Technical Report - 2009 - 038

\

[ e 3 '
|} E d
’ "1". e |

FIFTH NATIONAL COMMUNICATION FROM
THE EUROPEAN COMMUNITY UNDER THE
UN FRAMEWORK CONVENTION ON
CLIMATE CHANGE (UNFCCC)

— 1\

CoMmIaSIoN environment




FIFTH NATIONAL COMMUNICATION FROM THE
EUROPEAN COMMUNITY UNDER THE UN
FRAMEWORK CONVENTION ON CLIMATE

CHANGE

(required under Article 12 of the United Nations Framework Convention on Climate
Change)



This document is a synthesis of the following European Commission documents:

COM (2009)667 - Communication from the Commission: Fifth National Communication
from the European Community under the UN Framework Convention on Climate
Change (UNFCCC) (required under Article 12 of the United Nations Framework
Convention on Climate Change)

Staff Working Document:

SEC (2009)1652 Part 1, 2a, 2b, 3 - Commission Staff Working Document
accompanying the Communication from the Commission: Fifth National
Communication from the European Community under the UN Framework Convention
on Climate Change (UNFCCC) (required under Article 12 of the United Nations
Framework Convention on Climate Change)



3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

3.6.1.
3.6.2.
3.6.3.

3.7.

3.7.1.
3.7.2.
3.7.3.

3.7.4.

3.8.

3.8.1.
3.8.2.
3.8.3.

3.9.

3.10.
3.11.
3.12.
3.13.
3.14.

TABLE OF CONTENTS

EXECULIVE SUNMIIMNIAIY ...ttt ettt ettt e e et e e et e e e e e e eeaann e e e eaaneeeeeaaannees i
1] o oo 1§ o i [0 IS PP 1
National Circumstances Relevant To Greenhouse GasesS.........covvviiiiiiininiiieennnes 3
o] o oo 16 o [0 IS 4
GOVEINMENT STIUCTUNE ...ttt et e e ettt e et e e e e eans 5
POPUIAtION Profile ... e 5
GEeOgraphiC Profile. ... e 6
Climate Profile ... ..o e 7
ECONOMIC Profile ... e e 9
Changes in Overall Gross Domestic Product (GDP)......ccuiiiiiiiiiiiiii i iiiiaaenes 9
Development of ECONOMIC SECTOIS. ...t e aeea 11
LI = T L= = 1 = P 13
ENErgy Profile. ... e 14
=T o YT 0] 0. 2 18
Energy Consumption in Different SeCtors........cooviiiiiiiiiii i i 22
Liberalisation and Privatisation of Energy Markets....... ..o, 23
BN I Y PriCeS e s 23
TraNSPOrt Profile ... 24
Freight TranS DO T . ... et e 25
e TSY T T =T I =Y 7 o 101 26
Taxes on and Prices of Transport FUEIS .......ccoiiiiiiiii e 30
T 1] o /2 31
LA 2 L1 31
Building Stock and Urban StrucCture ... eeaas 32
o T U ] | (1 = PP 35
L0 S 37
Other CIrCUMSTANCES ... .e et e ettt et et e et et e e e e e e e e rneenees 38

Greenhouse Gas Inventory Information..........coooiiiiiiiiiiiii i e, 40



4.1.
4.2.
4.2.1.
4.2.2.
4.2.3.
4.2.4.
4.2.5.
4.2.6.
4.2.7.
4.2.8.
4.2.9.
4.2.10.
4.3.
4.3.1.
4.3.2.
4.3.3.
4.3.4.
4.3.5.
4.3.6.
4.4,

5.1.

5.1.1.
5.1.2.
5.2.

5.2.1.
5.2.2.
5.2.3.
5.2.4.

5.2.5.

Introduction and Summary Tables. ... 40

Descriptive Summary of EC GHG Emissions Trends........cccovviiiiiiiiiiiiininaan, 41
Overall Greenhouse Gas EMISSiONS TrendsS......c.oeeiiiviiiii i 41
EMISSioN Trends DY Gas .......eiiiiiiii ittt et aeeeeaaanns 43
Emission Trends by Main SOUICE ......cooiiiiiiiiii i et eee e e e eaaas 47
Change in Emissions from Key Source Categories for EU-15..............ccceee.ae.. 50
Change in Emissions from Key Source Categories for EU-27 ..........ccooiiiiiaan.. 54
Key Drivers Affecting EmISSION Trends .......oooiiii i 58
Information on Indirect Greenhouse Gas Emissions for EU-15 ....................... 66
Information on Indirect Greenhouse Gas Emissions for EU-27 ....................... 67
Accuracy/Uncertainty of the Data.......cccooiiiiiiii i 68
Changes from the 4™ National CommMUNICAtION ........c.vueeeneeeeeeeaeeeeeeeeeeeaenns 68
[N E= X T o F= 1S3 Y25 (= 0 01 69
The EC Monitoring Mechanism and National Inventory System ...................... 69
Quality Assurance/Quality Control (QA/QC) Procedures ........ccovviiiiiiiiiiiiiann... 71
Further Improvement of QA/QC ProCedUresS ........ueiiiiiiiii i 72
The EC Inventory Methodology and Data.........c.ooeiiiiiiiiiiii i 72
O8] 1= ] [ PP 73
Data Gap Filling ProCeaUIe .....coiie it ettt et e e e e e eeanas 74
[N E= X o o F= 1 I =0 11 o 2 75
POLICIES AN MEASUIES ...ttt ettt et ettt et e et e et et e e raneens 76
The Policy MaKing PrOoCESS ... i 76
Monitoring and Evaluation ..o 78
OVerall POIICY CONTEXT. ... .t eaes 79
Additional Information Required Under the Kyoto Protocol ..............ccooiinitt. 96
Member State Use of Kyoto MechaniSms ........oooiiiiiiiiiiii i e 96
Y8 o] o] [T ' =T a1 7= 1 1 1Y/ 101
Other Policies and Measures Promoting Sustainable Development................ 101
Policies and Measures Related to Bunker Fuels ...t 102

Minimisation of adverse IMPACES ... 102



5.2.6.

5.3.

5.3.1.
5.3.2.
5.3.3.
5.3.4.
5.4.

5.4.1.
5.4.2.
5.4.3.
5.4.4.
5.4.5.
5.4.6.
5.4.7.
5.4.8.
5.5.

5.5.1.
5.5.2.
5.5.3.
5.5.4.
5.5.5.
5.5.6.
5.5.7.
5.5.8.

5.5.9.

5.5.10.
5.5.11.
5.5.12.
5.5.13.

5.5.14.

Legislative Arrangements and Enforcement /Administrative Procedures

Relevant to Kyoto Protocol Implementation. .........c.ooiiiiiiiiiiiiiiiiiiiiieeeeans 105
Cross-sector Policies and MEASUIES. ...ttt et e eaaes 106
EU Emissions Trading SCheme ... 109
Taxation of Energy Products and EleCtriCity.......cccoviiiiiiiiiiiiiiiiiiiii et 109
Research and Innovation in Climate and Energy .......ccooooeviiiiiiiiiiiiiiennnn. 109
Structural and CohesSioN FUNGAS ... e eaes 109
1T 0 Y T o1 01 112
Developing the Internal Market.........ccooiiiiiiiiiiii i e aaaas 118
RENEWADIE ENEIQY ..uneiiiiiiiii ettt ettt e e e e e eeaeeeanas 119
EU Emissions Trading SCheme ...t 120
ENergy Demand. ... ..o e 120
TeChNOlOgY POLICY ... e e 126
Green PUblic ProCUremMENT ... .. oo e 127
Carbon Capture and StOFraAQge .....ceuii et et e e e e e e eeaaneeean 127
[N[oT g B o | £=T=T o] g o T8 ESY S €= TS 129
L= 1017 L0 g ST o4 o 130
Measures to Promote Renewable Energy in Transport...........coooeiiiiiiianiiian. 136
Taxation of Energy Products and EIeCtriCity........coouiiiiiiiiiiii it 137
Infrastructure Charging for Heavy Goods Vehicles (revised Eurovignette)...... 138
S 1 = 1= o Y2 0] T 138
EURO 5 and 6 StaNAardS........couiiieiii i et et et e e e e e eaeeeen 140
Emissions from Air Conditioning Systems in Motor Vehicles......................... 140
Tyre Labelling and Minimum Rolling Resistance ..........cccvviiiiiiiiiiiiiiiieneeans 140
Thematic Strategy on the Urban Environment ......... ..o 141
Taxation of Energy Products and EIeCtriCity........ccoouiiiiiiiiiiii it 142
Infrastructure charging for heavy goods vehicles (revised Eurovignette) ....... 142
Public Procurement of VEhICIes ..o 142
Freight Logistics ACtiON Plan ... e e e eaaas 143
Inclusion of Aviation in EU Emissions Trading Scheme...............cooooiiiin... 144

Steps to Implement Decisions of Relevant International Organisations ......... 144



5.6.
5.6.1.
5.6.2.
5.6.3.
5.6.4.
5.7.
5.7.1.
5.7.2.
5.7.3.
5.7.4.
5.8.
5.8.1.
5.8.2.
5.8.3.
5.9.
5.9.1.
5.9.2.
5.9.3.
5.9.4.
5.9.5.
5.9.6.
5.9.7.
5.9.8.
5.9.9.
5.10.
5.11.

5.12.

6.1.
6.1.1.
6.1.2.

INAUSTIY SECTOK ...ttt ettt et e aaeeans 146

EU Emissions Trading SCheme ... ... 148
FIUOKNALEA GASES ...neieee et ettt et ettt rn e eanens 148
Integrated Pollution Prevention and Control (IPPC) ......ccvviiiiiiiiiiiiii i, 148
Activity to Streamline Industrial Emissions Legislation.......................oo.l 149
e | (o181 A T =T Y=o o] 150
CAP Health CheCK ... .. e 152
Rural Development POIICY ..... .o e 153
Yo ] I B =T o1 § 1Y PP 153
NItrAtES DIFrECTIVE . ... et 154
0] 1= T] 1 Y205 T o 10 1 155
EC Forest ACtiON PIan ...ttt e ae e 156
Rural Development POIICY ......cooiiiii e et e e 156
Tropical Deforestation MEaSUIES. ..o eaaaes 157
R AT = TS €SI =T o1 0 158
Landfill DIrECTIVE .. ... e 161
Waste Framework DireCtiVE ... oo 161
Directive on Management of Waste from Extractive Industries..................... 162
Revised Directive on Packaging and Packaging Waste ..........ccccvvvviiiiieniinnn, 162
Directive on End-of-Life Vehicles ... 163
Directives on Waste Electrical and Electronic Equipment ..................ooceeaa... 163
Green Paper 0N BiOWASTE . ... ...t e 164
DireCtive 0N Batleries . ... e 164
Directive on Incineration of Waste ....... ..o 165
Effect of Policies and Measures on the Modification of Long-term Trends....... 165
Results from the Stakeholder Consultations .........c..ccviiiiiiiiiiiiiiiieeean 166
Policies and Measures No Longer in Place ........cooiiiiiiiiii i i 167
Projections And The Total Effect Of Policies And Measures.........ccovcvieevevnnnnn. 168
g Y 0 oTo [ ¥ {ox i o] o [ PP 170
With EXisting Measures ProjeCtion ........ooieouii i 171

With Additional Measures ProjeCtion ..........oviioiii i 171



6.1.3.

6.2.

6.2.1.
6.2.2.
6.2.3.
6.2.4.
6.2.5.
6.2.6.
6.2.7.
6.2.8.

6.3.

6.3.1.

6.4.

6.5.

6.6.

6.6.1.

6.7.

6.7.1.

6.7.2.

6.8.

6.8.1.
6.8.2.
6.8.3.
6.8.4.
6.8.5.
6.8.6.
6.8.7.

7.1.

7.2.

Without Measures ProjeCiON ...t aaee 171

ProjeCtions DY SECTOK ...t 171
e T 177
I =115 T ] o 178
INAUSEIIAL PrOCESSES ...neeii ettt et anereeas 179
o o 01 11 180
R AT = LS 181
(6 11 1 182
Aviation and Maritime Bunker FUelS...... ..o 183
Land Use Land Use Change and FOrestry ........oouiiiiiiieiii i ae 186
[ o T=To f (o i F-30 ¢ Y/ €= 1= 188
(O1 @ P = 0 01 53] 10 1 1= 191
Without Measures ProjJeClion ........c.coiiiiiii i e e e e e eaans 191
Projections of Indirect GHG ... ... e 195
Assessment of Aggregate Effects of Policies and Measures .............coceeviiia, 195
Bottom-up Approach and Top-down Approach....... ..o, 196
Supplementarity Relating to Mechanisms under Article 6, 12 and 17 of the

(/0 o T = ] e To o | S 199
Intended Use of Flexible MechanisSms..........ooiiiiiiiii e 199
The BEU ETS EffECt .. ettt e et e e aanes 200

Methodology Used for GHG Emissions Projections Presented in this Report.... 200

Starting Year for ProjeCtioNS .. ..coii ittt e 201
Projections Adjustment: Starting Year .......cccoviiiiiiiiiiiiiii i e 202
Projections Adjustment: 2010 vS 2008-2012.......cceiiiiiiieeiiiiieeeaiaaeaaaanns 203
Policies Included in the Projections SCENArioS.......cceuiiiiiiiiiiiii i iiiaeeaaaas 203
Completeness Of ProjeCtionS . ... oo 203
Completeness of Estimates of Policy Impacts ..........cooiiiiiiiiiiiiiiiiiiiane 204
Consistency of Assumptions for Projections.........ooooieiiiiiii i 204

Vulnerability Assessment, Climate Change Impacts And Adaptation Measures 208
L0 1 VT 208

Expected Impacts of Climate Change In Europe and Vulnerability Assessment210



7.2.1.
7.2.2.
7.3.

7.3.1.
7.3.2.
7.3.3.

7.3.4.

7.3.5.
7.4.
7.4.1.

7.4.2.

7.4.2.1.
7.4.2.2.
7.4.2.3.
7.4.3.

7.4.4.

8.1.

8.2.

8.2.1.
8.2.2.
8.2.3.
8.2.4.
8.2.5.
8.2.6.
8.2.7.
8.3.

8.3.1.

8.3.2.

Observed and Projected Patterns of Climate Change across the EU .............. 210
Impacts of Climate Change inthe EU ... 215
Adaptation Measures and EC Level Actions on Adaptation ..............c.ccceeiiii. 217
Towards an EU Framework for Action: Climate Change Adaptation White Paper217
Mainstreaming Adaptation through the Cohesion Policy ............cccoooiiiiiiiil 222
Mainstreaming Climate Change Adaptation in Sectoral Policy....................... 224

Integrating Adaptation into Environment Impact and Strategic Environmental
ASSESSIMENT ...t 225

Evidence Base for Policy MaKing.......cooiiiiiiiiiiiii i 226
EC International Co-operation on Climate Change Impacts and Adaptation.... 229
International Co-operation on Climate Change in Context ........................... 229

Distribution of External Support for Climate Change Vulnerability, Impacts and

Adaptation ACTIVITIES ..oiii i e 231
PaAST ACTIVITIES. ...ttt ettt 233
CUITENT ACTIVITIES ..ttt et e et eraeeeaaes 234
Planned ACTIVITIES. .. ..o 239
Disaster Risk Reduction (DRR) ...t e 241
Policy Coherence for Development and Climate Change............ccovvviiiniinan. 241
Financial Resources And Transfer Of Technology.......ccoooviiiiiiiiiiiiiiiiiii e, 243

Introduction — European Community Objectives for Climate Change in the
Context of Development Co-0peration ........cccoviiiiiiiiiiii e eeieeeann 243

EC Key Financial Instruments to Support Climate Change Activities Worldwide245

Candidate Countries and Potential Candidates..........cc.ocviiiiiiiiiiiiiiiiiienens 246
Bilateral Contributions Related to the Implementation of the Convention ...... 247
Africa, Caribbean and the Pacific (ACP) .....ooi i 247
Overseas Countries and TerritOrieS ... ..couuieiii i eaeeeaas 250
= 250
e[ AN g = g T = L 250
European Union’s Southern and Eastern Neighbours ..., 251
Provision of ‘New and Additional’ RESOUICES ........ceiiiiiiiiiiii i 251
Identifying Financial Resources Relevant to Climate Change........................ 254

Summary of Bilateral ContribUtiONS ... ... i 255



8.3.3.
8.4.
8.5.
8.6.
8.6.1.
8.6.2.
8.6.3.
8.6.4.

8.6.5.

9.1.

9.1.1.
9.1.2.
9.1.3.
9.1.4.
9.2.
9.2.1.
9.2.2.
9.2.3.
9.2.4.
9.2.5.
9.3.
9.3.1.
9.3.2.
9.3.2.1.
9.3.2.2.
9.3.3.
9.3.4.
10.

10.1.

Resources Allocated iN 2008 .. ...ttt et ettt e e aee e aaee e eaaaeeennn 257

Provision of Financial Resources to Multilateral Institutions and Programmes . 258

Future ComMMITMENTS. ... ..o et n e e e 259
Activities Related to the Transfer of Technology .......ccooviiiiiiiiiiiiiiiiaas 261
Overview of EC Funded Technology Transfer Initiatives and Programmes...... 261
Financial Resources Dedicated to the Transfer of Technology....................... 264
Promoting International Co-operation in the Private Sector ......................... 267
Innovative Instruments to Engage the Private Sector............ccooiiiiiiiiia... 267
Technology Transfer SUCCESS STONIES ...t e eeaaes 268
Research And Systematic Observation ... iiiieieeas 269

General Policy on Research, Systematic Observation, and Provision of

Environmental INnformation..........ooiii i 270
Framework Programme for Research and Technological Development........... 280
Other Relevant Programimes . ... .ttt et et e et e e e e e e eaaannnes 283
International CoOOPEratioN .........iiiiiiii ittt e e e e e eaaannes 285
Provision of Environmental Information...........cc.oooiiiiiiiiiiiiieeeeae 286
RESEAICI .. e 286
Cross-Cutting ReSEaArCh ... e 286
Climate Systems Studies and Modelling ........ccooiiii i 287
Impacts of Climate Change ... ..o e 288
SOCIO-ECONOMIC RESEAICH ... .o e e 289
Mitigation and Adaptation Technologies and Strategies..........cccvviiiiiinnnannn. 290
Systematic Observation and Global Climate Observation..............c..c.cccoeee.... 292
Atmospheric Essential Climate Variables........ ..o 295
Oceanic Essential Climate Variables ..o 297
Other pan-European iNitiatiVes ... ... e 298
GCOS Implementation PlanInitiatives ..........ccooiiiiiiiiiiii s 300
Terrestrial Essential Climate Variables........ ..o 300
Additional INformation ... e 302
Education, Training and PUblIC AWArENESS .......ccviiiiiiiiiii i eeieeeenas 304
[ g} Ao 8 Tox i [ o 1 P 304



10.1.1. Amended New Delhi WOrk Programme .........cooieiiiiiiiiii i 305
10.2. Education and Training .. ...t e ettt e et e e eaaas 305
1 R 1 oY o T [ o o o 305
10.2.2. European Programmes Supporting Education and Training on Climate Change305
10.2.3. European Institute of Innovation and Technology ........cccooiiiiiiiiiiiiiiiinenn .. 307
10.2.4. The School Corner on the Climate Change Campaign Website (2006-2009)... 307

10.2.5. The Kids Section under the Climate Action Campaign Website (2007-2009) .. 307

O T2 S T U | o] [ o= X [0 1= PP 308
10.2.7. ACCENT - Atmospheric Composition Change, the European Network of
EXCEIIENCE ... 308
10.2.8. EC RELEX Family Training Programmes ........cccuiiiaaiiiii i eeaeaeeee e 308
10.2.9. Dissemination of Innovative Practices in Education and Training .................. 309

10.2.10. European Environment Agency (EEA) Initiatives on Education and Training

ON ClIMAte Change ...t 310
10.2.11. International Cooperation on Education and Training ............coceeviiiiiaaan... 310
10.3. PUDIC AWAIENESS .. et 312
IO TG T IO 1 0y € oL [ Tox 1 o] o [ 312
10.3.2. Climate Change Section of DG Environment Website...........ccooiiiiiiiiiiannen... 312
10.3.3. PUBICATIONS ... e e et e et 312
IO I I S VT [=To = o To [8 14 A 0] 1S PP 313
10.3.5. Climate Change Campaign (2006-2009) ... ....ciiiiiie i aaaaaee e ns 313
10.3.6. Sustainable Energy Europe Campaign (2005-2011) ..coviiiiiiiiiiiiiiiiiiiieeeanns 314
10.3.7. Climate Action Campaign: Energy for a Changing World (2007-2009)........... 315
10.3.8. Covenant of Mayors — Cities and Regions Leading Climate Change Mitigation

through Local Sustainability ENergy ... 316
10.3.9. The European Mobility Week Campaign .......ccoeuiiiiiiiiiii i aeeaeee e 317
10.3.10.  Green WK ... 317
10.3.11. The European Business Awards for the Environment.................ccoiiieen... 317
IO TC 0t 2 © o 1 1 10T TS T U V7)Y 318
10.3.13.  Grants PrOgraimmes .. ittt ettt e et ettt e e e e e e et aaaaaa e e e e nnaaaaanns 318

10.3.14. European Environment Agency (EEA) Initiatives on Public Awareness on
(@ [T F= 1 ST 1 5 T T 319

10.3.15. International Cooperation on Public AWareness ........ccvveviiiiiiiiinieiiannannn. 319



11. Y o 01T g T 1[0 321

Appendix A - Summary GHG emissions inventory tables for the EU-15..................... 322
Appendix B - Summary GHG emissions inventory tables for the EU-27..................... 376
Appendix C - Further information: Policies and measures .........cccevviiiiiiiiiiiiiennnanns 394
Appendix D - Projection data tables ..........ccoiiiiiiiiii i e 397
Appendix E - Summary of Member State projections methodologies ........................ 407

Appendix F - Further information: Vulnerability Assessment, Climate Change Impacts
ANd Adaptation MEaASUIES....ccui ettt e e ettt a et e e e e e eeaanneeeaaaannes 416

Appendix G - Further information: Financial Resources and Transfer Of Technology ... 419
Appendix H - Further information: Education, Training and Public Awareness ............ 455

Appendix | - Summary of reporting of supplementary information under Article 7,
paragraph 2 of the Kyoto protoCol ... i 461



1. EXECUTIVE SUMMARY

This is the 5™ National Communication of the European Community (EC) under Article
12 of the United Nations Framework Convention on Climate Change (UNFCCC).

The EC and its 27 Member States, both individually and jointly, have been active on
action against climate change now for a number of years. This action took a significant
step forward in 2008, when an integrated and ambitious package of policies and
measures to tackle energy and climate change was agreed for the EC. The package
contains proposals covering: renewable energy, the emissions trading scheme (EU
ETS), shared efforts of Member States to reduce emissions from sectors outside the
EU ETS, and geological storage of carbon dioxide and sets specific targets for 2020.
The package also contains a legally binding commitment to a reduction in greenhouse
gas emissions of 20 % compared to 1990 levels by 2020. At the same time as the
energy and climate change package was agreed, a regulation setting emission
performance standards for new passenger cars was passed, and an obligation was
agreed for fossil fuel suppliers to reduce greenhouse gas emissions from their entire
fuel production chain. Other important recent developments are the inclusion of
aviation activities into the EU ETS and a new directive to promote clean and energy-
efficient road transport vehicles.

The EC is active in implementing policies and in continuously developing new ones to
meet the changing circumstances. These policy developments are supported by
research on the climate system, the understanding of the impacts of climate change
and the identification of options for mitigation and adaptation. A set of projects
focuses on technologies and strategies to reduce GHG emissions from specific
economic sectors, such as energy and transport.

The policies already in place are having an effect, for example, since 2003, EU-27 per
capita energy consumption has declined slowly. In the period 1990-2007, greenhouse
gas emissions also decreased. Primary energy intensity has continued a downward
trend since 1996. The use of renewable forms of energy has also increased
substantially.

With existing measures and the use of Kyoto mechanisms the EU-15 is expected to
meet its Kyoto target. Moving forward to 2020; with existing measures EU-15
projected emissions (excluding LULUCF') are expected to plateau at around 2010
levels, whilst EU-27 emissions as a whole are expected to decrease slightly before
returning to 2005 levels by 2020. However, with additional measures in place it is
projected that EU-27 emissions will continue to decrease steadily to 2020, a reduction
of 15 % compared to 1990 levels (although many Member State projections do not
yet account for the full impact of the newly proposed climate policies).

Concerning LULUCF, data available from twenty Member States show that net
removals generally increased over the period 1990 to 2007. However, the net uptake
of carbon from LULUCF is expected to decrease rapidly up to 2020, returning to 1990
levels. Therefore, net GHG emissions from LULUCF may increase up to 2020.

While reducing emissions of greenhouse gases is of paramount importance to avoid
dangerous climate change, the EC also recognises that some impacts are unavoidable
because of past emissions. The EC has therefore undertaken research and taken

Land-Use, Land-Use Change and Forestry



action to understand these impacts, develop adaptation responses and assist
developing countries in strengthening their capacity to cope with climate change. This
action includes a more coordinated approach on policy development through a White
Paper to define the policy direction of the EC in the forthcoming years.

As well as action domestically on climate change, the EC is strongly committed to
assisting developing countries in the fight against poverty and the achievement of the
UN Millennium Development Goals. Combating climate change forms an integral part
of this agenda. In recent years specific cooperation on climate change has been
strengthened significantly across a range of different frameworks. EC financial
contributions related to climate change have steadily increased over the last few
years.

The importance of public awareness and education and training on climate change is
recognized by the EC. As part of the preparation of this Communication, a 6 week
consultation was held, inviting feedback from European organisations with a
relationship to the climate change agenda. This feedback helped improve the
presentation of certain information in this Communication. In addition, a range of
views were given on the recent progress of EU climate policy. Whilst these were
largely positive, particularly with respect to the recent Energy and Climate package,
they also raised some concerns and indicated areas where stakeholders felt further
action is needed.

Moving beyond 2012, the EC’s agreed objective is to limit the average global
temperature increase to less than 2°C compared to pre-industrial levels. If current
emission trends continue, this threshold may already be crossed in 2050. Significant
adaptation efforts will be required even if global average temperature increase is kept
below 2°C.

The EC believes that there are three key challenges to achieving this: targets and
actions; financing; and building an effective global carbon market. The post-2012
international agreement must be sufficiently ambitious and comprehensive, providing
for comparable reductions by all developed countries, and including appropriate action
by developing countries to limit emissions. If such an agreement is secured, the EC
has a firm commitment to increase its reduction target to 30 % from the binding 20 %
target that is already in place.

National Circumstances
Population
e The EU now comprises 27 Member States following the accession of
Bulgaria and Romania on 1st January 2007. The EU-27’s population has

continued to grow, at around 0.3 % per annum, a similar trend as in the
4™ National Communication (NC).

Economy

e EU-27 GDP has grown steadily (at around 2.3 % from 1995-2007), driven
primarily by strong growth in the services sector.

Energy
e Total primary and final energy consumption grew over the period from

1990-2007 (around 0.5 % per annum), although this has stabilized in
recent years.



e The trend reported in the 4™ NC of a shift in the primary fuel mix from coal
to gas has continued. However, the rate of growth in renewables (driven
largely by wind and biomass) has increased from 2002 onwards.

e The EU’s dependence on imported fossil fuels has increased more rapidly in
the period since the 4" NC, leading to concerns about energy security.

Transport

e The rise in final energy consumption has been driven to a large extent by
continued growth in demand for energy in transport.

e Both freight and passenger transport has continued to grow strongly since
1990. Growth in passenger transport is beginning to show a slight
decoupling from economic growth.

Land-use, agriculture and forestry

e In general the share of land used for agriculture has declined in most
Member States by around 10 % from 1990 to 2005. Forested area
(excluding other wooded land) has increased by around 8 % over the same
period.

Inventory

e Total GHG emissions in the EU-27 (without LULUCF) decreased by 9.3 %
from 1990 to 2007. In the EU-15 total GHG emissions decreased by 4.3 %
over the same period. In both EU-27 and EU-15 the biggest relative change
has been in the waste sector where the emissions of CH, from managed
solid waste landfills decreased substantially.

e Averaged over the latest five years, EU-15 emissions (without LULUCF)
were 3.1 % below their base year level.

e Emissions of total greenhouse gases decreased by 1.2 % in the EU-27 and
1.6 % in the EU-15 in 2007 compared with 2006. This was largely due to
the reduction in CO, emissions from the household and service sectors,
because of the warmer weather conditions in 2007 compared to the
previous year and due to shifts in types of fuel purchased (from 2007 to
2006 and 2008) because of fuel price variations.

Policies and Measures

e Many existing EC-level policies and measures are being strengthened to
meet the goals from the integrated package on energy and climate change.

e The EC has made a commitment to reduce greenhouse gas emissions by at
least 20 % compared to 1990 by 2020, with a firm commitment to increase
this target to 30 % in the event of a satisfactory international agreement
being reached.

e The EC has committed to supplying 20 % of total EU gross final energy
consumption from renewable sources (including electricity, heat and
transport) by 2020, supplemented by a target requiring the share of
energy from renewable sources in all forms of transport in 2020 to be at
least 10 % of final consumption of energy in transport.



The EC has committed to a 20 % reduction of total primary energy
consumption by 2020, compared to a Business as Usual baseline.

The EU Emissions Trading Scheme is now into its second phase (2008-
2012), strengthened by lessons learned from the first (2005-2007).
Further strengthening and expansion is planned for Phase Il1l, including the
incorporation of the aviation sector into the scheme (already from 2012).

Recent developments include also new legislation concerning reduction of
GHG emissions from sectors not covered by the EU ETS, carbon capture
and storage, emission performance standards for new passenger cars,
production of transport fuels and energy-efficient road transport vehicles.

A successful conclusion to the international climate change negotiations at
Copenhagen in December 2009 is a key priority for the EC.

Projections

Under the Kyoto Protocol, the EU-15 has adopted a target to reduce
emissions by 8 % on average between 2008 and 2012, compared to base-
year emissions. Emissions of GHG in the EU-15 are projected to be 7.5 %
below base year emissions in 2010 (existing measures reduce emissions by
320 Mt against base year emissions of 4266 Mt). The implementation of
additional measures is projected to reduce EU-15 emissions to 9.2 % below
base year emissions (additional measures reduce emissions by a further 73
Mt against base year emissions) in 2010. EU-15 emissions in 2010,
considering the expected impact of domestic policies and measures, are
therefore projected to be 1.2 percentage points below the Kyoto target in
2010.

The intended use of flexible mechanisms by the EU Member States is
expected to increase the projected emission rights for the EU-15 in the
commitment period by a further 2.2 % against base year emissions to 94.2
% (93 Mt), while use of carbon sinks is expected to increase this further by
1.0 % to 95.2 % (42 Mt) against base year emissions. In addition the
acquisition of emission credits stemming from flexible mechanisms by the
EU ETS operators is expected to increase the projected emission rights in
the commitment period by a further 1.4 % to 96.6 % (61.2 Mt) against
base year emissions.



Illustration - 1-1 Greenhouse gas emissions and projections in the EU-15
(excluding LULUCF) for the 'with measures and 'with additional measures'
scenarios, EU-15 1990 - 2020
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Illustration — 2 Greenhouse gas emissions and projections in the EU-27
(excluding LULUCF) for the 'with measures and 'with additional measures'
scenarios
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Note: The index on the vertical axis refers to the base year for the EU-15, that is
1990 emissions for CO,, CH,; and N,O and 1995 emissions for the F gases (with the
exception of Austria, France and Italy where the base year for F gases is 1990). This
means that the value for 1990 is not exactly 100 for the EU-15. As the EU-27 does not
have a collective Kyoto target and therefore no collective base year, the index on the
vertical axis refers to 1990 emissions for the EU-27.

e Considering Member States’ intended use of Kyoto mechanisms, carbon
sinks and EU ETS effect, in addition to the effect of domestic measures, the
EU-15 is expected to overshoot its target by 5.8 percentage points in 2010
(with emissions projected to be 3677 Mt).

e Emissions of GHG in the EU-27 are projected to be 9.7 % below 1990
levels in 2010 as a result of implemented measures and 11.4 % below
1990 levels in 2010 when planned measures are also considered.

e EU-27 emissions are currently projected to be 6.4 % below 1990 levels in
2020 under the “with existing measures” scenario and 14.3 % below 1990
levels under the “with additional measures” scenario, compared to the EU’s
target to reduce emissions by 20 % compared to 1990. However, most
Member States (16) have not yet accounted for the EU’s 2020 Climate and
Energy Package in their projections estimates.

e 20 Member States have not considered the impact of the financial crisis in
their latest projections estimates.
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Impacts, Vulnerability and Adaptation

Since the 4th National Communication, there has been much progress on
assessing the impacts of climate change and developing adaptation policy
in Europe.

The Fourth Assessment Report (4AR) of Intergovernmental Panel on
Climate Change (IPCC) issued in 2007 provided conclusive evidence that
climate change is caused by man made emissions of greenhouse gases and
provided new impetus to climate change research and policy development
in Europe. European researchers have made a significant contribution to
this effort by supporting the process and providing new scientific evidence
that has fed in to the assessment.

Since the IPCC 4AR publication, greater rates of change have been
observed. Reports by the European Environment Agency (EEA), the EC
Joint Research Centre (JRC-IES) and EC funded projects from the
Framework Programme for Research have provided new evidence that
climate change will have significant implications across Europe and beyond.
A number of new research programmes are being funded to improve our
understanding of adaptation.

The EC has adopted a more coordinated approach on policy development
and has published a White Paper on adaptation to climate change to define
the policy direction of the EC in the forthcoming years. The EC is currently
working on the design of an Adaptation Framework to reduce the EU's
vulnerability to the impacts of climate change. This framework will
complement and strengthen the actions taken by the EU Member States.
The White Paper on Adaptation was released in April 2009.

The EC has advanced a number of initiatives to support developing
countries in their efforts to adapt to climate change. For instance, the
Global Climate Change Alliance, launched in 2007 to deepen cooperation
between the EC and developing countries, renews the EC’'s commitment to
mainstream climate change into development cooperation and provides
technical and financial support for adaptation in the Least Developed
Countries (LDCs) and Small Island Developing States (SIDS).

The European Commission is developing a European “Clearing house” of
the most up-to-date and state-of-the-art information - an IT tool and
database on climate change impact, vulnerability and best practices on
adaptation.

Adaptation to climate change is hampered by large uncertainties in the
future climatic conditions — precipitation, sunshine, temperature — at a
local level. A long-term sustainable system for observing the planet is a
necessary condition for reducing these uncertainties. The EC is in the
process of setting up such a system through the Global Monitoring for
Environment and Security initiative? and the European Marine Observation
and Data Network®

Global Monitoring for Environment and Security (GMES): we care for a safer

planet Brussels, 12.11.2008, COM(2008) 748 final

Building a European marine knowledge infrastructure: Roadmap for a European

Marine Observation and Data Network, SEC (2009) 499 (final), 4th April 2009
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Financial Resources and Transfer of Technology

Since the 4th National Communication, more accurate and detailed
categorisation of the nature of climate change projects have been used to
provide a clearer picture of the level of financial contributions dedicated to
different climate change activities, with increased use of the Rio Markers to
identify the climate change element in projects.

EC financial contributions® from external cooperation programme
development projects related to climate change in developing countries
have steadily increased from €160 million in 2004 to €318 million in 2007°.
These projects are not Clean Development Mechanism projects.

The importance of actions on adaptation to climate change has
continuously grown, as indicated by the increasing financial resources®
committed to this area.

The Communication 'Stepping up international climate finance: A European
blueprint for the Copenhagen deal’, adopted on 10th September 2009
presents a blueprint for scaling up international finance to help developing
countries combat climate change. It recognises that the financing issue is
central to prospects for reaching an ambitious agreement in Copenhagen.

There are a number of new financial mechanisms and initiatives to support
this increased focus on climate change, such as the Global Energy
Efficiency and Renewable Energy Fund (GEEREF), the Global Climate
Change Alliance (GGCA) and the EU-ACP Energy Facility, the latter of which
has a different scope but contributes equally significantly to the fight
against climate change.

Climate change kept a prominent role within the (7th) European
Framework Programme for Research, including a number of initiatives and
projects having the specific objective of assisting developing countries with
climate change related issues. Institutions from non-Annex | Parties
benefited from €19.3 million of EC funding for research activities since
2004.

Research and Systematic Observation

Since the 4th National Communication, there have been key developments
in climate change research at the EC level, particularly in the 7th
Framework Programme (FP7) for Research and Technological Development
which started in 2007:

The total budget of FP7 amounts to €50.52 billion over the period (2007-
2013) which represents an increase of 65 % compared to FP6 budget in
average annual terms. The structure of FP7 is larger and more integrated,

From funding from European Commission - DG AIDCO project database.

These figures include funds directed to three (Russia, Ukraine and Turkey)
Annex | countries (UNFCCC), where an EU instrument covers both non-Annex 1
and Annex 1 countries. For 2004, this amounts to €3.95m, for 2005 it amounts
to €2.8m, for 2006 it amounts to €4.3m and for 2007, it amounts to €22m

These figures represent the projects that are adaptation specific and do not

include mitigation projects that also have an element of adaptation.
Consequently, the total figure for all adaptation activities is likely to be higher.
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with four main areas — “Cooperation”, “People”, “ldeas”, and “Capacities”
(with a fifth, Euratom €2.75 billion, dedicated to nuclear research).
Sustainable development has been mainstreamed as a component and
objective of all EC research.

e The main area , “Cooperation” (64 % of FP7 budget), consists of ten
themes, comprising “Environment (including climate change)”’which is
granted €1.89 billion over the period 2007-2013, and of which 14 %
funded since 2007 is related to climate research projects. on the climate
system, the understanding of the impacts of climate change and the
identification of options for mitigation and adaptation.

e Research projects funded in themes such as Space and Global Monitoring
for Environment and Security (GMES), Energy, Transport, Agriculture and
Fisheries in the "Cooperation” component of FP7 contribute to research on
the climate system, the understanding of the impacts of climate change
and the identification of options for mitigation and adaption. Additional
climate relevant research projects are granted in the “People”, “ldeas”, and
“Capacities” components of FP7. Since 2003, expenditures on climate
research in the EC Framework Programme are estimated to nearly €570
million.

e Research projects funded in the areas of GMES (€1.43 billion in FP7),
Energy (€2.35 billion), Transport (€4.16 billion), Agriculture and Fisheries
(€1.93 billion) are instrumental to supporting research relevant to the
implementation of mitigation and adaptation measures including the
development of relevant technologies. A large proportion of the research
undertaken in those areas relates the reduction of GHG emissions.

e The European Union has adopted a strategic plan to accelerate the
development and deployment of cost-effective low carbon technologies
through joint strategic planning and a more effective implementation of
programmes.

e Under the Strategic Energy Technology Plan (SET-Plan), adopted in 2007,
research into low-carbon technologies is focussed on those technologies
that can best support achieving the EU's "20-20-20" targets (20 % more
energy efficiency, 20 % more renewables, 20 % less GHG emissions) by
2020. The SET-Plan calls primarily on FP7 ("Energy") funds. Beyond
standard FP7 contributions, in 2009, wind (€565 million) and CCS (€1050
million) research have additional approved budget under the European
Economic Recovery Plan, to be used by end 2010. Further proposals for
supplements to the SET-Plan funding are in the pipeline.

Under FP6, climate change research was funded mainly under the thematic
sub-priority area “Sustainable development, global change and ecosystems”.
Specific measures in support of "international cooperation" also supported a
large number of international collaborations in relation to environmental and
ecosystem sustainability and food security issues of direct relevance to climate
change in developing countries.



e Under FP7, a new tool - known as Joint Technology Initiatives (JTIs)® — that
combines private sector investment and/or national and European public
funding has been introduced. The Clean Sky, and Hydrogen and Fuel Cell
JTIs directly aim at reducing GHG emissions in aeronautic, surface
transport and stationary applications.

e In FP7 international cooperation has been mainstreamed, with any third
country researcher or institution being able to participate in FP7 calls. In
addition, under the cooperation programme, there are projects dedicated
specifically to international cooperation. So far about 6 % of all participants
are from third countries, including developing countries.

¢ Climate research undertaken in the EC Joint Research Centre (total budget
of €1.75 billion in FP7) provided support EC climate change policies and
enhancement of scientific knowledge on climate change.

e Last, the European Research Council (ERC) has been established, with the
aim of encouraging groundbreaking science proposed by leading
researchers themselves. ERC, which will effectively work as a national

research council at the EC level, will also take responsibility for project
implementation.

Education, Training and Public Awareness

Major developments that have occurred in the EC since the 4th National
Communication include:

e Major developments that have occurred in the EC since the 4™ National
Communication include:

e Public awareness campaigns on climate change:

¢ Climate Change Campaign (2006-2009)

e Sustainable Energy Europe Campaign (2005-2011)

e Climate Action Programme (2007-2009)

e Covenant of Mayors on energy and climate (2008 onwards)

e New Lifelong Learning Programme (2007-2012) with an increasing number of
education and training projects related to climate change

e Eurobarometer survey on Europeans' attitudes towards climate change (2008)
e Eco Agents website for children (2008 onwards)

e Development of a large range of online resources and tools to raise public
awareness and educate on climate change

The full text of the EC's 5th National Communication is included in the Staff Working
Document consisting of four volumes (Part 1, 2a, 2b and 3).

8 The dedicated structures implementing the JTls are independent legal entities,

with a dedicated budget and staff. The European Commission is a founding
member of each JTI and enjoys a veto right on a number of pre-defined items.
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2. INTRODUCTION

This document represents the European Community’s (EC) 5™ National
Communication (NC) required under the United Nations Framework Convention on
Climate Change (UNFCCC). It provides a comprehensive overview of climate change-
related activity at the EC level. The 27 Member States of the European Union submit
separate NCs to the UNFCCC, however, in the EC’s submission the chapters on
Greenhouse Gas Inventory Information (see section 4) and Projections and the Total
Effect of Policies and Measures (see section 6) reflect the sum of information compiled
across the Member States.

A summary table outlining the location of supplementary information required under
Article 7, paragraph 2, of the Kyoto Protocol within this National Communication is
provided in Appendix I.

As part of the preparation of the European Community’s 5™ National Communication
(NC) a 6 week consultation was held from end of March to beginning of May 2009.
This invited feedback from European organisations with a relationship to the climate
change agenda, to help enhance the quality of the new NC. Ten responses were
received as part of the exercise.

An online questionnaire asked stakeholders the following questions:

1. What did the European Commission report well in the Fourth National
Communication?

2. What would your organization have liked to have seen reported
differently in the Fourth National Communication? Do you have any
specific suggestions for improvements?

3. Does your organization have access to particular information that you
believe could add value to the Fifth National Communication, noting that
the primary information in the Fifth National Communication must come
from official EU sources.

4. Does your organization have illustrative examples of recent European
activities on climate change?

5. Please make a statement about your view of the recent progress of EU
Climate Change policy (either in general or on a specific aspect most
relevant to your organization).

The responses to question 1 highlighted the comprehensiveness of the document and
its usefulness in communicating the wide-range of EC activity on climate change and
so this has been maintained in the 5™ NC.

The responses to question 2 provided a small number of potential improvements to
the 4™ NC. Some of these were not possible to include directly within the 5" NC as, for
example, they were based on non-official sources of information. However, where
possible they have been incorporated, for example, with respect to the presentation of
additional information in tables and figures.

Similarly, the responses to question 3 provided a range of suggestions for additional
information, but many of these were not from official sources. However, information



from a small number of EC commissioned studies (e.g. on climate change and
unemployment) that had not been included in earlier drafts of the 5" NC was
subsequently added.

The responses to questions 4 and 5 are most relevant within the context of EC policies
and measures and so are discussed in section 5.11.



3. NATIONAL CIRCUMSTANCES RELEVANT TO GREENHOUSE GASES

Key developments

Population

e The EU now comprises 27 Member States following the accession of Bulgaria
and Romania on 1% January 2007. The EU-27’s population has continued to
grow, at around 0.3 % per annum, a similar trend to the 4™ NC.

Economy

e EU-27 GDP has continued to grow steadily (at around 2.3 % from 1995-2007)
and at a similar rate to the 4™ NC. This has been driven primarily by strong
growth in the services sector.

Energy

e Total primary and final energy consumption grew over the period from 1990-
2007 (around 0.5 % per annum), although this has stabilized in recent years.

e The trend reported in the 4™ NC of a shift in the primary fuel mix from coal to
gas has continued. However, the rate of growth in renewables (driven largely
by biomass and waste) has increased from 2002 onwards. A similar trend can
be seen in the fuel mix for electricity generation, with renewables now
contributing 16 %.

e EU-27 per capita energy consumption grew over the period from 1990 to 2003,
but has started to decline slowly from this point. By comparison, the gradual
decline in energy primary energy intensity from around 1996 onwards has
continued.

e The EU’s dependence on imported fossil fuels has increased more rapidly in the
period since the 4" NC, leading to concerns about energy security.

Transport

e The rise in final energy consumption has been driven to a large extent by
continued growth in demand for energy in transport.

e As reported in the 4™ NC both freight and passenger transport has continued to
grow strongly since 1990. Growth in freight transport has exceeded GDP growth
in recent years, however growth in passenger transport is beginning to show a
slight decoupling from economic growth.

Land-use, agriculture and forestry
e In general the share of land used for agriculture has declined in most Member

States by around 10 % from 1990 to 2005. Forested area (excluding other
wooded land area) has increased by around 8 % over the same period.



3.1. Introduction

This chapter documents the national circumstances of the European Community (EC).
It illustrates a number of key characteristics that relate directly or indirectly to the
greenhouse gas emissions and include energy, transport, land use, climatic conditions
and trade patterns. The chapter analyses how these various factors have influenced
greenhouse gas emissions to-date and how the historic trends observed might
influence emissions going forward.

Data is reported as the aggregate of the Member States which comprise the European
Union (EU), both the EU-15 and EU-27° (where data is available), as the former has a
collective emissions reduction target under the Kyoto Protocol. Information is also
reported at the Member State level where appropriate.

The 4™ National Communication focused primarily on the period from 1990 to 2002.
This communication extends the analysis to the most recent years for which data is
available (generally 2005 to 2007), changes in trends since 2002 are highlighted. A
number of additional indicators have also been included*®:

e An updated average EU temperature profile map (section 3.5)

e GDP (Gross Domestic Product) in PPS (Purchasing Power Standards) across EU
Member States (section 3.6.1)

e Primary energy intensity (GDP in PPS) and per capita consumption across
Member States (section 3.7.1)

e Share of renewable energy in final energy consumption by Member State
(section 3.7.2)

e Change in end-user energy prices (section 3.7.4)
e Level of car ownership across Member States (section 3.8.2)
e Road transport fuel prices and tax levels (section 3.8.3)

e Decomposition of drivers of the change in household energy consumption
(section 3.11)

e Per employee and per m? energy consumption in the services sector (section
3.11)

e Index of EU-15 nitrogenous fertilizer consumption and livestock numbers per
capita (section 3.12)

The EU-15 comprises the Member States: Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Italy, Ireland, Luxembourg, Netherlands, Portugal,
Spain, Sweden, United Kingdom.

The EU-27 comprises the Member States of the EU-15 and: Bulgaria, Cyprus,
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Romania,
Slovakia, Slovenia

In some cases, due to data availability, the EU-25 is referred to — this is as per
the EU-27 but excluding Bulgaria and Romania.

In other cases, the information in previous indicators has been expanded or
consolidated within other indicators.
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3.2. Government Structure

The European Union’s institutional system is unique. The Member States (of which
there are currently 27) delegate sovereignty for certain matters to independent
institutions, which represent the interests of the Union as a whole, its member
countries and its citizens. Each national government is represented within the
Council of the European Union and its citizens directly elect the European Parliament.
The European Commission is the executive body of the Union and is responsible for
drafting and implementing legislation. It also represents the Union on the international
stage and negotiates international agreements, chiefly in the field of trade and co-
operation. The structure is described in detail in the 3™ National Communication.

The sixth enlargement to the EU took place on 1% January 2007 with the accession of
Romania and Bulgaria.

3.3. Population Profile

In general, aggregate increases in population in the EU will be drivers for increasing
consumption, energy use and greenhouse gas emissions. Over the last 18 years the
EU-27’s population has increased steadily by an average of 0.3 % annually. The total
population increase compared to 1990 is a 5.8 % increase. There is a similar trend in
the EU-15 countries, with an annual average increase of around 0.4% over the same
period. The trend has not changed significantly since the 4™ NC. Trends in per capita
GHG emissions are shown in section 4.2.6.

Illustration 3-1 Aggregate EU-27 population
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Note: Population on 1% January of each year. Data for population in French overseas
territories in 1990 is not available from Eurostat. This has been added based on data
from the French statistical office INSEE.

Source: Eurostat

1 http://europa.eu/institutions/index_en.htm




Populations of Member States vary considerably, between 0.4 million for Malta and
82.2 million for Germany. In addition, population density varies between 15.7
inhabitants/km? in Finland to 1,298 inhabitants/km? in Malta. The four most populous
states (Germany, France, the United Kingdom and Italy) all have population densities
of over 100 inhabitants/km?.

Most EU Member States have a relatively high population density when compared to
other Parties to the UN Convention. As higher population densities have implications
for settlement and building patterns, this leads to differences in energy consumption
and a tendency for shorter transport distances. However, shorter transport distances
in turn facilitate economic integration among communities and regions, resulting in a
tendency for higher transport intensity. So in this respect population density can have
both a positive and negative impact on greenhouse gas emissions.

Illustration 3-2 EU Member State population and population density, 2008

497 394 1298 <
250 ¢ 500 £
O Population (millions) >
@ 200 | | | | mPopulation density (inhabitants/km2) 400 §
= =
= |
‘€ 150 | | ] 300 <
C N
° 2
7 100 - L 200 5
E c
(]
2 g
o ] [ | |
g 0 I I 100 S
o
0 Il 0 =
o
N 9 SESQLXETYL>20>T2>2Tfcspopsyuog8TLcce o
5 3 2285585858888 E25335835%0833 o
o o 399>aEEC§EEC9 8588cE2gzznl5
2230850503 “EETFass22V2E
i e o T 3¢ £ ag0hn 0%
S 5 2 =
o) - g
N c
© -

Note: Population on 1% January of each year.

Source: Eurostat

3.4. Geographic Profile

Total land area and its use varies widely across the EU. The proportion of land that is
used for agricultural purposes varies throughout the Member States, from as low as
7 % in Finland to 66% in the United Kingdom in 2005. Furthermore, how the
agricultural land is used also varies widely between Member States. Agriculture
generates significant greenhouse gas emissions, this is discussed in more detail in
Section 3.12. Forest and other wooded areas are also important for greenhouse gas
emissions in terms of their role as carbon sinks, see section 3.13 for further details.
Changes in land-use will be driven to some extent via policy actions in the agricultural
sector (see section 5.7), particularly the Common Agricultural Policy as well as those
in the forestry sector (see section 5.8).



Illustration 3-3 Land use patterns in the EU by Member State, 2005
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Note: Forest areas excludes Other Wooded Land given overlap in some definitions
between this and Utilised Agricultural Area, see section 3.13 for further data. For
consistency, 2005 data have been used as far as possible (N.B. there is negligible
difference in total land area between years). In some cases gap filling is necessary,
Utilized agricultural area for the UK and Bulgaria are based on 2003 and 2006 data
respectively — see section 3.12 for further details on agriculture. Inland water area for
Germany and Portugal are based on 2001 data.

Source: Eurostat, UNECE Forestry Statistics

3.5. Climate Profile

EU Member States close to the Atlantic Ocean or the North Sea generally experience
relatively low temperature variations between summer and winter and relatively high
rainfall. By contrast, Scandinavian countries (i.e. Denmark, Finland and Sweden) tend
to have mild summers and cold winters. The central European States have mild
winters and mild summers, with more continental climatic conditions further east. The
countries bordering the Mediterranean Sea (Spain, France, Italy, Malta, Slovenia and
Greece) generally have a hot, dry summer climate and mild, often rainy winters,
although there are differences between regions.



Illustration 3 - 4 Average daily EU temperature in January and July (1995-
2006)

Source: PVGIS © European Communities, 2001-2008"2

The energy requirements and emissions in both winter months (for space heating) and
summer months (for air conditioning) vary according to the temperature. The figure
above illustrates the average daily temperatures in January and July, and the figure
below shows the average annual number of heating degree days in each Member
State. Requirements for space heating are particularly high in the northern and
eastern Member States, whilst in summer months the Southern and Eastern states will
often experience average temperatures of more than 25 degrees Celsius. Tracking of
cooling degree days™ will also become of increasing importance, particularly given the
demand this places on electricity consumption for space cooling. In some countries,
such as Greece, peak electricity demand tends to occur in summer months whereas
for the majority of others it is still over the winter period.

12 Huld T.A., Sari M., Dunlop E.D., Micale F., *2006*.
http://dx.doi.org/10.1016/j.envsoft.2005.07.010 Estimating average daytime
and daily temperature

http://dx.doi.org/10.1016/j.envsoft.2005.07.010 Profiles within Europe
http://dx.doi.org/10.1016/j.envsoft.2005.07.010 Environmental Modelling &
Software, 21, 12, 1650-166,

http://re.jrc.ec.europa.eu/pvagis/

EU-27 data is generally more limited at present.
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Illustration 3 -5 Average annual heating degree days by Member State (1980
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Note: ADD: Actual heating degree-days express the severity of the cold in a specific
time period taking into consideration outdoor temperature and room temperature. To
establish a common and comparable basis, Eurostat defined the following method for
the calculation of heating degree days (18 °C - Tm) x d if Tm is lower than or equal to
15 °C (heating threshold) and are nil if Tm is greater than 15 °C where Tm is the
mean (Tmin + Tmax / 2) outdoor temperature over a period of d days. Calculations
are to be executed on a daily basis (d=1), added up to a calendar month -and
subsequently to a year- and published for each Member State separately.

Source: Eurostat

In addition, as noted in the 4™ National Communication, the base year for Kyoto
reduction commitments was relatively warm compared to the long-run average
temperature. If the first commitment period (2008-2012) conforms to the long-run
average there may be additional pressure on emissions due to higher heating
requirements.

3.6. Economic Profile

The economic profile of a country has a strong link to greenhouse gas emissions, with
the overall level and types of economic activity, strongly correlated to energy use.
However, this is also dependent on factors such as energy efficiency and the structure
of the economy. Trends in these key economic factors are discussed below with the
overall impact on energy intensity discussed in Section 3.7.

3.6.1..Changes in Overall Gross Domestic Product (GDP)

For the EU-27, GDP has increased 34 % (in absolute terms) from 1995 to 2007. When
looking only at the EU 15 states, GDP has roughly followed the same pattern as the
wider EU-27 with an overall increase in GDP of 32 %. The EU-15 countries account for
around 94 % of all EU GDP. The trend in economic growth has not changed



significantly since the 4™ NC, although the graph obviously does not account for the
most recent economic changes in 2008/2009.

Illustration 3- 6 Development of GDP over time
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Note: Figures in chain-linked volumes, reference year 2000 (at 2000 exchange rates).
Data for all Member States is not available prior to 1995.

Source: Eurostat (Data Explorer)

The chart below shows GDP in purchasing power standards (PPS). This provides a
better comparison of the potential for total consumption in each country (based on the
purchasing power for a “representative” basket of goods and services). France,
Germany, Italy, Spain and the United Kingdom have significantly higher PPS than
other Member States. This will allow for greater consumption within these countries
and consequently a trend toward higher greenhouse gas emissions.
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Illustration 3- 7 GDP in PPS (purchasing power standards) across Member
States, 2007
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Source: Eurostat

3.6.2. Development of Economic Sectors

The sectoral breakdown of the EU, in terms of the relative shares of Gross Value
Added (GVA) across the sectors, has not changed significantly since the last National
Communication. Emissions can vary significantly across sectors due to their transport
and energy intensities, which tend to be higher and lower in services, respectively,
compared to industry. A more detailed breakdown for GVA in industry is given in
Section 3.9.
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Table 3-1 Gross value added (at basic prices) of main economic sectors

Unit = € Billion

EU-15

EU-27

Branch

1995

%o

2007

%o

1995

%

2007

%

All branches — Total

6796

100%

9002

100%

7126

100%

9544

100%

Agriculture, hunting,
forestry and fishing

154

2%

167

2%

177

2%

191

2%

Total industry
(excluding
construction)

1523

22 %

1926

21 %

1605

23 %

2081

22 %

Construction

424

6 %

488

5%

448

6 %

525

5%

Wholesale and retail
trade, repair of motor
vehicles, motorcycles
and personal and
household goods;
hotels and restaurants;
transport, storage and
communication

1397

21 %

1966

22 %

1478

21 %

2116

22 %

Financial
intermediation; real
estate, renting and
business activities

1682

25 %

2520

28 %

1740

24 %

2621

27 %

Public administration
and defence,
compulsory social
security; education;
health and social work;
other community,
social and personal
service activities;
private households
with employed persons

1620

24 %

1932

21 %

1682

24 %

2010

21 %

Note: Figures in chain-linked volumes, reference year 2000 (at 2000 exchange rates).

Data for all Member States is not available prior to 1995.

Source: Eurostat
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3.6.3. Trade Patterns

Illustration 3 - 9 Development of Extra-EU trade
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Note: Data for EU-27 is not available before 1999.
Source: Eurostat

Since the late 1990s, the EU has experienced a negative trade balance although the
trend reversed slightly in the early part of the 2000s. Since the 4™ NC the trade
balance has deteriorated again, in particular in 2006 and 2007 imports exceeded
exports by approximately €200 billion.

Significant import of goods such as this can be seen as “exporting” emissions — the
emissions involved in the manufacture of goods are accounted for outside the EU.
Therefore the graph above demonstrates that present trading patterns will have a
broadly positive effect on decreasing the EU’s own greenhouse gas emissions,
although the exact impact will depend on the composition of imports and exports,
which is shown in the figure below.
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Illustration 3 - 10 Composition of Extra-EU trade by value in 2007
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The graph above shows the percentage (as a proportion of total trade value) of extra-
EU-27 trade by SITC (Standard International Trade Classification) category, for
imports and separately for exports, in 2007. As in the 4" National Communication
manufactured products such as Machinery and transport equipment and Chemicals
and related products make up a higher proportion of the EU’s exports than they do for
its imports. These tend to have lower emissions intensity, given the much higher value
added of the products compared to energy use, than mineral fuels, lubricants and
related materials and other raw materials, which make up a higher proportion of
imports.

3.7. Energy Profile

Energy use is the largest source of GHG emissions. The following sections provide a
high-level overview of the most relevant factors. The recent “2008 Energy and
Environment” report published by the European Environment Agency* provides more
detail on the key drivers, environmental pressures and impacts from the production
and consumption of energy. Climate policy drivers have had some impact on changes
in the EU-27 energy system to-date (for-example leading to improvements in energy
efficiency or increases in the share of renewables), although to a large extent these
have been driven by other factors (e.g. the shift to gas as a result of price differentials
with other fuels). Historic trends in GHG emissions from energy-related activities are
shown in sections 4.2.3.

However, the impacts of future climate policy in the energy sector (see section 5.4 for
further details) are likely to be far more significant, particularly as a result of the new
energy and climate package. These will lead to more sizeable shifts in energy use

14 http://www.eea.europa.eu/publications/eea_report 2008 6
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towards renewables (and also gas) as well as an overall impact on primary and final
energy consumption due to improvements in energy efficiency; these effects should
become more noticeable within these indicators in coming years.

Illustration 3 - 11 Primary energy consumption by fuel for EU-27
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Source: EEA, Eurostat

Total primary energy consumption (see Section 3.7.2 for details of final energy
consumption) in the EU-27 rose over the period from 1990 despite continued efforts to
improve energy efficiency. However, since the 4™ NC total consumption appears to
have stabilized slightly in the period from 2004 onwards.

Trends in the consumption of different energy types within the total have changed
significantly since 1990 and those trends reported in the 4™ NC have broadly
continued. Since 1990 there has been a decrease of nearly 30 % in the consumption
of carbon intensive coal and lignite. Meanwhile there has been an increase of nearly
50 % in gas consumption which, in comparison to other fossil fuels, produces lower
greenhouse gas emissions. The consumption of oil increased by just under 4 %
between 1990 and 2007. Renewables have seen the most marked increase with
consumption increasing by 93 % from 1990 levels. Consumption of energy generated
from nuclear power has also increased by 19 % on 1990 levels.

These increases have had a positive effect on the EU’'s GHG emissions as shown in
section 4.2.3. However, fossil fuels continue to dominate total energy consumption
and the share of renewable energy sources remains small despite the increase in use.
The overall increase in total primary energy consumption has also acted to counteract
some of the environmental benefits from fuel switching.
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Illustration 3 - 12 Primary energy intensity and per capita energy
consumption
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Note: As per section 3.6.1 GDP figures (used to calculate primary energy intensity)
are in chain-linked volumes, reference year 2000 (at 2000 exchange rates) - data for
all Member States is not available prior to 1995.

The above graph shows primary energy intensity (toe/unit GDP) and per capita
primary energy consumption for both the EU-15 and EU-27 Member States from 1990-
2007. In comparison to the 4™ NC, per capita energy use has actually decreased
slightly since 2004. In addition, energy intensity has decreased steadily since 1996 for
both the EU-27 and EU-15 states. Both these trends are having a positive impact in
reducing greenhouse gas emissions.
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Illustration 3 - 13 Primary energy intensity and per capita consumption by
Member State in 2007
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The above bar graph shows primary energy intensity (toe/unit GDP at purchasing
power standards) for each Member State and for the EU as a whole in 2007. The final
energy needs of the EU economy represent less than 2/3 of the EU’s primary energy
consumption. There are very significant energy losses linked to the transformation and
distribution of useful energy (e.g. as heat and electricity) to the end users. Energy
losses broadly depend on the average efficiency of conventional thermal power
stations and CHP plants, the use of nuclear power for electricity production, and the
penetration of non-thermal renewables.

Countries with lower energy intensity may also have an economy structured less
around heavy industry and more around the service industries. In addition or
alternatively, they may have a higher degree of energy efficiency (both in energy
generation and end-use) throughout the economy.

New Member States generally have higher energy intensities. However, six of those
countries (namely Romania, Latvia, Lithuania, Poland, Bulgaria and Hungary) have
particularly low per capita energy consumption — less than 2.8 toe/capita - compared
with the EU-27 average of 3.6 toe/capita. Per capita energy consumption is
particularly high in Luxembourg due to road fuel exports.*®

15 Purchase of road transport fuels by non-residents, which are allocated to
Luxembourg’s energy consumption, but consumed in other Member States.
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3.7.1.Energy Supply

Illustration 3 - 14 Supply of fossil fuels, EU-27
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Source: Eurostat

The graph shows primary production, gross inland consumption and net imports of
solid fuels, oil and gas in the EU-27 as a whole from 1990 to 2007. The vast majority
of oil consumed is from imports and the trend, although cyclical since 1990, has been
upwards with an annual growth of 0.6% since 1990. Overall oil consumption has

stayed relatively constant over this period - there has been a decline in production at
an average rate of 0.6% annually.

The same also applies to gas consumption with imports exceeding production for the
first time in 2002. Imports now make up approximately two thirds of EU gas
consumption. In the case of solid fuels, overall consumption is decreasing. Although
imports have risen in recent years, production volumes still exceed imports. If current

trends continue however it is likely that imports will exceed production volumes in the
next few years.

In general, since the 4™ NC the EU has seen a more rapid increase in its dependence
on all imported fossil fuels (around 55 % of primary energy), which has led to growing
concerns over security of supply. As in the 4™ National Communication, oil still
accounts for the largest share (46 %) of the EU’s fossil fuel consumption. Next is gas

at 30 % and then solid fuels, which contribute to 23 % of the fossil fuels the EU-27
consumes.
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Illustration 3 - 15 Gross electricity production by fuel for EU-27
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Although the absolute amount of electricity production from renewables has increased
by over two-thirds since 1990, renewable electricity still makes only a 16 %
contribution to total generation. The proportion produced by nuclear has remained
fairly constant and in 2007 it was approximately 28 % of total electricity production.
There have been big decreases in both oil and coal and lignite production, together
they accounted for one third of total production in 2007 (down from 44 % in 1990).
Production from gas has increased from 8 % of the overall mix in 1990 to 23 % in
2007.

Overall, the generation mix of electricity in the EU-27 has become less carbon
intensive since the beginning of the 1990s, with the trends seen in the 4™ NC broadly
continuing. However, the lower carbon intensity has been counterbalanced somewhat
by the overall rise in total electricity production — an increase of 30 % from 1990 to
2007.
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Illustration 3 - 16 Share of renewable energy in total primary energy
consumption, EU-27
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Source: Eurostat

The share of primary energy met by renewables has increased steadily over time to
around 8 % of total primary energy consumption, however, in comparison to the 4"
NC a more rapid increase in the share from biomass and waste was seen from 2002
onwards.

The bulk of renewable energy consumed, over two thirds, comes from biomass and
waste. Hydro is the next biggest contributor, providing one fifth of total renewable
energy, however hydro’s relative contribution to overall renewables has decreased
significantly (from a third in 1990). Wind has seen the biggest increase - from less
than 0.1 % in 1990 to contributing around 6 % of total renewable energy in 2007.
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Illustration 3 - 17 Share of renewable energy in gross final energy
consumption in 2005
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Based on 2005 figures all EU countries have a significant challenge ahead to reach the
new Renewable Energy Sources (RES) targets for 2020 (see section 5.1.2). The RES
targets include all sources of electricity, heat and transport fuel. The country with the
highest target is also the closest to meeting it, in 2005 39.8 % of Sweden’s final
energy consumption was from renewable sources close to its 2020 target of 49 %.
Denmark, Portugal, Austria, Finland and Latvia also have renewable energy targets of
at least 30 % and all are over halfway to meeting these targets.

Conversely, the United Kingdom, Ireland and the Netherlands have 2020 targets of 15
%, 16 % and 14 % respectively but in 2005 were sourcing 3.1 % of final energy or
less from renewable sources. In absolute terms the UK needs to make the biggest
increase — a further 13.7 % must come from renewable sources for the UK to meet its
target of a 15 % share in final energy consumption.
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3.7.2.Energy Consumption in Different Sectors

Illustration 3- 18 Final energy consumption by sector in the EU-27
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Source: Eurostat

Final energy consumption in the EU-27 increased by about 8 % between 1990 and
2007. The transport sector has seen the biggest increase in overall energy
consumption in the last two decades — increasing its consumption by over 34 % since
1990. This is further explored in Section 3.8. Due to the relatively small proportion of
low carbon transport or transport fuels in the EU this is having a significant impact on
GHG emissions (see section 4.2.3). The Services sector has also increased its energy
consumption markedly, by one quarter since 1990, which correlates with an increasing
share of GVA coming from this sector.

Households are also one of the largest consumers of final energy in the EU. Space
heating and cooling are the most significant components of household energy demand,
and can vary substantially from year to year depending on climatic conditions. In very
recent years, household energy consumption has declined partly as a result of higher
fuel prices and warmer weather conditions. Final energy consumption in industry has
fallen since 1990, largely as a result of a shift towards less energy-intensive
manufacturing industries, as well as the continuing transition to a more service-
oriented economy.
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3.7.3.Liberalisation and Privatisation of Energy Markets

With respect to the structuring of energy markets, one major change since the 4%
National Communication is the EU’s Third Energy Package'® introduced on 19"
September 2007. More details on these changes are described in section 5.4.

3.7.4.Energy Prices

Illustration 3 - 19 Change in average end-user energy prices in the EU-15,

1990-2007
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Note: Data for Ireland is not available from 1995 to 2001, and hence the values to
2001 represent the evolution of the average nominal prices for the EU-15 excluding
Ireland. Data is not available to compile a similar trend for the EU-27.

Source: Eurostat, DG ECFIN

The graph above illustrates how the average end-user prices of both electricity and
gas have varied since 1995 for industry and households in the EU-15. In addition, it
illustrates how disposable income has varied over this period, as this provides a very
broad indication of how expenditure on energy varies as a share of income.

The price of natural gas has generally increased over the period with a spike in 2001
and dips in 1999 and 2004, with a sharp increase from this point onwards. The peak
and troughs are more pronounced in the case of industry compared to households.
The price of electricity decreased for both groups until 2002 and has since increased
gradually.

16 Proposal for a Regulation of the European Parliament and of the Council

amending Regulation (EC) No 1775/2005 Establishing an Agency for the
Cooperation of Energy Regulators COM (2007) 0530
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Increasing gas and electricity prices should have a positive impact on the EU’'s GHG
emissions as both industry and households make efforts to conserve energy and,
improve their level of energy efficiency.

3.8. Transport Profile

The following sections provide a high-level overview of the most relevant factors
related to transport; however, the 2008 report on “Climate for a transport change”
published by the European Environment Agency'’ provides more detail on the key
drivers, environmental pressures and impacts from transport in the EU.

As reported in the 4™ National Communication, both freight and passenger transport
has continued to grow strongly since 1990 with continued growth in GHG emissions as
shown in section 4.2.3. Growth in freight transport has exceeded both growth in GDP
and industrial production, whilst growth in passenger transport, from the late 1990’s
onwards, has grown more slowly relative to GDP. This is particularly important as the
transport sector is now the largest consumer of energy within the EU-27 and the issue
of growing greenhouse gas emissions from this sector needs to be addressed. There
now appears to be gradual decoupling of passenger transport growth from GDP,
although this has not yet occurred for freight transport. However, there are a number
of recent and newly proposed policies (such as mandatory efficiency requirements for
road vehicles) that aim to accelerate such decoupling in the coming years, which are
outlined in more detail in section 5.5.

o Climate for a transport change TERM 2007: indicators tracking transport and

environment in the European Union
http://www.eea.europa.eu/publications/eea_report 2008 1/at_download/file
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3.8.1.Freight Transport

Illustration 3- 20 Growth in freight transport EU-27
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Eurostat and DG TREN sources and hence the figure is not identical to EEA indicator
CSI1036. The large change in 2004 appears to be tied to a change in methodology but
no correction figure exists. The change appears to affect in particular data from Spain,
Italy, Portugal, Poland and Romania.

Source: Eurostat, DG TREN

Since 2000 the demand for freight transport in the EU has increased at an average
rate of around 3 % per year — this is a greater rise than that of GDP. Historical data
shows that GDP is a key driver of freight transport demand and as GDP rises so does
transport demand. This will have a negative effect on the EU's GHG emissions. As
shown in Section 3.7.2 transport accounts for a significant portion of the EU’s final
energy consumption and on present trends this does not appear to be decreasing. On
the other hand, the ratio of energy consumption of transport to GDP has decreased
slightly compared to 2000'®. Nevertheless, a decoupling of demand for freight
transport from GDP has not yet been observed.

18 Eurostat (2007) Measuring progress towards a more sustainable Europe: 2007

monitoring report of EU sustainable development strategy
http://ec.europa.eu/sustainable/docs/estat 2007 sds_en.pdf
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Table 3-2 Modal split of freight transport in EU-27

tkm %
Modal split

1995 | 2007 | 1995 | 2007
Road 1289 | 1927 |42 % 46 %
Rail 386 452 13% |11 %

Inland Waterways | 122 141 4 % 3%

Oil Pipelines 115 129 4 % 3%
Sea 1150 | 1575 | 38 % 37 %
Air 2 3 0.1% | 0.1 %
Total 3064 | 4228 | 100% | 100%

Note: Air and Sea: only domestic and intra-EU-27 transport; provisional estimates.
Road: national and international haulage by vehicles registered in the EU-27.
Decoupling is calculated as the percentage change in freight intensity (tkm per unit of
GDP) compared to the previous year.

Source: Eurostat, DG TREN

The table above shows the total tonne-kilometres for different modes of freight
transport (road, rail, inland waterways, oil pipelines, sea and air) — comparing 2007
with 1995. Overall freight transport has increased by 38 % and indeed every mode of
transport in the table has increased, by between 16 % (inland waterways) and 55 %
(air). Road is still by far the most popular mode of freight transportation.

This overall increase in freight transport demand has had an adverse effect on
greenhouse gas emissions. In addition, there has been an increase in the share of
freight transport by road, which is generally more carbon intensive than alternative
modes (excluding air transport)™®.

3.8.2.Passenger Transport

Since 2000 the demand for passenger transport in the EU has increased at an average
rate of just 1 % per year but (in contrast to freight transport) at a relatively lower rate
than GDP. It appears that the desired outcome, of a gradual decoupling in passenger
transport from GDP, has been observed since 2000. Although this is more positive for
greenhouse gas emissions than the situation seen with freight transport, overall
passenger kilometres are still increasing. Given the continuing upward trend in
demand, a reduction in absolute carbon emissions in this sector will need to come
primarily via improved vehicle efficiency, modal shift to less energy intensive transport

19 European Environment Agency: Transport and environment: on the way to a

new common transport policy - EEA Report No 1/2007
www.eea.europa.eu/publications/eea_report_2007_1/eea_report_1 2007.pdf
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modes, and the shift to less carbon intensive transport fuels (e.g. sustainably
produced biofuels or low carbon electricity).

Illustration 3 - 22 Growth in passenger transport EU-27
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Note: Air and Sea: only domestic and intra-EU-27 transport; provisional estimates.
Road: national and international haulage by vehicles registered in the EU-27.
Decoupling is calculated as the percentage change in passenger intensity (pkm per
unit of GDP) compared to the previous year. Data and definitions are taken directly
from Eurostat and DG TREN sources and hence the figure is not identical to EEA
indicator CSI1035.

Source: Eurostat, DG TREN

The table below shows the total distance travelled by passenger transport — comparing
2007 with 1995. Overall passenger transport has increased by 22 %, largely as a
consequence of the 21 % increase in car transport. The only mode of passenger
transport to have decreased is sea travel. Air travel has seen the biggest percentage
increase, up 70 % from 1995. In 2007, it accounted for nearly one tenth of total
passenger transport. This is important as growth in demand for air transport has
exceeded improvements in efficiency, leading to significant increases in emissions®’.
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Table 3 - 23 Modal split of passenger transport in EU-27

pkm %

Modal split

1995 | 2007 | 1995 2007
Passenger Cars 3863 | 4688 | 73 % 72 %
Powered Two-wheelers | 123 154 2% 2%
Bus & Coach 504 539 10 % 8 %
Railway 351 395 7 % 6 %
Tram & Metro 71 85 1% 1%
Air 335 571 6 % 9 %
Sea 44 41 1% 1%
Total 5291 | 6473 | 100 % | 100 %

Note: Air and Sea: only domestic and intra-gy»; transport; provisional estimates.
Road: national and international haulage by vehicles registered in the gy.,7. Decoupling
is calculated as the percentage change in passenger intensity (pkm per unit of GDP)
compared to the previous year. Data and definitions are taken directly from Eurostat
and DG TREN sources and hence the figure is not identical to EEA indicator CSI1035.

Source: Eurostat, DG TREN

The graph below shows that in every one of the EU-27 Member States the level of car
ownership is increasing, overall ownership in the EU-27 increased by 21 % between
1995 and 2007. In Romania, Latvia and Lithuania car ownership levels have more
than trebled. Although this still leaves Romania with the lowest level of ownership in
the EU-27, Lithuania is now on a par with Sweden, Belgium, the United Kingdom, and
Finland.
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Illustration 2 - 24 Level of car ownership
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Note: Passenger car stock at end of year n divided by the population on 1% January of
year n+1. Data is not available for Malta in 1990 and 2007, only 2006 data are used.
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3.8.3. Taxes on and Prices of Transport Fuels

Illustration 2 - 25 Average (nominal) EU road transport fuel prices and tax
levels
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Source: DG TREN, EEA

The above line graph shows how average diesel and petrol prices have evolved in the
EU Member States since 1990. Overall, the prices for both fuels approximately
doubled between 1990 and 2007 due to substantial increases in oil prices (when
adjusting for inflation, real prices increased by around a third over the same period).
The tax on petrol increased by only 20 % and the tax on diesel increased 41 % over
the same period, so the proportion of tax in the price of fuels has decreased. Despite
this increase in prices, both freight and passenger transport are continuing to
increase. However, rising prices will also help stimulate demand for more efficient
vehicles. Road fuels have declined sharply from their peak in 2008 as the price of oil
has declined, with (nominal) prices again similar to those in the early 2000s.
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3.9. Industry

Illustration 2 - 26 Composition of industry based on gross value added (at
basic prices) of main economic sectors
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volumes, reference year 2000 (at 2000 exchange rates). Data for all Member States is
not available prior to 1995. N.e.c = not elsewhere classified.

Source: Eurostat

The figure above shows the GVA of main sectors at NACE 31 branch level, for all C and
D industrial subsectors in constant (2000) prices, in 1991/1995 and 2008 for both the
EU-15 and EU-27. The energy and emissions intensity of different branches of
manufacturing can change significantly. For example, manufacture of steel, paper and
chemicals (including refining) is generally more intensive than other branches of
manufacturing. GVA in manufacturing in the EU increased by 27 % from 1995 to
2007, and increased in most subsectors excluding textiles and leather. GVA in mining
(both energy and non-energy products) declined by around 60 % over the same
period. The structure of industry has also changed slightly from 1995 to 2007, with an
increasing share of GVA in total EU-27 industrial GVA (excluding construction) from
chemicals and electrical equipment manufacture (by 2 and 5.5 percentage points
respectively).

3.10. Waste

Greenhouse gas emissions from waste depend on the quantity of waste and how it is
disposed of (including recycling, landfill and incineration). All routes have an impact on
emissions through the consumption of energy in the collection, treatment and
production of waste — trends in emissions from waste can be seen in section 4.2.3.
Waste to landfill produces large methane emissions if not managed correctly (e.g. via
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methane recovery and diversion of biodegradable municipal waste from Ilandfill).
Recycling and incineration of waste with energy recovery generally result in lower
greenhouse gas emissions than disposing of the waste to landfill, and these routes are
increasingly used, in part as a result of the policy drivers discussed in section 5.9.

The chart below shows the amount of municipal waste generated for each Member
State (in 2007) broken down by different treatment route. For the EU-27 on average
two fifths of waste is sent to landfill, two fifths is recycled and the remainder is
incinerated. The lowest recycling rates are in Czech Republic, Malta and Lithuania — at
less than 10 %. The amount of municipal waste is expected to grow by 25 % within
the EU from 2005 to 2020, with great variability between Member States?.

Illustration 2 - 27 Generation and treatment of municipal waste per capita in
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3.11.Building Stock and Urban Structure

Energy consumption for space heating within buildings forms a significant component
of all EU energy consumption. Overall energy consumption in households alone
consumes 26 % of total energy in the EU-27 (as shown in Section 3.7.2). The level of
energy consumption within buildings is primarily affected by: the thermal properties of
the building (in terms of insulation, building type — e.g. flat/house); the efficiency of

20-http://www.eea.europa.eu/publications/briefing_2008_1/Supporting_document_to_
EEA Briefing_2008-01.pdf

32



the heating system; and the stock/efficiency of the appliances used. In general, newer
dwellings are likely to be more energy efficient than older buildings.

Illustration 2 - 28 Household energy consumption, space heating per m?,
climate corrected
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long-term average climate to account for temperature differences between countries.
Complete data is only available for the Member States shown. Data is not available for
all EU Member States, values for the EU-15 and EU-27 reflect the average across
available Member States within those groupings.

Source: Odyssee

The level of climate corrected household space heating energy consumption per m?
provides a good proxy for the thermal and heating system efficiency of households (as
it controls for the effect of size of building and temperature on consumption). This has
on average, fallen for the EU-15 and EU-27 countries from 1990 to 2006 - indicating a
slight improvement in energy efficiency. However, there is significant variation in the
housing stock between the Member States as to the extent of this decrease — indeed
in Greece and Italy it has increased.

However, the building sector has one of the highest potentials for improved energy
efficiency and measures to reduce the space heating/cooling demand in buildings
represent a significant part of this potential. Many of these measures (such as
improved insulation) are highly cost-effective, but a number of other barriers to their
implementation exist. These are being addressed by a number of the policies related
to end-use energy efficiency described in section 5.4.4.
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Illustration 2 - 29 Drivers of the change in average annual energy
consumption per household in the EU-27 from 1990 to 2006
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Although the total amount of energy consumed by households has increased by 15 %
(due primarily to rising population and corresponding increases in the building stock)
the consumption per household has decreased on average by around 0.2 % annually
from 1990 to 2006. This overall change contains a set of opposing drivers. Improved
energy efficiency has helped to bring down the energy consumed and consequent
greenhouse gas emissions for this sector. By contrast an increase in the number of
appliances, larger homes and other factors (e.g. behavioural changes such as
maintaining higher internal room temperatures) has acted to counteract this to a large
extent by increasing energy use. For appliance consumption, higher levels of
ownership acts to increase the overall level of energy consumption, but that has been
counteracted to some extent by an increase in end-use efficiency of individual
appliances.
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Illustration 2 - 30 Services sector building energy consumption indicators
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Note: Data is not available to provide EU-27 values for all indicators

Data on energy efficiency in service sector buildings is generally more uncertain, but
the indicators in the graph above provide a ‘reasonable’ proxy for this as most energy
consumed within buildings is for space heating, cooling and appliances (such as for IT
equipment). Unit consumption per m? controls for the effect of building size on energy
consumption and consumption per employee controls, broadly, for the effect of total
equipment ownership.

Total, unit consumption per employee and per m? have declined steadily since 1990,
indicating a likely overall improvement in efficiency. The decrease is higher than for
households, in part due the higher stock turnover in the services sector, which leads
to a greater proportion of retrofitting and new buildings. However, since around 2001
these trends have stabilised or even strongly reversed in the case of unit consumption
per m?. A significant factor in this is rising electricity consumption, e.g. for L.T.
equipment and air conditioning.

3.12.Agriculture

Overall the area of land under agricultural use across the EU-27 states has decreased
by approximately 10 % from 1990 to around 2005. Estonia, Greece, Italy, and
Slovakia have seen a decrease of over one-fifth. Agriculture is a significant source of
GHG emissions, for example, due to N,O associated with fertilizer use and CH; from
livestock (as well as energy consumption in the sector itself). These trends are
highlighted in more detail in the figure below (trends in agriculture emissions are
outlined in section 4.2.3), but the overall decrease in agricultural activity will have a
generally positive effect on total greenhouse gas emissions within the EU. Land-use
has not changed significantly since 2000 (the period shown in the 4™ NC).
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Illustration 2 - 31 Total utilised agricultural land and usage patterns, 1990

and 2005
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Source: Eurostat

The consumption of nitrogenous fertilizer has fallen steadily in more recent years, by
around 10 % since 2000, which will lead to an overall positive impact on total
greenhouse gas emissions. In addition, the impact from livestock, has also decreased
in the EU-15 due to falling cattle and sheep numbers. However, the number of pigs
reared per capita has not fallen as rapidly and has stabilised in more recent years,
albeit with a small increase in 2006 / 2007.
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Illustration 2 - 32 Index of EU-15 fertilizer consumption and livestock
numbers
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3.13.Forest

Overall, the total forested area across the EU-27 Member States increased by 4.5 %
between 1990 and 2007, the annual rate of increase (approximately 0.25 % per year)
is similar to that seen in the 4™ NC (including Other Wooded Land in the total, the
increase was 5% over the period). With the exceptions of Sweden and Belgium (that
have shown a decrease of 1.8 % and 3.1 % respectively between 1990 and 2007)
there has been an increase in forested area in all Member States. Two thirds of the
total forested area is comprised of just six countries: Finland, France, Germany, Italy,
Spain and Sweden. The increase in forested and wooded areas throughout the EU is
important for greenhouse gas emissions given their role as a carbon sink (trends in
emissions related to Land-Use, Land-Use Change and Forestry are provided in section
4.2.3).
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Illustration 2- 33 Changes in Forest area, 1990 and 2007
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Source: Member State Submissions to UNFCCC 2009, JRC

3.14.0ther Circumstances

One of the main factors that may have an impact on the EU’s greenhouse gas
emissions in the near future is the global economic downturn. However, reliable
estimates of this impact are not yet available.

In addition, the impact of high oil prices in 2007/2008 is not fully accounted for in this
National Communication given the coverage of available data (primarily to
2006/2007). This may have prompted recent investment in longer term energy saving
measures, although the crash in oil prices toward the end of 2008 may well have
ended such an investment cycle.

As discussed in more detail in the chapter on Policies and Measures many of the
policies that were put in place to encourage renewable energy and energy efficiency
were only implemented in more recent years. Therefore the impact of these policies
will generally not yet be visible in the time series presented in this chapter. The effect
of policies would also need to be separated from the other national circumstances
influencing emissions described above.

Finally, whilst the focus of National Communications is on the basket of 6 main
greenhouse gases (CO,, CH4, N,O, HFCs, PFCs, SFe¢) it is also important to highlight
the impact of, and interaction with, other air pollutants on radiative forcing (which can
be both positive and negative). The radiative impact of short-lived species such as
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tropospheric ozone and aerosols may be particularly significant, but the uncertainties

surrounding the level of impact are still large®.

Illustration 2 - 34 Example of estimated climate forcings from different
emission types
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Hansen J. E., Sato M. PNAS (Proceedings of the National Academy of

Source:
Sciences) 2001;98:14778-14783.

21 JRC (2007) Presentation on interactions between atmospheric pollution and
climate at regional scale, European Commission Joint Research Centre
http://www.enero.eu/files/files/AIR_Climate Wshp 2008/03_enero_aq_climate

rscale 080214 jrc_j p putaud fr raes.pdf
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4. GREENHOUSE GAS INVENTORY INFORMATION

Key developments:

e Total GHG emissions in the EU-15 (without LULUCF) decreased by 4.3 % from
1990 to 2007. Over the same period, EU-27 GHG emissions decreased by
9.3 %. In both EU-15 and EU-27 the biggest relative change has been in the
waste sector where the emissions of CH; from managed solid waste landfills
decreased substantially.

e Averaged over the latest five years, EU-15 emissions (without LULUCF) were
3.1 % below their base year emission level.

e Emissions of total greenhouse gases decreased by 1.6 % in the EU-15 and
1.2 % in the EU-27 between 2006 and 2007. This was largely due to the
reduction in CO, emissions from the household and service sectors, because of
the warmer weather conditions of 2007 compared to the previous year and due
to shifts in fuel purchase (from 2007 to 2006 and 2008) because of fuel price
variations.

e The EEA produced preliminary EU-wide estimates of total greenhouse gas
emissions for 2008, using verified EU ETS emissions for 2008 and other
national and European statistical data sources, available as of mid-July 2009.
The estimates indicate that EU greenhouse gas emissions decreased in 2008
for the fourth consecutive year. Compared to the 2007 emission data, the
annual reduction is estimated to be about 1.3 % for the EU-15 and 1.5 % for
the EU-27. In addition to these estimates, a humber of Member States have
also produced early estimates of 2008 emissions, including Denmark, Finland,
Germany, Greece, Italy, Luxembourg, Slovenia and Spain. Official 2008
greenhouse gas emissions for the EU will be available in 2010, when the
European Community Greenhouse Gas Inventory 1990-2008 and Inventory
Report 2010 is published for submission to the UNFCCC.

4.1. Introduction and Summary Tables

This chapter presents greenhouse gas emission trends of the European Community
(EC), for the EU-15 and EU-27 for the period 1990-2007. The legal basis of the
compilation of the EC inventory and the inventory methodology and data availability
are also described briefly. The greenhouse gas data presented in this chapter are
consistent with the 2009 submission of the EC to the United Nations Framework
Convention on Climate Change (UNFCCC) Secretariat?’>. Summary tables of GHG
emissions for the EU-15 in the common reporting format are presented in Appendix A.

The submission to the UNFCCC also contains details of contacts, relevant institutions
and the development and procedural arrangements of the inventory, beyond those
presented in this chapter. The EC inventory has been compiled from data delivered by
the Member States by 15™ January 2009 under Council Decision 280/2004/EC and
subsequent updates to these data received before 28™ May 2009.

22 European Environment Agency, Technical Report No 04/2009 Annual European

Community greenhouse gas inventory 1990-2007 and inventory report 2009
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In addition, Appendix B also includes the emissions inventory summary tables of the
EU-27 for 1990-2007. These data and the complete submissions of the Member States
under Council Decision 280/2004/EC are available on the EEA website®.

4.2. Descriptive Summary of EC GHG Emissions Trends
4.2.1.0verall Greenhouse Gas Emissions Trends

Total GHG emissions excluding LULUCF (land-use, land-use change and forestry) in
the EU-15 decreased by 4.3 % between 1990 and 2007. Emissions decreased by
1.6 % between 2006 and 2007. Averaged over the last five years EU-15 emissions
stood 3.1 % below their base year emissions — this measure is used because the

Kyoto target itself is based upon a five-year average from 2008-2012 — which is
shown in the illustration below.

Illustration 4-1 EU-15 GHG emissions 1990-2007 compared with Kyoto target
for 2008-2012 (excluding LULUCF)
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Notes: The linear target path is not intended as an approximation of past and future
emission trends. It provides a measure of how close the EC emissions in 2007 are to a
linear path of emissions reductions from 1990 to the Kyoto target for 2008-2012,
assuming that only domestic measures will be used. Therefore, it does not deliver a
measure of (possible) compliance of the EC with its GHG targets in 2008-2012, but
aims at evaluating overall EC GHG emissions in 2007. The unit is index points with
base year emissions being 100. GHG emission data for the EC as a whole do not

23 http://www.eea.europa.eu/publications/european-community-greenhouse-gas-
inventory-2009
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include emissions and removals from LULUCF. In addition, no adjustments for
temperature variations or electricity trade are considered.

For the fluorinated gases the EC base year emissions is the sum of Member States’
emissions in the respective base years. Twelve Member States have chosen to select
1995 as base year under the Kyoto Protocol. Austria, France and Italy have chosen to
use 1990. Therefore, the EC base year estimates for fluorinated gas emissions are the
sum of 1995 emissions for 12 Member States and 1990 emissions for Austria, France
and Italy.

For this reason and because of recalculations for the emissions in 1990, the emissions
in 1990 need not be exactly 100. The Kyoto target relates to average emissions over
the five-year period 2008-2012, the latest five-year available (2003-2007) is shown,
in addition to the GHG emission trends for 1990-2007.

Total GHG emissions excluding LULUCF (land-use, land-use change and forestry) in
the EU-27 decreased by 9.3 % between 1990 and 2007. Emissions decreased by
1.2 % between 2006 and 2007.

Illustration 4-2 EU-27 GHG emissions 1990-2007 compared with the EC’s
target for 2020 (excluding LULUCF)
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In the EU-15, the change of total GHG emissions excluding LULUCF between the fixed
Kyoto base year and 2007 was -5.0 %. The effect of the recalculation in 2006,
comparing the 2008 and 2009 inventories, was 0.8 %. This means that of the 5.0 %
reduction in emissions between the Kyoto base year and 2007, 0.8 % has been due to
recalculations. These were mainly due to the revised energy balance in Germany and
the use of a revised emission factor for agriculture (nitrogen leaching) in Germany.
The other main reason was more widespread use of the N,O emission factors in the
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COPERT4 model for estimating emissions from road transport. The N,O emission factor
in COPERT4 is lower than in COPERT3. This has the effect of reducing N,O emissions
more in later years because of the upward trend in the use of catalysts to reduce NOy
emissions. In the EU-15, recalculations for the year 1990 had only a small affect
(-0.3 % between the 2008 and 2009 submissions). In the EU-27, recalculations
affected the year 1990 by -0.2 % and the year 2006 by -0.7 %.

4.2.2.Emission Trends by Gas

Table 4-1 gives an overview of the main trends in the EU-15 GHG emissions and
removals for 1990-2007. Also in the EU-15 the most important GHG is CO,,
accounting for 83.7 % of total EU-15 emissions in 2007 excluding LULUCF. In 2007,
EU-15 CO, emissions without LULUCF were 3,391 Tg, which was 0.9 % above 1990
levels. Compared to 2006, CO, emissions decreased by 1.8 %.
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Table 4-1 Overview of EU-15 GHG emissions and removals from 1990 to 2007 in CO2 equivalents (Tg)

GREENHOUSE GAS EMISSIONS 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Net CO, emissions/removals 3,138 | 3,122 | 3,051 | 3,004 | 2,995 | 3,024 | 3,080 | 3,025 | 3,077 | 3,037 | 3,087 | 3,135 | 3,111 | 3,156 | 3,190 | 3,156 | 3,158 | 3,126
CO; emissions (without LULUCF) 3,360 | 3,383 | 3,306 | 3,252 | 3,252 | 3,286 | 3,363 | 3,308 | 3,355 | 3,328 | 3,354 | 3,422 | 3,411 | 3,477 | 3,488 | 3,459 | 3,452 | 3,391
CH,4 436 432 426 423 414 411 406 394 385 376 366 354 344 331 320 314 309 305
N2-O 387 383 376 363 370 371 375 374 354 334 331 323 315 313 314 309 295 292
HFCs 28 28 29 31 36 41 47 53 54 47 46 44 46 50 50 53 54 57

PFCs 17 15 13 12 12 11 11 10 9 9 7 6 8 7 5 4 4 3

SFe 11 11 12 13 14 15 15 14 13 11 11 10 9 9 9 9 9 9

Total (with net CO, emissions/removals) 4,016 | 3,992 | 3,907 | 3,846 | 3,840 | 3,873 | 3,934 | 3,870 | 3,891 | 3,813 | 3,848 | 3,873 | 3,834 | 3,866 | 3,888 | 3,845 | 3,828 | 3,793
Total (without CO, from LULUCF) 4,239 | 4,253 | 4,162 | 4,095 | 4,097 | 4,136 | 4,218 | 4,153 | 4,170 | 4,104 | 4,114 | 4,160 | 4,134 | 4,187 | 4,187 | 4,148 | 4,122 | 4,058
Total (without LULUCF) 4,233 | 4,247 | 4,157 | 4,089 | 4,089 | 4,128 | 4,210 | 4,146 | 4,163 | 4,098 | 4,108 | 4,154 | 4,127 | 4,180 | 4,180 | 4,141 | 4,116 | 4,052
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When the 4" National Communication from the EC was produced®, CO, emissions
without LULUCF in 2003%° were 3.4 %, above 1990 levels, although emissions of CH,
and N,O had declined over the same period. These features in the emission data have
remained in the 2007 GHG inventory, although the increase in CO, emissions has been
less significant. Emissions of CO, and F-gases increased slightly from 1990 to 2007 by
31 Tg (0.9 %) and 13 Tg CO, eq. (24 %), respectively. Emissions of CH, decreased by
131 Tg CO; eq. (—30 %) and emissions of N,O decreased by 95 Tg CO, eq. (-25 %).

Table 4-2 gives an overview of the main trends in EU-27 GHG emissions and removals
for 1990-2007. The most important GHG by far is CO,, accounting for 83 % of total
EU-27 emissions in 2007 excluding LULUCF. In 2007, EU-27 CO, emissions excluding
LULUCF were 4,187 Tg, which was 4.8 % below 1990 levels. Compared to 2006, CO,
emissions decreased by 1.3 %.

24 Summary of 4th National Communication in Communication from the

Commission (COM(2006) 40 final). See http://eur-
lex.europa.eu/LexUriServ/site/en/com/2006/com2006 _0040en01.pdf

At the time of the 4™ National Communication, 2003 was the latest inventory
data available.

25
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Table 4-2 Overview of EU-27 GHG emissions and removals from 1990 to 2007 in CO, equivalents (Tg)

GREENHOUSE GAS | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
EMISSIONS

Net CO, emissions/removals 4,057 | 3,943 | 3,791 | 3,738 | 3,710 | 3,755 | 3,838 | 3,753 | 3,741 | 3,669 | 3,714 | 3,758 | 3,722 | 3,793 | 3,819 | 3,783 | 3,794 | 3,771
CO, emissions (without LULUCF) 4,400 | 4,343 | 4,191 | 4,126 | 4,103 | 4,150 | 4,251 | 4,163 | 4,152 | 4,084 | 4,106 | 4,184 | 4,158 | 4,252 | 4,264 | 4,232 | 4,243 | 4,187
CH, 602 | 588 |571 |[561 |548 |547 |541 |525 |[505 |494 | 481 | 466 | 457 | 446 | 433 | 426 | 422 | 416
N,O 513 | 485 | 466 | 447 | 454 | 455 | 460 | 458 | 434 | 411 | 409 | 403 |[392 |[391 |394 |38 |375 | 374
HFCs 28 28 29 31 36 41 48 54 55 48 48 46 49 53 54 59 60 63
PFCs 20 18 15 14 14 14 13 11 10 10 8 8 9 8 6 5 5 4

SFe 11 11 12 13 15 16 15 14 13 11 11 11 10 9 9 9 10 10
Total (with net CO, emissions/removals) | 5,230 | 5,073 | 4,885 | 4,806 | 4,776 | 4,827 | 4,915 | 4,814 | 4,759 | 4,643 | 4,671 | 4,692 | 4,639 | 4,700 | 4,717 | 4,672 | 4,666 | 4,638
Total (without CO; from LULUCF) 5573 | 5,473 | 5,284 | 5,194 | 5,169 | 5,223 | 5,328 | 5,224 | 5,170 | 5,059 | 5,063 | 5,118 | 5,074 | 5,160 | 5,162 | 5,120 | 5,114 | 5,054
Total (without LULUCF) 5,564 | 5,464 | 5276 | 5,186 | 5,159 | 5,213 | 5,318 | 5,214 | 5,160 | 5,049 | 5,054 | 5,109 | 5,066 | 5,150 | 5,153 | 5,111 | 5,105 | 5,045
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4.2.3.Emission Trends by Main Source

Table 4-3 gives an overview of EU-15 GHG emissions, for 1990-2007, presented in
the same sectors used for reporting the EU-27 emissions. Emissions from international
aviation and shipping are presented in the table but are excluded from national totals.
The emissions from the largest sector, energy, with 58.5 % the total emissions,
decreased by 189 Tg CO, equivalents (-7.4 %). Emissions from the industrial
processes sector decreased by 40 Tg CO, eq. (—10.8 %); emissions from the transport
sector increased by 165 Tg CO, eq. (—23.6 %) emissions from the agriculture sector
decreased by 48 Tg CO, equivalents (—11.5 %); emissions from the waste sector
decreased by 66 Tg CO, eq. (-39 %); and emissions from ‘other’ sector decreased by
4 Tg CO, eq. (—28.6 %).

Table 4-4 gives an overview of EU-27 GHG emissions in seven sectors for 1990—2007.
Emissions from international aviation and shipping are presented in the table but are
excluded from the national totals. The energy sector is the largest sector by far,
accounting for 59.8 % of total EU-27 emissions in 2007. The second largest sector is
transport (19.5 %), followed by agriculture (9.2 %). The increase in emissions
between 1990-2007 from the transport sector is due to both growth in passenger
transport and freight transport (see section 3.8) although there have been policies and
measures implemented in this sector to mitigate emissions (see section 5.5).
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Table 4-3 Overview of EU-15 GHG emissions in the main source and sink categories 1990 to 2007 in CO, equivalents

(Tg) **
GHG SOURCE AND SINK 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
1. Energy 2,558 | 2,577 | 2,479 | 2,423 | 2,399 | 2,418 | 2,486 | 2,409 | 2,428 | 2,383 | 2,397 | 2,459 | 2,434 | 2,487 | 2,477 | 2,452 | 2,438 | 2,369
2. Industrial Processes 372 | 361 | 349 | 339 | 361 | 371 | 369 | 378 | 357 | 325 | 330 | 321 | 320 | 325 | 331 | 332 | 325 | 332
3. Transport 699 | 713 | 738 | 746 | 750 | 760 | 777 | 786 | 810 | 830 | 831 | 840 | 850 | 856 | 867 | 862 | 863 | 864
4. Agriculture 419 | 410 | 405 | 398 | 400 | 402 | 406 | 407 | 407 | 406 | 403 | 394 | 389 | 385 | 383 | 377 | 373 | 371
5. Land-Use, Land-Use Change and Forestry -217 | -255 | -250 | -242 | -249 | -255 | -276 | -276 | -271 | -284 | -260 | -280 | -294 | -314 | -292 | -296 | -288 | -259
6. Waste 171 | 173 | 172 | 170 | 168 | 165 | 161 | 153 | 148 | 141 | 136 | 129 | 123 | 117 | 112 | 109 | 107 | 105
7. Other 14 13 13 13 12 12 12 12 12 12 12 11 11 11 10 10 10 10
Total (with net CO, emissions/removals) 4,016 | 3,992 | 3,907 | 3,846 | 3,840 | 3,873 | 3,934 | 3,870 | 3,891 | 3,813 | 3,848 | 3,873 | 3,834 | 3,866 | 3,888 | 3,845 | 3,828 | 3,793
Total (without LULUCF) 4,233 | 4,247 | 4,157 | 4,089 | 4,089 | 4,128 | 4,210 | 4,146 | 4,163 | 4,098 | 4,108 | 4,154 | 4,127 | 4,180 | 4,180 | 4,141 | 4,116 | 4,052
International aviation 62 62 67 71 75 80 84 89 96 104 110 109 106 110 119 124 129 133
International marine 104 | 103 | 104 | 108 | 105 | 107 | 124 | 124 | 130 | 124 | 130 | 135 | 140 | 142 | 150 | 158 | 168 | 170
26 7. ‘Other’ includes emissions from Solvent and Other Product Use reported in sector 3 and sector 7 from the CRF
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Table 4-4 Overview of EU-27 GHG emissions in the main source and sink categories 1990 to 2007 in CO, equivalents

49

(Tg)”
GHG SOURCE AND SINK 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
. Energy 3,498 | 3460 | 3,280 | 3,227 | 3171 | 3,294 | 3280 | 3,164 | 3,123 | 3,046 | 3,052 | 3,122 | 3,079 | 3,155 | 3,134 | 3,005 | 3,000 | 3,017
2. Industrial Processes 478 441 425 410 438 456 453 460 432 393 405 394 390 401 413 420 418 431
3. Transport 780 | 785 | 808 | 816 | 823 | 838 | 83 | 873 | 901 | o918 | 918 | 931 | 944 | 954 | 973 | 972 | o978 | 983
4. Agriculture 579 | 549 | 526 | s06 | 505 | 504 | s06 | s07 | s05 | s01 | 493 | 485 | 4vo | 474 | 473 | 466 | 463 | 462
> dngfé;fj Land-Use Changel 53, | 391 | 302 | 380 | 383 | -3s5 | -403 | -a00 | -s01 | -a06 | -383 | -a17 | -a27 | -a50 | -436 | -a30 | -a20 | -a07
6. Waste 213 | 215 | 213 | 212 | 210 | 207 | 203 | 196 | 184 | 178 | 172 | 164 | 160 | 154 | 149 | 146 | 144 | 141
7. Other 16 16 15 15 14 14 14 14 14 14 14 13 13 13 13 12 13 12
Z%tg'sions(/‘:‘g:]‘ovalsr)‘et COA 5230 | 5073 | 4885 | 4806 | 4776 | 4827 | 4915 | 4813 | 4758 | 4643 | 4671 | 4692 | 4638 | 4700 | 4717 | 4671 | 4665 | 4638
Total (without LULUCF) 5564 | 5464 | 5276 | 5186 | 5159 | 5213 | 5318 | 5214 | 5159 | 5049 | 5053 | 5109 | 5066 | 5150 | 5153 | 5111 | 5,104 | 5045
International aviation 66 66 71 75 79 84 88 92 100 | 207 | 124 | 113 | 122 | 115 | 123 | 120 | 135 | 139
International marine 1170 | 1208 | 109 | 1212 | 109 | 110 | 127 | 127 | 133 | 127 | 133 | 138 | 145 | 148 | 156 | 164 | 174 | 176
27 7. ‘Other’ includes emissions from Solvent and Other Product Use reported in sector 3 and sector 7 from the CRF




International bunker emissions of the EC inventory are the sum of the Aviation bunker
and Maritime bunker emissions of the Member States?®. Between 1990 and 2007,
greenhouse gas emissions from international bunker fuels increased by 82 % in the
EU-15 and by 79 % in the EU-27. Greenhouse gas emissions from maritime bunkers
(international shipping) account for 56 % and emissions from aviation bunkers
(international aviation) accounts for 44 % of the total international bunkers in the EU-
27. These emissions are reported as memo items but excluded from national totals.
The emissions from these two sources are equivalent to 4.2 % (170 Mt) and 3.3 %
(133 Mt) of total EU-27 GHG emissions in 2007.

4.2.4.Change in Emissions from Key Source Categories for EU-15

Key source categories are defined as the sources of emissions that have a significant
influence on the inventory as a whole, in terms of the absolute level of the emissions,
the trend, or both. Road transport is a key source category in the EC inventory, and
the main reason for the increase in EU-15 CO, emissions between 1990 and 2007 was
the growth in road transport. The growth in passenger transport and freight is
presented in section 3.8. The large increase in road transport-related CO, emissions
was only partly offset by reductions in energy-related emissions from manufacturing
industries and ‘other’ sectors Emissions from the sector ‘other’ are the sum of the
reductions from sources not categorized as key sources. Carbon dioxide emissions
from public electricity and heat production have increased despite some switching to
lower carbon sources (see section 3.7.1) since 1990.

28 The definitions in Tables 2.8 and 2.9 of the IPCC good practice guidance are

based on activities within ‘one country”. This means domestic aviation is
defined for individual countries. The decision tree in Figure 2.8 of the IPCC
good practice guidance considers ‘national fuel statistics’ for domestic aviation.
As the EC is neither a country nor a nation, the EC’s interpretation of the good
practice guidance is that the emission estimate at EC level has to be the sum of
Member States estimates for domestic air or marine transport as they are the
countries or nations addressed in the definition and decision trees of the IPCC
good practice guidance.
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Illustration 4-3 Absolute change of CO, emissions by large key source
categories 1990 to 2007 in CO, equivalents (Tg) for EU-15
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Methane emissions account for 7.5 % of total EU-15 GHG emissions excluding LULUCF
and the net emissions and removals decreased by 30 % since 1990 to 305 Tg CO; eq.
in 2007. The two largest key sources account for 55.2 % of CH,; emissions in 2007.
The illustration below shows the change in CH; emissions. The main reasons for
declining CH, emissions were 1) reductions in solid waste disposal on land, due to the
increased use of recycling and incineration of waste with energy recovery as a result
of the policy drivers discussed in section 5.9, and 2) the decline of coal-mining.
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Illustration 4-4 Absolute change of CH, emissions by large key source
categories 1990 to 2007 in CO, equivalents (Tg) for EU-15
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Nitrous oxide emissions are responsible for 7.2 % of total EU-15 GHG emissions
excluding LULUCF and the net emissions and removals decreased by 24.5 % to 292 Tg
CO, eq. in 2007. The two largest key sources account for 53 % of N,O emissions in
2007. The figure below shows the change in N,O emissions. The main reasons for the
large reductions in N,O emission were abatement measures to mitigate emissions
from adipic acid production and reductions in direct soil emissions. The consumption of
nitrogenous fertilizer has fallen steadily by approximately 10 % since 2000 (see

section 3.12).
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Illustration 4-5 Absolute change of N20 emissions by large key source
categories 1990 to 2007 in CO2 equivalents (Tg) for EU-15
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Fluorinated gas emissions account for 1.7 % of total EU-15 GHG emissions. In 2007,
emissions were 69 Tg CO, eq., which was 24.1 % above 1990 levels. The two largest
key sources account for 88 % of fluorinated gas emissions in 2007. The figure below
shows that emission of HFCs from consumption of halocarbons and sulphur
hexafluoride showed large increase between 1990 and 2007. The main reason for this
is the phase-out of ozone-depleting substances such as chlorofluorocarbons under the
Montreal Protocol and the replacement of these substances with HFCs (mainly in
refrigeration, air conditioning, foam production and as aerosol propellants). On the
other hand, HFC emissions from production of halocarbons and sulphur hexafluoride
decreased substantially.
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Illustration 4-6 Absolute change of fluorinated gas emissions by large key
source categories 1990 to 2007 in CO2 equivalents (Tg) for EU-15
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4.2.5.Change in Emissions from Key Source Categories for EU-27

In the EU-27 inventory, many of the key source categories emissions reduced between
1990 and 2007. The main reasons for the decrease in EU-27 CO, emissions was due to
the reduction in emissions from the manufacturing and construction industries and
from public electricity and heat production. Emissions from the sector ‘other’ are the
sum of the reductions from sources not categorized as key sources. Similar to the EU-
15, road transport contributed significantly to the increase in CO, emissions, although
in the case for the EU-27 the magnitude of the increase was less than the overall
reduction that occurred in the other sectors.
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Illustration 4-7 Absolute change of CO2 emissions by large key source
categories 1990 to 2007 in CO2 equivalents (Tg) for EU-27
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Methane emissions account for 8.3 % of total EU-27 GHG emissions excluding LULUCF
and the net emissions and removals decreased by 31 % since 1990 to 416 Tg CO,; eq.
in 2007. The two largest key sources account for 50 % of CH,; emissions in 2007. The
illustration below shows that the change in CH; emissions.
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Illustration 4-8 Absolute change of CH4 emissions by large key source
categories 1990 to 2007 in CO2 equivalents (Tg) for EU-27
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Nitrous oxide emissions are responsible for 7.4 % of total EU-27 GHG emissions
excluding LULUCF and the net emissions and removals decreased by 27 % to 374 Tg
CO, eq. in 2007. The two largest key sources account for 53 % of N,O emissions in
2007. The figure below shows the change in N,O emissions. The main reasons for the
large reductions in N,O emission were for the same reasons as the EU-15.
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Illustration 4-9 Absolute change of N20 emissions by large key source
categories 1990 to 2007 in CO2 equivalents (Tg) for EU-27
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Fluorinated gas emissions account for 1.5 % of total EU-27 GHG emissions excluding
LULUCF. In 2007, emissions were 77 Tg CO, eq., which was 31 % above 1990 levels.
The two largest key sources account for 88 % of fluorinated gas emissions in 2007.
The figure below shows that HFC emissions from the consumption of halocarbons and
sulphur hexafluoride increased by 61 Tg between 1990 and 2007. The main reason for
this is the phase-out of ozone-depleting substances such as chlorofluorocarbons under
the Montreal Protocol and the replacement of these substances with HFCs (mainly in
refrigeration, air conditioning, foam production and as aerosol propellants). On the
other hand, HFC emissions from production of halocarbons and sulphur hexafluoride
decreased substantially.
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Illustration 4-10 Absolute change of F-gas emissions by large key source
categories 1990 to 2007 in CO2 equivalents (Tg) for EU-27
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4.2.6.Key Drivers Affecting Emission Trends

The sections below summarise the main reasons for the changes in emissions in the
EU during the period 2006-2007. The main reasons for the changes during the period
1990-2007 are described in more detail in section 3 - National Circumstances.

EMISSION DECREASE
Contribution by EU-15:

e CO2 emissions from households and the service sector®® fell by 66.8 million
tonnes or -10.8 %. The use of fossil fuels (i.e. oil, gas and coal) decreased by
10.1 %, particularly in households, mainly due to a lower number of heating
degree days and due to shifts in fuel purchases (from 2007 to 2006 and 2008)
because of fuel price variations.

29 This includes emissions from fuel combustion in commercial and institutional

buildings, and all emissions from fuel combustion in households. It also
includes a smaller source category covering fuel combustion emissions from
agriculture, forestry and fishing. It should be noted that greenhouse gas
emissions from households and services do not include indirect emissions. That
is, greenhouse gas emissions resulting from the production of heat and
electricity supplied to households and services are included under public
electricity and heat production. Direct combustion emissions from households
are outside the EU ETS.
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CO, emissions from manufacturing industries (excluding iron and steel) fell by
8.2 million tonnes or -1.9 %), with the main reductions in Italy, Spain and the
United Kingdom.

Fugitive emissions of CH, fell by 2.2 million tonnes or -6.5 % mainly in Germany
and the United Kingdom, due to reduced coal mining activity and improvements
to the gas distribution network.

Emissions from iron and steel production fell due to reduced energy use, mainly
in Germany (decline of 2.2 million tonnes or -1.4 %).

EU-27:

In addition to the factors driving EU-15 emissions outlined above, EU-27 emissions are
also influenced by the following trends in the EU-12:

CO, emissions from households and services fell by 79.1 million tonnes (-
10.9 %). Substantial decreases were reported in Poland, Hungary and Czech
Republic due to the decrease in use of solid, gaseous and liquid fuels,
corresponding to the warmer weather conditions in 2007.

CO, emissions from manufacturing industries excluding iron and steel fell by 4.7
million tonnes (-0.9 %). The decrease is mainly due to EU-15 Member States.
Several newer Member States report increased emissions, with the Czech
Republic reporting the highest increase.

Fugitive CH, emissions from energy supply fell by 3.1 million tonnes (-4.4 %),
with significant reductions reported by Czech Republic and Poland.

EMISSION INCREASE

Contribution by EU-15:

CO, emissions from public electricity and heat production increased by 10.7
million tonne (1.0 %). CO, emissions from public electricity and heat production
increased mainly in Germany, Greece, the Netherlands and Spain, due to higher
electricity production in conventional thermal power plants. Denmark, Finland
and the United Kingdom reported decreases in emissions from this sector.
Denmark produced less electricity from coal and had higher imports and lower
exports in 2007 relative to 2006; Finland reduced electricity production from coal
and made more use of hydropower. The UK’s reductions were mainly due to a
further shift from coal to gas. In the EU-15 the use of liquid fuels decreased by
21 %, while the use of solid fuels was constant and the use of gaseous fuels
increased by 8 %. These trends are reflected in the decrease in emissions

HFC from the consumption of halocarbons increased by 3.1 million tonnes
(6.1 %). The increase in emissions came from the refrigeration and air
conditioning sectors. France, Germany and ltaly report the highest increases.

EU-27:

In addition to the factors driving EU-15 emissions outlined above, EU-27 emissions are
also influenced by the following trends in the EU-12:
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e CO, from public electricity and heat production increased by 15.0 million tonnes
(1.1 %). Among the EU-12 increases were reported by Bulgaria, Czech Republic
and Estonia due to increased electricity generation from conventional thermal
power plants. Poland and Slovakia reported decreases due to increased
electricity imports.

e CO, from road transportation increased by 5.3 million tonnes (0.6 %). The
highest increases are reported by Slovakia, Lithuania, the Czech Republic and
Slovenia, mostly due to increased traffic volume.

e CO; emissions from cement production in Poland increased by 4.5 million tonnes
(4.4 %). Beside increases in the EU-15 Member States, Poland reported a major
increase in emissions from cement production.

e HFC from the consumption of halocarbons increased by 4.0 million tonnes
(7.0 %) from refrigeration and air conditioning. From the new Member States,
Poland and Czech Republic report the highest increases.

e CO, emissions from the manufacture of solid fuels increased by 3.6 million
tonnes (5.4 %). Poland contributed most to this increase in emissions.

The trends in emissions of the EU-15 normally dominate the trends of the EU-27. The
reductions in emissions from many sources are also driven by the Policies and
Measures (PAMs) which have been implemented within the EU. Further detail can be
found in section 5.

Per Capita and Intensity Trends

The previous sections highlighted overall trends in absolute emissions. It is also useful
to view the trends in terms of emissions per capita as well as emissions intensity (per
€k of GDP). Emissions intensity has declined for both the EU-15 and EU-27 over the
period 1995 to 2007. This has been the result of a steady increase in GDP (as shown
in section 3.3) over the period with a decline in emissions - with the exception of a
slight increase in EU-15 CO, emissions, however, the increased in GDP was greater
than this leading to a decline in emissions intensity overall.

A similar pattern is broadly observed in terms of total emissions per capita, but the
increase in population over the period has been lower than that of GDP, hence the
decline in emissions per capita is more gradual. In the case of EU-15 CO, the two
trends, increase in CO, and population, roughly offset each other, hence EU-15 CO,
emissions per capita has remained broadly stable over the period.

In 2007, average emissions per EU-27 citizen were approximately 10.2 tCO,eq, with
an EU-15 average of 10.3 tCO,eq. This is above the world average of 6.7 tCO2 eq. per
capita®. Greenhouse gas emissions show significant differences across European
countries, correlated to the energy intensity (primary energy consumption per GDP)
and the energy mix (affecting the level of emissions by energy unit produced) of each
country.

30 IEA, 2008: CO, emissions from fuel combustion, Edition 2008, International

Energy Agency. Data refer to 2005 population and greenhouse gas emissions.
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Illustration 4-11 Trends in emissions per capita and intensity (excluding

LULUCF)
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Note: GDP data for emissions intensity based on chain-linked volumes, reference year
2000 (at 2000 exchange rates). Values start only in 1995 for emission intensity
because of missing data for 13 Member States (Belgium, Bulgaria, Cyprus, Czech

Republic, Greece, Hungary, Ireland, Lithuania, Luxembourg, Malta, Poland, and
Romania)

Source: Eurostat (Data Explorer)
Contribution of MS to Greenhouse Reduction Trends

The tables below give an overview of Member States’ contributions to the EC GHG

emissions excluding LULUCF, for 1990-2007. The emission trends of the Member
States are highly variable.
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Table 4-5 Overview of Member States’ contributions to EC GHG emissions
excluding LULUCF from 1990 to 2007 in CO2 equivalents (Tg)

Member State | 1990 | 1995 | 1996 | 1997 [ 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Austria 79 81 84 83 82 81 81 85 87 93 92 93 92 88
Belgium 143 149 154 145 151 144 145 145 143 146 146 142 137 131
Bulgaria 118 89 87 84 75 70 69 70 67 72 71 71 72 76
Cyprus 5 7 7 7 8 9 9 9 9 9 10 10 10 10
Czech Republic 195 153 160 153 145 141 147 149 145 146 147 146 149 151
Denmark 69 76 90 80 76 73 68 69 69 74 68 63 71 67
Estonia 42 21 22 21 20 18 18 19 18 20 20 20 19 22
Finland 71 71 77 76 72 72 70 75 77 85 80 69 80 78
France 563 556 571 565 578 562 557 558 549 552 552 554 542 531
Germany 1,215 1,085 | 1,105 | 1,068 | 1,042 | 1,010 | 1,008 | 1,025 | 1,006 | 1,007 | 997 969 980 956
Greece 106 110 113 118 123 123 127 128 128 131 131 132 128 132
Hungary 99 80 82 80 80 80 78 80 78 81 80 80 79 76
Ireland 55 59 61 63 66 67 69 71 69 69 69 70 70 69
Italy 516 530 523 529 540 546 550 555 556 570 574 574 563 553
Latvia 27 13 13 12 12 11 10 11 11 11 11 11 12 12
Lithuania 49 22 23 23 23 21 19 20 21 21 22 23 23 25
Luxembourg 13 10 10 10 9 9 10 10 11 12 13 13 13 13
Malta 2 3 3 3 3 3 3 3 3 3 3 3 3 3
Netherlands 212 225 233 226 227 215 214 216 215 217 218 212 209 208
Poland 459 446 454 449 414 400 389 385 371 384 384 387 399 399
Portugal 59 70 68 71 76 84 82 84 89 84 86 89 85 82
Romania 243 181 187 167 149 132 136 140 147 154 155 149 154 152
Slovakia 73 53 51 50 50 49 48 50 49 50 50 49 49 47
Slovenia 19 19 19 20 19 19 19 20 20 20 20 20 21 21
Spain 288 319 312 333 343 372 386 386 403 410 426 441 433 442
Sweden 72 74 7 73 73 70 68 69 70 70 70 67 67 65
United Kingdom 771 712 733 708 704 671 674 677 656 661 658 653 648 637
EU-15 4,233 | 4,128 | 4,210 | 4,146 | 4,163 | 4,098 | 4,108 | 4,154 | 4,127 | 4,180 | 4,180 | 4,141 | 4,116 | 4,052
EU-27 5,564 | 5,213 | 5,318 | 5,214 | 5,160 | 5,049 | 5,054 | 5,109 | 5,066 | 5,150 | 5,153 | 5,111 | 5,105 | 5,045

Note: For some countries the data provided in this table is based upon the gap filling
procedure, see section 4.3.6 for more details.
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Table 4-6 Greenhouse gas emissions excluding LULUCF (CO2 equivalents)
and Kyoto Protocol targets for 2008-2012

Kyoto Change g Change Ta&ggtesr iOyOOS'[;lZ
1990 b:srgt;g:rl(l) =001 22000067_ 1990- ye:riSZ((e)O? Freiipes] e 15y
IMEMBER STATE! 2007 burden sharing"
(million tonnes) | (Million — (million -/, (%) (%) (%)
tonnes) |tonnes)
Austria 79.0 79.0 88.0 -3.9 11.3 11.3 -13.0
Belgium 143.2 145.7 131.3 -3.9 -8.3 9.9 -7.5
Bulgaria 117.7 132.6 75.8 5.4 -35.6 -42.8 -8.0
Cyprus 5.5 5.5* 10.1 1.6 83.6 83.6 Not applicable
Czech Republic 194.7 194.2 150.8 1.2 -22.5 -22.4 -8.0
Denmark 69.1 69.3 66.6 -6.2 -3.5 -3.9 -21.0
Estonia 41.9 426 22.0 14.8 -47.5 -48.3 -8.0
Finland 70.9 71.0 78.3 2.0 10.6 10.3 0.0
France 562.6 563.9 531.1 -2.0 -5.6 -5.8 0.0
Germany 1215.2 1232.4 956.1 -2.4 -21.3 -22.4 -21.0
Greece 105.6 107.0 131.9 2.9 24.9 23.2 25.0
Hungary 99.2 115.4 75.9 -3.7 -23.5 -34.2 -6.0
Ireland 55.4 55.6 69.2 -0.7 25.0 245 13.0
Italy 516.3 516.9 552.8 -1.8 7.1 6.9 -6.5
Latvia 26.7 25.9 12.1 3.5 -54.7 -53.4 -8.0
Lithuania 49.1 49.4 24.7 8.1 -49.6 -49.9 -8.0
Luxembourg 13.1 13.2 12.9 -2.9 -1.6 -1.9 -28.0
Malta 2.0 2.0* 3.0 2.6 49.0 49.0 Not applicable
Netherlands 212.0