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Sources of Global CO, Emissions (1970-2004, Direct Emissions by Sector Only)

Gt CO, yr Electricity plants

Industry (excl. cement)
Road transport

_Residential and service sectors

Deforestation 1)
Other 2

= Refineries etc.

{ = International transport 3)
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Intergovernmental Panel on Climate Change (IPCC)



2012 World electricity generation by
fuels (IEA, 2014)2)-24

- Coal/Peat (40.4%)
- Natural Gas (22.5%)

. Hydro (16.2%)
- Nuclear (10.9%)

- Oil (5.0%)

- Others (Renew.) (5.0%)

2014 Key World Energy Statistics, IEA



World Population: 1950-2050
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An atlas of pollution: the world in carbon dioxide emissions

Latest data published by the US Energy Information Administration
provides a unique picture of economic growth - and decline.

China has sped ahead of the US, as shown by this map, which resizes
each country according to CO2 emissions. And, for the first time,
world emissions have gone down
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US emissions are down for the second year in
succession - after almost uninterrupted year
on year increases since these records began in
1980. The decline has matched the country’s
economic woes which have seen it only just
emerge from recession.

Since 2000 the country’s CO2 emissions have
fallen by 7.5%

North
America

6,411m s
Down 6.9%:.

13 Mexico

Central &

South America
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Detailed data
Full list of each country’s CO2 emissions and
movement in the world emissions league table
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Regional emissions n 2009

Africa
1,122m s
Down 3.1%:.
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Only three years earlier, in 2006, China was in
second place, and until recently had been very
close to US emissions. But from 2008 to 2009,
rapid growth has matched the country’s 9-10%
growth in GDP.
Since 2000 the country’s CO2 emissions have
risen by 170.6%

33 Pakistan
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3India

India overtook Russia in 2009

© Asia & Oceania
13,264m e
Up 7.5%:.

Graphic by The Guardian, Data from EIA, looking at 2009 vs 2008 emissions
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World energy consumption per capita 2010

Energy Consumption Per Person, by count

Agency, CIA World Factbook, U.N. Dep't of Economi
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GDP per capita 2010, IMF

GDP (PPP) per capita in USD's 2015
Source: IMF
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GDP per unit of energy use
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Historical stagnation in energy consumption

Energy consumption growth in G20
(%/year)

8%
m 201213
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w/o
china Sourca: Enerdata

No increase in energy
consumption despite
economic growth

China (30% of G20) :
stabilisation for the 1st
time in 17 years

Europe: largest fall ever
(except during the
economic crisis)

USA: moderate growth
India: very strong growth
High impact of climate in

Europe and in some Asian
countries

@data 2014 Global Energy Trends - Enerdata - 6



US Net Electricity Generation by Source (1949-2013)
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US Electricity-related Greenhouse Gas Emissions
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The Energy “Haves” and “Have Nots”

Production and Consumption by Region, 2000
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Figure 1.9. Total energy production and consumption in 2000 by region. Source: BP
(2001).



Major oil trade movements

Trade fows worldwide (millan lonnes)
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Figure 1.3 Major global trade movements of crude o1l i 2002, Source: British
Petrolenm, (2003): www bp.com. Eepnnted with permussion of Bnitish Petrolenm.




FIGURE 1
U.S. petroleum and other liquid fuels supply, consumption, and net imports

In millions of barrels per day
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Source: Energy Information Administration, AEO2014 Early Release Overview (U.S. Department of Energy, 2014), avallable at
hetpo/fiwww.ela.gov/forecasts/aeo/er/early_production.cfm?src=Petroleum-b2.
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Peak Oil: not “if”, but “when”
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Oil used since 1950 (R=7) el
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Tar sands
27ZJ Global oil consumption= 0.18 ZJ/yr;
Heavy oil (3.51%) so ~80 yrs supply of reserves

Frovenreserves
8 Z2J
(14.04%)

Qil shales Future additions
11 2J) RA
(19.30%) (19.30%)

Unrecoverable oil
22 ZJ
(38.6%)

1Z2J = 1020 J



Quantifying OPEC oil reserves is a shell game! Nobody knows....

Trends in Proved Petroleum Reserves, Top Five Countries, 1980-2013
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U.S. Primary Energy Imports and
Exports
Quadrillion Btu
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Source: U.S. Energy Information Administration,
Annual Energy Review, Table 1.4 (August 2010), and
Monthly Energy Review July 2011, Tables 1.4.A and 1.4.B.



Primary Energy Consumption by Source and Sector, 2014
(Quadrillion Btu)

Percent of Sources Percent of Sectors

Total = 98.3 Transportation

Petroleum’ 27.0

34.8
(35%) ) (27%)

Natural Gas?

27.5 : : '
Residential &
(28%) Commercial®
11.3 (12%)

Coal®

1769 Electric Power’
(18%) 4 38.5

(39%)

Renewable Energy*
9.6 (10%)

Nuclear Electric Power
8.3 (8%)

Source Sector

http://www.eia.gov/totalenergy/data/monthly/pdf/flow/css_2014 energy.pdf



SHORT-TERM ENERGY OUTLOOK
Release Date: January 12, 2016

West Texas Intermediate crude oil price and Nymex confidence intervals (2012-17)
dollars per barrel
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