9%
CO  / GDP (kgCO  per 2010 USD) 0.54 0.6 0.7 0.8 0.7 0.5 0.5 -15%
CO  / GDP PPP (kgCO  per 2010 USD) 0.16 0.2 0.2 0.2 0.2 0.1 0.1 -15%
CO  / population (tCO  per capita) 0.5 0.6 0.7 0.9 0.9 0.4 0.3 -39%

Share of electricity output from fossil fuels 100% 100% 100% 100% 100% 98% 86%
CO  / kWh of electricity (gCO /kWh) 754 955 934 849 789 725 631 -16%

CO₂ emissions index 100 150 212 299 356 185 142 42%
Population index 100 127 148 171 196 223 234 134%
GDP PPP per population index 100 106 117 125 135 92 71 -29%
Energy intensity index - TPES / GDP PPP 100 101 109 123 118 71 78 -22%
Carbon intensity index - CO  / TPES 100 110 112 114 114 127 109 9%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  0.3  1.2 - 42%
Electricity and heat generation -  1.2 - 167%
Other energy industry own use - - - -56%
Manufacturing industries and construction  0.3 - - x
Transport - - - -35%
      of which: road                     - - - -35%
Other - - - 156%
     of which: residential               - - - 111%
     of which: services - - - x
Memo: international marine bunkers - - - -73%
Memo: international aviation bunkers - - - -90%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Road - oil                                 
Main activity prod. elec. and heat  - oil  
Residential - oil                          
Main activity prod. elec. and heat  - gas  
Manufacturing industries - oil             
Non-specified other - oil                  
Manufacturing industries - coal            
Other energy industry own use - oil        
Unallocated autoproducers - oil            

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.408  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Zambia

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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Figure 5. Changes in selected indicators 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.409

Zambia
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 2.6  2.0  1.7  2.1  1.6  3.5  6.0 135%
Share of World CO₂ from fuel combustion 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 227    244    263    315    365    455    505 122%
GDP (billion 2010 USD) 8.4  8.3  9.9  13.4  20.3  26.1  28.0 233%
GDP PPP (billion 2010 USD) 18.4  18.2  21.7  29.3  44.5  57.2  61.4 233%
Population (millions) 8  9.1  10.5  12.1  13.9  16.1  17.1 113%

CO₂ / TPES (tCO  per TJ) 11.3 8.2 6.3 6.7 4.5 7.6 11.9 5%
CO  / GDP (kgCO  per 2010 USD) 0.31 0.2 0.2 0.2 0.1 0.1 0.2 -30%
CO  / GDP PPP (kgCO  per 2010 USD) 0.14 0.1 0.1 0.1 0.0 0.1 0.1 -29%
CO  / population (tCO  per capita) 0.3 0.2 0.2 0.2 0.1 0.2 0.4 10%

Share of electricity output from fossil fuels 1% 1% 1% 1% 0% 3% 14%
CO  / kWh of electricity (gCO /kWh) 12 7 7 6 2 22 132 1032%

CO₂ emissions index 100 78 65 83 64 136 235 135%
Population index 100 114 131 150 173 201 213 113%
GDP PPP per population index 100 87 90 106 140 155 157 57%
Energy intensity index - TPES / GDP PPP 100 109 98 87 67 65 67 -33%
Carbon intensity index - CO  / TPES 100 73 56 60 40 68 105 5%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  1.9 - - 135%
Electricity and heat generation  1.5 - - +
Other energy industry own use - - - -57%
Manufacturing industries and construction  0.4 - - 31%
Transport - - - 49%
      of which: road                     - - - 66%
Other - - - 276%
     of which: residential               - - - -90%
     of which: services - - - -19%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -39%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Manufacturing industries - oil             
Non-specified other - oil                  
Road - oil                                 
Main activity prod. elec. and heat  - oil  
Manufacturing industries - coal            
Other energy industry own use - oil        
Residential - oil                          
Other transport - oil                      

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 
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II.410  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

Zimbabwe

INTERNATIONAL ENERGY AGENCY

1. Electricity decomposition: CO  emissions = CO  intensity of fossil mix x fossil share of elec. x thermal efficiency x elec. output. See Part I, Chapter 2. 
2. Kaya decomposition: CO  emissions = CO /TPES x TPES/GDP x GDP/population x population. See Part I, Chapter 2.
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Figure 3. Electricity generation by fuel 
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Figure 1. CO  emissions by fuel 
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Figure 2. CO  emissions by sector 
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Figure 6. Total CO  emissions and 
drivers² 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  II.411

Zimbabwe
Key indicators

%change
1990 1995 2000 2005 2010 2015 2017 90-17

CO  fuel combustion (MtCO₂) 16.3  15.1  13.3  10.3  9.5  11.8  9.7 -40%
Share of World CO₂ from fuel combustion 0.1% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0%

TPES (PJ) 389    412    419    403    405    473    473 22%
GDP (billion 2010 USD) 14.5  15.4  17.2  11.7  12.0  17.0  18.0 24%
GDP PPP (billion 2010 USD) 28.8  30.6  34.3  23.4  24.0  34.0  35.8 24%
Population (millions) 10.2  11.3  12.2  12.9  14.1  15.8  16.5 62%

CO₂ / TPES (tCO  per TJ) 41.7 36.6 31.7 25.5 23.3 25.0 20.5 -51%
CO  / GDP (kgCO  per 2010 USD) 1.12 1.0 0.8 0.9 0.8 0.7 0.5 -52%
CO  / GDP PPP (kgCO  per 2010 USD) 0.56 0.5 0.4 0.4 0.4 0.3 0.3 -52%
CO  / population (tCO  per capita) 1.6 1.3 1.1 0.8 0.7 0.7 0.6 -63%

Share of electricity output from fossil fuels 53% 71% 54% 48% 32% 47% 45%
CO  / kWh of electricity (gCO /kWh) 728 938 755 639 558 734 705 -3%

CO₂ emissions index 100 93 82 63 58 73 60 -40%
Population index 100 111 120 127 138 155 162 62%
GDP PPP per population index 100 95 99 64 60 76 77 -23%
Energy intensity index - TPES / GDP PPP 100 100 90 128 125 103 98 -2%
Carbon intensity index - CO  / TPES 100 88 76 61 56 60 49 -51%

1. Please see the chapter Indicator sources and methods  in Part I for methodological notes. Based on GDP in 2010 USD, using purchasing power parities. 

2017 CO  emissions by sector   

Natural %change
million tonnes of CO ₂ gas 90-17

CO₂ fuel combustion  6.3 - - -40%
Electricity and heat generation  5.2 - - -22%
Other energy industry own use  0.1 - - -43%
Manufacturing industries and construction  1.0 - - -76%
Transport  0.0 - - 6%
      of which: road                     - - - 57%
Other  0.0 - - -62%
     of which: residential               - - - 5%
     of which: services  0.0 - - -99%
Memo: international marine bunkers - - - -
Memo: international aviation bunkers - - - -24%

2. Other includes industrial waste and non-renewable municipal waste.          

Key categories for CO  emissions from fuel combustion in 2017

IPCC source category

Main activity prod. elec. and heat - coal  
Road - oil                                 
Manufacturing industries - coal            
Non-specified other - oil                  
Residential - oil                          
Manufacturing industries - oil             
Other transport - oil                      
Other energy industry - coal               
Main activity prod. elec. and heat  - oil  

Memo: total CO  from fuel combustion

3. Percent calculated using the total GHG estimate excluding CO  emissions/removals from agriculture, forestry and other land use. 

INTERNATIONAL ENERGY AGENCY
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Emissions Database for Global Atmospheric Re-
search EDGAR)

edgar.jrc.ec.europa.eu

Fifth Assessment  
Report Intergovernmental Panel on Climate 
Change

2006 IPCC 
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.

Fuel combustion

General guidance and  
reporting

Reporting instructions

Fuel combustion
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mates: Changes under the 2006 IPCC Guidelines
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Other
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Industrial Processes

Other
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2006 IPCC Guidelines 
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Energy Statistics of OECD and 
Non-OECD Countries

 

World Energy Statistics (2017 edition), IEA/OECD 
2017. On-line data service: 
http://www.iea.org/statistics/topics/energybalances’ 

Revised 1996 IPCC Guidelines for 
National Greenhouse Gas Inventories

2006 IPCC Guidelines for National 
Greenhouse Gas Inventories

Fifth 
Assessment Report of the Intergovernmental Panel on 
Climate Change

Environm. Sc.,

Trends in global CO2 
emissions
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III.14  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

World ¹ 20 521.1  424.2 1 317.2  340.6 22 603.1 92.7% 2 647.1 4 076.3 1 332.4  168.9 8 224.6 32.2%
Annex I Parties 13 721.6  163.2  757.8  227.7 14 870.3 93.4%  914.2 1 020.7  633.2  33.4 2 601.5 35.1%
   Annex II Parties   9 659.6  84.9  473.4  179.6 10 397.6 93.7%  484.5  671.1  497.1  15.3 1 668.0 29.0%
      North America      5 222.7  33.0  168.1  117.6 5 541.4 94.8%  314.3  231.7  229.8  10.0  785.8 40.0%
       Europe      3 113.2  42.0  201.3  54.6 3 411.0 92.5%  133.8  250.8  224.2  0.8  609.6 21.9%
     Asia Oceania 1 323.8  9.9  104.0  7.4 1 445.2 92.3%  36.4  188.5  43.0  4.6  272.6 13.4%
   Annex I EIT   3 927.0  74.0  267.1  46.0 4 314.1 92.7%  421.8  320.1  120.1  18.0  880.0 47.9%
Non-Annex I Parties 6 170.0  261.0  559.4  112.8 7 103.2 90.5% 1 724.5 3 055.5  699.2  135.5 5 614.7 30.7%
Annex B Kyoto Parties 5 379.7  99.4  346.4  82.3 5 907.9 92.7%  348.4  561.0  300.4  7.9 1 217.6 28.6%

Intl. aviation bunkers  258.3 - - -  258.3 100.0%  0.0 - - -  0.0 100.0%
Intl. marine bunkers  371.3 - - -  371.3 100.0%  8.4 - - -  8.4 100.0%

Non-OECD Total 8 837.1  306.0  735.7  142.7 10 021.6 91.2% 2 022.3 3 221.8  755.2  148.0 6 147.2 32.9%
OECD Total 11 054.4  118.1  581.5  197.9 11 951.9 93.5%  616.4  854.5  577.2  20.8 2 069.0 29.8%

Canada  419.6  6.0  24.9  3.7  454.2 93.7%  58.4  22.6  25.8  4.4  111.2 52.5%
Chile  29.4  0.8  2.4  0.2  32.9 92.0%  5.6  6.8  4.7  0.0  17.1 32.7%
Mexico  257.0  2.6  25.8  4.2  289.6 89.6%  32.8  68.6  19.3  5.1  125.9 26.1%
United States 4 803.1  27.0  143.2  113.9 5 087.2 94.9%  255.9  209.1  204.0  5.6  674.6 37.9%
OECD Americas 5 509.1  36.5  196.3  122.1 5 863.9 94.6%  352.7  307.2  253.9  15.1  928.8 38.0%
Australia  259.7  5.9  10.5  2.0  278.1 95.5%  27.5  112.1  17.6  4.5  161.7 17.0%
Israel ²  32.8 -  2.3  0.2  35.3 93.0%  0.1  1.0  2.7  0.0  3.8 3.6%
Japan 1 042.3  4.1  92.1  4.6 1 143.2 91.5%  7.9  48.3  21.6  0.1  77.9 10.1%
Korea  231.8  13.8  22.1  1.8  269.5 91.1%  9.9  18.4  10.3  0.0  38.6 25.7%
New Zealand  21.7  0.0  1.4  0.7  23.9 91.1%  1.0  28.1  3.8  0.0  33.0 3.1%
OECD Asia Oceania 1 588.4  23.8  128.4  9.4 1 750.0 92.1%  46.5  208.0  55.9  4.6  315.1 14.8%

Austria  56.2  0.5  4.9  1.2  62.8 90.3%  2.0  5.9  5.1  0.0  13.0 15.3%
Belgium  106.5  1.3  7.5  0.8  116.1 92.8%  4.4  7.5  5.5  0.0  17.3 25.5%
Czech Republic  150.2  3.3  7.3  2.1  162.8 94.3%  7.3  9.0  3.4  0.0  19.7 37.2%
Denmark  51.0  0.2  1.0  1.3  53.6 95.6%  0.7  6.5  2.0 -  9.2 7.3%
Estonia  35.0  0.7  1.0  0.2  37.0 96.8%  0.6  1.9  1.4  0.0  3.9 14.9%
Finland  53.8  0.1  2.2  1.1  57.2 94.2%  1.1  3.1  8.9  0.0  13.1 8.1%
France  345.6  3.0  29.3  7.1  384.9 90.6%  11.6  48.6  16.4  0.2  76.8 15.1%
Germany  940.0  20.8  44.4  14.3 1 019.4 94.2%  40.4  49.9  52.8  0.1  143.2 28.2%
Greece  69.9  0.1  7.7  1.4  79.2 88.4%  12.3  4.5  3.2  0.0  20.1 61.5%
Hungary  65.7  0.5  4.7  1.2  71.9 91.9%  2.8  6.4  3.5  0.0  12.6 21.9%
Iceland  1.9 -  0.4  0.0  2.3 80.9%  0.0  0.3  0.2  0.0  0.5 1.7%
Ireland  30.1  0.1  1.9  0.7  32.8 92.1%  1.5  12.9  1.7 -  16.1 9.5%
Italy  389.4  3.8  29.8  7.2  430.2 91.4%  6.7  25.3  22.7  0.1  54.8 12.2%
Latvia  18.8  0.0  1.0  0.3  20.1 93.4%  0.7  3.8  0.6  0.1  5.2 13.4%
Lithuania  32.2  0.0  2.6  0.5  35.3 91.3%  0.8  5.8  1.4  0.1  8.0 9.6%
Luxembourg  10.7 -  1.0  0.0  11.8 91.4%  0.1  0.4  0.1 -  0.6 11.6%
Netherlands  147.8  0.7  11.9  1.3  161.6 91.8%  6.8  13.8  15.9  0.1  36.6 18.7%
Norway  27.5  2.3  6.5  1.0  37.3 79.9%  7.2  2.6  3.3  0.0  13.1 54.8%
Poland  344.8  6.8  15.9  3.5  370.9 94.8%  60.6  27.2  14.8  0.0  102.6 59.0%
Portugal  37.9  0.2  4.9  0.7  43.7 87.2%  0.6  5.0  5.1  0.0  10.7 5.8%
Slovak Republic  54.8  0.4  5.1  0.2  60.5 91.2%  1.5  3.9  1.9  0.0  7.4 20.8%
Slovenia  13.5  0.0  1.4  1.7  16.6 81.4%  1.3  1.4  1.0  0.0  3.7 34.7%
Spain  202.6  2.3  20.5  4.6  229.9 89.1%  4.8  21.4  10.2  0.1  36.6 13.0%
Sweden  52.1  0.9  3.5  1.7  58.1 91.1%  0.9  4.1  8.7  0.0  13.6 6.3%
Switzerland  40.7  0.0  3.5  0.7  44.9 90.7%  0.6  4.4  1.5  0.0  6.4 9.0%
Turkey  128.8  4.2  16.7  2.1  151.7 87.6%  7.9  29.2  15.2  0.0  52.3 15.1%
United Kingdom  549.4  5.7  20.6  9.4  585.1 94.9%  32.2  34.7  60.9  0.1  127.9 25.2%
OECD Europe 3 956.9  57.9  256.8  66.4 4 338.0 92.6%  217.2  339.3  267.4  1.1  825.0 26.3%
IEA/Accession/Association 14 265.1  185.5  915.4  276.1 15 642.2 92.4% 1 229.8 2 386.2  963.9  94.8 4 674.6 26.3%
European Union - 28 4 024.2  52.9  257.2  65.2 4 399.4 92.7%  216.8  329.8  259.3  1.2  807.1 26.9%
G20 16 794.3  227.4 1 077.8  300.8 18 400.4 92.5% 1 591.5 2 559.9 1 034.7  116.5 5 302.6 30.0%
Africa  530.7  98.2  40.5  5.1  674.4 93.2%  481.9  638.4  101.7  17.9 1 239.9 38.9%
Americas 6 062.7  60.5  247.7  138.5 6 509.4 94.1%  495.5  903.0  353.9  85.0 1 837.4 27.0%
Asia 5 833.3  142.5  540.4  92.6 6 608.7 90.4% 1 069.0 1 792.2  501.5  36.2 3 398.8 31.5%
Europe 7 173.2  117.1  476.4  101.5 7 868.2 92.7%  562.6  584.9  350.7  18.9 1 517.0 37.1%
Oceania  281.4  5.9  11.9  2.8  302.0 95.1%  28.5  140.3  21.4  4.5  194.7 14.7%

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2. Please refer to the chapter Geographical coverage. 
Sources:  IEA, CO2 emissions from fuel combustion. EDGAR 4.3.2 FT2016, EDGAR 5.0 and 4.2 FT2010 databases for other emissions.
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.15

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP³

 204.7  206.0 1 855.4  338.0 2 604.0 7.9%  95.9  140.1  108.9 33 776.7 70.5% 0.73 World ¹

 126.8  176.5  609.2  128.6 1 041.1 12.2%  77.8  106.5  80.0 18 777.2 79.5% 0.62 Annex I Parties   
 102.3  137.6  407.2  87.4  734.5 13.9%  71.4  81.2  73.3 13 026.0 79.3% 0.52 Annex II Parties      
 71.9  34.9  166.5  44.8  318.1 22.6%  37.4  36.1  44.0 6 762.8 83.4% 0.69 North America      
 23.1  92.5  162.8  29.6  308.1 7.5%  21.6  31.6  15.1 4 397.1 75.3% 0.41 Europe      
 7.3  10.2  77.9  13.0  108.3 6.7%  12.4  13.5  14.2 1 866.1 73.8% 0.44 Asia Oceania   

 22.9  38.7  180.1  36.7  278.4 8.2%  6.4  24.7  4.8 5 508.4 80.7% 1.18 Annex I EIT   
 72.9  29.5 1 246.2  195.2 1 543.9 4.7%  18.1  33.6  28.9 14 342.2 57.4% 0.90 Non-Annex I Parties 
 36.8  116.9  341.5  50.1  545.3 6.8%  22.4  42.2  15.6 7 751.0 75.7% 0.58 Annex B Kyoto Parties

 2.2 - -  1.7  3.9 55.7% - - -  262.2 99.3% .. Intl. aviation bunkers
 2.9 - -  12.4  15.2 18.7% - - -  394.9 96.9% .. Intl. marine bunkers

 87.1  56.3 1 342.9  216.5 1 702.8 5.1%  20.0  54.3  28.4 17 974.4 62.6% 1.00 Non-OECD Total
 112.6  149.7  512.5  107.4  882.2 12.8%  75.9  85.8  80.5 15 145.1 78.6% 0.54 OECD Total

 6.0  11.3  16.5  6.1  40.0 15.1%  0.5  10.0  3.8  619.7 79.1% 0.72 Canada
 0.3  0.0  4.0  0.5  4.8 5.6% - -  0.0  54.9 65.9% 0.51 Chile
 2.1  1.0  34.7  6.9  44.7 4.6%  2.0  0.6  0.8  463.7 63.5% 0.44 Mexico

 65.9  23.6  150.0  38.7  278.1 23.7%  36.9  26.0  40.2 6 143.1 83.9% 0.68 United States
 74.3  35.9  205.3  52.1  367.6 20.2%  39.5  36.7  44.9 7 281.4 82.0% 0.66 OECD Americas

 2.1  0.8  59.0  5.2  67.0 3.1%  0.8  4.5  0.4  512.5 57.6% 1.05 Australia
 0.1  0.2  0.8  0.7  1.8 7.1%  0.0  0.1  1.0  42.0 78.8% 0.46 Israel ²
 5.0  9.4  9.4  7.5  31.3 16.0%  11.6  7.9  13.8 1 285.7 82.4% 0.35 Japan
 1.4  1.1  4.9  2.1  9.4 14.4%  2.4  1.0  3.3  324.2 79.2% 0.65 Korea
 0.2 -  9.5  0.3  10.0 2.0% -  1.0  0.0  68.0 33.8% 0.89 New Zealand
 8.7  11.5  83.5  15.8  119.5 7.3%  14.8  14.6  18.4 2 232.4 74.7% 0.46 OECD Asia Oceania
 0.5  0.8  2.8  0.7  4.8 10.4%  0.0  1.2  0.4  82.3 72.0% 0.35 Austria
 0.6  3.7  3.0  0.9  8.2 6.8%  0.0  0.0  0.1  141.7 79.5% 0.48 Belgium
 1.2  1.2  4.7  1.1  8.1 14.9% -  0.0  0.0  190.6 85.0% 0.94 Czech Republic
 0.4  1.0  5.6  0.5  7.6 5.6% -  0.0  0.1  70.5 74.2% 0.42 Denmark
 0.2 -  1.1  0.2  1.5 13.6% -  0.0  0.0  42.3 86.3% 1.92 Estonia
 1.3  1.5  3.7  0.6  7.1 18.8% -  0.0  0.1  77.5 72.7% 0.55 Finland
 3.2  20.4  34.3  3.8  61.7 5.1%  5.9  2.0  3.1  534.4 68.0% 0.32 France
 6.5  21.9  32.5  6.7  67.7 9.7%  3.3  5.2  5.3 1 244.1 81.0% 0.52 Germany
 0.7  1.1  4.4  0.8  6.9 9.9%  0.6  2.0  0.1  108.9 76.2% 0.53 Greece
 0.5  3.1  5.3  0.5  9.4 5.5% -  0.8  0.0  94.7 73.3% 0.55 Hungary
 0.0  0.0  0.3  0.0  0.4 3.5% -  1.2  0.0  4.4 43.4% 0.60 Iceland
 0.2  0.9  6.4  0.3  7.8 2.9%  0.0  0.0  0.0  56.7 56.4% 0.75 Ireland
 2.2  6.9  15.4  4.1  28.5 7.6%  2.5  1.2  1.2  518.3 77.6% 0.30 Italy
 0.2 -  2.4  0.3  2.9 6.7% -  0.0 -  28.3 69.7% 0.81 Latvia
 0.3  0.7  3.7  0.4  5.1 5.1% -  0.0 -  48.4 68.7% .. Lithuania
 0.0 -  0.1  0.1  0.2 17.1% - - -  12.6 86.2% 0.64 Luxembourg
 0.6  4.7  6.9  1.2  13.4 4.4%  3.5  3.8  0.3  219.2 71.1% 0.46 Netherlands
 0.4  2.1  1.8  0.4  4.6 8.1% -  7.3  2.2  64.5 57.9% 0.38 Norway
 2.0  3.6  18.6  2.4  26.7 7.5% -  0.5  0.1  500.7 82.7% 1.32 Poland
 0.5  0.4  2.8  0.6  4.3 10.6% -  0.0  0.1  58.8 66.6% 0.29 Portugal
 0.5  1.0  2.5  0.3  4.3 10.8% -  0.1 -  72.3 79.1% 0.94 Slovak Republic
 0.1 -  0.9  0.2  1.2 6.7% -  0.9  0.0  22.5 66.4% 0.61 Slovenia
 1.8  2.9  15.3  2.7  22.6 7.8%  2.5  4.5  0.4  296.4 71.3% 0.33 Spain
 1.0  0.8  3.9  0.8  6.4 15.2% -  0.8  0.2  79.2 69.2% 0.31 Sweden
 0.4  0.1  1.6  0.5  2.5 16.8% -  0.4  0.6  54.8 76.2% 0.18 Switzerland
 1.5  0.1  21.7  4.4  27.8 5.6% -  0.6  1.9  234.4 60.8% 0.39 Turkey
 2.9  23.6  22.0  4.9  53.5 5.5%  3.3  1.9  1.0  772.7 76.4% 0.51 United Kingdom

 29.6  102.3  223.7  39.4  395.0 7.5%  21.6  34.5  17.2 5 631.4 75.7% 0.46 OECD Europe

 155.8  168.8 1 074.2  210.6 1 609.4 9.7%  88.0  98.6  91.8 22 204.7 71.3% 0.64 IEA/Accession/Association
 28.7  106.1  219.2  36.2  390.3 7.4%  21.6  28.4  12.5 5 659.4 76.4% 0.49 European Union - 28

 169.2  188.8 1 184.7  240.3 1 783.0 9.5%  94.6  115.0  94.8 25 790.4 72.8% 0.69 G20

 11.8  3.6  372.3  26.9  414.6 2.8% -  3.8  2.6 2 335.3 48.1% 1.09 Africa
 82.1  38.3  455.0  107.8  683.2 12.0%  43.4  47.1  46.8 9 167.2 73.1% 0.65 Americas
 56.7  31.4  603.5  111.7  803.3 7.1%  23.7  25.8  39.2 10 899.6 65.2% 0.80 Asia
 46.6  131.9  349.5  67.3  595.3 7.8%  28.0  57.9  19.9 10 086.4 78.3% 0.65 Europe
 2.3  0.8  68.5  5.5  77.0 2.9%  0.8  5.6  0.4  580.5 54.8% 1.02 Oceania

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2.Please refer to the chapter Geographical coverage. 
3. GHG / GDP PPP ratio is expressed in kg of CO2-equivalent per 2010 USD.
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III.16  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Non-OECD Total 8 837.1  306.0  735.7  142.7 10 021.6 91.2% 2 022.3 3 221.8  755.2  148.0 6 147.2 32.9%

Albania  5.7  0.2  0.6  0.2  6.6 88.8%  0.6  1.8  0.9  0.0  3.3 16.6%
Armenia  19.8 -  0.7  0.2  20.7 95.9%  0.6  1.4  0.3 -  2.3 25.1%
Azerbaijan  53.5  3.5  0.8  0.3  58.1 98.1%  18.6  4.8  1.4  0.0  24.8 74.9%
Belarus  99.9  0.3  4.9  4.0  109.1 91.8%  1.2  17.5  3.5  1.4  23.6 5.1%
Bosnia and Herzegovina  24.0 -  0.5  0.1  24.6 97.6%  3.0  1.5  0.3  0.0  4.8 62.2%
Bulgaria  71.5  0.2  7.1  0.5  79.2 90.5%  2.0  6.6  7.1  0.0  15.6 12.6%
Croatia  20.3  0.2  4.2  0.5  25.2 81.6%  1.3  1.9  0.9  0.0  4.1 32.6%
Cyprus ¹  3.9 -  0.6  0.0  4.5 85.7%  0.0  0.3  0.8 -  1.1 1.5%
Georgia  33.5 -  1.0  0.3  34.7 96.4%  0.7  3.0  0.6  0.0  4.2 17.1%
Gibraltar  0.1 -  0.0 -  0.1 99.3%  0.0 -  0.0 -  0.0 6.7%
Kazakhstan  237.3  3.6  11.6  1.0  253.5 95.0%  47.9  29.8  3.7  0.0  81.5 58.7%
Kosovo .. - - - .. .. - - - - - 0.0%
Kyrgyzstan  22.8 -  0.7  0.3  23.7 96.1%  0.7  5.0  1.2 -  6.8 9.7%
Malta  2.3 -  0.0  0.0  2.4 98.5%  0.0  0.1  0.0 -  0.1 4.1%
Republic of Moldova  30.5 -  1.2  0.2  32.0 95.5%  0.6  3.2  0.4 -  4.2 13.7%
Montenegro .. - - - .. .. - - - - - 0.0%
Republic of North Macedonia  8.6  0.0  2.6  0.0  11.2 76.8%  0.3  1.1  0.4  0.0  1.9 16.3%
Romania  168.2  1.1  15.6  1.6  186.5 90.8%  12.0  18.3  3.2  0.1  33.5 35.7%
Russian Federation 2 163.5  26.0  144.7  21.4 2 355.6 92.9%  282.6  152.3  66.1  15.5  516.4 54.7%
Serbia  61.9  0.9  3.2  0.3  66.4 94.6%  2.6  6.2  4.2  0.0  13.0 20.0%
Tajikistan  11.0 -  1.1  0.1  12.3 89.8%  0.5  3.3  0.6 -  4.4 12.2%
Turkmenistan  44.6  0.0  0.6  0.4  45.6 97.9%  26.7  3.3  0.6 -  30.5 87.4%
Ukraine  688.6  34.5  51.8  8.3  783.3 92.3%  47.2  64.4  11.3  0.8  123.7 38.1%
Uzbekistan  114.9  0.3  7.1  1.1  123.4 93.3%  15.6  15.1  2.5 -  33.2 46.8%
Non-OECD Europe and 
Eurasia 3 886.4  70.7  260.5  40.9 4 258.5 92.9%  464.5  340.8  110.1  17.8  933.2 49.8%

Algeria  51.2  12.7  3.8  0.3  68.0 94.0%  70.1  4.4  4.9  0.0  79.4 88.3%
Angola  3.9  7.2  0.1  0.0  11.3 98.5%  33.4  73.0  1.7  1.5  109.6 30.5%
Benin  0.3  0.0  0.1  0.0  0.4 62.1%  0.8  2.2  0.8 -  3.7 20.8%
Botswana  2.8 -  0.0  0.0  2.8 99.5%  0.4  7.3  0.3  0.1  8.0 5.1%
Cameroon  2.6  1.7  0.4  0.1  4.8 89.4%  8.4  24.4  1.9  2.8  37.6 22.5%
Congo  0.6  1.7  0.0  0.0  2.4 97.9%  7.7  1.9  0.4  0.1  10.2 76.0%
Côte d'Ivoire  2.7 -  0.2  0.1  3.0 89.6%  1.9  5.1  1.9  0.2  9.1 20.8%
Dem. Rep. of the Congo  3.0  0.0  0.3  0.1  3.4 87.0%  3.0  102.8  5.6  6.3  117.7 2.6%
Egypt  77.9  3.0  9.4  1.4  91.7 88.2%  16.7  12.5  9.3 -  38.5 43.4%
Eritrea .. -  0.0  0.0  0.0 ..  0.1  1.7  0.4 -  2.3 5.6%
Ethiopia  2.2 -  0.2  0.1  2.4 90.9%  7.3  47.8  6.3  1.7  63.0 11.6%
Gabon  0.9  5.2  0.1  0.0  6.2 99.0%  22.3  0.7  0.2  0.0  23.2 96.1%
Ghana  2.5 -  0.6  0.1  3.2 79.4%  1.8  4.5  2.3  0.1  8.6 20.8%
Kenya  5.5 -  0.8  0.1  6.5 85.3%  5.9  17.2  3.3  0.2  26.6 22.2%
Libya  25.8  8.4  2.7  0.2  37.1 92.1%  39.8  1.3  1.3  0.0  42.4 93.9%
Mauritius  1.2 -  0.0  0.0  1.2 97.8%  0.1  0.1  0.2 -  0.3 20.4%
Morocco  19.7 -  4.7  0.3  24.7 79.6%  0.4  6.4  4.6 -  11.3 3.4%
Mozambique  1.1 -  0.0  0.1  1.2 91.7%  2.0  8.4  2.1  0.0  12.5 15.7%
Namibia .. -  0.0  0.0  0.0 ..  0.0  4.0  0.2 -  4.3 0.8%
Niger .. -  0.0  0.0  0.0 ..  0.7  6.3  1.1 -  8.1 8.8%
Nigeria  28.1  43.8  2.2  0.6  74.7 96.2%  202.6  26.9  13.6  0.2  243.4 83.3%
Senegal  2.1 -  0.2  0.1  2.4 89.0%  0.9  3.8  1.2 -  5.9 15.6%
South Africa  243.8  14.4  9.9  0.5  268.6 96.1%  28.6  27.9  10.3  0.3  67.2 42.6%
South Sudan .. - - - .. .. - - - - - 0.0%
Sudan  5.3 -  0.1  0.2  5.5 95.7%  5.7  63.1  3.9  0.5  73.2 7.8%
United Rep. of Tanzania  1.7 -  0.3  0.1  2.1 79.7%  3.4  19.7  3.8  0.1  27.0 12.6%
Togo  0.6 -  0.2  0.0  0.8 75.2%  0.7  1.7  0.6  0.0  3.0 23.0%
Tunisia  12.2  0.1  2.4  0.1  14.8 83.1%  1.3  2.1  1.7 -  5.0 24.9%
Zambia  2.6 -  0.4  0.0  3.0 86.7%  2.3  19.5  1.4  0.2  23.4 9.9%
Zimbabwe  16.2 -  0.9  0.0  17.2 94.6%  2.3  9.3  1.6  0.0  13.2 17.2%
Other Africa  14.2 -  0.4  0.4  15.0 94.5%  11.2  132.5  15.0  3.7  162.3 6.9%
Africa  530.7  98.2  40.5  5.1  674.4 93.2%  481.9  638.4  101.7  17.9 1 239.9 38.9%

1. Please refer to the chapter Geographical coverage.

INTERNATIONAL ENERGY AGENCY

CH₄CO₂

1990 Greenhouse-gas emissions

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.17

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes

Agricultur
e Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 87.1  56.3 1 342.9  216.5 1 702.8 5.1%  20.0  54.3  28.4 17 974.4 62.6% 1.00 Non-OECD Total

 0.0 -  1.0  0.1  1.2 3.1% - - -  11.1 57.9% 0.76 Albania
 0.1 -  0.5  0.1  0.8 12.5% - - -  23.7 86.4% 1.83 Armenia
 0.3 -  2.0  0.3  2.6 11.6% -  0.2 -  85.7 88.5% 1.43 Azerbaijan
 0.7  0.3  12.5  1.6  15.2 4.8% -  0.0 -  147.9 69.1% 1.77 Belarus
 0.1 -  0.8  0.2  1.1 10.1% -  0.7 -  31.2 86.8% 4.55 Bosnia and Herzegovina
 0.5  1.3  5.5  0.6  7.9 5.9% -  0.0 -  102.7 72.1% 1.30 Bulgaria
 0.2  0.9  2.0  0.2  3.3 6.3% -  1.1 -  33.7 65.6% 0.49 Croatia
 0.0 -  0.2  0.1  0.3 5.6% - - -  5.9 66.4% 0.46 Cyprus ¹
 0.1  0.7  1.5  0.3  2.6 4.0% - - -  41.6 82.5% 1.11 Georgia
 0.0 - -  0.0  0.0 25.0% - - -  0.2 89.0% 0.28 Gibraltar
 1.4 -  16.3  1.8  19.5 7.3% - - -  354.5 81.8% 1.70 Kazakhstan

- - - - - 0.0% - - - .. .. .. Kosovo
 0.1 -  2.0  0.2  2.3 3.9% - - -  32.8 71.7% 2.19 Kyrgyzstan
 0.0 -  0.0  0.0  0.1 11.8% - - -  2.5 92.5% 0.45 Malta
 0.1 -  1.5  0.2  1.8 4.7% - - -  37.9 82.3% 1.62 Republic of Moldova

- - - - - 0.0% - - - .. .. .. Montenegro
 0.1 -  0.5  0.1  0.7 8.5% - - -  13.7 65.2% 0.72 Republic of North Macedonia
 0.8  3.9  13.2  1.2  19.1 4.2% -  2.4  0.0  241.5 75.4% 0.94 Romania

 12.7  15.2  76.8  23.3  128.1 9.9%  6.4  18.7  4.7 3 029.8 82.0% 1.12 Russian Federation
 0.3  0.6  2.7  0.4  4.1 7.2%  0.0  0.9 -  84.4 77.9% 1.54 Serbia
 0.0 -  1.1  0.1  1.2 2.3% -  3.3 -  21.2 54.6% 1.12 Tajikistan
 0.1  0.1  1.7  0.2  2.0 3.2% - - -  78.2 91.4% 2.60 Turkmenistan
 3.0  7.5  30.9  4.4  45.8 6.7% -  0.3 -  953.0 81.1% 1.79 Ukraine
 0.2  0.2  7.3  0.6  8.3 2.1% - - -  164.9 79.4% 2.67 Uzbekistan

 20.9  30.8  180.0  36.0  267.6 7.8%  6.4  27.6  4.7 5 497.9 80.8% 1.27
Non-OECD Europe and 

Eurasia

 0.2  0.4  2.4  0.7  3.6 4.7% - -  0.3  151.3 88.7% 0.58 Algeria
 0.2 -  46.7  1.2  48.1 0.4% - - -  169.0 26.5% 3.06 Angola
 0.1 -  1.4  0.1  1.5 4.6% - - -  5.6 19.5% 0.79 Benin
 0.0 -  4.1  0.1  4.2 1.0% - - -  15.0 21.7% 1.40 Botswana
 0.2 -  15.2  2.0  17.4 1.1% -  1.1 -  60.9 21.3% 1.76 Cameroon
 0.0 -  1.4  0.1  1.6 1.8% - - -  14.1 71.5% 1.15 Congo
 0.1 -  3.0  0.3  3.5 3.9% - - -  15.7 30.2% 0.41 Côte d'Ivoire
 0.5 -  65.3  4.5  70.3 0.7% - - -  191.5 3.4% 4.07 Dem. Rep. of the Congo
 0.3  1.3  8.3  1.5  11.3 2.2% -  1.5  0.7  143.8 68.1% 0.44 Egypt
 0.0 -  0.7  0.0  0.8 2.5% - - -  3.1 4.7% .. Eritrea
 0.9 -  26.6  1.9  29.5 3.1% - - -  94.9 10.9% 3.09 Ethiopia
 0.1 -  0.5  0.0  0.6 10.8% - - -  29.9 95.1% 1.64 Gabon
 0.2 -  2.7  0.3  3.2 5.9% -  0.7 -  15.6 28.8% 0.57 Ghana
 0.3 -  9.0  0.6  9.9 3.5% - - -  42.9 27.4% 0.79 Kenya
 0.1 -  0.8  0.2  1.1 9.0% - -  0.3  81.0 91.6% 0.72 Libya
 0.0 -  0.1  0.0  0.2 16.2% - - -  1.7 74.6% 0.22 Mauritius
 0.2 -  4.3  0.6  5.0 3.2% - - -  41.0 49.3% 0.43 Morocco
 0.2 -  5.5  0.3  6.1 3.9% - - -  19.7 16.6% 4.01 Mozambique
 0.0 -  2.0  0.0  2.1 0.5% - - -  6.3 0.7% .. Namibia
 0.1 -  2.5  0.1  2.7 3.7% - - -  10.8 7.5% .. Niger
 3.1 -  14.0  2.6  19.7 15.6% - -  0.2  338.0 82.1% 1.08 Nigeria
 0.0 -  1.8  0.1  2.0 2.5% - - -  10.3 30.2% 0.60 Senegal
 1.9  0.9  15.9  2.6  21.3 8.8% -  0.5  1.0  358.6 80.5% 1.00 South Africa

- - - - - 0.0% - - - .. .. .. South Sudan
 0.3 -  35.5  0.8  36.6 0.7% - - -  115.3 9.7% 2.60 Sudan
 0.4 -  10.6  0.7  11.7 3.6% - - -  40.8 13.5% 1.14 United Rep. of Tanzania
 0.0 -  1.1  0.1  1.2 3.2% - - -  4.9 26.4% 1.02 Togo
 0.1  0.4  1.1  0.2  1.9 6.7% - - -  21.7 62.9% 0.48 Tunisia
 0.2  0.5  15.6  0.3  16.6 1.1% - - -  43.0 11.8% 2.33 Zambia
 0.4 -  4.8  0.4  5.6 6.5% - - -  36.0 52.5% 1.25 Zimbabwe
 1.7 -  69.3  4.4  75.4 2.2% - - -  252.7 10.7% 1.89 Other Africa

 11.8  3.6  372.3  26.9  414.6 2.8% -  3.8  2.6 2 335.3 48.1% 1.09 Africa

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.
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III.18  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Bangladesh  11.4 -  1.7  0.8  13.9 82.4%  3.7  82.9  13.1  0.1  99.8 3.7%
Brunei Darussalam  3.3  0.1  0.0  0.0  3.4 98.6%  3.7  0.0  0.1  0.0  3.8 96.9%
Cambodia .. - -  0.0  0.0 ..  0.4  14.9  1.2  0.3  16.7 2.2%
DPR of Korea  116.8  2.9  10.4  1.0  131.1 91.3%  14.4  6.6  5.2  0.0  26.1 55.0%
India  529.1  7.0  42.6  22.3  600.9 89.2%  68.4  438.3  111.2  5.2  623.1 11.0%
Indonesia  134.2  11.2  14.3  2.9  162.8 89.4%  81.7  98.4  30.2  19.7  230.0 35.5%
Malaysia  49.6  2.2  3.9  2.1  57.7 89.7%  17.0  7.6  3.4  1.2  29.2 58.2%
Mongolia  12.8 -  0.3  0.0  13.2 97.3%  0.6  7.7  0.4  0.3  9.0 7.1%
Myanmar  3.9  0.4 - 0.1  0.2  4.4 99.2%  5.8  47.0  6.4  1.7  60.9 9.5%
Nepal  0.9 -  0.1  0.1  1.1 84.0%  1.7  20.4  2.1  0.1  24.4 7.0%
Pakistan  56.0  0.6  6.4  1.2  64.2 88.0%  12.4  77.2  14.2 -  103.8 11.9%
Philippines  38.1  0.0  3.4  1.2  42.7 89.1%  6.3  34.4  11.7  0.0  52.4 12.1%
Singapore  29.0 -  2.4  0.2  31.5 91.9%  0.4  0.0  1.0  0.0  1.4 25.4%
Sri Lanka  3.7 -  0.3  0.2  4.2 88.0%  1.1  10.4  2.2  0.0  13.8 8.1%
Chinese Taipei  111.1  0.8  12.5  1.3  125.8 89.0%  1.1  4.8  5.1  0.0  11.1 10.0%
Thailand  80.9  0.0  10.9  0.9  92.7 87.3%  15.7  73.5  9.4  0.3  99.0 15.9%
Viet Nam  17.4  0.0  2.1  0.7  20.1 86.4%  5.7  55.9  9.7  0.2  71.5 8.0%
Other non-OECD Asia  10.3  0.0  0.3  0.2  10.8 95.7%  1.2  17.5  3.2  6.4  28.4 4.2%
Non OECD Asia (excl. 
China) 1 208.4  25.3  111.4  35.3 1 380.4 89.4%  241.2  997.5  230.0  35.8 1 504.4 16.0%

People's Rep. of China 2 088.9  28.9  230.7  42.4 2 390.9 88.6%  383.8  615.0  174.4  6.5 1 179.8 32.5%
Hong Kong, China  33.3  1.0  0.9  0.1  35.4 97.0%  0.1  0.0  1.6 -  1.7 5.3%
China 2 122.2  29.9  231.6  42.5 2 426.2 88.7%  383.9  615.0  176.1  6.5 1 181.5 32.5%
Argentina  99.4  8.5  3.0  1.5  112.4 96.0%  34.6  103.2  9.9  6.2  153.8 22.5%
Bolivia  5.2  1.1  0.2  0.0  6.5 96.2%  6.2  34.1  1.3  12.8  54.4 11.4%
Brazil  184.5  5.9  26.2  11.4  228.0 83.5%  37.3  284.4  51.3  42.1  415.2 9.0%
Colombia  45.8  1.9  4.0  0.6  52.3 91.2%  11.3  42.9  7.2  0.1  61.6 18.4%
Costa Rica  2.6 -  0.2  0.1  2.9 89.4%  0.1  4.0  0.6  0.0  4.7 1.7%
Cuba  34.1  0.0  2.2  0.7  37.0 92.2%  0.6  9.5  4.8 -  14.9 4.3%
Curaçao ¹  2.7 - -  0.0  2.7 99.8%  0.1  0.0  0.0 -  0.1 87.4%
Dominican Republic  7.4 -  0.5  0.1  8.0 92.3%  0.5  5.0  2.1 -  7.6 6.1%
Ecuador  13.3  3.4  0.7  0.1  17.6 95.1%  14.8  8.6  1.9 -  25.3 58.4%
El Salvador  2.1 -  0.3  0.2  2.6 80.0%  0.3  1.9  0.9  0.0  3.1 10.7%
Guatemala  3.2  0.0  0.5  0.2  3.9 82.8%  0.9  3.5  1.4  0.1  6.0 15.3%
Haiti  0.9 -  0.2  0.0  1.1 81.5%  0.9  2.0  1.4 -  4.3 20.9%
Honduras  2.2 -  0.1  0.0  2.4 92.6%  0.4  3.3  0.8 -  4.5 9.3%
Jamaica  7.2 -  0.3  0.0  7.5 96.3%  0.3  0.7  0.6 -  1.6 16.0%
Nicaragua  1.8 -  0.1  0.0  1.9 94.6%  0.3  4.3  0.7 -  5.3 6.3%
Panama  2.6 -  0.1  0.0  2.7 93.7%  0.1  2.7  0.4 -  3.2 4.0%
Paraguay  1.9 -  0.2  0.1  2.3 85.3%  0.9  29.9  0.8  7.5  39.1 2.3%
Peru  19.2  0.5  1.2  0.2  21.0 93.3%  3.4  10.6  4.6  0.3  18.9 18.0%
Suriname .. -  0.1  0.0  0.1 ..  0.0  0.7  0.1  0.0  0.8 3.5%
Trinidad and Tobago  7.9  0.6  4.1  0.0  12.7 67.3%  4.7  0.1  0.5  0.0  5.3 87.9%
Uruguay  3.6  0.0  0.2  0.1  3.9 93.3%  0.1  17.8  0.9 -  18.8 0.7%
Venezuela  93.6  2.1  6.0  0.7  102.4 93.4%  24.7  24.0  5.1  0.6  54.4 45.5%
Other non-OECD Americas  12.4  0.0  0.9  0.1  13.5 92.1%  0.1  2.7  2.7  0.1  5.6 2.7%

Non-OECD Americas  553.6  24.1  51.4  16.5  645.5 89.5%  142.8  595.8  100.1  69.9  908.5 15.7%

Bahrain  10.7  0.0  1.3  0.0  12.0 89.3%  1.9  0.0  0.3  0.0  2.3 83.0%
Islamic Republic of Iran  171.2  23.4  8.9  1.0  204.5 95.2%  111.3  21.0  15.8  0.0  148.1 75.2%
Iraq  52.4  9.4  7.3  0.2  69.3 89.2%  45.0  3.9  5.3  0.0  54.3 82.9%
Jordan  9.2 -  0.9  0.0  10.1 91.0%  0.1  0.4  1.1 -  1.5 5.6%
Kuwait  27.8  2.8  1.9  0.1  32.6 94.0%  15.1  0.1  1.1  0.0  16.3 92.8%
Lebanon  5.5 -  0.5  0.0  6.0 92.3%  0.1  0.2  1.0 -  1.2 5.9%
Oman  10.2  5.3  0.0  0.0  15.6 99.5%  24.6  0.4  0.5 -  25.4 96.6%
Qatar  12.4  2.6  1.9  0.0  17.0 88.5%  13.9  0.1  0.4  0.0  14.4 96.9%
Saudi Arabia  151.1  8.1  13.1  0.6  172.9 92.1%  57.3  2.2  6.4  0.1  66.0 86.8%
Syrian Arab Republic  27.2  3.7  1.7  0.2  32.9 94.0%  16.8  3.0  2.8 -  22.7 74.2%
United Arab Emirates  51.9  2.5  2.4  0.1  56.9 95.6%  21.1  0.3  0.7 -  22.1 95.2%
Yemen  6.3  0.0  0.5  0.0  6.9 91.8%  0.8  2.7  1.9 -  5.3 14.5%
Middle East  536.0  57.9  40.3  2.4  636.6 93.3%  308.0  34.3  37.2  0.1  379.6 81.1%

INTERNATIONAL ENERGY AGENCY

CH₄CO₂

1990 Greenhouse-gas emissions

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.19

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 0.5 -  12.1  1.2  13.8 3.4% - - -  127.4 12.3% 0.95 Bangladesh
 0.0 -  0.1  0.0  0.1 5.1% - - -  7.3 96.2% 0.34 Brunei Darussalam
 0.1 -  2.1  0.3  2.4 2.2% - - -  19.2 2.2% .. Cambodia
 0.6 -  5.5  0.9  6.9 8.0% - - -  164.2 82.0% 1.02 DPR of Korea
 9.9  1.1  119.9  19.2  150.1 6.6%  2.2  2.4  5.5 1 384.2 44.4% 0.93 India
 2.9  0.1  53.8  16.4  73.2 3.9% -  0.8  1.0  467.8 49.2% 0.57 Indonesia
 0.2 -  7.2  1.4  8.9 2.8% -  0.0  0.6  96.4 71.6% 0.52 Malaysia
 0.1 -  3.2  0.3  3.6 2.8% - - -  25.9 52.5% 2.36 Mongolia
 0.4 -  8.4  1.6  10.5 4.1% - - -  75.8 14.0% 2.56 Myanmar
 0.3 -  2.7  0.4  3.4 8.4% - - -  28.8 10.0% 1.31 Nepal
 1.3  0.6  13.4  2.1  17.3 7.4% - -  1.0  186.3 37.7% 0.58 Pakistan
 0.6 -  7.0  1.3  8.9 7.0% - -  0.2  104.2 43.2% 0.43 Philippines
 0.1 -  0.0  0.7  0.8 8.3%  0.0  0.2  0.3  34.3 85.8% 0.33 Singapore
 0.2 -  1.4  0.3  1.9 11.6% - - -  19.8 25.2% 0.32 Sri Lanka
 0.4  0.4  2.5  0.8  4.1 9.0%  0.0  0.2  1.9  143.0 79.4% 0.47 Chinese Taipei
 1.4 -  13.6  1.6  16.5 8.5% - -  1.4  209.6 46.8% 0.57 Thailand
 0.7 -  9.1  1.1  10.9 6.4% - - -  102.6 23.2% 1.06 Viet Nam
 0.2 -  6.6  4.6  11.5 1.4% - - -  50.6 23.0% 0.66 Other non-OECD Asia

 19.7  2.3  268.6  54.3  344.9 5.7%  2.2  3.5  11.8 3 247.1 46.0% 0.73
Non OECD Asia (excl. 

China)

 23.6  16.8  246.4  32.0  318.7 7.4%  7.6  5.4  1.6 3 904.0 64.7% 2.30 People's Rep. of China
 0.1 -  0.0  0.3  0.4 34.4% - -  0.4  37.9 91.2% 0.25 Hong Kong, China

 23.7  16.8  246.4  32.3  319.2 7.4%  7.6  5.4  2.0 3 941.9 64.9% 2.13 China
 0.9  0.1  37.5  5.2  43.6 2.0%  0.3  2.3  0.1  312.6 45.9% 0.86 Argentina
 0.1 -  19.3  8.4  27.7 0.3% - - -  88.7 14.2% 3.56 Bolivia
 4.1  1.1  115.9  31.8  153.0 2.7%  2.4  5.8  1.4  805.8 28.8% 0.53 Brazil
 0.6  0.2  15.5  0.9  17.1 3.4% - -  0.0  131.1 45.5% 0.52 Colombia
 0.0  0.1  1.6  0.1  1.8 1.7% - - -  9.4 28.8% 0.40 Costa Rica
 0.5  0.7  6.7  0.5  8.4 6.1% - - -  60.3 58.5% 0.43 Cuba
 0.0 -  0.0  0.0  0.0 25.0% - - -  2.8 98.5% 1.81 Curaçao ¹
 0.1 -  1.6  0.2  1.9 3.8% - - -  17.5 45.4% 0.45 Dominican Republic
 0.1 -  2.6  0.3  3.0 4.4% - - -  45.9 68.9% 0.61 Ecuador
 0.1 -  1.1  0.1  1.2 5.6% - - -  7.0 35.9% 0.30 El Salvador
 0.2 -  1.9  0.3  2.3 7.4% - - -  12.2 35.2% 0.26 Guatemala
 0.1 -  0.7  0.1  0.9 6.3% - - -  6.3 29.8% 0.43 Haiti
 0.1 -  1.7  0.1  1.9 4.4% - - -  8.7 30.8% 0.56 Honduras
 0.1 -  0.3  0.1  0.4 12.2% - - -  9.6 78.9% 0.55 Jamaica
 0.1 -  2.5  0.1  2.7 2.3% - - -  10.0 22.4% 0.82 Nicaragua
 0.0 -  0.9  0.1  1.0 3.4% - - -  6.9 39.3% 0.36 Panama
 0.1 -  15.7  5.0  20.8 0.6% - - -  62.2 4.7% 1.89 Paraguay
 0.2  0.2  4.5  0.7  5.6 4.0% - - -  45.5 51.1% 0.40 Peru
 0.0 -  0.1  0.1  0.2 12.0% - - -  1.0 4.7% .. Suriname
 0.0 -  5.6  0.1  5.8 0.7% - - -  23.8 55.7% 1.62 Trinidad and Tobago
 0.3  0.0  9.1  1.2  10.7 3.1%  1.3  2.3  0.3  37.2 11.0% 1.24 Uruguay
 0.1 -  2.4  0.2  2.7 2.8% - -  0.0  159.6 75.5% 0.57 Venezuela
 0.1 -  2.4  0.2  2.7 2.8% - -  0.0  21.8 58.0% 0.21 Other non-OECD Americas
 7.8  2.3  249.7  55.7  315.6 2.5%  4.0  10.4  1.9 1 885.8 38.6% 0.60 Non-OECD Americas
 0.0 -  0.0  0.1  0.1 14.6% -  3.0 -  17.4 72.6% 1.02 Bahrain
 1.9  0.3  14.0  4.4  20.6 9.0% -  0.2  2.3  375.7 81.9% 0.60 Islamic Republic of Iran
 0.2 -  2.9  1.4  4.6 4.9% - -  0.2  128.4 83.4% 0.65 Iraq
 0.0 -  0.3  0.3  0.6 5.0% - - -  12.2 76.2% 0.56 Jordan
 0.1 -  0.1  0.3  0.4 17.4% - -  0.3  49.5 92.5% 0.64 Kuwait
 0.0 -  0.2  0.2  0.5 6.0% - - -  7.7 73.1% 0.50 Lebanon
 0.0 -  0.2  0.2  0.4 10.5% - - -  41.4 96.8% 0.67 Oman
 0.0 -  0.0  0.1  0.2 17.4% - - -  31.5 92.0% 0.96 Qatar
 0.5 -  3.1  2.4  6.0 9.0% - -  2.3  247.2 87.8% 0.36 Saudi Arabia
 0.2  0.2  3.1  0.9  4.4 4.3% - - -  59.9 80.0% 1.12 Syrian Arab Republic 
 0.1 -  0.2  0.5  0.8 14.2% -  0.4  0.4  80.7 93.6% 0.40 United Arab Emirates
 0.0 -  1.7  0.7  2.5 1.2% - - -  14.7 48.5% 0.37 Yemen
 3.2  0.5  25.9  11.4  40.9 7.7% -  3.7  5.5 1 066.4 84.9% 0.53 Middle East

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.
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III.20  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

World ¹ 23 239.8  454.8 1 619.4  338.3 25 652.2 92.4% 2 401.7 3 767.5 1 484.4  95.6 7 749.1 31.0%
Annex I Parties 13 630.5  132.4  708.4  187.6 14 658.9 93.9%  768.1  836.7  597.6  31.2 2 233.6 34.4%
   Annex II Parties   10 907.5  58.1  517.2  164.5 11 647.3 94.1%  460.0  657.0  436.2  10.8 1 564.1 29.4%
      North America      6 246.1  29.6  210.0  105.6 6 591.4 95.2%  308.6  250.8  192.1  6.9  758.5 40.7%
       Europe      3 162.2  22.4  203.9  50.2 3 438.7 92.6%  113.2  232.5  210.2  0.7  556.6 20.3%
     Asia Oceania 1 499.2  6.1  103.3  8.6 1 617.2 93.1%  38.1  173.7  33.9  3.2  248.9 15.3%
   Annex I EIT   2 513.3  71.8  168.3  21.6 2 775.0 93.2%  300.2  152.4  117.4  20.4  590.4 50.9%
Non-Annex I Parties 8 756.3  322.4  910.9  150.7 10 140.4 89.5% 1 622.6 2 930.8  886.8  64.3 5 504.5 29.5%
Annex B Kyoto Parties 4 656.2  78.3  302.3  66.5 5 103.4 92.8%  260.0  434.5  285.9  3.8  984.2 26.4%

Intl. aviation bunkers  354.5 - - -  354.5 100.0%  0.1 - - -  0.1 100.0%
Intl. marine bunkers  498.4 - - -  498.4 100.0%  10.9 - - -  10.9 100.0%

Non-OECD Total 9 836.4  372.6  973.2  158.2 11 340.4 90.0% 1 826.7 2 960.8  925.3  82.7 5 795.4 31.5%
OECD Total 12 550.4  82.3  646.2  180.1 13 458.9 93.9%  564.0  806.7  559.1  12.9 1 942.7 29.0%

Canada  516.3  6.2  29.6  3.5  555.5 94.0%  68.6  27.8  28.4  2.9  127.7 53.7%
Chile  48.6  0.9  3.9  0.3  53.8 92.1%  4.4  8.0  8.2  0.1  20.7 21.1%
Mexico  359.7  6.6  25.0  5.6  396.8 92.3%  37.0  64.0  23.0  1.8  125.7 29.4%
United States 5 729.9  23.4  180.4  102.2 6 035.8 95.3%  240.0  223.0  163.7  4.0  630.8 38.1%
OECD Americas 6 654.5  37.1  238.9  111.5 7 042.0 95.0%  350.0  322.8  223.3  8.8  904.9 38.7%
Australia  334.6  3.5  12.9  3.3  354.3 95.4%  30.9  107.8  15.3  2.9  157.0 19.7%
Israel ²  54.8 -  4.2  0.3  59.4 92.4%  0.2  1.2  3.8  0.0  5.2 3.3%
Japan 1 135.6  2.5  87.3  4.2 1 229.6 92.6%  6.0  37.9  14.1  0.1  58.1 10.3%
Korea  431.9  4.5  41.6  1.9  479.9 90.9%  5.6  15.8  15.8  0.1  37.3 15.0%
New Zealand  29.0  0.1  3.1  1.1  33.3 87.2%  1.2  28.0  4.5  0.1  33.9 3.7%
OECD Asia Oceania 1 986.0  10.6  149.1  10.8 2 156.5 92.6%  43.9  190.7  53.5  3.3  291.4 15.1%

Austria  61.8  0.4  4.6  1.2  68.0 91.4%  2.1  5.2  3.9  0.0  11.2 18.6%
Belgium  114.0  0.0  10.1  0.9  125.1 91.2%  4.6  7.8  4.9  0.0  17.3 26.4%
Czech Republic  121.2  2.3  5.9  1.2  130.7 94.6%  4.4  5.2  4.2  0.0  13.8 31.8%
Denmark  50.8  0.5  1.7  1.2  54.1 94.7%  1.2  6.4  1.7 -  9.3 13.0%
Estonia  14.4  0.5  0.8  0.2  15.9 94.2%  0.3  0.7  1.6  0.0  2.7 12.3%
Finland  54.6  0.4  2.4  0.7  58.0 94.7%  1.2  2.5  9.5  0.0  13.2 9.2%
France  364.7  1.4  27.2  7.3  400.5 91.4%  7.9  47.1  18.9  0.1  74.1 10.7%
Germany  812.3  6.4  39.8  13.0  871.5 93.9%  24.4  37.8  36.1  0.1  98.4 24.8%
Greece  87.9  0.1  7.9  1.2  97.1 90.6%  14.7  4.5  4.2  0.0  23.3 62.8%
Hungary  53.3  0.5  3.9  0.6  58.3 92.2%  2.3  3.5  3.9  0.0  9.7 23.4%
Iceland  2.2 -  0.7  0.0  2.9 75.4%  0.0  0.3  0.2  0.0  0.5 1.4%
Ireland  40.9  0.1  2.6  0.6  44.2 92.7%  2.0  14.5  1.8 -  18.4 10.7%
Italy  420.4  4.0  28.6  6.4  459.4 92.4%  7.0  22.0  25.5  0.1  54.5 12.8%
Latvia  6.8  0.0  0.4  0.3  7.6 90.5%  0.5  1.0  0.6  0.0  2.1 24.3%
Lithuania  10.2  0.0  1.3  0.3  11.8 86.7%  0.7  2.2  1.5  0.0  4.4 16.2%
Luxembourg  8.1 -  0.7  0.0  8.8 91.6%  0.1  0.4  0.1 -  0.6 11.1%
Netherlands  161.6  0.6  13.4  1.1  176.7 91.8%  6.2  12.1  11.1  0.1  29.6 20.9%
Norway  31.9  1.9  8.1  0.9  42.8 78.9%  14.1  2.6  3.0  0.1  19.9 71.1%
Poland  289.6  5.3  14.6  2.8  312.3 94.4%  38.5  17.5  13.8  0.0  69.9 55.1%
Portugal  57.9  0.2  5.8  0.7  64.5 90.0%  0.7  4.7  7.2  0.0  12.6 5.4%
Slovak Republic  36.9  1.0  4.2  0.1  42.1 89.9%  1.2  2.2  2.6  0.0  6.0 19.5%
Slovenia  14.1 -  1.0  0.6  15.7 89.7%  1.2  1.3  1.0  0.0  3.6 34.3%
Spain  278.6  2.3  24.8  6.2  311.9 90.1%  3.7  24.3  13.7  0.1  41.9 8.9%
Sweden  52.0  1.4  3.8  1.2  58.4 91.4%  0.9  3.9  8.9  0.0  13.7 6.7%
Switzerland  42.0  0.0  2.4  0.5  44.9 93.5%  0.5  3.7  1.1 -  5.3 8.9%
Turkey  201.2  2.5  22.2  1.4  227.4 89.6%  7.8  26.9  42.9  0.0  77.6 10.1%
United Kingdom  520.6  2.9  19.5  7.0  550.0 95.2%  22.0  32.5  58.3  0.1  112.9 19.5%
OECD Europe 3 909.9  34.6  258.1  57.8 4 260.4 92.6%  170.2  293.1  282.3  0.7  746.3 22.8%
IEA/Accession/Association 17 499.8  165.8 1 270.7  287.5 19 223.8 91.9% 1 190.8 2 305.9 1 043.2  43.4 4 583.2 26.0%
European Union - 28 3 786.3  32.1  240.8  56.7 4 115.9 92.8%  156.8  274.0  247.5  0.7  679.0 23.1%
G20 19 197.8  203.6 1 362.2  300.1 21 063.6 92.1% 1 445.7 2 369.8 1 107.6  64.7 4 987.8 29.0%
Africa  663.0  129.0  56.9  6.5  855.5 92.6%  429.9  589.7  135.0  14.3 1 168.9 36.8%
Americas 7 435.3  60.5  310.2  145.4 7 951.3 94.3%  487.2  895.4  346.9  35.8 1 765.2 27.6%
Asia 8 155.6  166.5  860.6  109.2 9 291.9 89.6% 1 021.6 1 731.0  643.6  18.9 3 415.2 29.9%
Europe 5 757.9  94.8  375.2  72.6 6 300.5 92.9%  417.0  395.2  334.4  21.2 1 167.8 35.7%
Oceania  363.6  3.6  16.0  4.4  387.6 94.7%  32.2  135.9  19.8  3.1  190.9 16.9%

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2. Please refer to the chapter Geographical coverage. 
Sources:  IEA, CO2 emissions from fuel combustion. EDGAR 4.3.2 FT2016, EDGAR 5.0 and 4.2 FT2010 databases for other emissions.

INTERNATIONAL ENERGY AGENCY
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.21

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP³

 237.8  194.5 1 822.1  323.1 2 577.5 9.2%  341.3  125.6  111.7 36 557.6 72.0% 0.59 World ¹

 138.8  99.6  531.8  119.9  890.1 15.6%  259.9  93.2  80.7 18 216.3 80.5% 0.50 Annex I Parties   
 122.0  68.0  417.7  83.9  691.6 17.6%  236.0  60.9  70.8 14 270.6 80.9% 0.44 Annex II Parties      
 86.7  21.6  187.4  45.2  340.9 25.4%  137.3  28.2  48.5 7 904.8 84.4% 0.57 North America      
 24.1  41.6  152.5  26.9  245.2 9.8%  60.5  17.9  14.9 4 333.8 76.7% 0.32 Europe      
 11.2  4.7  77.8  11.8  105.5 10.6%  38.2  14.8  7.3 2 031.9 76.5% 0.41 Asia Oceania   
 14.7  29.1  92.9  30.6  167.3 8.8%  22.6  31.7  9.0 3 596.0 80.6% 0.99 Annex I EIT   
 92.2  94.9 1 290.3  184.4 1 661.8 5.5%  81.5  32.4  31.0 17 451.7 61.8% 0.70 Non-Annex I Parties 
 36.5  61.6  278.8  40.2  417.1 8.7%  66.4  22.0  15.7 6 608.8 76.1% 0.41 Annex B Kyoto Parties

 3.0 - -  2.2  5.2 57.3% - - -  359.8 99.4% .. Intl. aviation bunkers
 3.8 - -  16.6  20.5 18.7% - - -  529.8 96.9% .. Intl. marine bunkers

 94.7  66.2 1 311.9  200.2 1 672.9 5.7%  86.3  59.0  34.2 18 988.2 63.9% 0.77 Non-OECD Total
 136.3  128.4  510.3  104.1  879.0 15.5%  255.0  66.6  77.5 16 679.8 79.9% 0.45 OECD Total

 7.2  1.3  21.9  5.8  36.3 20.0%  7.0  8.3  4.7  739.6 80.9% 0.65 Canada
 0.4  0.7  5.0  0.7  6.8 6.1% - -  0.0  81.3 66.8% 0.40 Chile
 2.7  41.0  32.1  5.7  81.4 3.3%  4.2  0.9  0.8  609.8 66.6% 0.40 Mexico

 79.4  20.3  165.5  39.4  304.7 26.1%  130.2  19.9  43.8 7 165.2 84.8% 0.57 United States
 89.8  63.3  224.5  51.6  429.2 20.9%  141.4  29.0  49.3 8 595.9 83.0% 0.56 OECD Americas

 3.1  1.7  59.0  4.1  67.9 4.6%  2.9  1.4  0.4  583.8 63.7% 0.84 Australia
 0.3  0.2  0.9  1.0  2.3 10.8%  0.8  0.1  1.0  68.7 80.4% 0.43 Israel ²
 7.7  3.1  8.4  7.3  26.5 29.1%  35.0  12.9  6.8 1 368.9 84.1% 0.33 Japan
 3.0  6.5  4.7  3.4  17.6 17.0%  10.6  2.7  3.9  552.0 80.6% 0.57 Korea
 0.4 -  10.4  0.3  11.1 3.2%  0.4  0.4  0.1  79.2 38.7% 0.76 New Zealand

 14.4  11.5  83.4  16.1  125.4 11.5%  49.6  17.6  12.2 2 652.7 77.5% 0.43 OECD Asia Oceania
 0.5  0.8  2.4  0.7  4.5 12.3%  1.2  0.2  0.3  85.3 76.0% 0.28 Austria
 0.7  4.6  3.0  0.8  9.1 7.5%  1.1  0.0  0.1  152.7 78.1% 0.41 Belgium
 1.5  1.2  3.1  0.9  6.7 22.4%  0.5  0.0  0.0  151.7 85.4% 0.72 Czech Republic
 0.5  1.0  4.7  0.5  6.6 7.3%  0.7  0.0  0.1  70.9 74.7% 0.32 Denmark
 0.1 -  0.5  0.1  0.8 14.9%  0.0  0.0  0.0  19.3 79.7% 0.93 Estonia
 1.5  1.2  3.1  0.6  6.3 23.1%  0.4  0.1  0.1  78.1 73.7% 0.45 Finland
 3.4  6.4  32.7  3.3  45.8 7.5%  11.0  1.6  2.3  535.4 70.5% 0.26 France
 5.2  4.4  29.4  5.3  44.4 11.7%  13.2  2.3  5.3 1 035.1 82.0% 0.35 Germany
 0.8  0.7  3.6  0.9  6.0 12.8%  2.9  0.4  0.1  129.9 79.6% 0.49 Greece
 0.3  1.7  3.9  0.5  6.4 5.2%  0.5  0.4  0.0  75.3 74.8% 0.43 Hungary
 0.0 -  0.3  0.0  0.4 4.7%  0.0  0.1  0.0  3.9 56.2% 0.40 Iceland
 0.3  0.7  6.9  0.3  8.2 3.7%  0.5  0.5  0.1  71.9 60.2% 0.48 Ireland
 2.6  7.8  14.0  4.1  28.6 9.2%  8.3  0.8  1.2  552.8 78.5% 0.27 Italy
 0.1 -  0.8  0.1  1.1 11.0%  0.2  0.0 -  10.9 68.3% 0.43 Latvia
 0.1  1.3  2.0  0.2  3.5 2.9%  0.2  0.0 -  19.9 55.4% 0.49 Lithuania
 0.1 -  0.1  0.1  0.3 28.2%  0.1  0.0 -  9.7 84.4% 0.29 Luxembourg
 0.8  4.9  6.0  1.2  12.9 6.0%  7.6  1.3  0.3  228.3 74.1% 0.35 Netherlands
 0.3  1.7  1.8  0.4  4.2 7.1%  0.2  5.4  0.9  73.4 65.6% 0.30 Norway
 3.4  4.2  16.5  2.0  26.1 13.0%  0.8  0.6  0.2  409.8 82.2% 0.75 Poland
 0.7  0.3  2.7  0.7  4.4 15.5%  0.4  0.0  0.1  82.0 72.4% 0.31 Portugal
 0.3  1.0  1.2  0.3  2.8 11.2%  0.1  0.1 -  51.1 76.9% 0.61 Slovak Republic
 0.1 -  0.8  0.2  1.1 12.0%  0.2  0.2  0.0  20.7 74.5% 0.47 Slovenia
 2.4  2.4  17.2  3.2  25.2 9.6%  3.9  2.8  2.3  387.9 74.0% 0.32 Spain
 1.1  0.7  3.6  0.7  6.1 17.6%  0.6  0.8  0.2  79.9 69.3% 0.25 Sweden
 0.5  0.0  1.4  0.5  2.3 19.6%  1.0  0.1  0.3  53.9 79.7% 0.16 Switzerland
 2.0  2.5  21.0  5.4  30.8 6.4%  1.1  0.6  0.9  338.6 63.1% 0.40 Turkey
 2.9  3.8  19.5  3.9  30.1 9.5%  7.4  1.3  1.1  702.7 78.0% 0.36 United Kingdom

 32.1  53.5  202.3  36.4  324.4 9.9%  64.0  19.9  16.1 5 431.2 76.4% 0.35 OECD Europe

 190.5  163.7 1 157.0  199.7 1 710.9 11.1%  313.3  83.9  93.3 26 008.4 73.2% 0.54 IEA/Accession/Association
 30.4  53.7  187.4  32.0  303.5 10.0%  62.2  14.5  13.9 5 188.9 77.2% 0.36 European Union - 28

 196.6  172.1 1 207.4  224.9 1 801.0 10.9%  331.8  107.7  101.5 28 393.4 74.1% 0.56 G20

 15.6  6.0  336.4  29.5  387.5 4.0%  0.6  2.9  2.7 2 418.0 51.2% 0.88 Africa
 99.3  66.0  460.6  82.4  708.4 14.0%  142.7  34.6  50.5 10 652.7 75.9% 0.54 Americas
 73.0  49.6  698.0  127.4  947.9 7.7%  109.5  35.9  34.2 13 834.6 68.1% 0.65 Asia
 39.4  71.2  250.3  58.3  419.2 9.4%  85.2  50.3  23.9 8 046.9 78.4% 0.47 Europe
 3.5  1.7  69.4  4.4  79.0 4.4%  3.3  1.8  0.5  663.1 60.8% 0.83 Oceania

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2.Please refer to the chapter Geographical coverage. 
3. GHG / GDP PPP ratio is expressed in kg of CO2-equivalent per 2010 USD.

INTERNATIONAL ENERGY AGENCY
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III.22  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Non-OECD Total 9 836.4  372.6  973.2  158.2 11 340.4 90.0% 1 826.7 2 960.8  925.3  82.7 5 795.4 31.5%

Albania  3.1  0.0  0.1  0.1  3.3 94.6%  0.1  2.1  0.9 -  3.2 4.4%
Armenia  3.4 -  0.1  0.1  3.7 93.4%  0.3  1.1  0.2 -  1.6 19.4%
Azerbaijan  27.3  0.3  0.2  0.2  28.1 98.4%  3.6  4.8  1.5  0.0  9.9 36.0%
Belarus  52.1  0.2  3.4  2.0  57.8 90.5%  0.8  10.0  3.8  0.0  14.6 5.5%
Bosnia and Herzegovina  13.7 -  0.5  0.1  14.3 95.7%  0.9  1.4  0.3  0.0  2.7 35.1%
Bulgaria  42.1  1.0  4.4  0.3  47.8 90.2%  1.2  2.8  6.1  0.0  10.1 12.1%
Croatia  16.8  0.0  2.4  0.4  19.6 85.8%  1.1  1.4  1.0  0.0  3.6 32.3%
Cyprus ¹  6.3 -  0.7  0.0  7.0 89.8%  0.0  0.3  1.1 -  1.4 1.7%
Georgia  4.6 -  0.5  0.2  5.4 86.2%  0.5  2.6  0.4  0.0  3.5 13.0%
Gibraltar  0.3 -  0.0 -  0.3 99.7%  0.0 -  0.0 -  0.0 6.7%
Kazakhstan  112.0  8.7  5.0  0.6  126.3 95.6%  24.4  11.4  4.2  0.0  40.0 60.9%
Kosovo  5.1 - - -  5.1 100.0% - - - - - 0.0%
Kyrgyzstan  4.5 -  0.2  0.2  4.9 91.5%  0.1  3.0  1.3 -  4.4 2.8%
Malta  2.1 -  0.0  0.0  2.2 98.5%  0.0  0.1  0.1 -  0.1 2.5%
Republic of Moldova  6.5 -  0.1  0.1  6.8 96.2%  0.4  1.3  0.4 -  2.1 18.2%
Montenegro .. - - - .. .. - - - - - 0.0%
Republic of North Macedonia  8.5  0.0  0.5  0.0  9.0 94.4%  0.3  0.9  0.5  0.0  1.8 18.6%
Romania  86.2  1.0  8.7  1.0  96.9 90.0%  6.7  9.8  4.2  0.0  20.7 32.2%
Russian Federation 1 474.4  28.0  88.5  9.3 1 600.2 93.9%  208.8  70.0  62.3  20.2  361.3 57.8%
Serbia  42.9  0.6  1.8  0.4  45.7 95.3%  1.8  4.5  4.6  0.0  11.0 16.5%
Tajikistan  2.2 -  0.5  0.1  2.8 77.6%  0.1  2.5  0.7 -  3.4 3.7%
Turkmenistan  36.7  2.1  0.3  0.3  39.4 98.4%  19.4  5.2  0.7 -  25.3 76.7%
Ukraine  295.1  31.9  29.0  2.4  358.5 91.2%  32.5  24.7  10.7  0.1  68.0 47.8%
Uzbekistan  115.1  2.4  3.8  1.0  122.3 96.0%  24.1  12.7  3.1 -  39.8 60.6%
Non-OECD Europe and 
Eurasia 2 361.2  76.2  150.8  19.1 2 607.3 93.5%  327.3  172.6  108.2  20.5  628.5 52.1%

Algeria  61.5  17.5  5.1  0.3  84.5 93.5%  68.3  5.2  6.3  0.0  79.8 85.6%
Angola  4.6  11.8  0.1  0.0  16.6 98.9%  29.6  46.3  2.5  0.9  79.3 37.3%
Benin  1.4 -  0.1  0.0  1.6 90.6%  0.8  3.5  1.1 -  5.3 14.5%
Botswana  4.0 -  0.1  0.0  4.2 96.6%  0.5  5.5  0.4  0.0  6.4 7.8%
Cameroon  2.8  6.4  0.5  0.1  9.8 93.7%  15.2  14.9  2.7  1.8  34.7 43.9%
Congo  0.5  4.0  0.0  0.0  4.5 99.5%  9.4  1.8  0.6  0.1  11.8 79.6%
Côte d'Ivoire  6.3  0.2  0.3  0.2  6.9 93.7%  3.4  5.9  2.7  0.3  12.3 27.5%
Dem. Rep. of the Congo  0.9  0.8  0.1  0.2  2.0 85.1%  6.9  67.9  8.0  6.0  88.9 7.8%
Egypt  100.1  4.1  17.4  1.6  123.2 84.6%  15.9  16.0  10.8  0.0  42.7 37.2%
Eritrea  0.6 -  0.0  0.0  0.7 92.2%  0.3  2.6  0.5 -  3.4 8.9%
Ethiopia  3.2 -  0.4  0.1  3.7 86.4%  9.3  36.4  8.9  0.7  55.3 16.8%
Gabon  1.5  5.0  0.1  0.0  6.6 98.3%  11.4  0.3  0.3 -  12.0 94.8%
Ghana  5.0 -  1.1  0.1  6.1 81.2%  2.5  6.4  3.1  0.3  12.4 20.5%
Kenya  7.8 -  0.7  0.2  8.6 90.5%  7.9  15.2  4.5  0.2  27.7 28.3%
Libya  36.7  9.0  4.0  0.2  49.9 91.6%  24.3  0.9  1.6  0.0  26.8 90.5%
Mauritius  2.4  0.0  0.0  0.0  2.4 99.4%  0.1  0.1  0.2 -  0.4 25.2%
Morocco  29.6 -  5.5  0.4  35.5 83.2%  0.2  6.4  5.6 -  12.2 2.0%
Mozambique  1.3 -  0.2  0.1  1.6 82.3%  2.2  18.9  3.0  0.1  24.3 9.2%
Namibia  1.9 -  0.0  0.0  1.9 99.5%  0.1  5.7  0.3 -  6.0 1.0%
Niger  0.7 -  0.0  0.0  0.7 93.1%  1.0  9.6  1.6 -  12.2 8.6%
Nigeria  43.8  53.9  1.5  0.9  99.9 97.7%  143.5  34.5  18.3  0.3  196.6 73.0%
Senegal  3.5 -  0.4  0.1  4.0 87.3%  1.0  4.6  1.6  0.0  7.2 13.8%
South Africa  280.5  12.9  13.8  0.7  307.9 95.3%  33.5  25.1  13.5  0.2  72.3 46.3%
South Sudan .. - - - .. .. - - - - - 0.0%
Sudan  5.5  0.3  0.1  0.2  6.0 95.4%  7.7  67.4  5.5  0.3  80.9 9.5%
United Rep. of Tanzania  2.6 -  0.4  0.1  3.1 84.3%  5.4  26.7  5.2  0.2  37.5 14.5%
Togo  0.9 -  0.3  0.0  1.3 74.9%  1.3  1.6  0.7  0.0  3.7 36.0%
Tunisia  17.6  0.5  2.8  0.2  21.2 85.8%  3.1  2.5  2.1 -  7.7 40.1%
Zambia  1.7 -  0.3  0.0  2.0 84.8%  3.0  25.1  1.8  0.5  30.4 10.0%
Zimbabwe  13.3  0.3  1.0  0.1  14.6 93.1%  2.4  9.4  2.1  0.0  14.0 17.4%
Other Africa  20.8  2.4  0.7  0.5  24.4 94.9%  19.6  123.0  19.8  2.4  164.8 11.9%
Africa  663.0  129.0  56.9  6.5  855.5 92.6%  429.9  589.7  135.0  14.3 1 168.9 36.8%

1. Please refer to the chapter Geographical coverage.
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.23

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes

Agricultur
e Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 94.7  66.2 1 311.9  200.2 1 672.9 5.7%  86.3  59.0  34.2 18 988.2 63.9% 0.77 Non-OECD Total

 0.1 -  0.7  0.1  0.8 7.1%  0.0 - -  7.3 44.8% 0.45 Albania
 0.0 -  0.3  0.1  0.4 1.5%  0.0 - -  5.8 65.0% 0.66 Armenia
 0.1 -  1.5  0.3  1.8 4.1%  0.0  0.0 -  39.9 78.4% 1.13 Azerbaijan
 0.4  0.3  7.8  0.5  9.0 4.6%  0.1  0.0 -  81.5 65.7% 1.10 Belarus
 0.1 -  0.8  0.2  1.0 7.9%  0.1  0.4 -  18.5 79.7% 0.81 Bosnia and Herzegovina
 0.3  0.6  2.1  0.4  3.4 8.2%  0.1  0.0 -  61.5 72.6% 0.87 Bulgaria
 0.2  0.8  1.5  0.2  2.7 5.9%  0.0  0.1 -  25.9 69.8% 0.39 Croatia
 0.0 -  0.2  0.1  0.3 8.2%  0.1 - -  8.8 71.9% 0.44 Cyprus ¹
 0.1  0.6  1.1  0.1  1.9 3.2%  0.0 - -  10.8 47.9% 0.76 Georgia
 0.0 - -  0.0  0.0 28.6% - - -  0.4 94.5% 0.47 Gibraltar
 0.7 -  9.6  0.9  11.2 6.5%  0.1 - -  177.6 82.1% 1.22 Kazakhstan

- - - - - 0.0% - - -  5.1 100.0% 0.66 Kosovo
 0.0 -  1.1  0.1  1.3 1.3%  0.0 - -  10.5 43.6% 1.06 Kyrgyzstan
 0.0 -  0.0  0.0  0.1 11.7%  0.1 - -  2.4 89.1% 0.25 Malta
 0.0 -  0.6  0.1  0.7 5.2%  0.0 - -  9.6 72.6% 1.16 Republic of Moldova

- - - - - 0.0% - - - .. .. .. Montenegro
 0.1 -  0.5  0.1  0.6 8.8%  0.1 - -  11.4 77.9% 0.66 Republic of North Macedonia
 0.6  3.1  5.8  1.0  10.4 5.3%  0.1  0.8  0.0  128.9 73.2% 0.57 Romania
 6.3  10.8  35.3  22.4  74.7 8.4%  19.8  29.0  8.6 2 093.6 82.0% 1.15 Russian Federation
 0.2  0.5  2.5  0.4  3.6 7.0%  1.9  0.4 -  62.5 73.0% 1.09 Serbia
 0.0 -  0.9  0.1  1.0 0.2%  0.0  0.9 -  8.1 28.6% 1.12 Tajikistan
 0.1  0.5  1.9  0.2  2.7 2.1%  0.0 - -  67.4 86.4% 2.86 Turkmenistan
 1.1  4.1  11.6  1.9  18.7 5.7%  0.1  0.4  0.1  445.7 80.9% 1.93 Ukraine
 0.5  0.1  7.2  0.6  8.4 5.8%  0.2 - -  170.8 83.2% 2.82 Uzbekistan

 10.7  21.4  92.9  29.6  154.5 6.9%  22.8  32.1  8.8 3 453.9 80.4% 1.17
Non-OECD Europe and 

Eurasia

 0.2  0.6  2.7  0.8  4.3 4.9%  0.1 -  0.3  168.9 87.3% 0.54 Algeria
 0.3 -  29.3  0.9  30.5 0.9%  0.0 - -  126.4 36.6% 2.02 Angola
 0.1 -  2.2  0.1  2.4 2.9% - - -  9.3 24.4% 0.83 Benin
 0.1 -  3.0  0.1  3.2 1.8% - - -  13.7 33.4% 0.80 Botswana
 0.3 -  9.0  1.5  10.7 2.6% -  0.6 -  55.8 44.2% 1.43 Cameroon
 0.0 -  1.3  0.1  1.5 2.7%  0.0 - -  17.9 78.3% 1.26 Congo
 0.2 -  3.9  0.5  4.6 4.0% - - -  23.8 42.3% 0.49 Côte d'Ivoire
 0.8 -  43.2  4.5  48.5 1.6% - - -  139.3 6.8% 5.27 Dem. Rep. of the Congo
 0.3  3.1  12.1  2.0  17.5 1.9%  0.1  1.6  1.1  186.1 64.7% 0.37 Egypt
 0.0 -  1.2  0.0  1.2 1.8% - - -  5.3 17.7% 0.95 Eritrea
 1.2 -  19.3  1.7  22.1 5.3%  0.0 - -  81.1 16.8% 2.01 Ethiopia
 0.1 -  0.2  0.1  0.4 20.0%  0.0 - -  19.0 94.5% 0.89 Gabon
 0.3 -  3.8  0.5  4.7 6.2%  0.0  0.2 -  23.3 33.4% 0.56 Ghana
 0.4 -  8.0  0.7  9.2 4.8% -  0.0 -  45.5 35.3% 0.69 Kenya
 0.2 -  0.7  0.4  1.2 13.0% - -  0.2  78.1 89.8% 0.68 Libya
 0.0 -  0.1  0.0  0.2 10.3%  0.0 - -  3.0 84.4% 0.23 Mauritius
 0.3 -  4.4  0.7  5.4 5.1% - - -  53.1 56.6% 0.41 Morocco
 0.3 -  12.6  0.5  13.3 1.9%  0.0  0.0 -  39.2 9.7% 3.94 Mozambique
 0.1 -  3.0  0.1  3.1 1.9% - - -  11.1 18.3% 0.96 Namibia
 0.2 -  4.1  0.2  4.5 3.5% - - -  17.3 10.7% 2.07 Niger
 4.1 -  17.1  3.7  24.9 16.3%  0.1 -  0.2  321.6 76.2% 0.87 Nigeria
 0.1 -  2.3  0.2  2.5 2.0% - - -  13.7 33.4% 0.59 Senegal
 2.3  1.4  14.6  2.9  21.3 11.0%  0.3  0.5  1.0  403.3 81.6% 0.94 South Africa

- - - - - 0.0% - - - .. .. .. South Sudan
 0.4 -  35.1  0.9  36.3 1.0% - - -  123.2 11.2% 1.62 Sudan
 0.6 -  14.7  1.0  16.2 3.6% - - -  56.8 15.2% 1.18 United Rep. of Tanzania
 0.1 -  1.1  0.1  1.2 4.6% - - -  6.2 37.9% 1.04 Togo
 0.2  0.4  1.5  0.3  2.4 8.2% - - -  31.2 68.7% 0.43 Tunisia
 0.2  0.4  19.3  0.6  20.6 1.1% - - -  52.9 9.3% 2.44 Zambia
 0.4 -  4.9  0.4  5.6 6.6% - - -  34.2 47.9% 1.00 Zimbabwe
 2.2 -  61.8  4.2  68.3 3.3%  0.0 - -  257.6 17.5% 1.56 Other Africa

 15.6  6.0  336.4  29.5  387.5 4.0%  0.6  2.9  2.7 2 418.0 51.2% 0.88 Africa

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.

2000 Greenhouse-gas emissions

N₂O Total

Industrial processes

IE
A

. A
ll 

rig
ht

s 
re

se
rv

ed
.



III.24  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Bangladesh  20.9 -  4.5  1.2  26.6 78.8%  5.5  77.6  16.9  0.4  100.3 5.5%
Brunei Darussalam  4.4  0.4  0.1  0.0  4.9 97.3%  4.8  0.0  0.1  0.0  4.9 98.0%
Cambodia  2.0 -  0.0  0.0  2.0 98.3%  1.7  14.6  1.7  0.1  18.1 9.3%
DPR of Korea  70.0 -  3.3  0.4  73.6 95.1%  11.6  4.7  5.8  0.2  22.3 52.1%
India  885.1  6.7  75.6  24.9  992.3 89.9%  87.1  445.6  139.7  3.1  675.5 12.9%
Indonesia  255.4  9.6  24.0  4.8  293.8 90.2%  74.7  89.3  45.1  4.8  213.9 34.9%
Malaysia  115.1  4.1  9.6  4.5  133.3 89.4%  26.4  6.1  5.2  0.4  38.1 69.2%
Mongolia  9.0 -  0.1  0.0  9.1 99.0%  0.3  10.3  0.4  0.7  11.8 2.6%
Myanmar  9.3  0.2 - 0.2  0.3  9.5 99.2%  5.6  55.2  7.4  2.8  71.1 7.9%
Nepal  3.1 -  0.2  0.1  3.4 91.9%  2.2  20.8  2.7  0.2  25.9 8.5%
Pakistan  94.4  2.2  9.1  1.8  107.5 89.8%  20.6  92.0  18.9 -  131.4 15.7%
Philippines  68.1  0.0  6.0  1.6  75.7 90.0%  4.7  37.5  14.7  0.0  56.9 8.3%
Singapore  42.1 -  2.8  0.2  45.2 93.3%  0.4  0.0  1.4  0.0  1.8 22.3%
Sri Lanka  10.5 -  0.5  0.3  11.3 93.1%  1.2  7.4  2.4  0.0  11.0 11.0%
Chinese Taipei  214.4  1.0  14.8  1.3  231.5 93.0%  1.2  3.4  5.7  0.0  10.4 11.6%
Thailand  152.3  0.3  16.5  1.5  170.6 89.5%  17.4  66.4  12.1  0.2  96.2 18.1%
Viet Nam  44.2  1.4  7.9  1.4  55.0 83.0%  12.9  62.3  12.3  0.3  87.9 14.7%
Other non-OECD Asia  11.4  0.6  0.4  0.2  12.5 95.1%  2.8  20.4  4.6  2.4  30.2 9.2%
Non OECD Asia (excl. 
China) 2 011.6  26.5  175.1  44.6 2 257.7 90.3%  281.2 1 013.9  297.0  15.7 1 607.7 17.5%

People's Rep. of China 3 099.7  46.3  459.3  50.5 3 655.8 86.1%  377.4  574.6  209.0  5.0 1 166.0 32.4%
Hong Kong, China  40.3  1.3  0.7  0.2  42.5 98.0%  0.1  0.0  1.9 -  2.1 6.0%
China 3 140.0  47.6  460.0  50.7 3 698.3 86.2%  377.5  574.6  211.0  5.0 1 168.1 32.3%
Argentina  139.4  2.1  4.8  4.3  150.5 94.0%  21.4  87.7  11.2  1.4  121.8 17.6%
Bolivia  7.1  0.7  0.4  0.0  8.3 94.6%  3.1  17.1  1.6  3.6  25.4 12.2%
Brazil  292.9  7.8  34.6  25.9  361.2 83.2%  38.6  297.7  64.9  17.2  418.4 9.2%
Colombia  54.2  1.9  5.0  0.7  61.8 90.8%  12.5  43.3  8.7  0.1  64.6 19.3%
Costa Rica  4.5 -  0.5  0.1  5.1 88.5%  0.1  2.6  0.8  0.0  3.4 1.5%
Cuba  27.3  0.2  1.1  0.2  28.9 95.5%  1.2  8.1  4.8  0.1  14.2 8.4%
Curaçao ¹  5.6 -  0.0  0.0  5.7 99.1%  0.1  0.0  0.0 -  0.1 88.2%
Dominican Republic  17.6 -  1.2  0.1  18.9 92.9%  0.3  4.4  2.7  0.0  7.5 4.4%
Ecuador  18.1  2.5  1.0  0.2  21.8 94.6%  6.4  9.5  2.5  0.0  18.4 34.8%
El Salvador  5.2 -  0.4  0.2  5.8 89.1%  0.4  1.7  1.0  0.0  3.1 12.5%
Guatemala  8.6  0.0  0.8  0.2  9.6 89.6%  1.2  6.7  1.9  2.3  12.0 9.9%
Haiti  1.4 -  0.2  0.0  1.6 85.9%  0.9  2.7  1.9 -  5.5 16.2%
Honduras  4.5 -  0.4  0.1  5.0 89.3%  0.4  3.2  1.0  0.2  4.8 7.7%
Jamaica  9.8 -  0.4  0.0  10.2 95.7%  0.6  0.8  0.7 -  2.0 27.2%
Nicaragua  3.5 -  0.2  0.0  3.8 94.2%  0.4  4.9  0.9 -  6.2 6.0%
Panama  4.9 -  0.3  0.0  5.2 93.7%  0.2  2.6  0.6  0.0  3.3 4.9%
Paraguay  3.3 -  0.3  0.2  3.8 87.4%  0.8  16.3  1.1  0.8  18.9 4.0%
Peru  26.4  0.4  1.7  0.3  28.9 92.8%  2.3  11.8  5.3  0.1  19.6 11.7%
Suriname  1.5  0.0  0.0  0.0  1.5 98.1%  0.0  0.5  0.1  0.0  0.6 6.0%
Trinidad and Tobago  9.8  0.2  8.7  0.0  18.7 53.4%  5.7  0.1  1.0  0.1  6.9 82.0%
Uruguay  5.1  0.0  0.3  0.1  5.4 93.9%  0.1  20.5  0.9 -  21.6 0.6%
Venezuela  116.2  7.5  8.0  0.8  132.6 93.3%  40.5  27.9  6.8  0.8  75.9 53.3%
Other non-OECD Americas  14.1  0.0  0.9  0.2  15.1 93.2%  0.2  2.5  3.0  0.2  5.9 4.0%

Non-OECD Americas  780.8  23.4  71.2  33.9  909.3 88.4%  137.2  572.5  123.6  27.0  860.3 15.9%

Bahrain  15.8  0.0  1.8  0.0  17.6 89.9%  2.5  0.0  0.4  0.0  2.9 83.9%
Islamic Republic of Iran  312.3  21.4  16.8  1.4  351.8 94.8%  78.0  23.1  20.5  0.0  121.6 64.1%
Iraq  70.5  14.1  1.5  0.4  86.5 97.8%  37.4  3.3  7.0 -  47.6 78.5%
Jordan  14.2 -  1.1  0.1  15.4 92.3%  0.2  0.4  1.8 -  2.3 6.6%
Kuwait  46.3  5.6  2.9  0.1  54.9 94.6%  19.9  0.1  1.1  0.0  21.1 94.2%
Lebanon  14.0 -  1.2  0.1  15.3 91.9%  0.1  0.3  1.2 -  1.6 6.4%
Oman  20.4  4.3  0.6  0.0  25.3 97.6%  15.3  0.6  0.7 -  16.6 92.3%
Qatar  21.3  6.6  3.9  0.0  31.7 87.6%  23.6  0.1  0.7  0.0  24.5 96.5%
Saudi Arabia  234.6  7.6  21.2  0.7  264.2 91.7%  51.3  2.6  9.2  0.2  63.3 81.1%
Syrian Arab Republic  37.0  6.1  2.2  0.4  45.7 94.3%  16.2  3.2  3.8 -  23.2 69.7%
United Arab Emirates  79.9  2.9  5.4  0.2  88.4 93.7%  25.0  0.6  1.3  0.0  26.9 92.9%
Yemen  13.3  1.4  0.7  0.0  15.5 95.1%  4.3  3.2  3.0 -  10.4 40.9%
Middle East  879.7  70.0  59.2  3.5 1 012.3 93.8%  273.6  37.5  50.5  0.3  362.0 75.6%

INTERNATIONAL ENERGY AGENCY

CH₄CO₂

2000 Greenhouse-gas emissions

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.25

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 0.6 -  16.2  1.9  18.6 3.3% - - -  145.6 18.6% 0.69 Bangladesh
 0.0 -  0.1  0.0  0.1 7.6%  0.1 - -  10.1 95.5% 0.38 Brunei Darussalam
 0.1 -  2.3  0.3  2.7 5.5% - - -  22.8 16.6% 1.38 Cambodia
 0.4 -  2.0  0.7  3.1 12.1%  2.0 - -  100.9 81.2% 0.90 DPR of Korea

 13.2  1.6  147.1  22.3  184.1 7.2%  10.3  2.3  3.3 1 867.8 53.1% 0.73 India
 4.1  0.2  55.0  8.1  67.4 6.1% -  0.2  0.8  576.1 59.7% 0.48 Indonesia
 0.5  0.5  7.5  1.3  9.8 5.0%  0.0  0.1  0.4  181.8 80.3% 0.49 Malaysia
 0.1 -  4.6  0.5  5.2 1.2% - - -  26.0 35.9% 2.38 Mongolia
 0.5 -  11.8  2.6  14.9 3.6% - - -  95.5 16.3% 1.62 Myanmar
 0.4 -  3.1  0.6  4.1 9.5% - - -  33.3 17.1% 0.93 Nepal
 1.7  0.7  17.5  3.0  22.8 7.4% - -  0.3  262.1 45.3% 0.55 Pakistan
 0.6  0.0  8.6  1.7  10.9 5.7% - -  0.2  143.7 51.1% 0.45 Philippines
 0.1  5.4  0.0  0.9  6.4 1.8%  0.8  0.5  0.2  55.0 77.5% 0.27 Singapore
 0.3 -  1.4  0.5  2.1 12.9% - - -  24.4 49.2% 0.24 Sri Lanka
 0.9  0.5  2.2  1.2  4.8 18.1%  0.1  5.3  1.5  253.7 85.7% 0.44 Chinese Taipei
 2.0  0.4  14.1  1.9  18.3 10.7% - -  0.4  285.4 60.3% 0.50 Thailand
 0.9 -  17.1  1.8  19.8 4.7% - - -  162.7 36.6% 0.81 Viet Nam
 0.2 -  7.4  2.3  9.9 2.5%  0.0 - -  52.7 28.4% 0.60 Other non-OECD Asia

 26.6  9.2  317.8  51.4  405.1 6.6%  13.3  8.4  7.2 4 299.5 54.6% 0.60
Non OECD Asia (excl. 

China)

 27.8  26.3  297.6  43.2  394.8 7.0%  48.1  9.3  10.3 5 284.3 67.2% 1.15 People's Rep. of China
 0.2 -  0.0  0.4  0.5 31.3% - -  0.1  45.3 92.7% 0.20 Hong Kong, China

 28.0  26.3  297.6  43.5  395.4 7.1%  48.1  9.3  10.4 5 329.5 67.4% 1.11 China
 1.4  0.1  36.1  2.5  40.1 3.4%  0.1  0.2  0.2  312.8 52.5% 0.58 Argentina
 0.1 -  7.8  2.5  10.3 1.2% - - -  44.0 25.1% 1.22 Bolivia
 5.0  1.6  118.9  17.1  142.5 3.5%  0.2  4.9  0.7  927.8 37.1% 0.48 Brazil
 0.6  0.3  16.1  1.1  18.0 3.2% - -  0.0  144.4 47.9% 0.44 Colombia
 0.1  0.1  1.3  0.1  1.5 5.2%  0.0 - -  10.0 46.1% 0.26 Costa Rica
 0.3  0.6  5.2  0.4  6.6 4.6%  0.0 - -  49.6 58.5% 0.41 Cuba
 0.0 -  0.0  0.0  0.1 30.2% - - -  5.8 98.2% 2.77 Curaçao ¹
 0.1 -  1.5  0.3  2.0 7.0% - - -  28.4 63.5% 0.41 Dominican Republic
 0.1 -  3.3  0.4  3.8 3.3%  0.0 - -  44.0 61.7% 0.48 Ecuador
 0.1 -  1.0  0.2  1.3 7.1%  0.0 - -  10.3 55.2% 0.32 El Salvador
 0.3 -  4.0  1.8  6.0 4.2%  0.2 - -  27.8 36.1% 0.40 Guatemala
 0.1 -  1.2  0.1  1.4 5.2% - - -  8.5 27.7% 0.58 Haiti
 0.1 -  2.9  0.3  3.3 2.6% - - -  13.2 37.5% 0.62 Honduras
 0.1 -  0.4  0.2  0.6 8.6%  0.0 - -  12.9 80.7% 0.62 Jamaica
 0.1 -  2.7  0.1  2.9 2.5% - - -  12.8 31.1% 0.76 Nicaragua
 0.0 -  0.9  0.1  1.0 4.4% - - -  9.6 53.2% 0.30 Panama
 0.1 -  6.7  0.7  7.5 1.7% - - -  30.2 13.8% 0.72 Paraguay
 0.2  0.0  5.4  0.7  6.3 3.7%  0.1 - -  54.9 53.5% 0.33 Peru
 0.0 -  0.1  0.1  0.2 12.1% - - -  2.3 65.9% 0.51 Suriname
 0.0 -  5.9  0.1  6.0 0.7%  0.0 - -  31.7 49.5% 1.39 Trinidad and Tobago
 0.5  0.0  10.3  1.5  12.2 3.7%  0.6  0.6  0.2  40.6 14.1% 0.97 Uruguay
 0.1 -  2.3  0.4  2.8 5.2%  0.0 -  0.0  211.3 77.8% 0.61 Venezuela
 0.1 -  2.3  0.4  2.8 5.2%  0.0 -  0.0  23.9 60.6% 0.16 Other non-OECD Americas
 9.6  2.7  236.1  30.9  279.2 3.4%  1.3  5.6  1.2 2 056.9 46.2% 0.50 Non-OECD Americas
 0.0 -  0.0  0.1  0.1 19.3% -  0.3 -  21.0 87.5% 0.72 Bahrain
 2.0  0.5  17.8  5.7  26.1 7.8% -  0.2  1.6  501.3 82.5% 0.59 Islamic Republic of Iran
 0.3 -  3.3  1.9  5.5 5.7% - -  0.1  139.8 87.5% 0.50 Iraq
 0.0 -  0.3  0.4  0.7 6.3%  0.0 - -  18.5 78.1% 0.51 Jordan
 0.1 -  0.1  0.3  0.6 23.6%  0.2 -  0.3  77.0 93.3% 0.55 Kuwait
 0.1 -  0.3  0.3  0.7 10.4% - - -  17.6 80.8% 0.44 Lebanon
 0.1 -  0.3  0.2  0.6 10.6%  0.0 - -  42.5 94.3% 0.44 Oman
 0.1 -  0.1  0.1  0.3 24.4% - - -  56.5 91.2% 0.90 Qatar
 0.8 -  2.9  3.1  6.8 12.2%  0.1 -  1.2  335.6 87.7% 0.38 Saudi Arabia
 0.3  0.2  3.5  1.2  5.1 5.1% - - -  74.0 80.5% 0.87 Syrian Arab Republic 
 0.2 -  0.5  0.7  1.3 12.6% -  0.3  0.6  117.5 91.9% 0.37 United Arab Emirates
 0.2 -  2.0  1.1  3.3 6.3% - - -  29.3 65.7% 0.43 Yemen
 4.2  0.6  31.1  15.3  51.2 8.2%  0.3  0.7  3.9 1 430.4 85.8% 0.50 Middle East

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.

Industrial processes
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III.26  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

World ¹ 30 571.4  445.3 2 533.2  322.3 33 872.2 91.6% 3 012.5 4 108.6 1 675.5  162.6 8 959.3 33.6%
Annex I Parties 13 240.1  103.7  696.5  147.5 14 187.9 94.1%  815.5  772.1  569.2  46.0 2 202.8 37.0%
   Annex II Parties   10 413.7  51.3  473.6  129.1 11 067.7 94.6%  440.0  613.7  375.6  24.7 1 454.0 30.3%
      North America      5 880.7  29.8  175.7  73.0 6 159.2 96.0%  295.9  257.1  188.4  23.3  764.7 38.7%
       Europe      2 991.8  17.1  191.8  46.1 3 246.9 92.7%  99.3  215.8  158.4  0.5  474.0 21.0%
     Asia Oceania 1 541.1  4.4  106.1  9.9 1 661.6 93.0%  44.7  140.8  28.8  0.9  215.3 20.8%
   Annex I EIT   2 548.7  51.2  182.5  15.9 2 798.4 92.9%  362.2  131.6  143.5  21.3  658.6 55.0%
Non-Annex I Parties 16 210.9  341.6 1 836.7  174.8 18 563.9 89.2% 2 184.7 3 336.5 1 106.3  116.6 6 744.2 32.4%
Annex B Kyoto Parties 4 625.9  51.9  295.7  61.9 5 035.5 92.9%  263.7  382.0  241.0  1.4  888.1 29.7%

Intl. aviation bunkers  457.5 - - -  457.5 100.0%  0.1 - - -  0.1 100.0%
Intl. marine bunkers  662.9 - - -  662.9 100.0%  12.2 - - -  12.2 100.0%

Non-OECD Total 17 084.9  374.2 1 910.1  177.0 19 546.3 89.3% 2 449.9 3 343.0 1 166.1  136.8 7 095.7 34.5%
OECD Total 12 366.1  71.1  623.1  145.3 13 205.6 94.2%  550.4  765.7  509.4  25.8 1 851.3 29.7%

Canada  528.6  6.7  26.4  3.3  565.0 94.7%  61.6  26.9  27.3  20.1  135.9 45.3%
Chile  68.6  0.2  5.1  0.3  74.2 92.8%  3.3  7.6  10.3  0.2  21.4 15.6%
Mexico  440.5  7.3  25.2  6.3  479.2 93.4%  43.7  66.2  26.1  0.7  136.7 31.9%
United States 5 352.1  23.1  149.3  69.7 5 594.2 96.1%  234.3  230.2  161.1  3.2  628.8 37.3%
OECD Americas 6 389.8  37.3  205.9  79.6 6 712.6 95.7%  342.9  330.8  224.8  24.2  922.7 37.2%
Australia  383.6  3.3  16.5  4.4  407.9 94.9%  38.7  77.0  15.0  0.7  131.4 29.5%
Israel ²  68.4  0.1  3.3  0.4  72.2 94.9%  1.4  1.4  4.4  0.0  7.1 19.0%
Japan 1 127.2  1.0  87.6  3.9 1 219.7 92.5%  4.7  34.7  9.5  0.1  49.0 9.5%
Korea  550.9  4.0  43.9  1.9  600.8 92.4%  4.4  17.4  14.8  0.1  36.7 12.1%
New Zealand  30.3  0.1  2.0  1.5  34.0 89.4%  1.4  29.1  4.3  0.1  34.9 4.0%
OECD Asia Oceania 2 160.5  8.5  153.3  12.2 2 334.5 92.9%  50.5  159.6  48.0  1.0  259.1 19.5%

Austria  68.6  0.3  5.0  1.2  75.1 91.7%  2.4  4.9  3.1  0.0  10.5 23.2%
Belgium  103.9  0.5  10.7  0.8  115.9 90.1%  6.5  6.7  3.6  0.0  16.9 38.7%
Czech Republic  112.5  1.7  5.3  0.7  120.1 95.0%  3.8  4.3  4.8  0.0  12.9 29.5%
Denmark  47.3  0.2  0.9  0.6  49.0 96.8%  1.5  6.5  1.4 -  9.3 16.0%
Estonia  18.6  0.3  0.3  0.1  19.3 97.8%  0.4  0.7  1.7  0.0  2.8 14.7%
Finland  62.0  0.4  2.6  0.4  65.4 95.4%  4.5  2.3  7.7  0.0  14.5 30.8%
France  340.2  2.0  28.1  5.8  376.1 91.0%  7.5  44.1  17.3  0.1  68.9 10.9%
Germany  758.8  5.5  39.6  12.1  816.0 93.7%  13.9  35.3  21.8  0.2  71.2 19.6%
Greece  83.4  0.0  5.9  1.1  90.3 92.3%  14.6  4.4  4.6  0.0  23.6 61.9%
Hungary  47.1  0.4  3.4  0.4  51.4 92.6%  2.3  2.9  4.0  0.0  9.3 24.6%
Iceland  1.9 -  1.7  0.0  3.7 53.1%  0.0  0.3  0.2  0.0  0.5 0.8%
Ireland  39.5  1.0  1.3  0.6  42.3 95.6%  2.2  13.6  1.3 -  17.1 13.1%
Italy  392.0  1.3  27.5  6.2  427.0 92.1%  6.8  20.0  18.2  0.0  45.1 15.2%
Latvia  8.1 -  0.4  0.4  8.9 90.8%  0.6  1.0  0.6  0.0  2.3 26.6%
Lithuania  12.3  0.0  1.2  0.3  13.8 89.2%  0.8  2.1  1.5  0.0  4.4 17.7%
Luxembourg  10.7 -  0.6  0.0  11.3 94.7%  0.1  0.4  0.1 -  0.6 10.5%
Netherlands  170.8  0.7  13.2  1.6  186.3 92.0%  6.5  11.9  5.7  0.1  24.2 26.7%
Norway  37.3  0.9  7.5  0.8  46.5 82.1%  16.0  2.5  2.5  0.1  21.1 75.8%
Poland  307.5  3.6  14.7  2.2  328.1 94.8%  33.6  18.9  13.1  0.0  65.7 51.2%
Portugal  47.6  0.0  5.2  0.7  53.5 88.9%  0.8  4.1  7.4  0.0  12.4 6.8%
Slovak Republic  34.6  1.1  5.1  0.1  40.9 87.1%  1.2  1.7  3.1  0.0  6.0 20.4%
Slovenia  15.4 -  1.8  0.6  17.9 86.4%  1.5  1.4  0.7  0.0  3.6 43.4%
Spain  262.1  0.2  20.3  5.5  288.1 91.0%  3.0  23.2  16.4  0.1  42.7 7.1%
Sweden  46.1  1.4  4.1  1.8  53.4 88.9%  1.1  3.6  7.9  0.0  12.5 8.5%
Switzerland  43.3  0.0  2.6  0.6  46.5 93.1%  0.7  3.7  6.6 -  11.1 6.6%
Turkey  267.8  1.2  39.7  2.5  311.1 86.5%  13.3  26.5  48.6  0.0  88.4 15.0%
United Kingdom  476.6  2.7  15.1  6.2  500.6 95.7%  11.1  28.3  32.5  0.1  71.9 15.4%
OECD Europe 3 815.8  25.3  263.9  53.5 4 158.5 92.4%  156.9  275.3  236.6  0.6  669.4 23.4%
IEA/Accession/Association 23 136.6  219.9 1 983.2  265.5 25 605.2 91.2% 1 556.7 2 442.4 1 115.2  91.6 5 205.9 29.9%
European Union - 28 3 612.6  24.0  226.2  51.5 3 914.3 92.9%  135.8  255.9  192.4  0.6  584.7 23.2%
G20 24 992.1  253.6 2 116.9  276.6 27 639.2 91.3% 1 877.5 2 478.0 1 192.4  113.5 5 661.3 33.2%
Africa 1 017.9  105.0  86.9  9.0 1 218.7 92.1%  437.5  682.1  177.6  13.0 1 310.1 33.4%
Americas 7 411.5  53.7  308.8  111.8 7 885.7 94.7%  498.3 1 028.7  378.3  101.9 2 007.2 24.8%
Asia 14 944.3  213.8 1 738.5  132.6 17 029.2 89.0% 1 554.9 1 909.1  784.2  20.5 4 268.7 36.4%
Europe 5 641.2  69.3  379.1  62.8 6 152.5 92.8%  465.5  355.9  310.0  21.8 1 153.2 40.4%
Oceania  414.0  3.4  18.6  6.0  441.9 94.4%  40.1  106.1  19.3  0.7  166.2 24.1%

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2. Please refer to the chapter Geographical coverage. 
Sources:  IEA, CO2 emissions from fuel combustion. EDGAR 4.3.2 FT2016, EDGAR 5.0 and 4.2 FT2010 databases for other emissions.
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.27

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP³

 278.2  172.2 2 099.9  407.1 2 957.4 9.4%  746.6  60.5  157.3 46 753.4 73.4% 0.52 World ¹

 121.1  85.1  516.1  118.7  841.0 14.4%  488.7  43.2  73.7 17 837.3 80.1% 0.40 Annex I Parties   
 103.2  46.2  404.5  81.9  635.9 16.2%  439.3  26.8  62.0 13 685.6 80.4% 0.37 Annex II Parties      
 68.8  18.9  200.8  49.9  338.3 20.3%  284.1  11.1  45.0 7 602.4 82.5% 0.46 North America      
 23.6  23.7  141.7  23.0  212.0 11.1%  102.4  8.0  12.4 4 055.8 77.2% 0.27 Europe      
 10.8  3.7  62.0  9.1  85.6 12.7%  52.7  7.8  4.7 2 027.5 79.0% 0.36 Asia Oceania   
 14.7  37.4  90.6  30.7  173.4 8.5%  44.3  16.1  9.8 3 700.6 80.4% 0.66 Annex I EIT   

 148.1  87.1 1 583.8  263.3 2 082.3 7.1%  258.0  17.4  83.6 27 749.4 68.1% 0.61 Non-Annex I Parties 
 37.3  44.6  256.0  35.6  373.5 10.0%  124.8  9.5  13.7 6 445.0 77.2% 0.33 Annex B Kyoto Parties

 3.9 - -  2.9  6.7 57.3% - - -  464.3 99.4% .. Intl. aviation bunkers
 5.1 - -  22.2  27.3 18.7% - - -  702.5 96.8% .. Intl. marine bunkers

 148.5  44.1 1 600.9  279.4 2 072.9 7.2%  276.4  30.8  85.8 29 107.9 68.9% 0.64 Non-OECD Total
 120.7  128.1  499.0  102.6  850.4 14.2%  470.2  29.8  71.5 16 478.7 79.5% 0.38 OECD Total

 6.0  0.8  23.7  16.4  46.9 12.8%  17.0  3.8  4.0  772.7 78.0% 0.57 Canada
 0.5  0.7  5.8  0.9  7.8 6.6% - -  0.0  103.3 70.3% 0.33 Chile
 3.7  69.0  33.3  5.5  111.4 3.3%  11.0  0.1  0.5  739.0 67.0% 0.42 Mexico

 62.8  18.1  177.2  33.4  291.4 21.5%  267.1  7.3  40.9 6 829.6 83.1% 0.46 United States
 73.0  88.5  239.9  56.2  457.6 15.9%  295.2  11.2  45.4 8 444.7 81.0% 0.46 OECD Americas

 3.5  1.8  42.5  2.8  50.6 7.0%  8.7  0.5  0.6  599.6 71.6% 0.64 Australia
 0.2  0.0  0.9  1.1  2.3 10.7%  2.0  0.1  0.6  84.3 83.1% 0.38 Israel ²
 7.0  1.9  7.7  6.0  22.5 31.0%  42.8  7.1  4.1 1 345.3 84.7% 0.30 Japan
 3.6  1.1  5.3  3.0  13.0 27.5%  3.2  1.9  6.1  661.8 85.1% 0.44 Korea
 0.3 -  11.8  0.3  12.4 2.6%  1.1  0.1  0.1  82.6 38.9% 0.61 New Zealand

 14.7  4.7  68.3  13.1  100.8 14.5%  57.9  9.8  11.5 2 773.6 80.6% 0.38 OECD Asia Oceania
 0.7  0.3  2.2  0.6  3.8 18.2%  2.9  0.2  0.2  92.7 77.7% 0.26 Austria
 0.7  4.6  2.8  0.8  8.8 7.7%  2.9  0.0  0.1  144.6 77.2% 0.33 Belgium
 1.5  0.6  3.0  0.8  6.0 24.8%  1.7  0.0  0.0  140.8 84.8% 0.49 Czech Republic
 0.5  0.0  4.4  0.5  5.4 10.0%  1.9  0.0  0.0  65.8 75.3% 0.28 Denmark
 0.2 -  0.5  0.1  0.8 21.0%  0.1  0.0  0.0  22.9 84.7% 0.80 Estonia
 2.1  1.3  2.7  0.5  6.6 32.2%  1.2  0.0  0.1  87.8 78.5% 0.42 Finland
 3.5  2.5  32.5  3.0  41.5 8.4%  20.3  0.6  1.8  509.1 69.4% 0.22 France
 4.6  3.5  28.9  4.1  41.1 11.3%  21.9  1.2  6.5  957.9 81.7% 0.30 Germany
 0.6  0.4  3.2  0.8  5.0 12.6%  1.2  0.1  0.1  120.4 81.9% 0.38 Greece
 0.3  1.3  3.6  0.6  5.8 5.8%  1.9  0.0  0.0  68.5 73.3% 0.32 Hungary
 0.0  0.0  0.3  0.0  0.4 3.5%  0.1  0.1  0.0  4.7 41.8% 0.37 Iceland
 0.3 -  6.6  0.3  7.1 3.6%  1.4  0.2  0.1  68.2 63.1% 0.35 Ireland
 2.9  0.4  11.7  3.2  18.2 16.1%  14.0  0.6  1.0  505.8 79.7% 0.24 Italy
 0.1 -  0.9  0.1  1.2 12.1%  1.4  0.0 -  13.8 63.9% 0.38 Latvia
 0.1  2.0  2.0  0.2  4.3 2.7%  1.1  0.0 -  23.6 56.1% 0.38 Lithuania
 0.1 -  0.1  0.1  0.3 32.2%  0.2  0.0 -  12.3 88.3% 0.28 Luxembourg
 0.8  1.3  5.7  1.0  8.7 8.7%  4.7  0.3  0.1  224.3 79.7% 0.30 Netherlands
 0.3  1.0  1.8  0.4  3.5 9.1%  0.5  2.4  0.2  74.1 73.5% 0.26 Norway
 3.7  4.6  16.5  2.0  26.8 13.7%  2.8  0.3  0.3  423.9 82.2% 0.53 Poland
 0.5  0.5  2.4  0.5  3.9 12.8%  1.0  0.0  0.1  70.9 69.0% 0.25 Portugal
 0.3  1.2  1.2  0.3  3.0 9.9%  0.5  0.1 -  50.4 73.6% 0.37 Slovak Republic
 0.1 -  0.6  0.2  0.9 14.9%  0.6  0.1  0.0  23.0 74.5% 0.40 Slovenia
 2.3  1.2  15.5  2.7  21.7 10.5%  10.3  1.3  0.9  365.0 73.3% 0.25 Spain
 1.1  5.3  3.2  0.7  10.2 10.7%  1.8  0.4  0.1  78.5 63.3% 0.20 Sweden
 0.3  0.1  1.3  0.4  2.2 16.1%  2.5  0.1  0.5  62.7 70.7% 0.15 Switzerland
 3.1  1.4  20.8  6.0  31.3 9.9%  4.6  0.3  1.9  437.7 65.2% 0.35 Turkey
 2.2  1.4  16.5  3.5  23.7 9.4%  13.8  0.4  0.5  610.9 80.6% 0.27 United Kingdom

 33.1  34.8  190.8  33.2  292.0 11.3%  117.2  8.8  14.6 5 260.4 76.6% 0.29 OECD Europe

 218.8  130.0 1 320.5  249.2 1 918.6 11.4%  683.8  40.1  130.6 33 584.2 74.8% 0.49 IEA/Accession/Association
 30.3  36.3  176.8  28.1  271.5 11.2%  111.3  6.2  12.0 4 900.0 77.6% 0.29 European Union - 28

 222.3  151.3 1 373.3  274.2 2 021.2 11.0%  714.9  52.4  140.2 36 229.2 75.5% 0.51 G20

 20.8  7.3  383.5  34.9  446.5 4.7%  2.5  1.4  4.2 2 983.4 53.0% 0.66 Africa
 86.0  90.2  560.6  123.6  860.4 10.0%  302.4  14.3  47.6 11 117.7 72.4% 0.46 Americas

 119.2  11.6  855.5  161.9 1 148.2 10.4%  276.8  20.0  82.7 22 825.7 73.7% 0.60 Asia
 39.0  61.3  236.9  54.6  391.8 10.0%  154.9  24.2  22.2 7 898.8 78.7% 0.37 Europe
 3.9  1.8  54.3  3.1  63.0 6.1%  9.8  0.6  0.6  682.2 67.6% 0.63 Oceania

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2.Please refer to the chapter Geographical coverage. 
3. GHG / GDP PPP ratio is expressed in kg of CO2-equivalent per 2010 USD.
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III.28  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Non-OECD Total 17 084.9  374.2 1 910.1  177.0 19 546.3 89.3% 2 449.9 3 343.0 1 166.1  136.8 7 095.7 34.5%

Albania  3.9  0.0  0.6  0.1  4.6 85.7%  0.2  1.7  0.9  0.0  2.8 6.3%
Armenia  4.0 -  0.2  0.2  4.5 90.8%  0.4  1.3  0.2  0.0  1.9 21.4%
Azerbaijan  23.5  0.4  0.6  0.2  24.8 96.5%  9.2  6.7  1.9  0.0  17.8 51.8%
Belarus  59.5  4.3  5.0  1.7  70.5 90.4%  0.8  10.3  7.9  0.0  19.0 4.2%
Bosnia and Herzegovina  20.5  0.6  1.0  0.1  22.2 94.9%  1.4  1.5  0.9  0.0  3.8 37.5%
Bulgaria  44.4  0.4  3.9  0.2  48.8 91.6%  1.2  2.0  5.7  0.0  8.9 13.6%
Croatia  18.2  0.1  2.4  0.7  21.5 85.1%  1.7  1.4  1.3  0.0  4.4 38.1%
Cyprus ¹  7.3 -  0.7  0.0  8.0 91.0%  0.0  0.3  1.3 -  1.6 0.9%
Georgia  5.0  0.0  1.1  0.2  6.2 80.3%  0.4  2.1  0.4  0.0  3.0 15.0%
Gibraltar  0.5 -  0.0 -  0.5 99.8%  0.0 -  0.0 -  0.0 6.3%
Kazakhstan  221.1  5.8  9.1  0.6  236.6 95.9%  35.7  17.2  4.9  0.0  57.8 61.8%
Kosovo  8.7 - - -  8.7 100.0% - - - - - 0.0%
Kyrgyzstan  6.0 -  0.3  0.2  6.6 92.1%  0.2  3.9  1.3 -  5.4 2.9%
Malta  2.6 -  0.0  0.0  2.6 98.2%  0.0  0.1  0.1 -  0.2 1.1%
Republic of Moldova  7.9 -  0.4  0.1  8.5 94.0%  0.4  1.0  0.5 -  1.8 22.2%
Montenegro  2.6 - - -  2.6 100.0% - - - - - 0.0%
Republic of North Macedonia  8.3  0.0  0.8  0.0  9.2 90.9%  0.3  0.7  1.0  0.0  2.1 16.0%
Romania  74.7  0.3  6.7  1.0  82.7 90.8%  6.0  9.9  5.4  0.0  21.3 28.0%
Russian Federation 1 529.2  25.5  105.0  5.3 1 665.0 93.4%  272.3  59.9  82.2  21.1  435.5 62.5%
Serbia  45.6  0.4  2.0  0.3  48.3 95.2%  1.6  3.7  4.5  0.0  9.9 16.5%
Tajikistan  2.3 -  0.7  0.1  3.1 73.6%  0.2  4.4  0.9 -  5.5 3.8%
Turkmenistan  56.9  3.2  1.1  0.4  61.6 97.5%  22.0  8.5  0.9 -  31.4 70.2%
Ukraine  266.6  13.7  27.1  2.2  309.5 90.5%  36.0  15.2  11.4  0.1  62.6 57.5%
Uzbekistan  100.6  2.8  6.6  1.0  111.0 93.1%  26.0  20.5  3.9  0.0  50.4 51.6%
Non-OECD Europe and 
Eurasia 2 520.0  57.2  175.4  14.8 2 767.5 93.1%  416.0  172.1  137.7  21.3  747.1 55.7%

Algeria  95.5  11.4  9.1  0.4  116.4 91.8%  57.9  6.1  7.8  0.0  71.9 80.5%
Angola  15.2  8.3  0.5  0.1  24.0 97.5%  26.3  52.5  3.9  1.9  84.7 31.1%
Benin  4.6 -  0.5  0.1  5.1 89.6%  1.1  3.4  1.6 -  6.0 17.9%
Botswana  3.3 -  0.2  0.0  3.5 94.3%  0.5  6.8  0.5 -  7.8 6.9%
Cameroon  5.1  5.0  0.5  0.2  10.8 93.8%  12.3  10.9  3.7  0.3  27.2 45.2%
Congo  1.8  3.5  0.0  0.0  5.4 99.1%  8.7  2.3  0.8  0.1  12.0 72.8%
Côte d'Ivoire  6.2  0.2  0.7  0.3  7.4 86.7%  4.7  4.7  3.0  0.0  12.4 37.8%
Dem. Rep. of the Congo  1.9  0.7  0.2  0.2  3.1 85.1%  8.7  62.3  11.6  5.6  88.2 9.8%
Egypt  176.4  3.3  29.1  2.9  211.7 84.9%  27.6  16.3  12.9  0.0  56.8 48.6%
Eritrea  0.5 -  0.0  0.0  0.5 95.2%  0.4  2.6  0.7 -  3.7 11.8%
Ethiopia  5.9 -  0.7  0.2  6.8 87.0%  20.6  57.7  12.0  0.3  90.5 22.7%
Gabon  2.7  3.3  0.1  0.0  6.1 98.3%  8.0  0.3  0.4 -  8.7 91.7%
Ghana  10.4  0.3  0.8  0.1  11.6 92.3%  3.9  5.9  4.3  0.0  14.2 27.6%
Kenya  11.2 -  1.7  0.2  13.1 85.7%  10.2  27.0  6.1 -  43.3 23.6%
Libya  48.2  7.8  5.7  0.2  61.9 90.4%  26.6  1.6  1.9  0.1  30.1 88.3%
Mauritius  3.7  0.0  0.0  0.0  3.7 99.5%  0.2  0.0  0.2 -  0.5 47.4%
Morocco  46.4 -  5.1  0.4  51.9 89.5%  0.4  6.9  6.5 -  13.7 2.9%
Mozambique  2.4 -  1.2  0.1  3.7 64.5%  3.9  28.3  4.0  0.7  36.9 10.7%
Namibia  3.1 -  0.0  0.0  3.1 99.6%  0.1  5.3  0.4 -  5.8 1.2%
Niger  1.4  0.0  0.0  0.0  1.4 96.3%  1.8  14.6  2.3 -  18.6 9.7%
Nigeria  55.4  29.8  4.3  1.2  90.7 93.9%  112.0  38.5  25.8  0.2  176.5 63.4%
Senegal  5.5 -  1.5  0.1  7.0 77.6%  1.5  5.4  2.1 -  9.0 16.6%
South Africa  418.8  27.2  16.7  0.9  463.6 96.2%  37.8  26.2  15.4  0.2  79.7 47.5%
South Sudan .. - - - .. .. - - - - - 0.0%
Sudan  15.1  0.8  0.7  0.2  16.8 94.5%  8.9  72.2  7.4  0.7  89.2 10.0%
United Rep. of Tanzania  6.2  0.0  0.8  0.2  7.2 86.1%  8.3  37.6  7.4  0.9  54.1 15.3%
Togo  2.1 -  0.4  0.0  2.5 81.7%  1.8  1.9  1.0  0.0  4.6 38.4%
Tunisia  23.3  0.9  3.2  0.2  27.6 87.6%  4.3  2.5  2.2 -  9.0 48.0%
Zambia  1.6 -  0.5  0.0  2.2 74.7%  3.9  30.7  2.5  1.0  38.2 10.3%
Zimbabwe  9.5  0.2  0.6  0.1  10.2 94.0%  2.3  9.9  2.2  0.1  14.6 16.0%
Other Africa  34.7  2.4  2.0  0.7  39.8 93.2%  32.7  141.6  27.1  0.9  202.2 16.2%
Africa 1 017.9  105.0  86.9  9.0 1 218.7 92.1%  437.5  682.1  177.6  13.0 1 310.1 33.4%

1. Please refer to the chapter Geographical coverage.
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.29

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes

Agricultur
e Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 148.5  44.1 1 600.9  279.4 2 072.9 7.2%  276.4  30.8  85.8 29 107.9 68.9% 0.64 Non-OECD Total

 0.0 -  0.6  0.1  0.8 5.1%  0.1 - -  8.2 50.3% 0.29 Albania
 0.0 -  0.6  0.1  0.7 2.5%  0.5 - -  7.7 58.4% 0.41 Armenia
 0.2 -  2.1  0.3  2.5 6.6%  0.1  0.1 -  45.3 73.6% 0.32 Azerbaijan
 0.4  0.3  10.1  0.5  11.4 3.9%  0.7  0.0 -  101.7 64.0% 0.67 Belarus
 0.1 -  0.7  0.2  1.0 11.2%  0.7  0.1 -  27.8 81.4% 0.80 Bosnia and Herzegovina
 0.3  0.2  1.9  0.4  2.7 10.0%  0.6  0.0 -  61.1 75.7% 0.55 Bulgaria
 0.2  0.9  1.4  0.2  2.7 6.1%  0.1  0.0 -  28.7 70.2% 0.34 Croatia
 0.0 -  0.2  0.1  0.3 11.3%  0.3 - -  10.2 71.6% 0.37 Cyprus ¹
 0.0  0.8  1.0  0.1  1.9 2.2%  0.0 - -  11.1 49.2% 0.43 Georgia
 0.0 - -  0.0  0.0 40.0% - - -  0.5 95.6% 0.55 Gibraltar
 1.0 -  11.7  1.3  14.0 7.2%  0.6 - -  309.0 85.3% 0.96 Kazakhstan

- - - - - 0.0% - - -  8.7 100.0% 0.63 Kosovo
 0.0 -  1.4  0.1  1.5 1.6%  0.0 - -  13.5 46.1% 0.91 Kyrgyzstan
 0.0 -  0.0  0.0  0.1 12.7%  0.2 - -  3.1 84.7% 0.27 Malta
 0.0 -  0.5  0.1  0.6 6.2%  0.0 - -  10.9 76.7% 0.80 Republic of Moldova

- - - - - 0.0% - - -  2.6 100.0% 0.31 Montenegro
 0.0 -  0.3  0.1  0.5 10.1%  0.2 - -  11.9 73.2% 0.51 Republic of North Macedonia
 0.6  2.8  6.7  0.9  10.9 5.2%  0.7  0.2  0.0  115.8 70.4% 0.34 Romania
 5.7  18.2  30.6  22.3  76.9 7.4%  31.7  15.1  9.1 2 233.2 82.1% 0.76 Russian Federation
 0.4  0.2  2.4  0.4  3.4 12.2%  7.0  0.1 -  68.7 69.9% 0.78 Serbia
 0.0 -  1.4  0.1  1.5 0.5%  0.0  0.2 -  10.3 24.3% 0.66 Tajikistan
 0.1  0.9  4.0  0.2  5.1 1.9%  0.1 - -  98.2 83.7% 1.98 Turkmenistan
 1.2  5.2  11.5  2.1  20.0 6.2%  0.4  0.2  0.4  393.2 80.7% 1.12 Ukraine
 0.3  0.1  9.5  0.6  10.5 3.1%  1.0 - -  172.9 75.0% 1.46 Uzbekistan

 10.8  29.6  98.6  30.2  169.2 6.4%  45.0  16.0  9.5 3 754.3 80.0% 0.76
Non-OECD Europe and 

Eurasia

 0.3  1.2  3.3  1.1  5.9 4.7%  0.3 -  0.4  194.9 84.7% 0.43 Algeria
 0.4 -  33.3  1.9  35.5 1.1%  0.0 - -  144.3 34.8% 0.99 Angola
 0.1 -  2.2  0.2  2.5 4.5% - - -  13.6 42.3% 0.83 Benin
 0.1 -  3.9  0.1  4.0 1.4% - - -  15.3 25.3% 0.59 Botswana
 0.3 -  6.4  0.6  7.3 3.6% -  0.2 -  45.4 49.8% 0.79 Cameroon
 0.0 -  1.7  0.2  1.9 2.6%  0.0 - -  19.3 73.4% 0.87 Congo
 0.3 -  3.2  0.4  3.9 6.6% - - -  23.7 48.0% 0.44 Côte d'Ivoire
 1.1 -  39.7  4.4  45.1 2.3% - - -  136.3 9.0% 3.27 Dem. Rep. of the Congo
 1.7  5.4  15.3  2.4  24.9 6.7%  0.5  0.8  1.3  296.0 70.6% 0.36 Egypt
 0.0 -  1.2  0.0  1.2 1.8% - - -  5.4 17.3% 0.89 Eritrea
 1.7 -  29.9  2.0  33.5 4.9%  0.0 - -  130.8 21.5% 1.42 Ethiopia
 0.1 -  0.2  0.1  0.4 20.3%  0.0 - -  15.2 92.4% 0.61 Gabon
 0.3 -  3.5  0.5  4.3 7.0%  0.0 - -  30.1 49.5% 0.41 Ghana
 0.6 -  12.6  0.8  14.1 4.1% -  0.0 -  70.5 31.3% 0.70 Kenya
 0.2 -  0.8  0.6  1.6 13.9% - -  0.3  93.9 88.1% 0.52 Libya
 0.0 -  0.1  0.1  0.2 15.6%  0.0 - -  4.3 90.0% 0.22 Mauritius
 0.4 -  4.8  0.9  6.0 6.6% - - -  71.6 65.9% 0.34 Morocco
 0.3 -  18.6  1.0  19.8 1.6%  0.1  0.1 -  60.6 10.9% 2.78 Mozambique
 0.1 -  2.8  0.1  3.0 3.9% - - -  11.8 27.6% 0.66 Namibia
 0.2 -  6.5  0.4  7.0 2.7% - - -  27.1 12.4% 2.07 Niger
 5.0 -  20.2  4.7  29.9 16.7%  0.6  0.0  0.4  298.1 67.8% 0.38 Nigeria
 0.1 -  2.5  0.2  2.8 2.3% - - -  18.9 37.2% 0.55 Senegal
 2.7  0.0  15.2  3.3  21.2 12.8%  0.8  0.3  1.7  567.3 85.8% 0.94 South Africa

- - - - - 0.0% - - - .. .. .. South Sudan
 0.4 -  36.4  1.4  38.3 1.1% - - -  144.3 17.5% 0.98 Sudan
 0.8 -  20.4  1.7  23.0 3.5% - - -  84.3 18.1% 0.92 United Rep. of Tanzania
 0.1 -  1.2  0.1  1.4 5.7% - - -  8.5 46.1% 1.09 Togo
 0.2  0.3  1.6  0.3  2.4 8.9% - - -  39.0 73.6% 0.36 Tunisia
 0.3  0.3  22.9  1.0  24.5 1.1%  0.0 - -  64.9 9.0% 1.46 Zambia
 0.4 -  5.2  0.5  6.0 6.0% - - -  30.8 39.9% 1.29 Zimbabwe
 2.8 -  68.1  4.2  75.0 3.8%  0.1 - -  317.2 22.9% 1.05 Other Africa

 20.8  7.3  383.5  34.9  446.5 4.7%  2.5  1.4  4.2 2 983.4 53.0% 0.66 Africa

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.

2010 Greenhouse-gas emissions

N₂O Total
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III.30  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Bangladesh  49.9  0.0  7.5  1.4  58.8 84.9%  9.7  87.7  20.7  0.0  118.3 8.2%
Brunei Darussalam  6.9  0.4  0.1  0.0  7.4 98.2%  5.1  0.0  0.1  0.0  5.2 97.5%
Cambodia  4.6 -  0.4  0.0  5.0 92.2%  2.5  19.7  2.1  0.2  24.5 10.2%
DPR of Korea  49.3 -  3.3  0.3  52.9 93.2%  12.5  5.0  6.3  0.0  23.8 52.6%
India 1 583.4  7.4  129.6  28.4 1 748.8 91.0%  128.1  473.3  170.3  3.5  775.1 16.5%
Indonesia  357.6  4.7  31.7  6.0  400.1 90.6%  110.6  111.9  56.8  0.4  279.8 39.5%
Malaysia  189.9  4.1  17.5  6.4  217.8 89.1%  30.1  6.4  7.1  0.7  44.3 68.0%
Mongolia  14.1  0.1  0.2  0.0  14.4 98.6%  7.8  7.6  0.5  0.1  16.1 48.5%
Myanmar  7.9  0.1  0.3  0.2  8.5 93.7%  8.0  77.3  8.4  4.6  98.3 8.1%
Nepal  4.1 -  0.6  0.1  4.8 85.6%  2.7  22.9  3.1  0.3  29.0 9.3%
Pakistan  129.2  0.2  18.5  2.7  150.5 85.9%  22.7  120.8  24.0  0.0  167.5 13.6%
Philippines  77.1  0.7  7.0  1.7  86.5 90.0%  9.0  41.7  17.1  0.1  67.9 13.2%
Singapore  42.4 -  6.4  0.2  49.0 86.5%  0.5  0.0  2.1  0.0  2.6 19.2%
Sri Lanka  12.4 -  0.8  0.5  13.7 90.6%  1.3  9.1  2.6  0.0  13.0 10.2%
Chinese Taipei  256.4  0.7  15.7  1.5  274.2 93.7%  1.1  2.6  6.3  0.0  10.0 10.8%
Thailand  223.4  0.4  20.3  1.6  245.8 91.1%  26.5  79.9  14.9  0.8  122.1 21.7%
Viet Nam  126.7  1.0  26.6  1.8  156.1 81.8%  26.7  69.4  14.5  0.7  111.3 24.0%
Other non-OECD Asia  22.1  0.1  1.3  0.2  23.8 93.5%  4.0  26.8  6.2  4.6  41.5 9.6%
Non OECD Asia (excl. 
China) 3 157.5  19.8  287.7  53.1 3 518.1 90.3%  408.9 1 162.2  362.9  16.2 1 950.2 21.0%

People's Rep. of China 7 832.7  106.8 1 111.3  63.4 9 114.2 87.1%  668.3  588.5  261.0  7.6 1 525.4 43.8%
Hong Kong, China  42.0 -  0.7  0.2  42.9 97.9%  0.1  0.0  1.9 -  2.1 5.7%
China 7 874.7  106.8 1 112.0  63.6 9 157.1 87.2%  668.4  588.5  263.0  7.6 1 527.5 43.8%
Argentina  173.8  1.2  9.5  7.0  191.4 91.4%  22.3  84.4  10.1  1.5  118.3 18.8%
Bolivia  13.6  0.2  0.9  0.0  14.8 93.5%  6.2  29.2  2.0  20.0  57.4 10.9%
Brazil  372.0  2.5  47.5  20.9  442.9 84.6%  38.5  396.2  86.3  53.2  574.1 6.7%
Colombia  60.2  1.9  3.8  0.6  66.5 93.4%  15.3  48.7  10.2  0.0  74.3 20.7%
Costa Rica  6.6 -  0.5  0.1  7.3 91.3%  0.1  2.7  0.8 -  3.7 3.7%
Cuba  29.5  0.1  0.8  0.1  30.5 97.0%  1.0  7.5  4.7  0.0  13.2 7.6%
Curaçao ¹  4.4 -  0.1  0.0  4.4 98.7%  0.0  0.0  0.0 -  0.0 71.4%
Dominican Republic  19.0 -  1.5  0.2  20.8 91.5%  0.3  6.2  3.7  0.0  10.3 3.4%
Ecuador  32.8  3.5  1.9  0.3  38.5 94.2%  8.9  12.5  2.8 -  24.3 36.7%
El Salvador  5.8 -  0.5  0.4  6.7 86.8%  0.2  2.0  1.0 -  3.1 5.9%
Guatemala  10.3  0.0  1.1  0.3  11.6 88.5%  1.9  5.7  2.4  0.1  10.1 18.6%
Haiti  2.1 -  0.2  0.0  2.4 88.8%  3.2  2.7  2.9 -  8.8 36.1%
Honduras  7.5 -  0.6  0.1  8.2 91.9%  0.5  5.3  1.2  0.0  7.0 7.5%
Jamaica  6.9 -  0.5  0.0  7.5 92.8%  0.5  0.4  0.8  0.0  1.7 29.5%
Nicaragua  4.3 -  0.3  0.1  4.6 92.4%  0.4  5.5  1.1 -  7.0 5.0%
Panama  8.9 -  0.6  0.0  9.5 93.7%  0.1  3.1  0.7 -  3.9 3.7%
Paraguay  4.8 -  0.3  0.2  5.3 90.2%  1.4  19.5  1.3  0.7  22.9 6.3%
Peru  41.5  0.2  3.4  0.4  45.5 91.6%  5.0  14.3  5.5  0.1  25.0 20.2%
Suriname  1.7  0.0  0.0  0.0  1.7 98.7%  0.0  0.5  0.1 -  0.7 5.5%
Trinidad and Tobago  21.8  0.1  18.5  0.0  40.5 54.2%  14.1  0.1  2.1  0.3  16.7 84.7%
Uruguay  6.0 -  0.3  0.1  6.4 93.7%  0.2  21.3  2.7 -  24.2 0.8%
Venezuela  171.5  6.7  9.8  1.0  189.0 94.3%  34.7  27.5  8.1  1.8  72.0 48.2%
Other non-OECD Americas  16.7  0.0  0.3  0.2  17.1 97.3%  0.2  2.6  3.0  0.0  5.8 4.2%

Non-OECD Americas 1 021.7  16.4  102.9  32.2 1 173.2 88.5%  155.4  697.8  153.5  77.8 1 084.4 14.3%

Bahrain  25.6  0.0  2.9  0.0  28.5 89.9%  4.5  0.0  0.7  0.0  5.2 86.5%
Islamic Republic of Iran  498.6  23.5  45.0  1.6  568.8 91.8%  114.5  21.2  26.6  0.3  162.6 70.4%
Iraq  103.6  18.1  3.9  0.5  126.1 96.5%  45.7  4.6  9.0 -  59.4 77.0%
Jordan  18.8 -  1.8  0.1  20.6 91.2%  0.2  0.5  2.5 -  3.2 5.6%
Kuwait  77.0  4.5  4.8  0.1  86.4 94.3%  19.2  0.2  1.7  0.0  21.1 91.1%
Lebanon  18.3 -  2.3  0.0  20.6 88.6%  0.1  0.3  1.6 -  2.0 5.0%
Oman  42.4  3.3  6.9  0.1  52.6 86.9%  19.2  0.7  1.5  0.1  21.5 88.9%
Qatar  55.5  3.8  8.6  0.0  67.9 87.3%  51.3  0.1  1.6  0.1  53.0 96.7%
Saudi Arabia  419.2  8.0  50.2  0.9  478.3 89.3%  63.0  2.8  13.5  0.4  79.8 79.1%
Syrian Arab Republic  57.3  1.9  3.0  0.6  62.8 94.3%  8.2  3.7  5.1 -  17.0 48.3%
United Arab Emirates  154.6  2.1  15.0  0.3  172.0 91.1%  27.0  1.0  3.5  0.0  31.5 85.8%
Yemen  22.4  3.8  0.9  0.1  27.2 96.3%  10.9  5.0  4.2 -  20.1 54.1%
Middle East 1 493.1  69.0  145.2  4.4 1 711.7 91.3%  363.7  40.3  71.4  1.0  476.4 76.4%

INTERNATIONAL ENERGY AGENCY

CH₄CO₂

2010 Greenhouse-gas emissions

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.31

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 0.8 -  19.3  2.3  22.4 3.7% - - -  199.5 30.3% 0.55 Bangladesh
 0.0 -  0.1  0.0  0.1 9.9%  0.4 - -  13.1 93.8% 0.43 Brunei Darussalam
 0.2 -  2.8  0.4  3.4 6.0% - - -  33.0 22.2% 0.93 Cambodia
 0.4 -  1.7  0.6  2.7 13.3%  4.4 - -  83.8 74.2% 0.83 DPR of Korea

 20.5  0.3  185.6  29.4  235.9 8.7%  17.3  1.0  5.3 2 783.4 62.5% 0.52 India
 5.2  0.2  63.0  6.8  75.2 6.9% -  0.1  1.0  756.2 63.2% 0.38 Indonesia
 1.3  0.8  9.0  1.6  12.7 10.1%  0.1  0.2  0.7  275.8 81.7% 0.47 Malaysia
 0.1 -  3.6  0.2  3.9 3.0% - - -  34.4 64.3% 1.68 Mongolia
 0.6 -  16.1  4.0  20.8 3.0% - - -  127.5 13.0% 0.70 Myanmar
 0.5 -  3.4  0.8  4.7 10.4% - - -  38.5 19.0% 0.73 Nepal
 2.0  0.0  38.9  3.9  44.8 4.5% - -  1.0  363.7 42.4% 0.51 Pakistan
 0.6  0.0  9.4  1.9  11.8 5.0% - -  0.4  166.7 52.4% 0.32 Philippines
 0.1  0.7  0.0  0.9  1.7 5.9%  2.2  0.6  0.4  56.6 76.1% 0.16 Singapore
 0.3 -  1.8  0.5  2.6 11.9% - - -  29.3 47.9% 0.17 Sri Lanka
 1.3  0.7  2.1  1.2  5.2 24.3%  0.1  2.4  4.5  296.5 87.5% 0.34 Chinese Taipei
 4.4  0.5  16.1  2.6  23.7 18.8% - -  1.3  392.8 64.9% 0.44 Thailand
 1.3 -  17.4  3.0  21.8 6.0% - - -  289.1 53.9% 0.76 Viet Nam
 0.3 -  9.1  4.0  13.4 2.3%  0.1 - -  78.8 33.7% 0.42 Other non-OECD Asia

 40.0  3.2  399.3  64.2  506.8 7.9%  24.6  4.2  14.6 6 018.6 60.2% 0.47
Non OECD Asia (excl. 

China)

 58.0  1.1  364.6  61.9  485.6 11.9%  195.2  5.7  48.6 11 374.7 76.2% 0.91 People's Rep. of China
 0.2 -  0.0  0.3  0.4 37.4% - -  0.1  45.6 92.8% 0.14 Hong Kong, China

 58.2  1.1  364.6  62.1  486.0 12.0%  195.2  5.7  48.8 11 420.3 76.3% 0.89 China
 1.7  0.1  47.5  2.7  52.1 3.2%  0.4  0.1  0.4  362.7 54.8% 0.48 Argentina
 0.3 -  15.4  13.2  28.9 1.0% - - -  101.0 20.1% 1.92 Bolivia
 7.3  1.0  177.1  42.4  227.9 3.2%  3.2  2.9  1.4 1 252.4 33.6% 0.45 Brazil
 0.7  0.1  18.3  1.1  20.1 3.4% - -  0.1  161.0 48.6% 0.33 Colombia
 0.1  0.0  1.3  0.1  1.5 6.4%  0.1 - -  12.6 54.5% 0.22 Costa Rica
 0.2  0.5  4.8  0.4  5.8 2.7%  0.2 - -  49.8 61.8% 0.25 Cuba
 0.0 -  0.0  0.0  0.1 30.2% - - -  4.5 97.6% 1.89 Curaçao ¹
 0.1 -  2.2  0.3  2.6 4.7% - - -  33.7 57.9% 0.31 Dominican Republic
 0.2 -  4.1  0.6  4.9 4.2%  0.1 - -  67.8 67.0% 0.50 Ecuador
 0.1 -  1.2  0.2  1.5 4.5%  0.1 - -  11.4 53.3% 0.30 El Salvador
 0.4 -  2.8  0.5  3.7 10.4%  0.8 - -  26.1 47.9% 0.27 Guatemala
 0.1 -  1.2  0.2  1.5 8.0% - - -  12.6 42.7% 0.86 Haiti
 0.1 -  2.5  0.3  2.9 4.3% - - -  18.1 45.1% 0.57 Honduras
 0.1 -  0.3  0.1  0.5 11.8%  0.1 - -  9.7 77.3% 0.44 Jamaica
 0.1 -  3.1  0.2  3.4 2.3% - - -  15.0 31.4% 0.66 Nicaragua
 0.1 -  1.0  0.1  1.2 5.2% - - -  14.6 62.3% 0.26 Panama
 0.1 -  8.6  0.6  9.3 1.5% - - -  37.6 16.9% 0.63 Paraguay
 0.3 -  6.5  0.9  7.6 3.6%  0.5 - -  78.6 59.8% 0.27 Peru
 0.0 -  0.1  0.1  0.3 12.6% - - -  2.7 65.9% 0.37 Suriname
 0.1 -  6.9  0.1  7.1 0.9%  0.1 - -  64.4 56.2% 1.58 Trinidad and Tobago
 0.7  0.0  11.1  2.6  14.4 4.8%  1.6  0.2  0.3  47.0 14.6% 0.83 Uruguay
 0.2 -  2.3  0.3  2.8 6.4%  0.0 -  0.0  263.9 80.8% 0.56 Venezuela
 0.2 -  2.3  0.3  2.8 6.4%  0.0 -  0.0  25.8 66.1% 0.16 Other non-OECD Americas

 13.0  1.7  320.7  67.4  402.8 3.2%  7.3  3.1  2.2 2 673.0 45.1% 0.45 Non-OECD Americas
 0.0 -  0.0  0.1  0.2 17.2% -  0.1 -  33.9 88.7% 0.69 Bahrain
 2.8  0.8  19.6  7.6  30.8 9.0% -  0.1  2.7  765.0 83.6% 0.58 Islamic Republic of Iran
 0.4 -  3.4  2.6  6.5 6.5% - -  0.1  192.1 87.4% 0.50 Iraq
 0.0 -  0.4  0.5  1.0 5.1%  0.2 - -  25.0 76.3% 0.37 Jordan
 0.2 -  0.1  0.5  0.8 23.4%  0.9 -  0.5  109.6 92.0% 0.50 Kuwait
 0.1 -  0.3  0.4  0.8 8.7% - - -  23.5 78.6% 0.34 Lebanon
 0.1 -  0.5  0.4  1.0 10.8%  0.3  0.0 -  75.4 86.1% 0.56 Oman
 0.1 -  0.1  0.3  0.5 19.2% - - -  121.5 91.1% 0.56 Qatar
 1.0 -  2.5  4.0  7.4 13.6%  0.3 -  2.3  568.1 86.5% 0.47 Saudi Arabia
 0.3  0.3  4.0  1.4  5.9 5.0% - - -  85.7 78.9% 0.65 Syrian Arab Republic 
 0.2 -  0.6  1.2  2.1 11.4% -  0.1  1.0  206.6 89.0% 0.45 United Arab Emirates
 0.5 -  2.7  1.5  4.6 10.2% - - -  52.0 72.3% 0.50 Yemen
 5.8  1.1  34.2  20.6  61.7 9.3%  1.7  0.3  6.6 2 258.4 85.5% 0.52 Middle East

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.

Industrial processes

2010 Greenhouse-gas emissions
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III.32  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

World ¹ 32 430.9  561.5 2 660.5  207.4 35 860.3 92.0% 3 277.3 4 149.8 1 754.8  173.1 9 355.0 35.0%
Annex I Parties 12 432.0  151.9  562.2  64.6 13 210.7 95.3%  880.1  784.9  542.8  77.3 2 285.2 38.5%
   Annex II Parties   9 702.4  60.0  348.4  51.5 10 162.2 96.1%  503.8  622.1  332.8  45.3 1 504.1 33.5%
      North America      5 486.3  38.6  122.7  26.1 5 673.7 97.4%  373.3  248.5  170.1  41.7  833.5 44.8%
       Europe      2 655.4  17.1  136.2  17.2 2 825.9 94.6%  94.4  215.4  137.9  0.6  448.3 21.0%
     Asia Oceania 1 560.8  4.2  89.4  8.2 1 662.7 94.1%  36.2  158.2  24.9  3.0  222.4 16.3%
   Annex I EIT   2 403.1  90.8  171.1  8.2 2 673.1 93.3%  364.2  127.0  152.9  32.0  676.1 53.9%
Non-Annex I Parties 18 808.4  409.6 2 098.4  142.8 21 459.1 89.6% 2 384.6 3 364.9 1 212.0  95.8 7 057.2 33.8%
Annex B Kyoto Parties 4 151.1  53.0  231.5  27.1 4 462.7 94.2%  279.8  398.9  218.9  3.7  901.2 31.1%

Intl. aviation bunkers  530.4 - - -  530.4 100.0%  0.1 - - -  0.1 100.0%
Intl. marine bunkers  660.1 - - -  660.1 100.0%  12.4 - - -  12.4 100.0%

Non-OECD Total 19 549.9  473.6 2 156.1  143.5 22 323.1 89.7% 2 655.2 3 366.7 1 277.0  127.2 7 426.2 35.8%
OECD Total 11 690.5  87.9  504.4  63.9 12 346.7 95.4%  609.6  783.0  477.8  45.9 1 916.3 31.8%

Canada  557.7  4.2  21.1  2.0  585.0 96.1%  83.6  26.3  27.0  36.8  173.7 48.1%
Chile  81.1  0.1  5.3  0.2  86.7 93.7%  3.3  7.7  11.9  0.2  23.1 14.2%
Mexico  442.4  11.7  29.2  4.5  487.7 93.1%  38.5  67.1  28.1  0.2  133.9 28.7%
United States 4 928.6  34.4  101.7  24.1 5 088.7 97.5%  289.7  222.2  143.1  4.9  659.8 43.9%
OECD Americas 6 009.8  50.4  157.2  30.7 6 248.1 97.0%  415.0  323.3  210.1  42.1  990.5 41.9%
Australia  373.8  4.0  14.6  4.1  396.5 95.3%  30.4  97.1  12.4  2.7  142.6 21.3%
Israel ²  63.9  0.0  3.7  0.3  68.0 94.1%  2.8  1.5  4.9  0.0  9.2 30.7%
Japan 1 155.7  0.0  72.9  2.8 1 231.4 93.8%  4.5  31.9  8.5  0.1  45.0 9.9%
Korea  582.0  8.6  43.1  0.9  634.7 93.1%  4.5  16.2  15.0  0.1  35.8 12.6%
New Zealand  31.3  0.3  1.9  1.2  34.7 90.8%  1.3  29.3  4.0  0.1  34.7 3.8%
OECD Asia Oceania 2 206.7  12.9  136.2  9.4 2 365.3 93.8%  43.5  176.0  44.8  3.1  267.4 16.3%

Austria  62.2  0.3  4.2  0.4  67.2 93.1%  2.4  4.8  2.5  0.0  9.8 24.5%
Belgium  92.8  0.5  6.3  0.4  100.0 93.3%  6.7  6.6  3.6  0.0  17.0 39.6%
Czech Republic  99.4  1.6  5.4  0.2  106.7 94.7%  3.3  4.4  4.8  0.0  12.6 26.3%
Denmark  31.9  0.2  1.1  0.3  33.5 95.9%  1.2  6.3  1.4 -  8.9 13.9%
Estonia  15.1  0.9  0.3  0.1  16.5 97.2%  0.4  0.8  1.8  0.0  2.9 14.0%
Finland  42.4  0.3  1.8  0.3  44.7 95.4%  6.1  2.3  7.2  0.0  15.6 38.9%
France  299.6  2.2  20.1  3.2  325.1 92.8%  6.5  42.7  16.5  0.1  65.8 9.9%
Germany  729.7  5.7  30.7  4.9  770.9 95.4%  13.7  35.6  18.0  0.2  67.5 20.4%
Greece  64.5 -  4.7  0.3  69.5 92.9%  14.7  4.0  4.1  0.0  22.8 64.3%
Hungary  42.7  0.6  3.6  0.2  47.2 91.9%  2.2  3.0  4.0  0.0  9.2 23.8%
Iceland  2.1 -  1.7  0.0  3.8 54.4%  0.0  0.3  0.2  0.0  0.5 0.8%
Ireland  35.3  0.5  1.8  0.3  37.9 94.5%  2.1  14.6  1.4 -  18.1 11.8%
Italy  329.7  0.4  15.3  2.6  348.0 94.9%  6.5  19.1  15.2  0.0  40.9 16.0%
Latvia  6.8 -  0.7  0.1  7.6 90.0%  0.5  1.1  0.7  0.0  2.3 22.6%
Lithuania  10.6 -  2.2  0.1  12.9 81.9%  0.7  2.0  1.4  0.0  4.2 17.4%
Luxembourg  8.8 -  0.5  0.0  9.3 94.5%  0.1  0.4  0.1 -  0.6 9.7%
Netherlands  157.9  0.7  4.6  0.4  163.6 96.9%  5.2  12.8  4.8  0.1  22.9 22.9%
Norway  35.9  0.6  6.7  0.1  43.3 84.3%  15.4  2.5  2.0  0.1  20.0 77.1%
Poland  282.7  3.0  15.2  0.7  301.6 94.7%  34.8  18.7  12.8  0.0  66.2 52.6%
Portugal  46.9 -  3.9  0.2  51.0 92.0%  0.9  4.2  8.1  0.0  13.2 7.0%
Slovak Republic  29.4  0.2  4.4  0.2  34.2 86.7%  1.1  1.6  3.2  0.0  5.9 18.3%
Slovenia  12.8 -  0.8  0.0  13.6 94.0%  1.5  1.3  0.7  0.0  3.5 42.9%
Spain  247.1  0.9  15.7  1.8  265.5 93.4%  2.8  23.6  16.5  0.1  42.9 6.6%
Sweden  37.1  0.5  4.3  0.2  42.2 89.2%  1.1  3.4  7.3  0.1  11.9 9.4%
Switzerland  37.3 -  2.2  0.4  39.9 93.5%  0.7  3.6  5.1  0.0  9.4 7.8%
Turkey  319.0  1.2  42.2  4.9  367.2 87.2%  12.1  35.4  55.6  0.0  103.2 11.7%
United Kingdom  394.1  4.3  10.7  1.3  410.5 97.1%  7.9  28.7  23.8  0.1  60.5 13.1%
OECD Europe 3 474.0  24.6  211.0  23.8 3 733.4 93.7%  151.0  283.8  222.9  0.7  658.4 22.9%
IEA/Accession/Association 24 402.3  276.8 2 099.4  173.8 26 952.3 91.6% 1 707.8 2 445.8 1 134.9  113.7 5 402.3 31.6%
European Union - 28 3 216.1  23.3  171.6  18.9 3 429.8 94.4%  131.2  254.4  173.7  0.6  559.9 23.4%
G20 26 334.7  356.0 2 242.9  174.7 29 108.3 91.7% 2 038.5 2 497.4 1 222.4  145.2 5 903.5 34.5%
Africa 1 156.7  89.0  93.2  6.4 1 345.3 92.6%  433.4  702.0  202.4  11.9 1 349.8 32.1%
Americas 7 144.1  82.4  249.0  41.2 7 516.7 96.1%  589.9  996.1  371.0  63.0 2 020.1 29.2%
Asia 17 342.1  275.9 1 987.7  128.8 19 734.5 89.3% 1 742.4 1 948.1  858.5  60.5 4 609.4 37.8%
Europe 5 154.0  109.6  312.3  25.6 5 601.5 94.0%  463.1  351.0  299.4  32.6 1 146.2 40.4%
Oceania  405.1  4.2  16.5  5.4  431.2 94.9%  31.7  126.3  16.4  2.9  177.3 17.9%

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2. Please refer to the chapter Geographical coverage. 
Sources:  IEA, CO2 emissions from fuel combustion. EDGAR 4.3.2 FT2016, EDGAR 5.0 and 4.2 FT2010 databases for other emissions.
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.33

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP³

 292.6  202.7 2 160.8  433.2 3 089.3 9.5%  745.4  43.8  165.5 49 259.2 74.2% 0.46 World ¹

 117.8  117.0  555.1  141.4  931.3 12.7%  482.7  32.1  74.8 17 016.8 79.8% 0.35 Annex I Parties   
 99.6  47.6  433.5  96.0  676.7 14.7%  431.4  20.8  62.9 12 858.1 80.6% 0.32 Annex II Parties      
 66.9  19.1  198.0  62.8  346.8 19.3%  275.3  8.9  45.3 7 183.5 83.0% 0.39 North America      
 21.5  24.9  156.2  22.4  225.0 9.6%  102.7  5.8  13.0 3 620.7 77.0% 0.23 Europe      
 11.1  3.6  79.3  10.9  104.9 10.6%  53.3  6.1  4.6 2 054.0 78.5% 0.35 Asia Oceania   
 14.9  54.3  97.5  38.8  205.6 7.2%  46.2  11.0  9.9 3 622.0 79.3% 0.59 Annex I EIT   

 165.8  85.7 1 605.7  268.3 2 125.5 7.8%  262.7  11.7  90.7 31 006.9 70.2% 0.54 Non-Annex I Parties 
 35.0  62.4  293.2  36.9  427.6 8.2%  126.0  7.0  14.4 5 938.8 76.1% 0.29 Annex B Kyoto Parties

 4.2 - -  3.2  7.4 57.3% - - -  537.9 99.4% .. Intl. aviation bunkers
 4.7 - -  20.4  25.1 18.7% - - -  697.6 97.1% .. Intl. marine bunkers

 166.8  59.8 1 624.0  292.5 2 143.2 7.8%  282.7  20.7  92.5 32 288.4 70.8% 0.56 Non-OECD Total
 116.8  142.9  536.7  117.2  913.6 12.8%  462.7  23.0  72.9 15 735.3 79.5% 0.33 OECD Total

 6.5  0.8  27.7  27.3  62.3 10.4%  17.4  2.5  4.1  844.9 77.2% 0.56 Canada
 0.5  0.7  6.0  0.9  8.1 6.5% - -  0.0  117.9 72.1% 0.31 Chile
 3.6  67.7  34.2  5.4  110.9 3.2%  11.2  0.1  0.5  744.3 66.7% 0.37 Mexico

 60.5  18.3  170.3  35.5  284.5 21.2%  257.9  6.5  41.2 6 338.6 83.8% 0.38 United States
 71.0  87.4  238.2  69.1  465.8 15.3%  286.5  9.0  45.8 8 045.8 81.4% 0.39 OECD Americas

 3.7  1.8  59.9  4.3  69.7 5.4%  9.6  0.4  0.6  619.3 66.5% 0.57 Australia
 0.2  0.0  1.0  1.2  2.3 9.3%  2.0  0.1  0.7  82.3 81.4% 0.31 Israel ²
 7.0  1.8  7.1  6.4  22.3 31.4%  42.6  5.7  3.9 1 351.0 86.4% 0.29 Japan
 3.6  1.1  4.8  2.9  12.5 29.1%  3.3  1.4  6.6  694.2 86.3% 0.40 Korea
 0.3 -  12.3  0.3  12.9 2.6%  1.1  0.1  0.1  83.6 39.7% 0.53 New Zealand

 14.9  4.7  85.1  15.0  119.7 12.5%  58.6  7.6  11.8 2 830.4 80.5% 0.36 OECD Asia Oceania
 0.7  0.3  2.2  0.6  3.8 17.6%  2.9  0.2  0.2  84.0 78.1% 0.23 Austria
 0.6  4.4  2.8  0.7  8.5 7.2%  2.9  0.0  0.1  128.6 78.2% 0.28 Belgium
 1.4  0.8  2.9  0.8  5.9 23.2%  1.7  0.0  0.0  126.9 83.3% 0.40 Czech Republic
 0.5  0.3  4.4  0.5  5.6 8.7%  1.9  0.0  0.0  50.0 67.8% 0.20 Denmark
 0.2 -  0.5  0.1  0.8 20.0%  0.1  0.0  0.0  20.3 81.8% 0.59 Estonia
 1.9  1.4  2.9  0.5  6.7 28.0%  1.2  0.0  0.1  68.3 74.1% 0.33 Finland
 3.1  2.3  39.0  3.0  47.3 6.5%  20.3  0.5  1.8  460.8 67.6% 0.19 France
 4.7  3.4  30.9  4.2  43.2 10.9%  21.9  0.9  7.0  911.4 82.7% 0.26 Germany
 0.5  0.3  4.1  0.7  5.5 8.6%  1.2  0.1  0.1  99.2 80.3% 0.39 Greece
 0.3  1.4  3.5  0.6  5.8 5.2%  1.9  0.0  0.0  64.2 71.4% 0.27 Hungary
 0.0  0.0  0.4  0.0  0.4 3.8%  0.1  0.0  0.0  4.8 43.6% 0.33 Iceland
 0.2 -  6.2  0.2  6.6 3.3%  1.4  0.1  0.1  64.1 59.5% 0.23 Ireland
 2.6  0.3  11.0  3.1  16.9 15.3%  14.0  0.4  1.1  421.3 80.5% 0.21 Italy
 0.1 -  1.1  0.1  1.3 10.5%  1.4  0.0 -  12.7 59.1% 0.29 Latvia
 0.1  2.6  2.8  0.2  5.6 2.0%  1.1  0.0 -  23.8 47.9% 0.32 Lithuania
 0.1 -  0.1  0.1  0.3 28.6%  0.2  0.0 -  10.3 86.9% 0.21 Luxembourg
 0.7  4.4  5.8  0.9  11.9 6.0%  4.7  0.2  0.2  203.5 80.8% 0.26 Netherlands
 0.3  1.0  1.9  0.4  3.6 8.2%  0.5  1.6  0.2  69.1 75.5% 0.22 Norway
 3.5  4.9  20.5  2.0  30.9 11.4%  2.8  0.3  0.3  402.1 80.6% 0.43 Poland
 0.4  0.3  2.4  0.5  3.7 11.7%  1.0  0.0  0.1  69.1 69.9% 0.25 Portugal
 0.3  1.3  1.4  0.3  3.3 8.1%  0.5  0.0 -  44.0 70.5% 0.29 Slovak Republic
 0.1 -  0.5  0.2  0.8 13.7%  0.6  0.0  0.0  18.6 77.7% 0.32 Slovenia
 2.0  1.2  18.4  2.5  24.1 8.1%  10.3  1.0  1.0  344.7 73.3% 0.23 Spain
 1.0  3.9  3.5  0.7  9.0 10.6%  1.8  0.3  0.1  65.3 60.8% 0.15 Sweden
 0.3  0.1  1.4  0.5  2.2 13.7%  2.5  0.1  0.5  54.6 70.2% 0.12 Switzerland
 3.3  15.1  23.9  6.4  48.7 6.8%  4.7  0.2  2.0  525.9 63.8% 0.30 Turkey
 2.1  1.3  19.0  3.4  25.8 8.2%  13.8  0.4  0.5  511.5 79.9% 0.20 United Kingdom

 30.9  50.8  213.4  33.0  328.1 9.4%  117.6  6.4  15.3 4 859.1 75.7% 0.25 OECD Europe

 230.4  144.2 1 368.6  278.0 2 021.2 11.4%  680.6  29.8  137.7 35 223.9 75.6% 0.43 IEA/Accession/Association
 27.9  38.2  196.1  27.5  289.7 9.6%  111.7  4.7  12.6 4 408.5 77.1% 0.25 European Union - 28

 233.8  166.0 1 426.9  310.8 2 137.5 10.9%  713.4  38.2  147.4 38 048.3 76.1% 0.45 G20

 21.8  7.3  392.7  35.4  457.2 4.8%  2.5  0.9  4.4 3 160.1 53.8% 0.58 Africa
 85.2  89.1  544.5  101.3  820.1 10.4%  293.9  11.1  48.1 10 709.8 73.8% 0.39 Americas

 135.1  25.2  884.4  203.9 1 248.6 10.8%  281.0  14.4  89.5 25 977.4 75.0% 0.52 Asia
 37.1  79.4  258.2  62.1  436.8 8.5%  157.2  16.9  22.9 7 381.4 78.1% 0.33 Europe
 4.1  1.8  72.2  4.5  82.6 4.9%  10.7  0.4  0.6  702.9 63.3% 0.57 Oceania

1. Total World includes Non-OECD total, OECD total as well as international bunkers.  2.Please refer to the chapter Geographical coverage. 
3. GHG / GDP PPP ratio is expressed in kg of CO2-equivalent per 2010 USD.
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III.34  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Non-OECD Total 19 549.9  473.6 2 156.1  143.5 22 323.1 89.7% 2 655.2 3 366.7 1 277.0  127.2 7 426.2 35.8%

Albania  3.8  0.0  1.0  0.0  4.9 79.6%  0.3  1.9  0.9  0.0  3.1 8.2%
Armenia  4.7 -  0.2  0.0  4.9 96.2%  0.4  1.5  0.3 -  2.2 19.0%
Azerbaijan  30.8  0.4  1.2  0.1  32.4 96.2%  10.1  7.0  2.2  0.0  19.2 52.4%
Belarus  52.6  2.3  5.2  1.6  61.7 89.0%  0.8  10.8  8.1  0.1  19.8 4.2%
Bosnia and Herzegovina  19.3  0.6  1.0  0.0  21.0 95.0%  2.0  1.4  1.0  0.0  4.3 45.0%
Bulgaria  43.7  0.4  4.2  0.1  48.3 91.2%  1.4  1.9  5.4  0.0  8.6 15.7%
Croatia  15.5  0.0  2.2  0.1  17.8 87.2%  1.3  1.4  1.4  0.0  4.1 31.2%
Cyprus ¹  5.9 -  0.5  0.0  6.4 91.6%  0.0  0.3  1.4 -  1.7 0.8%
Georgia  8.4  0.0  1.5  0.1  9.9 84.3%  0.6  2.1  0.4  0.0  3.1 18.2%
Gibraltar  0.6 -  0.0 -  0.6 99.8%  0.0 -  0.0 -  0.0 5.9%
Kazakhstan  245.8  13.3  10.4  0.1  269.6 96.1%  65.8  17.3  5.3  0.1  88.5 74.4%
Kosovo  8.6 - - -  8.6 100.0% - - - - - 0.0%
Kyrgyzstan  9.9 -  0.6  0.0  10.5 94.1%  0.3  4.6  1.2 -  6.0 4.5%
Malta  1.6 - -  0.0  1.7 99.7%  0.0  0.0  0.0 -  0.1 2.3%
Republic of Moldova  7.6 -  0.4  0.0  8.0 94.5%  0.4  1.0  0.5 -  1.8 19.8%
Montenegro  2.4 - - -  2.4 100.0% - - - - - 0.0%
Republic of North Macedonia  7.1 -  0.8  0.0  7.9 89.9%  0.3  0.7  1.0  0.0  2.0 14.4%
Romania  69.6  0.1  6.5  0.2  76.4 91.2%  5.8  8.7  5.6  0.0  20.2 28.9%
Russian Federation 1 534.5  72.2  101.3  2.6 1 710.6 93.9%  275.0  58.2  91.1  31.7  456.0 60.3%
Serbia  44.5  1.0  1.9  0.1  47.4 95.9%  1.7  3.5  5.1  0.0  10.4 16.2%
Tajikistan  4.2 -  0.7  0.0  5.0 84.9%  0.5  5.3  1.1 -  6.9 6.8%
Turkmenistan  69.1  3.6  1.7  0.4  74.8 97.3%  33.0  9.5  1.0 -  43.5 75.9%
Ukraine  187.6  9.5  19.1  1.9  218.1 90.4%  35.4  13.0  12.1  0.1  60.6 58.4%
Uzbekistan  92.2  2.1  5.8  0.6  100.7 93.7%  24.6  26.2  4.5  0.0  55.3 44.5%
Non-OECD Europe and 
Eurasia 2 469.9  105.6  166.0  8.1 2 749.6 93.7%  459.4  176.3  149.6  32.0  817.2 56.2%

Algeria  130.4  17.0  10.8  0.1  158.4 93.1%  57.6  7.5  8.8  0.0  73.8 78.0%
Angola  21.5  8.2  2.0  0.0  31.7 93.7%  27.5  47.7  4.7  2.1  82.0 33.5%
Benin  5.3 -  0.5  0.0  5.8 91.3%  1.2  3.5  1.8 -  6.5 18.4%
Botswana  7.1 -  0.0  0.0  7.1 99.7%  0.8  3.1  0.5 -  4.3 17.6%
Cameroon  5.9  2.1  0.7  0.2  9.0 90.2%  13.1  11.2  4.3  0.3  28.9 45.2%
Congo  3.2  2.3  0.2  0.0  5.7 95.9%  7.8  2.8  0.9  0.1  11.7 67.0%
Côte d'Ivoire  9.5  0.2  0.9  0.3  10.9 88.9%  6.0  4.6  3.4  0.0  14.1 42.5%
Dem. Rep. of the Congo  2.7  0.4  0.2  0.0  3.3 94.0%  9.4  56.6  13.7  5.4  85.2 11.1%
Egypt  199.5  5.5  28.6  2.7  236.3 86.8%  28.2  16.7  14.2  0.0  59.1 47.7%
Eritrea  0.6 -  0.1  0.0  0.7 83.9%  0.5  2.7  0.8 -  4.0 12.2%
Ethiopia  10.1 -  1.9  0.5  12.4 80.9%  24.3  63.5  13.7  0.4  101.9 23.9%
Gabon  3.3  3.1  0.1  0.0  6.4 99.1%  7.4  0.4  0.4 -  8.3 89.5%
Ghana  14.1  0.3  1.1  0.0  15.4 92.9%  6.9  6.8  5.0  0.1  18.7 36.7%
Kenya  14.7 -  2.5  0.1  17.3 85.0%  11.3  27.6  6.9 -  45.8 24.7%
Libya  42.7  4.5  1.8  0.0  49.1 96.2%  12.1  1.6  1.9  0.1  15.7 76.9%
Mauritius  4.0 -  0.0  0.0  4.0 99.7%  0.2  0.0  0.2 -  0.4 45.0%
Morocco  55.4 -  5.4  0.7  61.5 90.0%  0.4  7.5  7.0 -  15.0 2.8%
Mozambique  6.2  0.0  1.4  0.0  7.7 81.2%  5.8  25.9  4.6  0.5  36.8 15.7%
Namibia  3.9 -  0.2  0.0  4.1 94.0%  0.1  5.0  0.5 -  5.6 1.4%
Niger  2.0  0.1  0.0  0.0  2.1 98.8%  2.3  17.2  2.8 -  22.3 10.4%
Nigeria  82.6  14.8  6.9  0.2  104.5 93.2%  107.2  46.1  30.2  0.1  183.6 58.4%
Senegal  7.5 -  1.7  0.0  9.2 81.8%  1.4  6.1  2.4  0.0  9.9 13.8%
South Africa  418.3  26.8  15.5  0.9  461.5 96.4%  38.7  26.2  16.1  0.2  81.3 47.7%
South Sudan  2.0 - - -  2.0 100.0% - - - - - 0.0%
Sudan  16.4  1.1  1.2  0.1  18.7 93.0%  8.5  80.0  8.4  0.2  97.1 8.8%
United Rep. of Tanzania  10.5 -  1.0  0.1  11.5 90.9%  9.2  39.3  8.8  0.3  57.5 15.9%
Togo  1.9 -  0.5  0.0  2.4 79.2%  2.0  2.0  1.2  0.0  5.1 38.6%
Tunisia  25.6  1.1  3.4  0.2  30.2 88.4%  4.2  2.4  2.3 -  8.9 46.8%
Zambia  3.5 -  0.8  0.0  4.2 81.9%  4.4  29.5  2.9  0.7  37.6 11.6%
Zimbabwe  11.8  0.1  0.8  0.0  12.8 93.6%  2.9  8.1  2.5  0.1  13.5 21.4%
Other Africa  34.6  1.7  3.1  0.1  39.5 91.9%  32.2  150.2  31.5  1.2  215.1 15.0%
Africa 1 156.7  89.0  93.2  6.4 1 345.3 92.6%  433.4  702.0  202.4  11.9 1 349.8 32.1%

1. Please refer to the chapter Geographical coverage.
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.35

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes

Agricultur
e Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 166.8  59.8 1 624.0  292.5 2 143.2 7.8%  282.7  20.7  92.5 32 288.4 70.8% 0.56 Non-OECD Total

 0.0 -  0.7  0.1  0.9 5.2%  0.1 - -  9.0 46.5% 0.29 Albania
 0.0 -  0.6  0.1  0.8 2.0%  0.6 - -  8.4 61.2% 0.36 Armenia
 0.2 -  2.2  0.3  2.7 7.1%  0.1  0.1 -  54.4 76.2% 0.34 Azerbaijan
 0.5  15.0  9.1  0.5  25.1 1.9%  0.7  0.0 -  107.3 52.4% 0.67 Belarus
 0.2 -  0.7  0.2  1.1 16.5%  0.7  0.1 -  27.2 81.1% 0.74 Bosnia and Herzegovina
 0.3  0.1  2.1  0.4  2.9 9.8%  0.6  0.0 -  60.5 75.5% 0.51 Bulgaria
 0.1  0.8  1.4  0.2  2.5 5.7%  0.1  0.0 -  24.5 69.1% 0.29 Croatia
 0.0 -  0.1  0.1  0.3 10.7%  0.3 - -  8.7 68.2% 0.34 Cyprus ¹
 0.1  0.8  1.0  0.1  2.0 3.7%  0.0 - -  15.0 60.0% 0.46 Georgia
 0.0 - -  0.0  0.0 33.3% - - -  0.6 96.3% 0.62 Gibraltar
 1.1 -  12.0  1.5  14.6 7.4%  0.6 - -  373.2 87.4% 0.92 Kazakhstan

- - - - - 0.0% - - -  8.6 100.0% 0.53 Kosovo
 0.0 -  1.4  0.2  1.6 2.3%  0.0 - -  18.2 56.1% 0.96 Kyrgyzstan
 0.0 -  0.0  0.0  0.1 8.7%  0.2 - -  2.0 83.2% 0.13 Malta
 0.0 -  0.6  0.1  0.8 4.4%  0.0 - -  10.6 75.1% 0.64 Republic of Moldova

- - - - - 0.0% - - -  2.4 100.0% 0.26 Montenegro
 0.0 -  0.3  0.1  0.5 8.4%  0.2 - -  10.6 70.2% 0.40 Republic of North Macedonia
 0.5  2.6  6.5  0.9  10.6 5.1%  0.7  0.2  0.0  108.0 70.4% 0.27 Romania
 6.3  18.6  32.6  30.2  87.6 7.2%  33.5  10.2  9.1 2 307.1 81.8% 0.72 Russian Federation
 0.3  0.2  2.0  0.4  2.9 11.6%  7.0  0.1 -  67.8 70.1% 0.76 Serbia
 0.0 -  1.6  0.1  1.7 0.7%  0.0  0.1 -  13.7 34.3% 0.62 Tajikistan
 0.1  0.9  3.9  0.2  5.1 2.0%  0.1 - -  123.5 85.7% 1.51 Turkmenistan
 1.2  6.4  12.5  2.3  22.3 5.3%  0.4  0.2  0.5  302.0 77.4% 0.96 Ukraine
 0.3  0.1  11.6  0.7  12.6 2.2%  1.0 - -  169.6 70.3% 0.97 Uzbekistan

 11.4  45.3  103.2  38.7  198.6 5.7%  47.0  10.9  9.6 3 832.9 79.5% 0.70
Non-OECD Europe and 

Eurasia

 0.3  1.2  6.1  1.2  8.8 3.8%  0.3 -  0.4  241.7 85.0% 0.45 Algeria
 0.4 -  30.1  2.0  32.6 1.3%  0.0 - -  146.3 39.4% 0.81 Angola
 0.1 -  2.3  0.2  2.6 4.9% - - -  14.9 44.3% 0.72 Benin
 0.1 -  1.7  0.1  1.9 3.8% - - -  13.3 59.4% 0.41 Botswana
 0.3 -  6.2  0.7  7.2 3.9% -  0.1 -  45.2 47.4% 0.61 Cameroon
 0.1 -  2.0  0.2  2.2 2.3%  0.0 - -  19.6 68.2% 0.72 Congo
 0.3 -  3.3  0.4  4.0 8.0% - - -  29.0 55.2% 0.40 Côte d'Ivoire
 1.2 -  36.2  4.3  41.6 2.8% - - -  130.1 10.5% 2.15 Dem. Rep. of the Congo
 1.3  5.4  15.8  2.6  25.1 5.0%  0.5  0.5  1.4  322.9 72.6% 0.35 Egypt
 0.0 -  1.2  0.0  1.3 1.9% - - -  6.0 18.4% 0.76 Eritrea
 1.8 -  33.9  2.1  37.8 4.8%  0.0 - -  152.2 23.8% 1.01 Ethiopia
 0.1 -  0.3  0.1  0.5 21.3%  0.0 - -  15.2 91.3% 0.48 Gabon
 0.3 -  3.8  0.6  4.7 7.0%  0.0 - -  38.8 55.4% 0.38 Ghana
 0.6 -  12.7  0.9  14.2 4.5% - - -  77.4 34.5% 0.59 Kenya
 0.2 -  0.8  0.4  1.3 14.9% - -  0.4  66.5 89.5% 0.73 Libya
 0.0 -  0.1  0.1  0.2 15.3%  0.0 - -  4.6 90.7% 0.20 Mauritius
 0.4 -  5.4  0.9  6.8 6.5% - - -  83.3 67.5% 0.33 Morocco
 0.4 -  17.1  0.9  18.4 2.0%  0.1  0.1 -  63.0 19.6% 2.05 Mozambique
 0.1 -  2.5  0.1  2.7 4.8% - - -  12.4 32.7% 0.52 Namibia
 0.3 -  7.7  0.4  8.3 3.0% - - -  32.6 14.2% 1.84 Niger
 5.3 -  22.5  5.0  32.7 16.1%  0.6  0.0  0.4  321.8 65.2% 0.32 Nigeria
 0.1 -  2.7  0.2  3.0 2.0% - - -  22.0 40.6% 0.51 Senegal
 2.9  0.0  15.4  3.2  21.5 13.3%  0.8  0.2  1.8  567.0 85.8% 0.85 South Africa

- - - - - 0.0% - - -  2.0 100.0% 0.50 South Sudan
 0.4 -  41.1  1.1  42.7 1.0% - - -  158.6 16.6% 0.98 Sudan
 0.9 -  20.6  1.5  23.0 4.0% - - -  92.1 22.3% 0.72 United Rep. of Tanzania
 0.1 -  1.3  0.1  1.5 5.3% - - -  9.0 43.9% 0.86 Togo
 0.2  0.3  1.7  0.3  2.6 8.1% - - -  41.7 74.5% 0.35 Tunisia
 0.3  0.3  22.0  0.9  23.5 1.4%  0.0 - -  65.3 12.5% 1.14 Zambia
 0.4 -  4.2  0.5  5.1 7.5% - - -  31.4 48.5% 0.92 Zimbabwe
 2.9 -  72.1  4.5  79.6 3.7%  0.1 - -  334.2 21.4% 0.90 Other Africa

 21.8  7.3  392.7  35.4  457.2 4.8%  2.5  0.9  4.4 3 160.1 53.8% 0.58 Africa

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.
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III.36  -  CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)

million tonnes of CO  equivalent using GWP-100

Fuel comb. Fugitive Industrial 
processes Other Total Share of 

energy Energy Agricult. Waste Other Total Share of 
energy 

Bangladesh  70.9  0.1  7.6  1.2  79.7 89.1%  11.0  88.2  22.6  0.2  122.0 9.0%
Brunei Darussalam  6.0  0.2  0.1  0.0  6.4 97.6%  5.0  0.0  0.1  0.0  5.1 97.4%
Cambodia  8.0 -  0.6  0.0  8.6 93.1%  2.8  19.1  2.2  0.3  24.5 11.5%
DPR of Korea  22.5 -  3.5  0.1  26.2 86.0%  12.3  4.3  6.5  0.1  23.3 52.9%
India 2 026.7  13.7  162.5  29.2 2 232.1 91.4%  108.2  474.1  183.2  3.1  768.5 14.1%
Indonesia  459.1  5.4  34.4  5.7  504.7 92.1%  128.1  122.9  62.8  38.0  351.8 36.4%
Malaysia  220.4  7.0  17.2  4.2  248.9 91.4%  36.9  5.9  7.7  0.9  51.4 71.9%
Mongolia  17.1  0.1  0.2  0.0  17.4 98.8%  8.0  13.4  0.6  0.1  22.1 36.1%
Myanmar  18.7  0.1  0.3  0.2  19.3 97.1%  9.0  75.7  8.9  4.9  98.6 9.2%
Nepal  5.7 -  0.7  0.1  6.5 87.5%  3.1  23.3  3.3  0.4  30.2 10.4%
Pakistan  150.7  1.1  16.0  2.8  170.6 89.0%  23.0  143.4  26.8  0.0  193.3 11.9%
Philippines  103.9  0.3  9.2  1.1  114.5 91.0%  9.9  42.7  18.3  0.0  70.9 14.0%
Singapore  45.5 -  6.5  0.2  52.2 87.1%  0.5  0.0  2.2  0.0  2.8 18.7%
Sri Lanka  19.5 -  0.8  0.7  21.0 92.6%  1.2  8.6  2.6  0.0  12.4 9.4%
Chinese Taipei  250.7  2.4  14.8  1.0  268.9 94.1%  1.1  2.6  6.5  0.0  10.3 10.8%
Thailand  248.0  0.8  22.3  1.1  272.3 91.4%  27.2  64.6  15.9  1.0  108.8 25.0%
Viet Nam  182.6  2.0  26.8  2.8  214.3 86.2%  26.7  70.8  15.8  0.8  114.1 23.4%
Other non-OECD Asia  38.4  0.3  1.9  0.1  40.7 95.2%  4.2  26.2  7.0  2.3  39.7 10.5%
Non OECD Asia (excl. 
China) 3 894.6  33.6  325.5  50.6 4 304.3 91.3%  418.3 1 186.1  393.1  52.2 2 049.7 20.4%

People's Rep. of China 9 101.4  139.5 1 316.9  65.8 10 623.7 87.0%  759.5  591.2  288.3  9.2 1 648.3 46.1%
Hong Kong, China  43.9  1.3  0.6  0.1  45.9 98.6%  0.1  0.0  2.0 -  2.2 5.5%
China 9 145.3  140.8 1 317.5  65.9 10 669.6 87.0%  759.6  591.3  290.3  9.2 1 650.4 46.0%
Argentina  190.4  2.8  8.8  1.1  203.0 95.1%  22.0  88.3  10.6  0.7  121.6 18.1%
Bolivia  18.1  0.1  1.2  0.0  19.5 93.5%  8.8  16.8  2.2  1.6  29.4 30.0%
Brazil  453.6  2.6  40.6  6.6  503.4 90.6%  41.1  382.5  89.4  16.2  529.3 7.8%
Colombia  77.6  2.0  4.8  0.3  84.7 94.0%  16.4  40.8  10.8  0.1  68.0 24.1%
Costa Rica  6.9 -  0.5  0.1  7.5 92.2%  0.1  2.6  0.9  0.0  3.7 3.7%
Cuba  26.8  0.2  0.7  0.1  27.8 97.1%  1.3  7.1  4.8  0.1  13.3 9.5%
Curaçao ¹  4.7 -  0.1  0.0  4.7 98.8%  0.1  0.0  0.0 -  0.1 78.9%
Dominican Republic  21.5 -  1.6  0.2  23.3 92.3%  0.4  6.2  4.1  0.1  10.8 3.3%
Ecuador  37.4  2.6  2.2  0.2  42.4 94.3%  10.0  10.3  3.1 -  23.3 42.7%
El Salvador  6.4 -  0.3  0.6  7.3 87.7%  0.2  1.7  1.0  0.0  2.9 7.9%
Guatemala  15.2  0.1  1.1  0.4  16.8 90.7%  2.1  6.1  2.7  0.1  10.9 19.0%
Haiti  3.2 -  0.2  0.0  3.5 93.0%  3.7  2.8  3.3 -  9.8 37.8%
Honduras  9.6 -  0.5  0.0  10.1 94.5%  0.6  5.5  1.3  0.1  7.6 7.4%
Jamaica  7.0 -  0.3  0.0  7.4 95.1%  0.5  0.4  0.8 -  1.7 30.2%
Nicaragua  5.1 -  0.3  0.0  5.4 94.2%  0.4  7.2  1.2  0.0  8.8 4.4%
Panama  10.1 -  0.7  0.0  10.8 93.3%  0.1  2.9  0.7  0.0  3.8 3.6%
Paraguay  5.8 -  0.5  0.0  6.3 92.6%  1.4  22.0  1.4  0.5  25.3 5.4%
Peru  49.7  0.5  4.1  0.3  54.6 91.9%  7.4  13.4  5.9  0.1  26.8 27.7%
Suriname  2.1 -  0.1  0.0  2.1 97.3%  0.0  0.6  0.1  0.0  0.8 6.2%
Trinidad and Tobago  21.3  0.3  15.8  0.0  37.4 57.6%  13.5  0.1  2.0  0.3  15.9 85.0%
Uruguay  6.4 -  0.3  0.1  6.7 94.6%  0.2  21.3  2.9 -  24.5 0.9%
Venezuela  140.5  20.9  6.6  0.5  168.5 95.8%  44.3  31.3  8.6  0.9  85.1 52.1%
Other non-OECD Americas  14.9  0.0  0.3  0.0  15.3 97.9%  0.3  3.0  3.0  0.1  6.4 5.3%

Non-OECD Americas 1 134.3  32.0  91.8  10.5 1 268.6 91.9%  174.9  672.8  160.9  20.9 1 029.5 17.0%

Bahrain  30.1  0.1  3.0  0.0  33.1 91.0%  5.1  0.0  0.7  0.0  5.9 87.0%
Islamic Republic of Iran  553.3  24.4  42.4  0.9  620.9 93.0%  123.6  17.3  28.8  0.2  169.9 72.7%
Iraq  130.8  31.9  4.4  0.3  167.3 97.2%  52.3  4.4  10.4 -  67.2 77.9%
Jordan  23.8  0.0  1.8  0.0  25.6 92.9%  0.1  0.6  3.1 -  3.8 3.1%
Kuwait  91.6  1.8  5.4  0.0  98.8 94.5%  23.2  0.2  2.1  0.0  25.5 91.0%
Lebanon  24.6 -  2.0  0.0  26.7 92.3%  0.1  0.4  2.1 -  2.6 4.2%
Oman  63.6  4.7  6.9  0.0  75.4 90.7%  21.5  1.0  2.1  0.1  24.7 87.1%
Qatar  77.6  1.6  13.4  0.0  92.6 85.5%  69.2  0.3  2.1  0.1  71.7 96.6%
Saudi Arabia  531.6  4.2  66.1  0.4  602.3 89.0%  71.3  3.4  15.5  0.5  90.7 78.6%
Syrian Arab Republic  23.9  1.0  1.3  0.1  26.3 94.6%  3.7  4.1  4.8 -  12.6 29.1%
United Arab Emirates  186.6  1.6  14.1  0.2  202.5 92.9%  29.2  1.2  4.1  0.0  34.6 84.5%
Yemen  11.7  1.2  1.2  0.0  14.1 91.2%  10.2  5.4  4.9 -  20.5 49.8%
Middle East 1 749.1  72.5  162.1  2.0 1 985.7 91.7%  409.5  38.3  80.8  0.9  529.5 77.3%

INTERNATIONAL ENERGY AGENCY

CH₄CO₂

2015 Greenhouse-gas emissions

1. Please refer to the chapter Geographical coverage. 
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CO  EMISSIONS FROM FUEL COMBUSTION (2019 edition)  -  III.37

million tonnes of CO  equivalent using GWP-100

HFCs PFCs SF₆

Energy Industrial 
processes Agriculture Other Total Share of 

energy Total Share of 
energy 

GHG / 
GDP PPP²

 0.9 -  16.1  2.4  19.4 4.5% - - -  221.1 37.5% 0.45 Bangladesh
 0.0 -  0.1  0.0  0.1 8.8%  0.4 - -  12.0 93.1% 0.39 Brunei Darussalam
 0.2 -  2.6  0.5  3.4 6.7% - - -  36.5 30.3% 0.73 Cambodia
 0.3 -  1.9  0.6  2.8 9.1%  4.4 - -  56.7 61.9% 0.56 DPR of Korea

 25.0  0.3  194.0  32.8  252.1 9.9%  17.7  0.7  5.5 3 276.6 66.3% 0.44 India
 5.4  0.2  66.9  31.4  103.9 5.2% -  0.0  1.1  961.6 62.2% 0.37 Indonesia
 1.4  0.8  9.7  1.9  13.7 9.9%  0.1  0.2  0.8  315.0 84.4% 0.42 Malaysia
 0.1 -  6.1  0.2  6.5 2.2% - - -  46.0 55.1% 1.38 Mongolia
 0.7 -  17.6  4.3  22.6 3.2% - - -  140.6 20.3% 0.54 Myanmar
 0.6 -  3.7  0.9  5.1 11.1% - - -  41.8 22.5% 0.64 Nepal
 2.1  0.0  41.7  4.0  47.8 4.5% - -  1.0  412.7 42.9% 0.47 Pakistan
 0.7  0.0  12.9  1.8  15.3 4.4% - -  0.4  201.1 57.1% 0.29 Philippines
 0.1  0.7  0.0  0.9  1.7 5.7%  2.2  0.4  0.4  59.8 77.2% 0.13 Singapore
 0.3 -  2.5  0.6  3.4 9.0% - - -  36.9 56.9% 0.16 Sri Lanka
 1.3  0.7  1.7  1.2  4.9 26.1%  0.1  1.7  4.8  290.7 87.9% 0.29 Chinese Taipei
 5.2  0.5  14.3  3.0  23.0 22.8% - -  1.3  405.5 69.4% 0.40 Thailand
 1.5 -  18.0  3.3  22.7 6.4% - - -  351.1 60.6% 0.69 Viet Nam
 0.3 -  8.7  2.5  11.6 2.7%  0.1 - -  92.0 46.9% 0.40 Other non-OECD Asia

 46.2  3.2  418.6  92.3  560.2 8.2%  25.0  2.9  15.4 6 957.5 63.1% 0.41
Non OECD Asia (excl. 

China)

 66.9  1.1  373.8  71.1  512.9 13.0%  199.1  3.8  53.8 13 041.7 77.2% 0.72 People's Rep. of China
 0.2 -  0.0  0.3  0.5 41.3% - -  0.1  48.6 93.6% 0.13 Hong Kong, China

 67.1  1.1  373.8  71.4  513.4 13.1%  199.1  3.8  54.0 13 090.3 77.3% 0.70 China
 1.6  0.1  50.0  2.4  54.2 3.0%  0.4  0.0  0.4  379.7 57.1% 0.47 Argentina
 0.4 -  7.3  1.4  9.1 4.2% - - -  58.0 47.3% 0.84 Bolivia
 8.1  1.0  167.8  19.2  196.1 4.2%  3.2  1.9  1.5 1 235.3 40.9% 0.42 Brazil
 0.8  0.1  16.3  1.2  18.4 4.4% - -  0.1  171.2 56.5% 0.28 Colombia
 0.1  0.0  1.2  0.2  1.5 6.6%  0.1 - -  12.8 56.1% 0.18 Costa Rica
 0.2  0.5  5.0  0.4  6.0 2.6%  0.2 - -  47.3 60.0% 0.21 Cuba
 0.0 -  0.0  0.0  0.1 30.4% - - -  4.9 97.6% 2.93 Curaçao ¹
 0.1 -  2.4  0.4  2.9 4.8% - - -  37.0 59.4% 0.27 Dominican Republic
 0.2 -  4.0  0.7  4.9 5.0%  0.1 - -  70.7 70.9% 0.42 Ecuador
 0.1 -  1.0  0.2  1.2 5.1%  0.1 - -  11.5 57.9% 0.27 El Salvador
 0.4 -  3.0  0.4  3.8 11.1%  0.8 - -  32.3 54.8% 0.28 Guatemala
 0.1 -  1.2  0.2  1.5 9.8% - - -  14.7 47.8% 0.85 Haiti
 0.1 -  2.6  0.4  3.2 4.6% - - -  20.8 49.3% 0.55 Honduras
 0.1 -  0.2  0.1  0.4 13.0%  0.1 - -  9.6 79.0% 0.42 Jamaica
 0.1 -  3.6  0.2  3.8 2.2% - - -  18.0 30.7% 0.61 Nicaragua
 0.1 -  1.0  0.2  1.3 6.0% - - -  15.9 65.0% 0.20 Panama
 0.1 -  8.7  0.5  9.4 1.5% - - -  41.0 17.9% 0.57 Paraguay
 0.3 -  5.8  0.9  7.0 4.0%  0.5 - -  89.0 65.1% 0.25 Peru
 0.0 -  0.1  0.1  0.2 15.3% - - -  3.1 69.3% 0.39 Suriname
 0.1 -  8.1  0.1  8.3 0.9%  0.1 - -  61.7 57.0% 1.47 Trinidad and Tobago
 0.7  0.0  12.4  2.1  15.2 4.4%  1.7  0.1  0.3  48.4 15.0% 0.73 Uruguay
 0.2 -  2.3  0.4  2.9 5.6%  0.0 -  0.0  256.5 80.3% 0.54 Venezuela
 0.2 -  2.3  0.4  2.9 5.6%  0.0 -  0.0  24.6 62.7% 0.15 Other non-OECD Americas

 14.2  1.7  306.3  32.2  354.3 4.0%  7.3  2.1  2.3 2 664.1 50.9% 0.40 Non-OECD Americas
 0.0 -  0.0  0.1  0.2 19.1% -  0.1 -  39.2 89.9% 0.66 Bahrain
 2.9  0.8  15.5  8.0  27.2 10.5% -  0.0  2.9  820.9 85.8% 0.64 Islamic Republic of Iran
 0.5 -  3.6  3.1  7.2 7.4% - -  0.1  241.8 89.1% 0.46 Iraq
 0.1 -  0.4  0.6  1.1 4.9%  0.2 - -  30.7 78.0% 0.40 Jordan
 0.2 -  0.1  0.5  0.8 22.1%  0.9 -  0.5  126.5 92.3% 0.48 Kuwait
 0.1 -  0.4  0.5  1.0 7.4% - - -  30.3 81.9% 0.40 Lebanon
 0.1 -  0.5  0.6  1.2 11.0%  0.3  0.0 -  101.6 88.6% 0.62 Oman
 0.1 -  0.1  0.3  0.6 19.0% - - -  164.9 90.1% 0.57 Qatar
 1.2 -  2.3  4.7  8.2 14.9%  0.3 -  2.5  704.0 86.4% 0.45 Saudi Arabia
 0.2  0.3  2.7  1.3  4.4 4.5% - - -  43.3 66.4% 1.15 Syrian Arab Republic 
 0.3 -  0.6  1.4  2.4 12.2% -  0.1  1.0  240.6 90.5% 0.40 United Arab Emirates
 0.5 -  3.1  1.5  5.1 9.9% - - -  39.7 59.3% 0.49 Yemen
 6.2  1.1  29.4  22.7  59.4 10.4%  1.7  0.2  6.9 2 583.5 86.6% 0.51 Middle East

INTERNATIONAL ENERGY AGENCY

1. Please refer to the chapter Geographical coverage. 
2. GHG / GDP PPP ratio is expressed in kg of CO -equivalent per 2010 USD.

Industrial processes

2015 Greenhouse-gas emissions
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Energy Data Officer/Statistician 

Possible staff vacancies 
International Energy Agency, Paris, France 

The IEA 

The International Energy Agency, based in Paris, acts as energy policy advisor to 30 member countries in 
their effort to ensure reliable, affordable and clean energy for their citizens. Founded during the oil crisis of 
1973-74, the initial role of the IEA was to co-ordinate measures in times of oil supply emergencies. As energy 
markets have changed, so has the IEA. Its mandate has broadened to incorporate the “Three E’s” of balanced 
energy policy making: energy security, economic development and environmental protection. Current work 
focuses on climate change policies, market reform, energy technology collaboration and outreach to the rest 
of the world, especially major consumers and producers of energy like China, India, Russia and the OPEC 
countries.  

The Energy Data Centre, with a staff of around 30 people, provides a dynamic environment for young 
people just finishing their studies or with one to two years of work experience.  

Job description 

The data officers/statisticians compile, verify and disseminate information on all aspects of energy including 
production, transformation and consumption of all fuels, energy efficiency indicators, CO2 emissions, and 
energy prices and taxes. The data officers are responsible for the production of data sets through receiving, 
reviewing and inputting data submissions from member countries and other sources. They check for 
completeness, correct calculations, internal consistency, accuracy and consistency with definitions. Often this 
entails proactively investigating and helping to resolve anomalies in collaboration with national 
administrations. The data officers/statisticians also design and implement computer macros used in the 
preparation of their energy statistics publication(s) alongside analysis of the data. 

Principal qualifications 

 University degree in a topic relevant to energy, or statistics. We currently have staff with degrees in 
mathematics, statistics, information technology, economics, engineering, physics, environmental studies, etc. 

 Experience in the basic use of databases and computer software. Experience in Visual Basic is an 
advantage. 

 Ability to work accurately, pay attention to detail and work to deadlines; ability to deal simultaneously 
with a wide variety of tasks and to organise work efficiently. 

 Good communication skills; ability to work well in a team and in a multicultural environment, particularly 
in liaising with contacts in national administrations and industry; ability to understand, and communicate data. 

 An excellent written and oral command of English; knowledge of other languages would be an asset. 

 Some knowledge of energy industry operations and terminology would also be an advantage, but is not 
required. 

Nationals of any IEA member country are eligible for appointment. Basic salaries start at 3 400 euros per 
month. The possibilities for advancement are good for candidates with appropriate qualifications and 
experience. Tentative enquiries about future vacancies are welcomed from men and women with relevant 
qualifications and experience. Applications in English, accompanied by a curriculum vitae, should be sent to: 

Office of Management and Administration 
International Energy Agency 
9 rue de la Fédération 
75739 Paris Cedex 15, France 



STATISTICS PUBLICATIONS

Users can instantly access not only all the data published in this book,  

but also all the time series used for preparing this publication and all the 

other statistics publications of the IEA. The data are available online, either 

through annual subscription or pay-per-view access. More information on 

this service can be found on our website at http://data.iea.org.

Online data services

N i n e  a n n u a l  p u b l i c a t i o n s

n World Energy Statistics 2019

World Energy Statistics provides comprehensive world energy statistics on all energy sources – 
coal, gas, oil, electricity, renewables and waste. It covers energy supply and consumption for over 
160 countries and regions, including all OECD countries, and more than 100 other key energy 
producing and consuming countries, as well as world totals and various regional aggregates. The 
book includes detailed tables by country in original units, and summary time series on production, 
trade, and final consumption by sector. 

Published August 2019 - Price: Print €120; PDF €96

n World Energy Balances 2019

World Energy Balances provides comprehensive energy balances for all the world’s largest energy 
producing and consuming countries. It contains detailed data on the supply and consumption 
of energy for over 160 countries and regions, including all OECD countries, and more than 100 
other key energy producing and consuming countries, as well as world totals and various regional 
aggregates. The book includes graphs and detailed data by country for all energy sources – coal, 
gas, oil, electricity, renewables and waste - expressed in balance format. Alongside this, there are 
summary time series on production, trade, final consumption by sector, as well as key energy and 
economic indicators and an overview of trends in global energy production and use. 

Published August 2019 - Price: Print €120; PDF €96

n Coal Information 2019

Coal Information provides a comprehensive review of historical and current market trends in the 
world coal sector. It provides an overview of world coal developments covering coal production 
and coal reserves, coal demand by type, coal trade and coal prices. A detailed and comprehensive 
statistical picture of historical and current coal developments in the OECD member countries, 
by region and individually is presented in tables and charts. Complete coal balances and coal 
trade data for selected years are presented on major non-OECD coal-producing and -consuming 
countries, with summary statistics on coal supply and end-use statistics for many other countries 
and regions worldwide.

Published August 2019 - Price: Print €165; PDF €132



n Electricity Information 2019

Electricity Information provides a comprehensive review of historical and current market trends in 

the OECD electricity sector. It provides an overview of the world electricity developments covering 

world electricity and heat production, input fuel mix, supply and consumption, and electricity imports 

and exports. More detail is provided for the OECD countries with information covering production, 

installed capacity, input energy mix to electricity and heat production, consumption, electricity 

trades, input fuel prices and end-user electricity prices. It provides comprehensive statistical details 

on overall energy consumption, economic indicators, electricity and heat production by energy 

form and plant type, electricity imports and exports, sectoral energy and electricity consumption, 

as well as prices for electricity and electricity input fuels for each country and regional aggregate.  

Published August 2019 - Price: Print €150; PDF €120

n Natural Gas Information 2019

Natural Gas Information is a detailed reference work on gas supply and demand covering OECD 

countries and the rest of the world. The publication contains essential information on LNG and 

pipeline trade, gas reserves, storage capacity and prices. The main part of the book concentrates 

on OECD countries, showing a detailed supply and demand balance for each country and for 

the three OECD regions: Americas, Asia-Oceania and Europe, as well as a breakdown of gas 

consumption by end user. Import and export data are reported by source and destination. 

Published August 2019 - Price: Print €165; PDF €132

n Oil Information 2019

Oil Information is a comprehensive reference book on current developments in oil supply and 

demand. This publication contains key data on world production, trade, prices and consumption 

of major oil product groups, with time series back to the early 1970s. Its core consists of a detailed 

and comprehensive picture of oil supply, demand, trade, production and consumption by end-user 

for each OECD country individually and for the OECD regions. Trade data are reported extensively 

by origin and destination. 

Published August 2019 - Price: Print €165; PDF €132

n Renewables Information 2019

Renewables Information provides a comprehensive review of historical and current market trends 

in OECD countries. It provides an overview of the development of renewables and waste in the 

world since 1990. A greater focus is given to the OECD countries with a review of electricity 

generation and capacity from renewable and waste energy sources, including detailed tables. 

However, an overview of developments in the world and OECD renewable and waste market is 

also presented. The publication encompasses energy indicators, generating capacity, electricity 

and heat production from renewable and waste sources, as well as production and consumption 

of renewables and waste. 

Published August 2019 - Price: Print €110; PDF €88
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n CO2 Emissions from Fuel Combustion 2019

CO2 Emissions from Fuel Combustion provides a full analysis of emissions stemming from energy 
use. The data in this book cover the emissions of CO

2
 for over 160 countries and regions by 

sector and by fuel. The publication contains estimates of CO
2
 emissions, selected indicators such as  

CO
2
/GDP, CO

2
/capita and CO

2
/TPES and a decomposition of CO

2
 emissions into driving factors 

for all countries and regions. Emissions are calculated using IEA energy databases and the default 
methods and emission factors from the 2006 IPCC Guidelines for National Greenhouse Gas 
Inventories. The IEA CO

2
 emissions estimates are complemented by the EDGAR greenhouse gas 

data.

Published November 2019 - Price: Print €165; PDF €132

n Energy Efficiency Indicators Highlights 2019

This statistical report is designed to help understand what drives final energy use in IEA member 
countries in order to improve and track national energy efficiency policies. This publication contains 
a comprehensive selection of data that the IEA has been collecting each year, after its members 
recognised in 2009 the need to better monitor energy efficiency policies. This report also expands 
its scope to countries beyond IEA. The report includes country-specific analysis of end uses across 
the largest four sectors – residential, services, industry and transport. It answers questions such as:

 What are the largest drivers for energy-use trends in each country?

 Was energy saved because of efficiency progress over time?

 How much energy is used for space heating, appliances or cooking?

 What are the most energy-intensive industries?

This publication is complemented by the Energy Efficiency Indicators database which contains 
annual data from 2000 to 2017 covering end-use energy consumption by energy product, end-
use energy efficiency indicators and carbon intensity indicators for the four sectors.

Published December 2019 - Free pdf

Q u a r t e r l y  r e p o r t

n Energy Prices and Taxes

Energy Prices and Taxes provides up-to-date information on prices and taxes in national and 
international energy markets. It contains crude oil import prices by crude stream, industry prices 
and consumer prices. The end-user prices for OECD member countries cover main oil products, 
gas, coal and electricity. Every issue includes full notes on sources and methods and a description 
of price and tax components in each country.

Published Quarterly - Price €120, annual subscription: Print €380; PDF €304
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E l e c t r o n i c  e d i t i o n s

The Energy Data Centre produces online data services containing the complete databases which are 
used for preparing the statistics publications. Built-in software allows you to access and manipulate all 
these data in a very user-friendly manner and includes graphic facilities.

Annual Databases

n World Energy Statistics 2019 Price: €800 (single user)
n World Energy Balances 2019 Price: €800 (single user)
n  World Energy Statistics and Balances 2019 Price: €1 400 (single user) 

(Combined subscription of the above two series)
n Coal Information 2019 Price: €550 (single user)
n Electricity Information 2019 Price: €550 (single user)
n Natural Gas Information 2019 Price: €550 (single user)
n Oil Information 2019 Price: €550 (single user)
n Renewables Information 2019 Price: €400 (single user)
n CO2 Emissions from Fuel Combustion 2019 Price: €400 (single user)
n Energy Efficiency Indicators 2019 Price: €400 (single user)

Quarterly Databases

n Energy Prices and Taxes Price: (four quarters) €900 (single user)

O t h e r  s e r v i c e s

n Emissions Factors 2019

The Emissions Factors database includes a series of indicators related to emissions from electricity 
and heat generation for over 160 countries and regions, based on the IEA World Energy Balances 
and CO2 Emissions from Fuel Combustion data. The main factors included are: CO2, CH4 and 
N2O emissions per kWh of electricity and heat; adjustments due to trade (for OECD) and to losses; 
emission factors by fuel for sectors other than electricity. The database is available in Excel format.

Price: €550 (single user)

n World Energy Prices 2019

The World Energy Prices data service contains annual end-use energy prices for selected products 
and sectors for over one hundred countries in the world. Complementing the quarterly OECD 
Energy Prices and Taxes, the world database focuses on prices for gasoline and diesel for transport; 
as well as electricity for households and industry.

Price: €400 (single user)

n Energy Prices & Taxes and World Energy Prices package

This service is a package containing both the Energy Prices and Taxes and World Energy Prices 
online data services offered at a reduced rate.

Price: €1 100 (single user)

Detailed descriptions of all these data services are available on our website at http://data.iea.org.  
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n The Monthly Oil Data Service

The Monthly Oil Data Service provides the detailed databases of historical and projected 
information which is used in preparing the IEA’s monthly Oil Market Report (OMR). The Monthly 
Oil Data Service is available as an annual subscription and includes twelve monthly updates. The 
service comprises three packages available separately or combined. The data are released on the 
same day as the official release of the Oil Market Report.

The packages include:
n Supply, Demand, Balances and Stocks Price: €6 150 (single user)
n Trade Price: €2 050 (single user)
n Field-by-Field Supply Price: €3 080 (single user)
n Complete Service Price: €9 200 (single user)

A description of this service is available on our website at www.iea.org/statistics/mods.

n The Monthly Gas Data Service

The Monthly Gas Data Service provides the following monthly natural gas data for OECD countries:
 Supply balances in terajoules and cubic metres;
  Production, trade, stock changes and levels where available, gross inland deliveries, own use

and losses;
 Highly detailed trade data with about 50 import origins and export destinations;
 LNG trade detail available from January 2002,
 From 2011 onwards, transit volumes are included and trade data corresponds to entries/exits.

The databases cover the time period January 1984 to current month with a time lag of two 
months for the most recent data.

Price: €800 (single user)

For more information consult http://data.iea.org/payment/products/112-monthly-gas-data-
service.aspx

Moreover, the IEA statistics website contains a wealth of free statistics 

covering oil, natural gas, coal, electricity, renewables, energy-related CO2 

emissions, prices, energy technology RD&D budgets, energy efficiency and 

more. It also contains Sankey flows to enable users to explore visually how 

a country’s energy balance shifts over up to 40 years, starting with 

production and continuing through transformation to see important 

changes in supply mix or share of consumption. The IEA Energy Atlas 

offers panoramas on every aspect of energy on a global basis and for 150 

individual countries, with interactive maps and customisable charts that 

detail and compare a host of data based on the Agency’s authoritative 

statistics. The website also includes free headline energy data in excel 

format for all OECD countries and global regions from 1971 onwards as 

well as for Association countries from 1990 onwards.

The IEA statistics website can be accessed at www.iea.org/statistics/

http://www.iea.org/statistics/
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CO
2
 Emissions from Fuel Combustion provides a 

full analysis of emissions stemming from energy 
use. The data in this book cover the emissions 
of CO2 for over 160 countries and regions by 
sector and by fuel. The publication contains 
estimates of CO2 emissions, selected indicators 
such as CO2/GDP, CO2/capita and CO2/TPES 
and a decomposition of CO2 emissions into 
driving factors for all countries and regions.

Emissions are calculated using IEA energy 
databases and the default methods and 
emission factors from the 2006 IPCC Guidelines 
for mational Greenhouse Gas Inventories. The 
IEA CO

2
 emissions estimates are complemented 

by the EDGAR greenhouse gas data.
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