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Primary Energy Consumption by Fuel 2018 - Mtoe

Source: BP Statistical Review of World Energy 2019

13,864.9 Mtoe = 549.8 Quads

U.S. = 91.2 Quads

2017 2018

Million tonnes oil equivalent
Oil Natural 

Gas
Coal Nuclear 

energy
Hydro 
electric

Renew-
ables

Total Oil Natural 
Gas

Coal Nuclear 
energy

Hydro 
electric

Renew-
ables

Total Percent of 
2018

Annual  
Change

Canada 108.8 94.3 18.6 22.7 89.7 9.5 343.7 110.0 99.5 14.4 22.6 87.6 10.3 344.4 2.5% 0.2%
Mexico 85.8 74.3 15.2 2.5 7.2 4.3 189.3 82.8 77.0 11.9 3.1 7.3 4.8 186.9 1.3% -1.3%
US 902.0 635.8 331.3 191.7 67.2 94.5 2222.5 919.7 702.6 317.0 192.2 65.3 103.8 2300.6 16.6% 3.5%
Total North America 1096.6 804.4 365.1 216.9 164.1 108.4 2755.5 1112.5 879.1 343.3 217.9 160.3 118.8 2832.0 20.4% 2.8%

Brazil 136.1 32.4 16.6 3.6 83.9 21.4 293.9 135.9 30.9 15.9 3.5 87.7 23.6 297.6 2.1% 1.3%
Total S. & Cent. America 317.2 148.4 34.8 4.9 163.0 31.5 699.8 315.3 144.8 36.0 5.1 165.5 35.4 702.0 5.1% 0.3%

France 79.1 38.5 9.3 90.1 11.1 9.4 237.5 78.9 36.7 8.4 93.5 14.5 10.6 242.6 1.7% 2.2%
Germany 119.0 77.2 71.5 17.3 4.6 44.4 333.9 113.2 75.9 66.4 17.2 3.8 47.3 323.9 2.3% -3.0%
Italy 62.0 61.5 9.6 - 7.8 15.3 156.3 60.8 59.5 8.9 - 10.4 14.9 154.5 1.1% -1.1%
Poland 31.7 16.5 49.8 - 0.6 4.9 103.4 32.8 17.0 50.5 - 0.4 4.4 105.2 0.8% 1.7%
Spain 65.0 27.3 13.4 13.1 4.2 15.7 138.8 66.6 27.1 11.1 12.6 8.0 16.0 141.4 1.0% 1.8%
Turkey 49.2 44.3 39.5 - 13.2 6.6 152.7 48.6 40.7 42.3 - 13.5 8.5 153.5 1.1% 0.5%
United Kingdom 78.0 67.8 9.1 15.9 1.3 21.1 193.2 77.0 67.8 7.6 14.7 1.2 23.9 192.3 1.4% -0.5%
Total Europe 746.2 481.9 315.5 211.8 132.3 162.3 2050.0 742.0 472.0 307.1 212.1 145.3 172.2 2050.7 14.8% 0.0%

Russian Federation 151.5 370.7 83.9 46.0 41.9 0.3 694.3 152.3 390.8 88.0 46.3 43.0 0.3 720.7 5.2% 3.8%
Total CIS 191.1 472.3 126.4 46.6 54.3 0.5 891.2 193.5 499.4 134.9 46.7 55.4 0.6 930.5 6.7% 4.4%

Iran 84.5 180.5 1.4 1.6 3.9 0.1 272.0 86.2 193.9 1.5 1.6 2.4 0.1 285.7 2.1% 5.0%
Saudi Arabia 168.8 93.9 0.1 - - ^ 262.8 162.6 96.4 0.1 - - ^ 259.2 1.9% -1.4%
United Arab Emirates 43.8 64.0 1.0 - - 0.1 109.0 45.1 65.8 1.1 - - 0.2 112.2 0.8% 3.0%
Total Middle East 412.5 453.2 8.2 1.6 4.7 1.3 881.4 412.1 475.6 7.9 1.6 3.4 1.7 902.3 6.5% 2.4%

South Africa 27.5 3.8 84.3 3.6 0.2 2.4 121.8 26.3 3.7 86.0 2.5 0.2 2.8 121.5 0.9% -0.2%
Total Africa 192.1 121.0 97.6 3.6 28.2 6.1 448.6 191.3 129.0 101.4 2.5 30.1 7.2 461.5 3.3% 2.9%

Australia 51.1 35.5 45.1 - 3.1 5.8 140.5 53.3 35.6 44.3 - 3.9 7.2 144.3 1.0% 2.7%
China 610.7 206.7 1890.4 56.1 263.6 111.4 3139.0 641.2 243.3 1906.7 66.6 272.1 143.5 3273.5 23.6% 4.3%
India 227.1 46.2 415.9 8.5 30.7 21.7 750.1 239.1 49.9 452.2 8.8 31.6 27.5 809.2 5.8% 7.9%
Indonesia 79.3 33.1 57.2 - 4.2 3.0 176.9 83.4 33.5 61.6 - 3.7 3.3 185.5 1.3% 4.9%
Japan 187.8 100.6 119.9 6.6 17.9 22.4 455.2 182.4 99.5 117.5 11.1 18.3 25.4 454.1 3.3% -0.2%
South Korea 130.0 42.8 86.2 33.6 0.6 4.0 297.1 128.9 48.1 88.2 30.2 0.7 5.0 301.0 2.2% 1.3%
Taiwan 50.1 20.0 39.4 5.1 1.2 1.2 117.0 50.0 20.3 39.3 6.3 1.0 1.5 118.4 0.9% 1.2%
Thailand 64.4 43.1 18.3 - 1.1 3.4 130.2 65.8 42.9 18.5 - 1.7 4.0 133.0 1.0% 2.1%
Total Asia Pacific 1651.3 660.6 2770.8 111.7 373.2 180.2 5748.0 1695.4 709.6 2841.3 125.3 388.9 225.4 5985.8 43.2% 4.1%

Total World 4607.0 3141.9 3718.4 597.1 919.9 490.2 13474.6 4662.1 3309.4 3772.1 611.3 948.8 561.3 13864.9 100.0% 2.9%
% of Total 34.2% 23.3% 27.6% 4.4% 6.8% 3.6% 100.0% 33.6% 23.9% 27.2% 4.4% 6.8% 4.0% 100.0%

Annual Change 1.2% 5.3% 1.4% 2.4% 3.1% 14.5% 2.9%
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U.S. 2018 Energy Flow – 101.2 Quads BP Stats 2018 = 91.2
Renewables (no Hydro) =   8.8

Electricity = 37.20 (33.8%)
Residential = 10.70 (65.0%)

Commercial/Industrial = 34.19 (49.1%)
Transportation = 28.10 (21.0%)

67.7%

32.3%

33.8%

64.9%

65.0%

49.1%

21.0%

Electric Vehicles
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Issues

˗ Climate Change
˗ Renewables

– System Integration
˗ Natural Gas

– Supply/Demand
– LNG

˗ Geopolitical
– China
– Russia
– Iran

˗ H2 Economy
– Impact on Gas Turbine Industry
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The window for action is rapidly closing
65% of our carbon budget compatible with a 2°C goal already used

Amount Used
1870-2011:

1900
GtCO2

Amount 
Remaining:

1000
GtCO2

Total Carbon 
Budget:

2900
GtCO2

AR5 WGI SPM

We don’t hear much about 
this number
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EIA WW Annual Energy Outlook 2017 Reference Case includes CPP

34519.2 MMt = 34.5 Gt

2018 = 37.1Gt
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EIA Annual Energy Outlook 2018 

EIA 2018 International 
Energy Outlook

U.S. w/ CPP 5.013 Gt
U.S. w/o CPP  5.279 Gt
High Growth   5.815 Gt

Values from EIA WW 
Annual Energy 
Outlook 2017 

(previous slide)

The U.S. is on the 
6℃ trajectory

37.1 Gt in 2018
4℃ trajectory

The world is 
on the 4℃ 

trajectory!!!
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U.S. EIA Annual Energy Outlook 2018 10 Cases 
Sorted High-Low, 2050

Energy-Related Carbon Dioxide Emissions by Sector and Source (MMmt)

2016 2020 2025 2030 2035 2040 2045 2050
Growth 

(2017-2050)
High economic growth 5174 5207 5138 5170 5225 5372 5568 5814 0.40%
Low oil price 5174 5170 5163 5156 5165 5234 5365 5521 0.20%
High economic growth with Clean Power Plan 5174 5204 5041 4927 4943 5057 5234 5424 0.20%
High oil and gas resource and technology 5174 5132 4999 5014 5020 5069 5152 5307 0.10%
Reference case 5174 5187 5079 5053 5024 5080 5159 5279 0.10%
Low oil and gas resource and technology 5174 5300 5114 4984 4954 4968 5030 5103 0.00%
High oil price 5174 5141 4926 4937 4950 4950 4987 5061 -0.10%
Reference case with Clean Power Plan 5174 5179 4997 4840 4822 4852 4915 5013 -0.10%
Low economic growth 5174 5110 4919 4856 4780 4743 4728 4742 -0.20%
Low economic growth with Clean Power Plan 5174 5115 4861 4697 4611 4586 4561 4562 -0.40%

CPP Impact Ref Case 0 24 43 87 121 205 319 266

Energy-Related Carbon Dioxide Emissions Intensity by Sector and Source (MMmtCO2/capita)
Reference case 16.0 15.5 14.7 14.1 13.6 13.4 13.3 13.3 -0.50%
Reference case with Clean Power Plan 16.0 15.5 14.4 13.5 13.0 12.8 12.6 12.6 -0.70%

Real Gross Domestic Product ($billion)
Reference case 16716 18335 20221 22421 24802 27356 30204 33205 2.00%
Reference case with Clean Power Plan 16716 18319 20195 22380 24775 27341 30177 33161 2.00%

Population (millions)
Reference case 323.7 333.8 346.6 358.6 369.5 379.4 388.6 397.5 0.60%
Reference case with Clean Power Plan 323.7 333.8 346.6 358.6 369.5 379.4 388.6 397.5 0.60%

⁓6℃ Trajectory

Clean Power Plan Effect is tiny
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U.S. Energy-Related CO2 Emissions by Sector & Source
 Sector and Source 2015 2020 2025 2030 2035 2040 2015-2040

 Residential

   Petroleum 64 59 53 49 45 41 -1.7%

   Natura l  Gas 253 258 256 255 253 251 0.0%

   Electrici ty 1/ 711 664 586 538 531 529 -1.2%

     Total Residential 1,028 981 895 841 829 821 -0.9%

 Commercial

   Petroleum 47 50 49 49 48 47 0.0%

   Natura l  Gas 176 183 184 188 194 202 0.5%

   Coal 6 5 5 5 5 5 -0.4%

   Electrici ty 1/ 690 654 599 566 569 572 -0.7%

     Total Commercial 918 893 836 807 817 826 -0.4%

 Industrial 2/

   Petroleum 378 410 431 434 443 458 0.8%

   Natura l  Gas  3/ 478 524 560 579 609 636 1.2%

   Coal 130 120 128 131 130 131 0.0%

   Electrici ty 1/ 486 504 481 443 436 434 -0.5%

     Total Industrial 1,472 1,558 1,600 1,587 1,618 1,660 0.5%

 Sector and Source 2015 2020 2025 2030 2035 2040 2015-2040

 Transportation

   Petroleum 4/ 1,800 1,802 1,720 1,652 1,629 1,628 -0.4%

   Natura l  Gas  5/ 51 49 55 62 74 93 2.4%

   Electrici ty 1/ 5 6 10 12 15 16 5.1%

     Total Transportation 1,855 1,857 1,784 1,726 1,717 1,737 -0.3%

 Electric Power 6/

   Petroleum 20 11 10 8 7 6 -4.4%

   Natura l  Gas 524 451 509 602 608 653 0.9%

   Coal 1,340 1,360 1,150 943 930 885 -1.6%

   Other 7/ 6 6 6 6 6 6 0.0%

     Total Electric Power 1,891 1,829 1,675 1,559 1,551 1,551 -0.8%

 Total by Fuel

   Petroleum 4/ 2,309 2,332 2,262 2,191 2,171 2,181 -0.2%

   Natura l  Gas 1,482 1,466 1,563 1,685 1,737 1,835 0.9%

   Coal 1,476 1,485 1,283 1,079 1,065 1,021 -1.5%

   Other 7/ 6 6 6 6 6 6 0.0%

     Total 5,273 5,289 5,115 4,961 4,980 5,044 -0.2%

 Carbon Dioxide Emissions

 (tons carbon dioxide per person) 16.4 15.8 14.7 13.8 13.4 13.3 -0.8%

CO2 emissions flat thru 2040
New metric introduced tonnes(?) per person 

https://www.eia.gov/environment/emissions/car
bon/pdf/2018_co2analysis.pdf

https://www.eia.gov/environment/emissions/carbon/pdf/2018_co2analysis.pdf
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Renewables Levelized Cost 2010 & 2014
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Planned Wind & Solar Project 2018-2025

Note: RPS Tiers

Phase Out of PTC in 2024
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Offshore Wind (OSW) & Storage

• Currently, OSW's midpoint unsubsidized levelized cost of energy (LCOE) is $92/MWh and its capital cost is 
$3,025/kW, according to the 2018 Lazard report. By comparison, natural gas ranges $41/MWh to $74/MWh.

• Advances in Europe and China have brought prices to as low as $61.56/MWh and $51.48/MWh in 2018, according 
to the Global Wind Energy Council (GWEC) April 2019 market report.

• With scale, U.S. prices can match those in Europe, National Renewable Energy Laboratory (NREL) Research 
Scientist, Walt Musial told Utility Dive last year.

• That is why states like New York, New Jersey and Massachusetts have set targets for both storage and offshore wind, 
and Maryland requires a portion of its renewable portfolio standard come from offshore wind and has a 30% 
investment tax credit for storage. 

• Connecticut has a 2 GW offshore wind mandate and Maine and Delaware currently have policy in place encouraging 
offshore wind buildout as well.

• Consolidated Edison (ConEd) has a competitive solicitation out for 300 MW of storage by December 2022.
• Currently, only one 30 MW U.S. project is operational, but eight projects representing 1,958 MW are in 

development, a June 2019 industry white paper reported.
• The unsubsidized levelized cost of a utility-scale solar plus storage project with 4-hour lithium ion batteries is 

$108/MWh to $140/MWh, and its capital cost is $1,559/kW to $2,162/kW, Lazard reported in November 2018.
• More important are Lazard's forecasted drops in storage costs, Huber said. By 2022, the cost of lithium ion storage is 

expected to drop 28% and longer-duration flow battery chemistries are forecasted to fall 38% to 45%.

https://www.lazard.com/media/450784/lazards-levelized-cost-of-energy-version-120-vfinal.pdf
https://gwec.net/global-wind-report-2018/
https://www.energy.ca.gov/renewables/offshore_energy/documents/2017-03-03_workshop/2017-03-03_presentations.php
https://www.nyserda.ny.gov/All-Programs/Programs/Offshore-Wind/Offshore-Wind-in-New-York-State-Overview
http://programs.dsireusa.org/system/program/detail/564
https://www.masscec.com/offshore-wind
http://programs.dsireusa.org/system/program/detail/1085
https://www.enr.com/articles/47062-connecticut-mandates-state-to-buy-2gw-of-offshore-wind-energy-by-2030
http://programs.dsireusa.org/system/program/detail/452
https://dnrec.alpha.delaware.gov/climate-coastal-energy/renewable/offshore-wind-working-group/
https://www.offshorewindus.org/wp-content/uploads/2019/06/L100WhitePaperJun.3.2019.pdf
https://www.lazard.com/media/450774/lazards-levelized-cost-of-storage-version-40-vfinal.pdf
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Lazar’s LCOE
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Wind System Integration Cost – “Eye-Balled”

Generation Costs
€/MWh

Integration Costs
€/MWh

− Original slide (lower right) needed to be adjusted for lower wind generation costs
− I “eye-balled” this chart to adjust
− At a 30% Renewable Portfolio Standard value

− Generation is €20/MWh
− Integration is €55/MWh
− Total is €75/MWh (⁓$85/MWh)

− The original study should be updated
Who Pays for Renewables Integration????
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BNEF LNG Supply/Demand Analysis
• Recent years have seen rapid growth in the global market for LNG, with volumes of exports and imports up 10% 

in 2018 alone. 
• Growth rates of LNG exports and imports are seen moving out of sync in 2019-2023, with exports increasing 

faster than imports in 2019 and then imports outstripping exports in 2022-2023.
• BNEF’s Global LNG Outlook 2019-2023 sees LNG supply jumping by 33 million metric tons per year in 2019, 

reaching a record 358MMtpa, with the U.S. Gulf Coast, Australia and Russia commissioning or expanding export 
facilities. Meanwhile, ‘structural’ LNG demand, or weather-neutral demand at current LNG prices, is expected to 
rise by 17MMtpa this year, thanks to additional purchases for power generation and heating in Europe and Asia.

• A further seven multibillion-dollar LNG export projects, including three in Louisiana in the U.S. and two in 
Mozambique, are close to a final investment decision and are likely to put extra supply into world markets post-
2023.

• John Twomey, head of European gas analysis at BNEF, said: “Europe will become increasingly import-dependent 
for its gas over the next few years. The LNG market is forecast to tighten by 2023, and European prices will need 
to be high enough to compete with those of fast-growing markets in Asia and to attract LNG imports.”

• On the supply side, 2018 saw the start of production at three LNG ‘trains’, or liquefaction and export facilities, in 
Australia, at two more in Russia and three in the U.S. The world’s largest LNG producer, Qatar, increased 
production only marginally.

• One important symbolic change for LNG is the gradual shift away from using crude oil as the price benchmark for 
contracts, to using a gas index

BNEF May 9, 2019
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LNG Supply/Demand

McKinsey

BNEF
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Australia to become World’s Largest LNG exporter
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1/3 of Europe’s Gas Comes From Russia 
− H2 is already blended in a small 

proportion into Europe’s gas pipeline 
network. 

− What Gazprom is envisioning is 
gradually boosting the share of 
hydrogen in those pipelines and 
then turning its natural gas into 
hydrogen through green processes 
that don’t exacerbate global 
warming.
− Several technologies to produce 

hydrogen including water 
electrolysis are being developed

− Gazprom is investigating one 
process known as thermal methane 
pyrolysis.

− A ratio of over 25 percent of hydrogen 
used in the pipeline networks can lead 
to lower crack resistance in steel pipes 
and increases over 30 percent may 
require adaptation of turbines and 
compressors, according to Thinkstep.
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Russian LNG Projects
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Jensen 2004 Break-even Points



“Practical Strategies for Emerging Energy Technologies”
®basee

LNG Value Chain

Wärtsilä Technical Journal October 20, 2016



“Practical Strategies for Emerging Energy Technologies”
®basee

U.S. LNG Exporters’ Costs & Asian Spot Prices

U.S. continues to produce & sell at is operating cost, in Asia!!!
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Strait of Hormuz
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Ups & Downs of US-Iran Sanctions
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Tariffs
• Latest US tariff threat would hurt US oil, gas output: API
• US depends on China for key drilling fluid component
• API says US energy security at stake in trade dispute
• US Q1 crude flows to China shrink to 6,991 b/d
• Washington — The latest US tariffs threatened against Chinese imports would hamper US energy 

exports, hurt domestic energy security, and push China to import more oil and gas from countries like 
Iran and Russia, the American Petroleum Institute argued Tuesday during US Trade Representative 
hearings.

• US President Donald Trump has threatened to impose 25% tariffs on $300 billion worth of Chinese 
goods that have not been targeted so far, leaving room for an escalation of the trade dispute on both sides.

• "China's expected retaliation against US crude oil, refined products, and LNG would disadvantage US 
exports and could cascade into US domestic production," Aaron Padilla, API's senior adviser for 
international policy, told the USTR in written comments.

• "US market share in China for LNG and other petroleum products may be difficult to restore with China 
turning to alternative suppliers," he added.

• For LNG flows, the US/China dispute initially affected spot US LNG cargoes, but has recently started to 
have a more severe impact on long-term investments in US liquefaction and export projects.

Meghan Gordon, meghan.gordon@spglobal.com
Edited by Valarie Jackson, newsdesk@spglobal.com

June 2019

mailto:meghan.gordon@spglobal.com?subject=Latest%20US%20tariff%20threat%20would%20hurt%20US%20oil,%20gas%20output:%20API
mailto:newsdesk@spglobal.com?subject=Latest%20US%20tariff%20threat%20would%20hurt%20US%20oil,%20gas%20output:%20API
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METI “Basic Hydrogen Strategy”

Fukushima Hydrogen Energy Research Field (FH2R)
900 ton/year H2

Operational 2020
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The Gas Turbine Advantage
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Appendix
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Crude Oil Consumption 2018 – 98.8 MMb/d

 

Source: BP Statistical Review of World Energy 2019

+1,437 
MMb/d 

Growth rate per annum Share
Thousand barrels daily 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2007-17 2018

Canada 2323 2209 2358 2436 2376 2398 2442 2401 2448 2448 2447 ♦ 0.4% 2.5%
Mexico 2080 2021 2040 2065 2083 2034 1960 1939 1950 1883 1812 -3.8% -1.0% 1.8%
US 19490 18771 19180 18882 18490 18961 19106 19531 19687 19958 20456 2.5% -0.4% 20.5%
Total North America 23894 23001 23578 23383 22949 23393 23507 23871 24086 24289 24714 1.8% -0.3% 24.8%

Brazil 2481 2498 2714 2832 2884 3100 3210 3140 2960 3052 3081 0.9% 2.8% 3.1%
Total S. & Cent. America 6041 6016 6335 6579 6715 6964 7034 7001 6792 6798 6795 ♦ 1.7% 6.8%

France 1889 1822 1763 1725 1673 1661 1613 1612 1597 1608 1607 -0.1% -1.7% 1.6%
Germany 2502 2409 2441 2365 2352 2404 2344 2336 2374 2443 2321 -5.0% 0.3% 2.3%
Italy 1661 1563 1532 1475 1384 1274 1204 1257 1266 1279 1253 -2.0% -3.0% 1.3%
Spain 1559 1474 1447 1383 1300 1203 1199 1243 1288 1301 1335 2.7% -2.1% 1.3%
United Kingdom 1738 1669 1652 1600 1546 1532 1536 1578 1623 1637 1618 -1.2% -0.7% 1.6%
Total Europe 16558 15876 15752 15321 14826 14631 14389 14713 15032 15351 15276 -0.5% -0.8% 15.3%

Russian Federation 2861 2775 2878 3074 3119 3134 3298 3146 3217 3207 3228 0.7% 1.4% 3.2%
Total CIS 3602 3486 3567 3838 3935 3914 4099 3955 4034 4033 4099 1.6% 1.3% 4.1%

Iran 1925 1919 1788 1851 1882 2064 1959 1804 1749 1843 1879 2.0% ♦ 1.9%
Saudi Arabia 2622 2914 3206 3295 3460 3451 3764 3886 3875 3838 3724 -3.0% 4.8% 3.7%
Total Middle East 7386 7727 7974 8301 8631 8910 9053 9099 9172 9138 9136 ♦ 2.7% 9.2%

Total Africa 3198 3322 3481 3398 3574 3705 3770 3857 3878 3962 3959 -0.1% 2.7% 4.0%

Australia 944 950 954 1001 1025 1034 1047 1005 1038 1055 1094 3.7% 1.2% 1.1%
China 7914 8295 9446 9808 10242 10750 11239 11986 12304 12840 13525 5.3% 5.1% 13.5%
India 3137 3300 3381 3550 3747 3789 3914 4245 4654 4870 5156 5.9% 5.0% 5.2%

Indonesia 1288 1321 1415 1590 1646 1677 1708 1571 1628 1696 1785 5.2% 2.5% 1.8%
Japan 4847 4390 4442 4442 4702 4516 4303 4151 4019 3975 3854 -3.1% -2.3% 3.9%
Singapore 973 1049 1157 1208 1202 1225 1268 1338 1385 1419 1449 2.1% 4.4% 1.5%
South Korea 2312 2345 2378 2401 2466 2464 2463 2587 2781 2811 2793 -0.6% 1.6% 2.8%
Taiwan 1010 1022 1043 950 950 981 1013 1021 1046 1069 1075 0.5% -0.4% 1.1%
Thailand 1016 1075 1121 1184 1250 1299 1309 1360 1396 1444 1478 2.3% 3.4% 1.5%
Total Asia Pacific 25940 26351 28043 28942 30094 30759 31343 32551 33743 34835 35863 3.0% 2.9% 35.9%

Total World 86619 85780 88730 89763 90724 92276 93194 95048 96737 98406 99843 1.5% 1.2% 100.0%
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Crude Oil Production 2018 – 94.7 MMbbl/d

Source: BP Statistical Review of World Energy 2019

Oil: Production*
Share

Thousand barrels daily 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2007-17 2018

Canada 3207 3202 3332 3515 3740 4000 4271 4388 4451 4798 5208 8.5% 3.8% 5.5%
Mexico 3165 2978 2959 2940 2911 2875 2784 2587 2456 2224 2068 -7.0% -4.4% 2.2%
US 6783 7259 7552 7870 8910 10073 11773 12773 12340 13135 15311 16.6% 6.7% 16.2%
Total North America 13156 13440 13843 14326 15561 16948 18828 19748 19247 20157 22587 12.1% 4.0% 23.8%

Brazil 1887 2019 2125 2173 2132 2096 2341 2525 2591 2721 2683 -1.4% 4.1% 2.8%
Colombia 588 671 786 915 944 1010 990 1006 886 854 866 1.4% 4.9% 0.9%
Venezuela 3228 3038 2842 2755 2704 2680 2692 2631 2347 2096 1514 -27.8% -4.3% 1.6%
Total S. & Cent. America 7426 7387 7407 7450 7362 7397 7663 7759 7355 7160 6537 -8.7% -0.2% 6.9%

Norw ay 2458 2342 2132 2033 1911 1832 1881 1940 1991 1963 1844 -6.0% -2.6% 1.9%
United Kingdom 1549 1469 1356 1112 946 864 852 963 1013 999 1085 8.6% -4.9% 1.1%
Total Europe 4876 4621 4274 3903 3592 3419 3443 3587 3616 3565 3523 -1.2% -3.6% 3.7%

Azerbaijan 916 1027 1037 932 882 888 861 851 838 792 795 0.4% -1.0% 0.8%
Kazakhstan 1485 1609 1676 1684 1664 1737 1710 1695 1655 1838 1927 4.8% 2.7% 2.0%
Russian Federation 9965 10152 10379 10533 10656 10807 10860 11007 11269 11255 11438 1.6% 1.1% 12.1%
Total CIS 12712 13125 13415 13485 13539 13784 13784 13909 14099 14215 14483 1.9% 1.1% 15.3%

Iran 4415 4285 4421 4452 3810 3609 3714 3853 4586 5024 4715 -6.1% 1.4% 5.0%
Iraq 2428 2446 2469 2773 3079 3103 3239 3986 4423 4533 4614 1.8% 7.8% 4.9%
Kuw ait 2781 2495 2556 2909 3164 3125 3097 3061 3141 3001 3049 1.6% 1.2% 3.2%
Oman 757 813 865 885 918 942 943 981 1004 971 978 0.8% 3.2% 1.0%
Qatar 1432 1415 1630 1824 1928 1991 1975 1933 1938 1874 1879 0.3% 4.0% 2.0%
Saudi Arabia 10665 9709 9865 11079 11622 11393 11519 11998 12406 11892 12287 3.3% 1.5% 13.0%
United Arab Emirates 3113 2795 2937 3303 3440 3577 3603 3898 4038 3910 3942 0.8% 2.4% 4.2%
Total Middle East 26506 24859 25626 28001 28493 28205 28490 30012 31818 31497 31762 0.8% 2.2% 33.5%

Algeria 1951 1775 1689 1642 1537 1485 1589 1558 1577 1540 1510 -2.0% -2.5% 1.6%
Angola 1876 1754 1812 1670 1734 1738 1701 1796 1745 1676 1534 -8.5% 0.1% 1.6%
Egypt 715 730 725 714 715 710 714 726 691 660 670 1.4% -0.6% 0.7%
Libya 1875 1739 1799 516 1539 1048 518 437 412 929 1010 8.7% -6.9% 1.1%
Nigeria 2172 2211 2533 2461 2412 2279 2276 2201 1900 1991 2051 3.0% -1.0% 2.2%
Total Africa 10299 9923 10227 8520 9270 8607 8216 8133 7643 8133 8193 0.7% -2.3% 8.6%

China 3814 3805 4077 4074 4155 4216 4246 4309 3999 3846 3798 -1.3% 0.3% 4.0%
India 818 838 901 937 926 926 905 893 874 884 869 -1.7% 1.2% 0.9%
Indonesia 1006 994 1003 952 917 883 847 838 876 838 808 -3.5% -1.5% 0.9%
Malaysia 727 688 733 659 663 627 649 696 704 683 682 -0.1% -0.6% 0.7%
Total Asia Pacific 8095 8055 8463 8324 8411 8287 8313 8399 8044 7774 7633 -1.8% -0.2% 8.1%

Total World 83069 81410 83255 84009 86228 86647 88736 91547 91822 92502 94718 2.4% 1.2% 100.0%
                 OPEC 37290 34999 35894 36724 38292 37293 37228 38601 39736 39673 39338 -0.8% 0.9% 41.5%
                 Non-OPEC 45779 46412 47361 47285 47936 49354 51508 52946 52086 52828 55380 4.8% 1.3% 58.5%

Grow th rate per annum

+2,176 MMb/d
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Natural Gas Demand 2018 (+5.3%) – 3848.9 BCM

Source: BP Statistical Review of World Energy 2019

Share
Billion cubic metres 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2007-17 2018

Canada 89.3 86.6 88.3 97.5 97.2 104.3 109.6 109.8 105.9 109.7 115.7 5.5% 1.9% 3.0%
Mexico 60.0 65.2 66.0 70.8 73.7 77.8 78.8 80.8 83.0 86.4 89.5 3.6% 4.2% 2.3%
US 628.9 617.6 648.2 658.2 688.1 707.0 722.3 743.6 749.1 739.4 817.1 10.5% 1.7% 21.2%
Total North America 778.2 769.4 802.5 826.6 859.0 889.1 910.7 934.1 938.0 935.5 1022.3 9.3% 1.9% 26.6%

Argentina 43.2 41.8 42.1 43.8 45.7 46.0 46.2 46.7 48.2 48.3 48.7 0.8% 1.2% 1.3%
Total S. & Cent. America 138.1 132.9 143.7 148.7 157.7 163.5 168.5 174.7 171.6 172.6 168.4 -2.5% 2.3% 4.4%

France 46.4 44.7 49.6 43.0 44.4 45.1 37.9 40.8 44.5 44.8 42.7 -4.6% ♦ 1.1%
Germany 89.5 84.4 88.1 80.9 81.1 85.0 73.9 77.0 84.9 89.7 88.3 -1.6% 0.1% 2.3%
Italy 80.9 74.3 79.1 74.2 71.4 66.7 59.0 64.3 67.5 71.6 69.2 -3.3% -1.3% 1.8%
Turkey 35.3 33.7 35.8 41.8 43.3 44.0 46.6 46.0 44.5 51.6 47.3 -8.3% 4.3% 1.2%
United Kingdom 97.8 91.2 98.5 81.9 76.9 76.3 70.1 72.0 81.2 78.8 78.9 0.1% -1.9% 2.0%
Total Europe 625.6 577.1 622.6 580.1 565.4 554.4 500.0 508.8 537.6 560.4 549.0 -2.1% -1.0% 14.3%

Russian Federation 422.7 397.8 423.9 435.6 428.6 424.9 422.2 408.7 420.6 431.1 454.5 5.4% 0.1% 11.8%
Uzbekistan 44.1 44.1 44.0 47.4 46.2 46.2 48.5 46.3 43.3 43.1 42.6 -1.2% -0.8% 1.1%
Total CIS 521.3 499.9 531.3 549.5 545.2 537.3 539.9 530.0 537.7 549.3 580.8 5.7% 0.3% 15.1%

Iran 125.8 134.8 144.4 153.2 152.5 153.8 173.4 184.0 196.3 209.9 225.6 7.4% 5.9% 5.9%
Qatar 20.7 21.3 25.4 28.7 33.6 35.6 38.6 42.5 40.4 43.1 41.9 -2.8% 8.4% 1.1%
Saudi Arabia 76.4 74.5 83.3 87.6 94.4 95.0 97.3 99.2 105.3 109.3 112.1 2.6% 4.4% 2.9%
United Arab Emirates 58.0 57.6 59.3 61.6 63.9 64.7 63.4 71.5 72.7 74.4 76.6 2.9% 4.5% 2.0%
Total Middle East 337.1 347.3 380.1 398.1 410.8 423.3 447.5 478.3 500.9 527.0 553.1 4.9% 5.6% 14.4%

Algeria 24.4 26.2 25.3 26.8 29.9 32.1 36.1 37.9 38.6 38.9 42.7 9.9% 5.2% 1.1%
Egypt 39.3 40.9 43.4 47.8 50.6 49.5 46.2 46.0 49.4 55.9 59.6 6.5% 4.2% 1.5%
Total Africa 94.8 95.6 98.9 107.2 115.1 116.6 119.9 128.1 135.0 140.8 150.0 6.6% 4.5% 3.9%

Australia 28.5 29.1 33.8 35.3 35.4 37.2 40.1 42.1 41.7 41.2 41.4 0.4% 3.6% 1.1%
China 81.9 90.2 108.9 135.2 150.9 171.9 188.4 194.7 209.4 240.4 283.0 17.7% 13.0% 7.4%
India 40.0 49.1 59.0 60.3 55.7 49.0 48.5 47.8 50.8 53.7 58.1 8.1% 3.3% 1.5%
Indonesia 39.7 42.1 44.0 42.7 42.9 41.4 41.5 41.0 39.1 38.5 39.0 1.1% 1.1% 1.0%
Japan 99.1 92.5 99.9 112.0 123.2 123.5 124.8 118.7 116.4 117.0 115.7 -1.1% 2.1% 3.0%
Malaysia 43.5 40.0 38.0 38.3 42.0 44.6 44.7 43.9 42.4 41.8 41.3 -1.2% 0.3% 1.1%
Pakistan 34.6 34.7 35.3 35.3 36.6 35.6 35.0 36.5 38.7 40.7 43.6 7.0% 1.9% 1.1%
South Korea 37.3 35.5 45.0 48.4 52.5 55.0 50.0 45.6 47.6 49.8 55.9 12.4% 3.2% 1.5%
Thailand 36.9 38.1 43.2 44.3 48.6 48.9 49.9 51.0 50.6 50.1 49.9 -0.3% 3.6% 1.3%
Total Asia Pacific 503.7 515.6 577.6 623.1 664.3 685.5 706.2 712.5 729.3 768.3 825.3 7.4% 5.0% 21.4%

Total World 2998.8 2937.8 3156.7 3233.3 3317.5 3369.8 3392.6 3466.5 3550.2 3654.0 3848.9 5.3% 2.2% 100.0%

Grow th rate per annum



“Practical Strategies for Emerging Energy Technologies”
®basee

Natural Gas Production 2018 (+5.2%) – 3867.9BCM

Source: BP Statistical Review of World Energy 2018

Share
Billion cubic metres 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2007-17 2018

Canada 166.5 155.1 149.6 151.1 150.3 151.9 159.0 160.8 171.8 177.6 184.7 4.0% 0.2% 4.8%
Mexico 47.2 52.6 51.2 52.1 50.9 52.5 51.3 47.9 43.7 38.3 37.4 -2.4% -2.0% 1.0%
US 546.1 557.6 575.2 617.4 649.1 655.7 704.7 740.3 727.4 745.8 831.8 11.5% 3.6% 21.5%
Total North America 759.8 765.2 775.9 820.5 850.3 860.1 915.0 949.0 942.8 961.6 1053.9 9.6% 2.6% 27.2%

Argentina 42.8 40.3 39.0 37.7 36.7 34.6 34.5 35.5 37.3 37.1 39.4 6.1% -1.6% 1.0%
Trinidad & Tobago 37.4 38.6 40.3 38.7 38.5 38.7 38.1 36.0 31.3 31.9 34.0 6.6% -1.7% 0.9%
Venezuela 33.4 31.8 30.5 30.2 31.9 30.6 31.8 36.1 37.2 38.6 33.2 -13.9% 0.4% 0.9%
Total S. & Cent. America 157.9 152.3 160.4 164.1 170.6 173.8 176.0 178.0 176.7 180.3 176.7 -2.0% 1.4% 4.6%

Norw ay 99.4 103.6 106.4 100.5 113.9 107.9 108.0 116.2 115.9 123.2 120.6 -2.1% 3.2% 3.1%
United Kingdom 72.8 61.2 57.9 46.1 39.2 37.0 37.4 40.7 41.7 41.9 40.6 -3.1% -5.7% 1.0%
Total Europe 321.0 304.1 310.7 285.5 288.1 280.6 267.5 261.7 260.5 263.2 250.7 -4.8% -1.5% 6.5%

Russian Federation 611.5 536.2 598.4 616.8 601.9 614.5 591.2 584.4 589.3 635.6 669.5 5.3% 0.6% 17.3%
Turkmenistan 61.6 33.3 40.1 56.3 59.0 59.0 63.5 65.9 63.2 58.7 61.5 4.8% -0.5% 1.6%
Uzbekistan 61.0 58.4 57.1 56.6 56.5 55.9 56.3 53.6 53.1 53.4 56.6 6.1% -1.0% 1.5%
Total CIS 768.6 663.2 732.7 766.2 754.3 768.5 751.4 745.0 747.2 789.1 831.1 5.3% 0.5% 21.5%

Iran 123.6 135.7 143.9 151.0 156.9 157.5 175.5 183.5 199.3 220.2 239.5 8.8% 6.4% 6.2%
Qatar 79.7 92.4 123.1 150.4 162.5 168.2 169.6 175.0 173.8 172.4 175.5 1.8% 10.2% 4.5%
Saudi Arabia 76.4 74.5 83.3 87.6 94.4 95.0 97.3 99.2 105.3 109.3 112.1 2.6% 4.4% 2.9%
United Arab Emirates 49.0 47.6 50.0 51.0 52.9 53.2 52.9 58.7 60.3 62.0 64.7 4.4% 2.4% 1.7%
Total Middle East 392.3 413.8 474.7 520.0 545.5 562.9 582.7 600.3 624.1 650.4 687.3 5.7% 6.0% 17.8%

Algeria 82.6 76.6 77.4 79.6 78.4 79.3 80.2 81.4 91.4 93.0 92.3 -0.7% 1.3% 2.4%
Egypt 56.8 60.3 59.0 59.1 58.6 54.0 47.0 42.6 40.3 48.8 58.6 20.0% -0.9% 1.5%
Nigeria 32.8 23.2 30.9 36.4 39.2 33.1 40.0 48.0 46.2 48.1 49.2 2.4% 3.6% 1.3%
Total Africa 203.8 192.1 202.3 201.7 206.8 198.3 198.6 203.6 208.8 225.7 236.6 4.8% 1.4% 6.1%

Australia 41.7 46.7 54.0 55.7 59.5 61.8 66.6 76.0 96.4 112.8 130.1 15.3% 10.2% 3.4%
China 80.9 85.9 96.5 106.2 111.5 121.8 131.2 135.7 137.9 149.2 161.5 8.3% 7.9% 4.2%
Indonesia 74.8 78.0 87.0 82.7 78.3 77.6 76.4 76.2 75.1 72.9 73.2 0.4% ♦ 1.9%
Malaysia 69.2 66.9 65.8 67.0 69.3 72.9 72.0 73.9 72.4 74.5 72.5 -2.6% 1.0% 1.9%
Thailand 29.8 32.0 37.5 38.3 42.9 43.3 43.6 41.2 40.4 38.7 37.7 -2.6% 3.7% 1.0%
Total Asia Pacific 426.3 447.9 494.3 499.1 508.4 518.9 539.8 564.1 581.6 607.5 631.7 4.0% 4.1% 16.3%

Total World 3029.8 2938.6 3151.0 3257.0 3323.8 3363.1 3431.1 3501.7 3541.7 3677.7 3867.9 5.2% 2.3% 100.0%

Grow th rate per annum
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LNG Imports 2018 – 431BCM

LNG Trade represents approximately 11% of the consumption
Japan, China & Korea represent almost 55% of all LNG Imports

Source: BP Statistical Review of World Energy 2018

Pipeline trade grew    3.7%
LNG trade grew         9.4%
Consumption grew     5.9%

Share
Billion cubic metres 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2007-17 2018

Mexico 3.8 3.7 6.1 3.8 4.9 7.8 9.3 6.8 5.6 6.6 6.9 4.2% 11.3% 1.6%

Total North America 13.5 17.3 20.2 16.8 11.4 11.4 11.5 10.0 8.3 9.2 9.6 5.0% -9.1% 2.2%

Total S. & Cent. America 1.8 3.5 9.2 9.9 14.6 18.1 19.6 18.9 15.2 13.5 14.5 7.6% 27.9% 3.4%

France 12.8 13.3 14.7 14.4 9.8 8.3 6.9 6.4 9.1 10.9 13.1 20.8% -1.9% 3.1%

Italy 1.6 3.0 9.3 9.1 7.1 5.8 4.5 5.9 5.9 8.2 8.0 -1.8% 12.4% 1.9%

Spain 29.8 27.5 28.2 23.9 21.4 15.7 16.2 13.7 13.8 16.6 15.0 -9.2% -4.1% 3.5%

Turkey 5.6 6.0 7.8 5.9 7.6 5.9 7.1 7.5 7.6 10.9 11.5 6.1% 6.8% 2.7%

United Kingdom 0.8 10.1 18.8 24.7 13.9 9.2 11.2 13.7 10.8 7.2 7.3 1.5% 18.3% 1.7%

Other EU 3.7 3.7 3.9 4.9 4.4 3.7 3.3 5.2 6.9 10.2 12.8 25.3% 10.8% 3.0%

Total Europe 57.4 70.5 89.1 89.2 68.2 51.8 52.1 56.0 56.5 65.3 71.5 9.6% 1.8% 16.6%

Kuw ait - 0.9 2.8 3.0 2.8 2.3 3.6 4.3 4.7 4.8 4.3 -10.0% n/a 1.0%

Total Middle East & Africa - 0.9 3.0 4.4 4.2 4.3 5.3 13.7 24.5 21.4 12.5 -41.3% n/a 2.9%

China 4.6 8.0 13.0 16.9 20.1 25.1 27.3 27.0 36.8 52.9 73.5 38.8% 29.3% 17.0%

India 11.3 13.0 11.5 17.4 18.4 18.0 19.1 20.0 24.3 26.1 30.6 17.0% 9.6% 7.1%

Japan 95.4 88.9 96.4 108.6 119.8 120.4 121.8 115.9 113.6 113.9 113.0 -0.9% 2.2% 26.2%

Pakistan - - - - - - - 1.5 4.0 6.1 9.4 54.2% n/a 2.2%

Singapore - - - - - 1.3 2.6 3.0 3.2 4.1 4.5 8.6% n/a 1.0%

South Korea 38.3 35.3 45.0 47.7 49.7 55.3 51.8 45.8 46.3 51.4 60.2 17.1% 3.6% 14.0%

Taiw an 12.6 12.4 15.0 16.3 17.1 17.2 18.6 19.6 20.4 22.7 22.8 0.5% 7.1% 5.3%

Thailand - - - 1.1 1.4 2.0 1.9 3.6 3.9 5.2 6.2 19.1% n/a 1.4%

Total Asia Pacif ic 162.2 157.5 180.9 207.9 226.6 241.2 245.2 238.5 253.9 284.6 322.8 13.4% 6.3% 74.9%

Total World 234.9 249.7 302.4 328.3 324.9 326.8 333.6 337.1 358.3 393.9 431.0 9.4% 5.4% 100.0%

Grow th rate per annum
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Growth rate per annum Share
Terawatt-hours 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2007-17 2018

Canada 0.1 1.0 11.8 35.7 60.5 72.5 97.2 72.3 91.4 90.0 92.9 94.2 102.7 106.5 101.1 100.4 100.4 100.0 -0.4% 0.8% 3.7%
US 3.8 23.0 181.6 264.3 403.9 607.2 708.8 793.6 823.1 849.4 831.8 809.8 830.5 839.1 839.1 848.1 847.3 849.6 0.3% ♦ 31.4%
Total North America 4.0 24.0 193.4 300.1 464.4 682.6 814.5 874.1 925.3 945.3 934.8 912.8 945.1 955.3 951.8 959.1 958.6 963.2 0.5% 0.1% 35.7%

Total S. & Cent. America - ^ 2.3 2.3 9.1 9.5 9.6 12.2 16.7 21.7 22.1 22.4 21.7 20.9 21.8 24.1 21.8 22.5 3.1% 1.1% 0.8%

Belgium - 0.1 6.8 12.5 34.6 42.7 41.4 48.2 47.6 47.9 48.2 40.3 42.6 33.7 26.1 43.5 42.2 28.5 -32.6% -1.3% 1.1%
Czech Republic - - - - 2.4 12.6 12.2 13.6 24.7 28.0 28.3 30.3 30.7 30.3 26.8 24.1 28.3 29.9 5.6% 0.8% 1.1%
France 1.1 5.7 18.2 61.3 224.1 314.1 377.2 415.2 451.5 428.5 442.4 425.4 423.7 436.5 437.4 403.2 398.4 413.2 3.7% -1.0% 15.3%
Germany 0.1 6.5 24.1 55.6 138.7 152.5 154.1 169.6 163.0 140.6 108.0 99.5 97.3 97.1 91.8 84.6 76.3 76.1 -0.3% -5.9% 2.8%
Spain - 0.9 7.5 5.2 28.0 54.3 55.5 62.2 57.5 61.6 57.7 61.5 56.7 57.3 57.3 58.6 58.1 55.6 -4.2% 0.5% 2.1%
Sweden ^ 0.1 12.0 26.5 58.6 68.2 69.9 57.3 72.7 57.7 60.5 64.0 66.5 64.9 56.3 63.1 65.7 68.6 4.4% -0.2% 2.5%
Switzerland - 2.5 7.4 13.6 22.4 23.5 24.7 26.3 23.2 26.5 26.9 25.6 26.2 27.8 23.3 21.3 20.5 25.7 25.2% -3.0% 1.0%
Ukraine - - - - 53.3 76.2 70.5 77.3 88.8 89.2 90.2 90.1 83.2 88.4 87.6 81.0 85.6 84.4 -1.4% -0.8% 3.1%
United Kingdom 15.1 26.0 30.3 37.0 61.1 65.8 89.0 85.1 81.6 62.1 69.0 70.4 70.6 63.7 70.3 71.7 70.3 65.1 -7.5% 1.1% 2.4%
Total Europe 19.9 45.4 115.6 238.2 695.6 894.4 977.0 1048.8 1110.2 1032.0 1024.2 998.4 986.5 992.7 968.3 942.2 936.1 937.5 0.1% -1.2% 34.7%

Russian Federation n/a n/a n/a n/a 99.3 118.3 99.5 130.7 149.4 170.4 172.9 177.5 172.5 180.8 195.5 196.6 203.1 204.5 0.7% 2.4% 7.6%
Total CIS 1.9 4.4 28.6 73.9 104.6 118.3 99.9 132.7 152.2 172.9 175.5 179.8 174.9 183.2 198.3 199.0 205.8 206.6 0.4% 2.4% 7.6%

Iran - - - - - - - - - - 0.1 1.5 4.3 4.1 3.5 6.6 7.1 7.0 -1.0% ♦ 0.3%
Total Middle East - - - - - - - - - - 0.1 1.5 4.3 4.1 3.5 6.6 7.1 7.0 -1.0% ♦ 0.3%

Total Africa - - - - 5.3 8.4 11.3 13.0 11.3 13.5 12.9 13.0 14.1 13.8 12.2 15.9 15.8 11.1 -29.6% 3.4% 0.4%

China - - - - - - 12.8 16.7 53.1 73.9 86.4 97.4 111.6 132.5 170.8 213.3 248.1 294.4 18.6% 14.9% 10.9%
India - 1.3 2.1 2.4 4.5 6.4 7.6 15.8 17.8 23.1 32.2 33.1 33.3 34.7 38.3 37.9 37.4 39.1 4.4% 7.7% 1.4%
Japan ^ 3.3 21.7 82.6 159.6 194.6 286.9 319.1 293.0 292.4 162.9 18.0 14.6 - 4.5 17.7 29.1 49.1 68.9% -20.2% 1.8%
South Korea - - - 3.5 16.7 52.9 67.0 109.0 146.8 148.6 154.7 150.3 138.8 156.4 164.8 162.0 148.4 133.5 -10.1% 0.4% 4.9%
Taiwan - - - 8.2 28.7 32.9 35.3 38.5 40.0 41.6 42.1 40.4 41.6 42.4 36.5 31.7 22.4 27.7 23.3% -5.7% 1.0%
Total Asia Pacific ^ 4.6 24.5 96.8 209.9 287.1 410.2 500.0 553.3 581.9 482.2 344.6 345.2 370.7 419.7 468.3 493.8 553.6 12.1% -1.0% 20.5%

Total World 25.8 78.4 364.4 711.4 1489.0 2000.5 2322.4 2580.9 2769.1 2767.5 2651.8 2472.4 2491.7 2540.8 2575.6 2615.2 2639.0 2701.4 2.4% -0.4% 100.0%

No Growth Between 2005-2018

Nuclear Generation 1965-2018 – TWh

− China 2007-17 CAGR 14.9%; 2018 +18.6%
− Iran shown for reference only
− U.S. more or less constant for 30 years
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Coal Consumption 2018– 3772 Mtoe 
•Coal consumption increased by 14% in 2018 
•India grew by 5.7%
•China grew by 0.9%
•Asia represents 75.3% of 2018
•China represents 50.5% of consumption in 2018

Source: BP Statistical Review of World Energy 2018

Share
Million tonnes oil equivalent 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2007-17 2018

US 535.9 471.4 498.8 470.6 416.0 431.8 430.9 372.2 340.6 331.3 317.0 -4.3% -4.9% 8.4%
Total North America 575.5 505.2 536.3 507.5 449.9 465.4 463.2 404.8 371.7 365.1 343.3 -6.0% -4.6% 9.1%

Total S. & Cent. America 27.7 23.3 28.3 30.2 31.7 34.6 36.4 35.8 35.5 34.8 36.0 3.7% 2.9% 1.0%

Germany 80.1 71.7 77.1 78.3 80.5 82.8 79.6 78.7 76.5 71.5 66.4 -7.2% -1.9% 1.8%
Poland 55.2 51.8 55.1 55.0 51.2 53.4 49.4 48.7 49.5 49.8 50.5 1.5% -1.2% 1.3%
Turkey 29.6 30.9 31.4 33.9 36.5 31.6 36.1 34.7 38.5 39.5 42.3 7.2% 3.0% 1.1%
Total Europe 391.2 350.4 366.3 381.8 390.2 377.6 354.5 339.2 326.8 315.5 307.1 -2.7% -2.6% 8.1%

Kazakhstan 33.8 30.9 33.4 36.3 37.9 37.5 37.0 34.2 33.9 36.4 40.8 12.2% 1.6% 1.1%
Russian Federation 100.7 92.2 90.5 94.0 98.4 90.5 87.6 92.1 89.3 83.9 88.0 4.9% -1.1% 2.3%
Total CIS 137.2 125.6 126.4 133.2 139.6 131.4 128.3 130.0 128.3 126.4 134.9 6.7% -0.1% 3.6%

Total Middle East 9.7 9.6 10.1 10.3 11.9 11.2 11.2 10.5 9.7 8.2 7.9 -2.7% -1.9% 0.2%

South Africa 93.3 93.8 92.8 90.5 88.3 88.4 89.5 85.2 86.9 84.3 86.0 2.0% 0.1% 2.3%
Total Africa 101.4 101.0 100.1 98.4 96.0 97.2 101.9 97.7 99.1 97.6 101.4 3.9% 0.6% 2.7%

Australia 58.2 56.3 52.2 50.9 47.8 45.4 45.0 46.5 46.5 45.1 44.3 -1.8% -2.1% 1.2%
China 1609.3 1685.8 1748.9 1903.9 1927.8 1969.1 1954.5 1914.0 1889.1 1890.4 1906.7 0.9% 1.8% 50.5%
India 259.3 280.8 290.4 304.6 330.0 352.8 387.5 395.3 400.4 415.9 452.2 8.7% 5.7% 12.0%
Indonesia 31.5 33.2 39.5 46.9 53.0 57.0 45.1 51.2 53.4 57.2 61.6 7.7% 4.7% 1.6%
Japan 120.3 101.6 115.7 109.6 115.8 121.2 119.1 119.3 118.8 119.9 117.5 -2.1% 0.2% 3.1%
South Korea 66.1 68.6 77.1 83.7 80.6 81.5 84.4 85.4 81.5 86.2 88.2 2.4% 3.7% 2.3%
Taiw an 37.0 35.2 37.6 38.9 38.0 38.6 39.0 37.8 38.6 39.4 39.3 -0.3% 0.2% 1.0%
Total Asia Pacific 2260.8 2335.5 2442.6 2621.1 2677.8 2749.7 2768.6 2751.0 2738.9 2770.8 2841.3 2.5% 2.3% 75.3%

Total World 3503.4 3450.6 3610.1 3782.5 3797.2 3867.0 3864.2 3769.0 3710.0 3718.4 3772.1 1.4% 0.7% 100.0%

Grow th rate per annum
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The Big Picture: World Industrial Power Prices

Only Norway has a lower Industrial 
Electricity price (without taxes) 

than the U.S.
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McKinsey – Five Key LNG Themes Uncovered
• Global LNG-price indicators have partially converged with the differentials 

among Asia, Europe, and the United States, falling to the smallest they have 
been in longer than a decade.

• Asia is leading a third wave of market liberalization after those in the United 
States and Europe, likely bringing fundamental changes to Asian markets.

• Long-term contract-pricing mechanisms are evolving in indexation and slope as 
gas and oil markets diverge, placing pressure on buyers to reshape their contract 
portfolios, with up to $15 billion per year at stake.

• Substantial new investment is necessary to deliver the infrastructure required to 
meet demand growth.

• Traditional, bilateral business models for LNG are being challenged today, and 
new business models with an increased focus on commercial and trading 
capabilities are emerging.
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