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lI. Energy and GHG Facts i 1. Greenhouse gas emissions and global population growth i p.10

Total CO, emissions
from fossil-fuéd burning, cement production and gas flanng

The Ursted Nations Framework Convention on Cimate
Change (UNFCOC), adopled in 1992, dvides countries

into Annex | (Industriakzed countries and countries with
economies in transition) and Non-Annex | partes (mosty
developing countries)

Some of them commitied % reduce their greenhouse gas
emissons by adoping he Kyoto Protocol (1997) South
Alrica

BB Arnex!countres
I I Non-Arrex | courtnies

Canography: SASI Grogp, Universty of Sheffeid. Mark Newman, Univeessy of Mictegan, 2006 {updated in 2008), wesmworkSmgoen g,
B Non-parties %o the UNFOCC Data source: Gregg Martand, Tom Boden, Bob Andres, Ouk Ridge Natonal Laboratory. Please noto that data for Norway Is inacourate.
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ll. Energy and GHG Facts i 1. Greenhouse gas emissions and global population growth T p.11

Table 1, share of cumulative CO2 emissions 1900-2004 emitted by countries/regions (WRI)
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Cumulative emissions (average for 1880-2004) — CO; only
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ll. Energy and GHG Facts i 1. Greenhouse gas emissions and global population growth T p.13
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ll. Energy and GHG Facts i 1. Greenhouse gas emissions and global population growth T p.14

World population (UN)
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ll. Energy and GHG Facts i 1. Greenhouse gas emissions and global population growth T p.15

Thousand milion person km EU-12 (cars)
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ll. Energy and GHG Facts i 1. Greenhouse gas emissions and global population growth T p.19
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ll. Energy and GHG Facts i 1. Greenhouse gas emissions and global population growth T p.20

90000

80000

70000

60000 O Rest of the world
B India

50000

. O China
40000

O OECD other

30000 mUS

20000

OEU

I
10000 H H mm B
T T T — T
\,\G (€]

34 European Renewable Energy Policy Conference




A
4

ll. Energy and GHG Facts i 2. Energy Production and consumption and energy security i p.22

Qil: 42 years of proven reserves!t, of which 60% is situated in the Middle East
(21% Saudi Arabia, 10% Iran, 9% Iraq), 6 % in Russia, 10% in Africa and 10% in
South America (7.9% in Venezuela). On top of this one should also consider that
(i) Canada has oil sands which amount to a little more than 10% of global oil
reserves and (i) non-proven reserves surely exist, which in the IEA estimates to
be as much as an additional 50% of the BP figure for proven reserves!2,

Coal: 122 years, of which 29% situated in the US, 19% in Russia, 14% in China,
9% in Australia, 7% in India, 4% in thee Ukraine, 3.7% in South Africa and 3.5% in
the EU

Gas: 60 years, of which 23% situated in Russia, 16% in Iran, 14% in Qatar, 4% in
Turkmenistan, and only 1.6% in Norway% and 1.7% in other EU countries. The
same comment regarding undiscovered reserves can be made as regards gas as
for oil, above.

M The figures in this section on reserves come from the BP Statistical Review of World Energy, June 2009 IEA, World Energy Outlook, 2008 has figures that
are not materially different for the issue being considered in this article. The BP Review is available on
http://lwww.bp.com/productlanding.do?categoryld=6929&contentld=7044622

2 "Undiscovered reserves, Table 9.1, 2008 World Energy Outlook.
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ILSome consequences for TpRA7e EUOGS energy

1500

B Transport

1000 A O Services,
agriculture and
other

B Households

500 A
O Industry

O Non-Energy
0 uses

1990 2007 2020 BAU 2030 BAU 2050 BAU* 2050 high
EE**

Final energy consumption for EU-27 (including energy resources consumption for energy and non-energy use)
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ILSome consequences for TpB3 EUOGOS energy

Mt CO,eq
6000 .
Projections by 2030, using Projections by 2050, O Power generation/
modelling tool using extrapolation of District heating
'20-'30 decrease
5000 - O Transport
M Services, agriculture
4000 - and other
\’—\’\ \ B Residential
3000 \ O Industry
B Energy Branch
2000 -
80% G @ CO2 Emissions (non
I-\ energy related)
1000 0 Non-CO2 GHGs
Emissions
0 T T T f T !
1990 2000 2010 2020 2030 2030 2040 2050

Figure X. Development of EU-27 total greenhouse gas emissions per sector under the Business-as-usual scenario
Assumptions:
Data from 2030 until 2050 are based on extrapolations of the annual growth of the period '20-'30

VT T
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ILSome consequences for TipBe EUOGS
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Figure X. Required development of EU-27 total greenhouse gas emissions per sector if the '80%' reduction

target (compared to 1990) is to be reached
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IV. The options available i p.40

Global GHG abatement cost curve beyond business-as-usual — 2030

Abatement cost
€ pertCo.e

Gas plant CCS refrofit 4
Caoal CCSE retrofit
Iron and steel CC5 new build 5

Low penetration wind Coal CC5 new buikd

Cars plug-in hiybrid
Diegraded forest reforestation
Muclaar
Pastureland afforestation
Degraded land restoration

2™ generation biofuels

Building efficizncy
new build

Fower plant bicmass
co-firing

Reduced intensive
agriculture conversion

High pensatraticn wind
Solar PV
Saolar CEP -|

T 1
10 15 [ 20 25
Organic soil restoration

Geothermal
Grassland management

Reduced pastureland conversion
Reduced slash and burn agriculture conversion

Small hydro

L 1% generaticn biofusls

— Rice managemesnt

— Efficiency improvements other industry

80
50 H— Residential elecironics
ar H — Residential appliances
Retrofit residential HVAC
a0 H
Tillage and residue mgmt
20 H Insulation retrofit (residential)
o U - Cars full hybrid
Waste recycling
|: —
-10
20
-30
-40
-60
-60
H — Elecinicity from landfill gas
70 = Clinker substitution by fiy ash
80 Cropland nutrient management
| - Motor systems efficiency
-80 L Insulation retrofit (commerzial)
100 - Lighting — switch incandescent to LED (residential)

30

35 38

Abatement potential

Wote: The curve presents an estimate of the maximum potential of all technical GHG abaternent measures below €60 per tC04e if 2ach

GtCO.2 per year

It is not a forecast of what role differsnt abatement measures and technologies wil play.

wer was pursued aggressivel
urve w20

e
Source: Global GHG Abatement Cost
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IV. The options available i 2. Renewable Energy 1
2.2. Photovoltaic energy (PV) and Concentrated Solar Power (CSP) - p.46

Total Energy sources: solar energy is plentiful

Annual ﬂnl:ﬂl energy consumption by humans

Qil

Gas

Coal

Souvrce: National Pefroleumn Council, 2007 after Craig, Cunningham and Saigo.
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V. Some conclusions on the low-carbon energy sources - p.56
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BAU zero carbon
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B wave & tidal electricity
B hydro electricity
Owind electricity
O solar

B biomass

B geothermal

@ nuclear electricity
O fossil electricity
B Gas

ooil

B Solids (i.e. coal)

O Fossil Heat (from CHP and DH)

* see note on economic potential
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V. Some conclusions on the low-carbon energy sources - p.56

Estimates of power generation costs by technology type: current and future

Current Future

n/a premium of 1.4 2.8

Concentrated Solar Power 8.8¢ 15.9 25¢4.2
Biomass 4.2¢c12.7 3.5¢8.5

Source: IEA (2008), Energy Technology Perspectives

Own table, sources for establishing economic potential has been derived from multiple sources:

Wind: IEA BLUE map of economic potential, with OECD Europe being 23% of global total.

Geothermal(including electricity and also domestic use of heat pumps): economic potential taken as 10% of resource potential forBumesper (only) from World Energy Assessment, UNDP.
Wave and tide as per text; cec source footnote 124

Biomass based on Green X modelled ec. potential of 260000 plus yield and management improvements.

Solar PVIndustry association (EPIA) assessment that PV can provide 12% of the EU's 20% goal (of 2020) and that 76% of tHi27Gieroe)2will be market competitive (n.b. by 2020)

Solar thermal

Hydro:

Figures i cent/Kwh, converted from US $ figures on 10/08/2009
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