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> Energy weight within total GHG emissions 

> CO2-energy emissions in 2003

> What status vs. Kyoto commitments? 

> Implications for the industry sector
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CO2 represents more than 80% of all GHG emissions CO2 represents more than 80% of all GHG emissions 
and it is increasing since 1990and it is increasing since 1990
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GHG Emission breakdown by Sector
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GHG emission breakdown by Sector
- 2002 -

Energy accounts for 85% of all GHG emissions Energy accounts for 85% of all GHG emissions 

Source : Inventory UNFCCC, Annex B countries
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> Russian emissions have collapsed, from 22% to 13% of total emissions from Annex 
B countries between 1990 and 2002. 

> The share of the United States has increased by 6 points since 1990, the EU-15’s 
by one point

The United States account for almost 50% of all GHG The United States account for almost 50% of all GHG 
emissions from the countries of the Annex B emissions from the countries of the Annex B 
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Breakdown by World Zone
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Breakdown by World Zone

- 2002 -

Source : Inventory UNFCCC, Annex B countries
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Germany, United Kingdom, France, Italy and Spain cover 75% Germany, United Kingdom, France, Italy and Spain cover 75% 
of total GHG emissions from the EUof total GHG emissions from the EU--15 (2002) 15 (2002) 
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�� GDP : +38 % GDP : +38 % 

�� Population : +19%Population : +19%

�� CO2CO2--energy : +21%energy : +21%

�� CO2/CO2/inhabitantinhabitant : +1,7%: +1,7%

�� CO2/GDP : CO2/GDP : --12%12%

19901990--2003 2003 worldwideworldwide: Key data: Key data
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CO2CO2--energy emissions in the world : 26,3 GtCO2 in 2003energy emissions in the world : 26,3 GtCO2 in 2003

> Annex B’s countries  account for around 60% of the world emissions
> Annex B’s countries which have ratified the Kyoto Protocol represent around 

one third of all emissions

> China accounts for 16% of total emissions

Annex B, 
ratified = 35%

Annex B, non 
ratified = 24%
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> Chinese emissions have risen by from 12% between 2002 and 2003

� They account for one third of the world emissions increase
� Chinese emissions have increased as much as all Annex B ‘s countries

> 25% of the world emissions increase come from the Annex B’s countries which 
have ratified the Kyoto Protocol

China, CEI, USA and the EUChina, CEI, USA and the EU--25 drive world emissions in 200325 drive world emissions in 2003
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CO2CO2--energy Emissions from the annex Benergy Emissions from the annex B’’s countries have s countries have 
been steady between 1990 and 2003been steady between 1990 and 2003

> The annex B’s countries which 
have ratified Kyoto have decreased 
by 10% in 2003 compared to 1990

> US emissions increased sharply 
when those of the EU-25 
decreased: +20% versus -5%

> The “hot air” of the CIS still 
represents 28% of 1990 CIS 
emissions

> Meanwhile, the weight of China 
and India has dramatically 
increased: +73% and 82%-28
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Annexe B ratified
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Japan
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World
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India

Evolution of the CO2-Energy Emissions 
Energy – from 1990 to 2003

(1990 = Index 100)
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World CO2World CO2--energy emissions by energy source in 2003 energy emissions by energy source in 2003 

Coal
40%

Oil
39%

Gas
21%

> Coal is the principal emission source in the world in 2003
> Since 1990, the emissions increase is principally due to coal

� coal: 39% 
� gas: 32%

� oil: 29%

1990 Pétrole Charbon Gaz 2003

Evolution des Emissions de CO2-énergie par 
source (1990-2003; MtCO2)

26 2811 444

1 333

21 742

1 762

Répartition des Emissions de CO2-énergie 
par Source (2003, en %)
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1990 Energy Industry Residential &
Services

Transport 2003

World CO2World CO2--energy emissions by sector in 2003energy emissions by sector in 2003

Transport
20%

Industry
17%

Agriculture
1%

Energy
52%

Residentia
l

7%

tertiaire 
2%

> The energy sector (power generation essentially) accounts for more than half of 
total CO2-energy emissions; the transport sector is the second largest emitter 
(20%)

> ¾ of the CO2-energy emissions increase is due to the energy sector, ¼ due to the 
transport sector

> The industrial sector and the other sectors do not emit more in 2003 than in 1990

CO2-energy Emissions Evolution by Source 
(1990-2003, MtCO2)

1 164

-69

3 452

21 742

-8

26 281

CO2-energy Emissions Breakdown by Sector 
(2003, %)
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Countries commitments within the Kyoto protocol Countries commitments within the Kyoto protocol 

> Kyoto Protocol implementation: February 16th, 2005

> 122 countries have ratified the protocol

> Missing countries:
� Australia
� USA 

� Indonesia 
� Croatia, Égypt, Kazakhstan, Liechtenstein, 

Monaco, Niger, St Vincent & Grenadines, and 
Zambia

Objectives

2008-

2012/1990

(%)

Germany -21

Austria -13

Belgium -7,5

Denmark -21

Spain 15

Finland 0

France 0

Greece 25

Ireland 13

Italy -6,5

Luxembourg -28

Netherlands -6

Portugal 27

United 

Kingdom -12,5

Sweden 4

EU-15 -8
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What is the status as regards Kyoto commitments? What is the status as regards Kyoto commitments? 
a) Large countries / Annex B zonea) Large countries / Annex B zone

2003 CO2-energy Emissions vs. GHG Commitments  for 
2008-2012 (MtCO2)

1990 = Index 100
> All large countries & zones 

of the Annex B, except the 
CIS and Eastern Europe 
countries, resolutely 
deviate from the Kyoto 
objectives; relatively, the 
UE-15 performs better than 
the other zones 

> Despite the Russian hot air, 
global emissions from the 
Annex B countries are 1,5 
GtCO2 higher than the 
Kyoto objectives for 2003

1 400 MtCO2

200 MtCO2

400 MtCO2
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What is the status as regards Kyoto commitments? What is the status as regards Kyoto commitments? 
b) the European bubbleb) the European bubble

2003 CO2-energy Emissions vs. GHG Commitments  for 2008-2012 
(MtCO2)
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> Only 5 countries are 
less than 12% from 
the objective in 2003: 
Germany, France, 
Greece, UK, Sweden

> 4 countries are more 
than 35% higher from 
the objective: Austria, 
Spain, Ireland, 
Luxembourg

80 MtCO2
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There are 3 principal drivers explaining emissions There are 3 principal drivers explaining emissions 
dynamicsdynamics

Economic & demographic growths generate higher 
emissionsEconomy & 

Demography
Economy & 

Demography

Fuel MixFuel Mix

SectorsSectors

Emissions / capita disparities are also linked to energy 
fuel mix, in particular for electricity generation: this fuel 
mix evolution partly explains the differences among 
countries performance vs. Kyoto 

The various sectors emitting CO2-energy weight 
unequally within total emissions: differences in dynamics 
by sector partly explain the evolutions observed
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The economy and the demography are driving emissions The economy and the demography are driving emissions 
upwardsupwards

8,0 8,1

1,7
3,7

9,2 8,3

2,5
3,8

20,0

13,3

20,7

13,3

USA Japan EU-15 Russia China World

1990

2003

0,76

0,38 0,43

1,11

0,640,63

0,37 0,36

0,58 0,53

1,72 1,70

USA Japan EU-15 Russia China World

> A ratio of 1 to 2,5 for emissions per capita and of 1 to 4,5 per GNP $ in 1990 
between countries of the Annex B: initial gaps do not reduce significantly

> Important gaps in GNP growth since 1990: 45% in the USA, 28% in the EU, 19% 
in Japan and  -21% in Russia

> Unequal Energy efficiency improvements: 18% in the USA, 10% in the EU, 3% in 
Japan, 53% in China and  14% in Russia

Evolution of Emissions per Capita
(2003 vs. 1990, tCO2/capita)

Emissions Evolution per $GDP 
(2003 vs. 1990, kCO2/$GDP)

Large Countries / Zones
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The economy and the demography are driving emissions The economy and the demography are driving emissions 
upwardsupwards
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8,1 8,1

6,3

9,8
9,0

7,6 7,7
8,3 8,2

FR DE UK IT SP EUR
15

EUR
25

1990 2003

Evolution of Emissions per Capita
(2003 vs. 1990, tCO2/capita)

0,30

0,56
0,51

0,43
0,47

0,32

0,40
0,350,33

0,39
0,360,37

0,41

0,26

FR DE UK IT SP EUR
15

EU 25

1990 2003

Emissions Evolution per $GDP 
(2003 vs. 1990, kCO2/$GDP)

> Initial gaps also appear within the European bubble: they partly explain the 
European « burden sharing »

> Countries with high economic growth are also those with highest increasing CO2 
emissions: Spain, Ireland, …

> Differences in energy efficiency improvements evolutions, reflecting more or less 
voluntarist national policies

The European Bubble
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> The coal decline in Europe partly explains the good “CO2 performances” 
relatively to 1990; The situation in Japan and in the USA is the opposite

> Except for the USA, the switching to gas is general and contributes to improving 
CO2 performances 

> The role of oil in CO2 performances is very weak, except in Japan

The natural gas penetration and relative coal receding The natural gas penetration and relative coal receding 
slow the emissions increaseslow the emissions increase

62%

24%
28%

17% 18%

59%

24%
18% 17% 17%

China USA EUR 25 Russia Other

1990 2003

1%

23%
17%

47%

17%

2%

22% 23%

53%

21%

China USA EUR 25 Russia Other

1990 2003

Evolution of the Coal Weight ( 2003 vs. 
1990, % of interior demand)

Evolution of the Gas Weight (2003 vs. 
1990, % of interior demand)

Large Countries / Zones



22

The natural gas penetration and relative coal receding is The natural gas penetration and relative coal receding is 
even more accentuated in Europeeven more accentuated in Europe

Evolution of the Coal Weight ( 2003 vs. 
1990, % of interior demand)

Evolution of the Gas Weight (2003 vs. 
1990, % of interior demand)

> The rapid switch from coal to gas, especially in the electricity generation, explains 
the relative good CO2 performances of Germany and the UK

> The important penetration of natural gas in all European countries has contributed 
to a limitation of the European emissions since 1990

37%

30%

21%

10% 9%

25%

17% 15%

8%
5%

DE RU ES IT FR

1990 2003

15%

23%

5%

26%

11%

23%

37%

16%

34%

14%

DE RU ES IT FR

1990 2003

The European Bubble
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13%

6%

29%

22%
25%

10%
8%

29%

24%

29%

CIS China USA Japan EU-15

1990
2003

The electric sector and transport, main drivers of world The electric sector and transport, main drivers of world 
emissions increaseemissions increase

41%

33%

56% 54%
50%

35%
38%

46%

31%
34%

CIS China USA Japan EU-15

1990

2003

Evolution of Transport Weight 
(2003 vs. 1990, % of total emissions)

> The weight of electricity 
generation in CO2 emissions 
has largely increased since 
1990, except when gas 
substitutes for coal (EU-15, 
Japan)

> The weight of transport in total 
emissions has also increased 
in every country / zone (except 
for CIS)

> The weight of the industry 
sector is receding everywhere 
as regards CO2 emissions

Large Countries / Zones
Evolution of the Electric Sector Weight (2003 

vs. 1990, % of total emissions)
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38%
41%

32%
36%

11%

33%

42%
37% 35% 34%

13%

34%

DE UK IT SP FR Other
EU-15

1990
2003

Situations and evolutions are more contrasted in Europe Situations and evolutions are more contrasted in Europe 
for the energy sectorfor the energy sector

Evolution of the Electric Sector Weight (2003 
vs. 1990, % of total emissions)

Evolution of Transport Weight 
(2003 vs. 1990, % of total emissions)

> The weight of the energy sector 
in Europe accounts for more 
than 1/3 of total CO2 
emissions, except for France 
(nuclear); it accounts for 42% 
in Germany in 2003

> The weight of transport in total 
emissions increases in almost 
every country; (from 3 to 5 
points depending on countries)

> The relative high weight of 
transport in France is explained 
by the small emissions of the 
energy sector

18%

25% 27%

34%
37%

25%
21%

28%
31%

34%

41%

30%

DE UK IT SP FR Other EU-
151990 2003

The European Bubble
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> Implications for the industry sector
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Process
Gas
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> Strong discrepancies between sectors explain these differences in industry emissions levels 
> The weight of steel industry in Japan and of chemical industry in the USA explain the high 

levels of these countries vs. Europe 
> The switch coal � gas explains the reduction of industrial emissions in Europe and in the 

USA; the opposite for Japan

Contrasted positions in the industry sector vs. CO2 Contrasted positions in the industry sector vs. CO2 
emissions (including process) within the Annex B countriesemissions (including process) within the Annex B countries

0,97
0,31 0,3

0,7

0,46 0,61

0,26

0,66 0,23

1

1,12

0,78

Japan USA EUR15

Metallic Mineral Chemical Other

Industry Emissions Breakdown by Sector 
(2003*, tCO2 / capita)

Evolution of Industrial Emissions Breakdown 
by Energy (2002 vs. 1990, MtCO2) 

UE-15 USA Japon

764

641

753
659

331 355

1,91

2,93
2,55

*Note : process emissions of 2002
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> Spain emissions are driven by the very important weight of non metallic 
activities; Germany by its steel industry

> The dramatic coal � gas switch everywhere in Europe contributes to the 
reduction in industry emissions

A similar contrast is observed in the EUA similar contrast is observed in the EU

Evolution of Industrial Emissions Breakdown 
by Energy (2002 vs. 1990, MtCO2)

Germany France UK Italy Spain

243

153

107
82

97 88
107

92
56

79

2,38
1,98

1,571,62 1,53

Industry Emissions Breakdown by Sector 
(2003*, tCO2 / capita)

*Note : process emissions of 2002
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> Around 7€/t CO2 at the end of 
2004 (Point Carbon), carbon 
term price reaches 9 to 10 
€/tCO2 by the end of 2005

> The EU hypothesis on prices 
evolution for 2010-2020 give a 
maximum price of 20€/t by 
2020

> POLES simulations with 
respect of Kyoto 
commitments, and according 
to CDM & JI contribution : 5 –
26 €/tCO2 in 2010

> Large uncertainties remain, 
due to the Russian « hot air »

Economic impact of carbon quotas : what carbon price, Economic impact of carbon quotas : what carbon price, 
today and tomorrow? today and tomorrow? 

0
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2000 2005 2010 2015 2020 2025

Min
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UE

26

5
10 12 11

ETS EU-25 JI+CDM, no
competition
outside EU

JI+CDM, with
competition
outside EU

JI+CDM, max
6% initial ETS

JI+CDM, max
3% initial ETS

POLES Simulations for Carbon 
Price in 2010 (€2000 / tCO2)

€ 2000 / tCO2
Principal Carbon Prices Hypothesis

Source : LEPII- EPE (POLES Model)
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P O L E S  -  AS P E N -sd  : P ro nk ' s  P a c kag e

  INP U T S  :   O U T P U T S  :
  C D M  Acc e ssib il i ty Facto r 10%  o f  No n  Ann e x  B  re du c ti ons C O 2  R e duc tions o f  wh ich : M is sin g

with     20%  T r ansac ti on  Cos t H o t Air IE T CD M D ome s t Missing -  H AE
798  M tC 324  68 46 36 0 0 0  

  Con cr e te C e il ing  /  Im po rt s  100%  ( Re f- Assi gne d  Am o un t) *x % 2 926    M tC O 2 1 186  2 50 170 1  32 0 0 0  
 /  E xpo r ts 100%  ( Assi gne d  Amo unt) *x %

 P erm i t p ri ce  Fun d  fr om S P P e rmits  fr om S P
  Al low a b le  S inks 3%   o f  19 9 0 Ba s e  E mi ssi ons 36.3 $ 90/ tC 1 0 29 M $90 o f  w h i ch

41.4 E 99/ tC 9 95 f rom IE T 0 M tC
  H o t Air E x clus ion  ( HAE ) 0  M tC 11.3 E99 /tC O2 34 f rom CD M

$90 /tC or   % of  s a le s or % of  p er mit s

Sh are  o f Pr oce ed s (SP )  o n IET 0 7 .0% R e v e rs e Au ction  Fun d  fr om VC P
 o n CDM 0 2 .0% 0 $ 90/ tC 0 M $90 o f  w h i ch

 $90 /tC  E99 /tC  E99 /tC O2 0 E 99/ tC 0 t o IE T
Vo lu nt ar y  C om p lian ce  P aym en t 2 00 2 28 62 (>2 0 0 $9 0  fo r no VC P) 0 E99 /tC O2 0 to  CD M

0 4 38 0 438  
36 .3 3 6 .3 -10 -1 0

438  4 38  438  438  
0% 3 6 .3 0 0

An n ex  B  D em an d
(n o c e ilin g s )
An n ex  B  S u p p ly
(n o c e ilin g s )
An n ex  B  + N o n A n n ex  B  S u p p ly
(n o c e ilin g s )

An n ex  B  D em an d
(w ith  ce ilin g s  + ... )
An n ex  B  S u p p ly
(w ith  ce ilin g s  + ... )
An n ex  B S u p p ly  + C DM
(w ith  ce ilin g s  + ... )

          1 $90  = 1 .14 2 $95  =  1 . 142  E9 9

K yo to  T ar ge t

0%

W o r ld  E m is s ion  P e r m it  S u pp ly  a n d  D e m a n d  - 2 01 0  K P

0

5 0

1 0 0

1 5 0

2 0 0

0 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0

M tC

$
9

0
/t

C

Anticipation of carbon prices: a market simulated by the Anticipation of carbon prices: a market simulated by the 
POLES model, based on carbon supply and offerPOLES model, based on carbon supply and offer

Source : LEPII-EPE (POLES-ASPEN Model)
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P O L E S  - AS P E N-s d  : P r o n k 's  P a c k a g e

  IN P U T S  :   O U T P U T S  :
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In particular, the POLES model assesses the effect of the In particular, the POLES model assesses the effect of the 
USA withdrawal and Russian USA withdrawal and Russian «« hot air hot air »» on the carbon on the carbon 
marketmarket

Source : LEPII-EPE (POLES-ASPEN Model)
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> The EU ETS will lead to a switch coal � gas, 
particularly in the electric sector 

> The resulting higher increase in gas demand will 
create a tension on the gas market; the impact on 
prices will be a Russian affair in the first place 

> The coal demand will lower, and competition between 
producers will increase : until where? 

The implementation of the EU ETS will lead to an increase The implementation of the EU ETS will lead to an increase 
in gas pricesin gas prices
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> Large incidence on the 
industry and electric sectors, 
especially for coal 

> Small incidence on road 
transports (<4%)

> Relatively small influence on 
the residential sector (<8%)

> In theory, few directs impacts 
on electricity prices in France 
(nuclear)

Energy prices will be more affected by carbon price in the Energy prices will be more affected by carbon price in the 
industry sector than in other sectorsindustry sector than in other sectors

Impact of Carbon Price on Final Energy Prices 
(simulated by POLES) 

(12€/tCO2 in 2010, 20€/tCO2 in 2020)
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> Flexibility mechanisms for the 
industry: tradable permits, CDM, 
JI

> White certificates for households 
and small consumers 

> « Policies & measures »: thermal 
regulation in construction, 
voluntary agreements for car 
producers, labels, etc. 

Which mechanisms for equal efforts between sectors? Which mechanisms for equal efforts between sectors? 

France - 2010 - Réductions / 2001 

0

20

40

60

80

100

120

-10 -5 0 5 10 15
MtCO2

€/
tC

O
2

Total
Industrie
Res - Ser - Agr
Transport
Transformation

Carbon Marginal Abatement Cost Curves

Source : Enerdata (POLES Model)



34

For further information… www.enerdata.fr

> Contact us
Sylvain Château
Project Manager
Tel : +33 (0)1 49 26 09 43
schateau@enerdata-services.com

EmissionStatTM POLES Model

> Model used for EU energy 
demand projections references 
(WETO 2030)

> Projections to 2015, 2020, 2030
> Based on supply / demand 

equilibrium by world region

> Energy demand forecasts
> GHG Emissions forecasts

> Carbon prices valuation 
> Carbon prices forecasts

> International Database on CD-
Rom (English & French)

> GHG emissions data

> 185 countries
> 2003 emissions Data and 

annual data since 1990
> CO2, CH4 & N20 covered

> Emissions detailed by sector


