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( W P 1 . 2 )
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Box 1.1 : Short overview of the NEMESIS model2 

The NEMESIS model (New Econometric Model of Evaluation by Sectoral Interdependency and 
Supply), has been funded under the fifth and sixth RTD Framework Programs of European 
Commission General Directorate of Research. It is a system of economic models for European 
countries (EU-27), devoted to study issues that link economic development, competitiveness, 
employment and public accounts to economic policies, and notably all structural policies that 
involve long term effects:  RTD, environment and energy regulation, general fiscal reform, etc. 
The essential purpose of the model is to provide ‘Business As Usual’ (BAU) scenarios or counter-
factual scenarios, up to 10 to 30 years. NEMESIS uses as main data source EUROSTAT, and 
specific databases for external trade (OECD, New CRONOS), technology (OECD and EPO) and 
land use (CORINE 2000). NEMESIS is recursive dynamic model, with annual steps, and includes 
more than 160,.000 equations. 

The main mechanisms of the model are founded on the behaviour of representative agents: Firms, 
Households, Government and Outside. These mechanisms are based on econometrics works. 

The main originality of the model lies in the belief that the medium and long term of the 
macroeconomic path is the result of strong interdependencies between sectoral activities that are 
very heterogeneous from a dynamic point of view, with leading activities grounded on Research 
and Development, and from environment and sustainable development with a huge concentration 
of pollutants on few activities. These interdependencies are exchanges of goods and services in 
markets but also external effects, such as positive technological spillovers and negative 
environmental externalities. 

Main mechanisms 

On the supply side, NEMESIS distinguishes 32 production sectors, including Agriculture, 
Forestry, Fisheries, Transportations (4), Energy (6), Intermediate Goods, (5) Capital goods (5), 
Final Consumption Goods (3), Private (5) and Public Services. Each sector is modelled with a 
representative firm that takes its production decisions given its expectations on production 
capacity expansion and input prices. Firms’ behaviour includes very innovative features grounded 
on new growth theories, principally endogenous R&D decisions that allow firms to improve their 
process productivity and product quality. Production in sectors is in this way represented with 
CES production functions (with the exception of Agriculture which uses Translog functions, and 
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Forestry and Fisheries where technology is represented with Leontief functions) with 4 
production factors: capital, labour, energy and intermediate consumption, where also endogenous 
innovations of firms modify the efficiency of the different inputs (biased technical change) and 
the quality of output (Hicks neutral technical change). The production function was estimated by 
the dual approach and estimation and calibration of links between R&D expenditures, innovations 
and economic performance were picked up from the abundant literature on the subject. 
Interdependencies between sectors and countries are finally caught up by a collection of convert 
matrices describing the exchanges of intermediary goods, of capital goods and of knowledge in 
terms of technological spillovers, and the description of substitutions between consumption goods 
by a very detailed consumption module enhance these interdependencies. 

On the demand side, representative household’  aggregate consumption is dependent on 
expectations of lifetime earnings but with a slow adjustment to changes in current income. Total 
earnings are a function of regional disposable income, a measure of wealth for the households, 
interest rates and inflation. Variables covering child and old-age dependency rates are also 
included in an attempt to capture any change in consumption patterns caused by an ageing 
population. The disaggregated consumption module is based on the assumption that there exists a 
long-run equilibrium but rigidities are present which prevent immediate adjustment to that long-
term solution. Altogether, the total households’  aggregated consumption is indirectly affected by 
27 different consumption sub-functions through their impact on relative prices and total income, 
to which demographic changes are added. Government public final consumption and its 
repartition between Education, Health, Defence and Other Expenditures, are also influenced by 
demographic changes. 

For external trade, it is treated in NEMESIS as if it takes place through two channels: intra-EU, 
and trade with the rest of the world. The intra- and extra-EU export equations can be separated 
into two components, income and prices. The income effect is captured by a variable representing 
economic activity in the rest of the EU for intra-EU trade, and a variable representing economic 
activity in the rest of the world for extra-EU trade. Prices are split into two sources of impacts in 
each of the two equations (intra- and extra-EU trade). For intra-EU trade, they are the price of 
exports for the exporting country and the price of exports in other EU countries. For extra-EU 
trade, price impacts come through the price of exports for the exporting country, and a rest-of-the-
world price variable.  

Main uses 

With its original characteristics and great detail in its  results, NEMESIS can be used for many 
purposes as medium/long-term economic and industrial “forecasts” for business, government and 
local authorities; analysing various scenarios and economic long-term structural change, energy 
supply and demand, environment, land-use and more generally sustainable development; 
revealing the long term challenges of Europe and identifying issues of central importance for all 
European, national, regional scale structural policies; assessing for most of the Lisbon agenda 
related policies and especially  knowledge (RTD and human capital) policies; emphasizing the 
RTD aspect of structural policies that allows new assessments (founded on endogenous technical 
change) for policies, and new policy design based on knowledge: Education, Skill and Human 
Capital and RTD. 

NEMESIS has notably been used to study various scenarios for the economic future of the EU 
and reveal the implication for European growth, competitiveness and sustainable development of 
the Barcelona 3% GDP RTD objective, of the 7th Research Framework Program of European 
Commission, of National RTD Action Plans of European countries, of European Kyoto and post-
Kyoto policies, etc. NEMESIS is currently used to assess the European Action plan for 
Environmental and energy technologies, for European financial perspective and for the Lisbon 
agenda. 
�
�



�

���������	
����
�
�������������������� �8 �

�����  �����
	����
�
�
(-����
�� ��� �� ;���� �C
���
-�� %����)��� 
2� �����5�0 � 5�� 
����� �
�
2-�	��
��� �����5�� ������ �.�� (
(-����
�� (�
H�	��
��� 2
�� ��	.� ��;)���
������ )?� ������� ����2
-�� ���� ��
-(�� 'N* ��N��N�� �� N��N�� 7�N� ����7�� ����

%��+0�5��2�	���(
(-����
�����-	�-���.����;(�	���
� ��	
�
;�	�(��2
�;��	��
�.�
-�.���22������	.������0�#�����?���		
�������
�� .���;(�
?;�����?��;�	��
������	�����
�����	��	��?�
2�F(
�������G�<
�=������ .�������
���?�
2�(
(-����
��
����� ��� ������ ���?����� 
���� )-�� ;
��� �(�	�2�	���?�) ��<���� ��� ����7��� 	
-���
	
���������	
�
;�	���
<�./�

·  )?�(-������(����-���
�������<����������
�
��	
;(��� ��%�������
��)?�
��;�������.��(
��������
-�(-��
2��.���	
�
;?0��

·  )?��;(�	�����.
-��.
���L������
%���;���L��2�����	
� �-;(��
������
��%���;���� �C(�����-���/� 2
�� �C�;(���� 
�� �.�� ��(��� ���
�� )��<����
��-	���
������.����.����	0�

�
�
(-����
��(�
H�	��
�������(�
%�����)?�55����2
����	 .�)����������������
����
�����$�������%���0�
�
�

�����  �������
��
�
�.�� ��������� (
���� 
2� �.�� �����5�� 
��� (��	�� ���-;(� �
��� ��� �.�� ���-���� 
2�
(�
H�	��
��� ;���� )?� �.�� ��
	.����	� ;
���� ��3�����$� � 2
�� �.��
�-�
(���� (�
H�	�� ���5���0� �.�� ��3�����$�� ;
���� ��� � �%��
(��� )?�
�.�� ����
���� ��	.��	���$��%�����?� 
2� ��.���0�5�� (-� �� 	
.������?� �.��<
����
�4�� (�
H�	��
��� <��.�<
���� ��;
���(.�	� ���-;(��
��� ��� 
����� �
� ��%�� ��
������ 
2�(
���)���%��-���2
�� 
��� (��	��� ��� �.�� �*�* � .
��M
�0�"-�� �.�� ;
����
(�
H�	��
��� ���
� ��=�� ���
� �		
-��� �(�	�2�	� ���-;(� �
��� 
�� 
��� �-((�?� ����
��;���� �.�
-�.� (�
�-	��
�� 	�(�	��?�� (�
%��� �����%�� �� �C(�
����
�� ����
(�
�-	��
�� 	
����� ��	.��	��� (�
������ ��� (�
�-	��
�� � �C(�
����
�� ���� -�����
��	0�
"-�� 
��� (��	�� (�
H�	��
��� ���� ;
��2���� )?� �.�� ����� 5�� ���;� �
� ��=�� ���
�
�		
-��� �(�	�2�	������ 
2� �!$��!� ��
�?�����0� �.��� �� � (����	-����?� �;(
������
2
�� �.�� "�� F.��.� �����?� 	
��G� �	�����
�� <.���� �(�	� ��� �;(.����� ��� (-�� 
��
�����?�(
��	�������������?�	
����2
��	
��-;�������� (�
�-	���0�
�
�
�

�����  �� 	����!��������
���
�
>
������;��������.��;�H
���C
���
-�����%���2
���	
� 
;�	�(��2
�;��	�0����
�����;����� �.�� 	
����)-��
�� �
� ��
<�.� 
2� �C������� � ����� ��� ��	.� 	
-���?0�
>
���� ��;���� ���-;(��
��� 2
��
<� 2
�� �.�� ��22������ � !$��!� �	�����
���
<
����������
<�.�(�
H�	��
���
2�5�

�������	�����
� �'5�

���***+0��
�



�

���������	
����
�
�������������������� �: �

5�� �����5��� 2
�� ���� �C������� ������ 
-������ �-�
(��� ��	.� 	
-���?� ��� ���
������
�� <��.� ��� ��22������ <
���� ����
���� 2
�� <.�	. � �(�	�2�	� ��
<�.�
���-;(��
��� ���� ;���0� �.���� ����
��� ���� $0�0�0�� O�(� ��� 
.����� 5������
�-������ #�������
��� "��M���� �;���	��� ������ ������ 3��
� � �2��	��� �-�
(��
<��.
-���$ �B������3	�����0��
�
>��(�
	�������2
��
<�/�

�
<��.� ���.������
������C�� 
 ��.����;������C�� #��.���4������C����� � �����I-����
�

��� (�-�� �.�� ���-��� �%������ ��
<�.� ������ $� �.�� �.���� 
2� ����
�� �L�� �4�� ���
<
�����4������� #� #�  �����.��5�

�<
�����4������C0� r �������	����(���;�����
���
<�����
��������	
����������.���-;�
2�����
����� 4��<��.�5�

��	�����
��
���-;(��
�� 2
�� <
���� ��
<�.0� 5�� 
�.��� <
����� <�� ��2 ���� �� <
���� �4��
��������<.�	.�����.��5�

�<
�����4������C������<��2 ��������%���������-���
��
<�.� ����� 2
�� ��	.� ����
�� �������� �
� �.��� ������0 � ��� �.���� ���� ;��?�
(
���)��������� <�� ��=�� ���
� �		
-��� �.�� (���� �4�� �� 
<�.� ������ 2
�� ��	.�
����
�� ��� ��2����	�� 2
�� �.�� ����
���� ��
<�.� ����0� # -��.��;
���� <�� -���
����	���
��� �-	.� ��� �4�� (��� 	�(���� 	
�%�����	�� ���	 ��)��� ��� �!$��!�
�	�����
� ��
�?������ 
�� 5�

� ������ �	�����
�� �
� ��%� ���2?� ��	.� ����
����
�4����
<�.�����0�
�
>���.���	�������2
����	.��$ �B�	
-���?������������� �����;���� ' #� +���.���
��� )-���� ��� �� <���.���� �%������ 
2� ����
���� �4�� ���� �� ����C���� <.���� �.��
<���.��� ���� �.�� �.����� 
2� ��	.� ����
�� ��� �
���� �C(
 ���� �
<����� �
�� �$ �B�
	
-������0� >�� -��� �.�� ����� 2�
;� �.�� 
��!��� ����)��� �� <.�	.� 	
���	���
)���������������2�
<��)?�(�
�-	��2�
;�������
��**�� 0�
�

�
�
>�� 2�����?� ;�=�� ������	�� <
���� ��;���� ���-;(��
��� ( ��� (�
�-	��
��
��	�
��� )?� �((�?���� 	
���	��
��� �
� ;�	�
�	
�
;�	� �� ������ )����� 
�� (����
�������2�
;��.��
��!�������)����������	�
�����C(��� ���0�
�
�
�

����"  �����
��
  ���	��� �
�

>�� 	��� �������-��.� �<
� ;���� (
��	?� 
��������
��/� �� 4� �22
��� ���� �����?�
(
��	���0� ���������� ��4�� �����5�� 	
��������� ��22��� ��� ���-;(��
���
�		
������ �
� �.�� ��
�?����/� ��4� �22
��� 	��� ���?� 	
� ������ ��� (��	������� 
2�
�4��
%����.���	�����
�.
��M
���
�����	�����	������� 
�����
����	.�(����
2��.��
�������
)H�	��%����2��������"��	��
���2
���.����%�� �
2���4��22
�������-�
(��
' ���� �8P�
2��4�+0��.������
�����	��
��������2
����4�
2��$ �;�;)����������



�

���������	
����
�
�������������������� �� �

���� ���
� -���� �
� �.��� �.�� 
%������ �$� ��4� �22
��� ��� ?�� ��� �		
����	�� <��.�
�-) ����
���� �������0� ���� 2�����?� ��4� �22
��� ��� 
��� ����� �
<���� ��	�
���
�;(.���M��� )?� �.�� ��22������ ��
�?������� �0�0� ���.�� � �����?� ��	�
��� 
��
5�2
�;���
������

;;-��	���
����	.�
�
�������	�
��0 �

�����?� (
��	���� ���� ���
� �;(��;������ ��� �
;�� ��
�?� ����� )?� ������� ��C���

�� 2
����� ��������� 
�� ���� �;����
���� ��� 
����� �
� 
� ����� ������L� 	.
�	���
�
<����� ;
��� �	
�
��	��� 	
��-;(��
�� ���� (�
�-	��
�� (�������0� 5�� �
;��
�	�����
����.����	��(���
2���%��
�;��������C������� ���
���������)-��������.��
2
�;�
2��A4��-)��������
�	�������	.�
�
����0�

�



�

���������	
����
�
�������������������� �7 �

2.2 �#$�%#�&
 ������'
��� ������(������ �
'
��
&��  

�
�
5�� �.��� ��	��
��� <�� (������� �.�� ���-���� 
2� I-����2� 	���
��� 
2� �.�� ;����
���-;(��
��� ;���� 2
�� �!$��!� �	�����
0� ���� �.���� ���- ���� ���� (���������
2�
;� �**�� �
� �*�*0��.�� �����5�� ;
���� ��%��� ���-��� � ��-����-����� �*���
)-�� <�� )����%�� �.��� I-����2?���� 
2� �.���� �C
���
-�� %����)���� -����� �*�*�
	
-���)��-��2-��2
��
�.����!$��!�(�������0�
�

�����  �����
	����
�
�
(-����
��(�
H�	��
���2
�������5������;����)?�55��� 0�#��-��������(��?��
�.�� �%
�-��
�� 
2� �.�� �
���� (
(-����
�� )��<���� �**�� ���� �*�*0� �.���� ����
�
;�� ��22����	��� ��� �)�
�-��� �-;)��� )��<����55���� ��� �;���
��� ���� �.��
(
(-����
��(�������������.��2��-���)��
<0��.������2 2����	��������-���
��.��
�������� %��-��� <.�	.� ���� �;(��;������ ��� �����5�� ')� ���� 
�� �-�
����+0�
��%���.���������
<�.������������.����;�0�
�
�

European Population

440000

450000

460000

470000

480000

490000

500000

510000

20
05

20
08

20
11

20
14

20
17

20
20

20
23

20
26

20
29

20
32

20
35

20
38

20
41

20
44

20
47

20
50

in
 t

ho
u

sa
n

d
s

A1 - "Hyper tech" A2 - "Extreme water"
B1 - "Peak oil" B2 - "Fragmentation"

�
���	
����� 	
�4��������
�4�4	
����������&$! &���	
� �����
����

�
#
��;
����������������C(������
��
��(
(-����
������ �.�����-;(��
����-	.�
���)���. �������;
������?����������2���C(�	���	?�)? ���C���������;������
��)?�
������ 	������ (������ ���� �.�� �!$��!� ����%���)��� �0�0 �� ���� ���������
��
�?������
������%���)����080�0�
�
�
�



�

���������	
����
�
�������������������� �B�

�����  �������
��
3��� (��	�� ���-;(��
��� ���� 
2� ;�H
�� �;(
����	�� 2
�� � ����5�0� 3��� (��	���
�22�	��.
-��.
���L�	
��� 
2���%�����2��;�L�(�
�-	��
 �� 	
���� ���� 	
���I-����?�
�.�?� �22�	�� �������� �	
�
;�	� �	��%��?0� #��-��� 8� (�� ������ �.�� 
��� (��	��
(�
2����� ���Q �*** ��2
�� �.��2
-�� �!$��!� �	�����
�0�#�
;� �***� �
� �**B� � �.��

��� (��	�� ��� ������	���2
�� ��	.� �	�����
� ���� ��2��	 ��� �.�� .���
��	� '5��+0� �.��
���K�?(�� ��	.G� ��
�?����� ��2����� ��<
����<.����F��
 )��� 	

(�����
�� ����
.��.� �	
�
;�	� ��
<�.� ����� �
� ���
%���
�� ���� ��(��� � �	.�
�
��	���
��%��
(;���G� ���� <.���� F�����?� (��	��� ��	����� )�	�- ��� �-((�?� ��� ���%���
)?���<���%��
(;������������<�)��������?�(�
�-	��
�� �����-	�����2����
�G0�
�
��2��-������.
<�����
���(��	��<.�	.���	���������( ���?����)��<�����**B�����
�*�*�� ���� ���	.��� �*7Q �*** � ��� �*�9�� ��� 
�.��� <
���� ��
-��� �B�� 	-������
�
�����0��.��2��������(�����-���
�����(�����	������ ���<
������;����2
�������?�
<.�	.� ��� 2����� 
�������� 
�� 2
����� �����?� �������� �
 � (����-��� 
�� �.�� 
���
;��=����.���(-�.����.��
���(��	��-(0�5���.���
����� ���;���22
����2
	-�����
��
�.�� ��%��
(;���� 
2� ��<� �����?� ��	.�
�
����� )����� 
� � ����<�)��� ����
�-	����� 2����
�� (-�.� �
<�� �.�� (��	�� 
2� 2
����� 2���� �����?� �
-�	��0� 3���
��;���� ��� 	
���I-����?� ��	�������� ���� �.�� 
��� (��	� � 2����� �
� 9�Q �*** � ���
�*�*0�
�.��"��F���=�3��G�)�������� ��(�
�-	��� �.�� ��;�� (�	� -��� ��� ���� )-�� ��� �.���
�	�����
��.����	���������
���(��	������
��
��?��-�� �
�.��.��	
�
;�	���
<�.��
)-�� ���
� �
� �� �-((�?� ������	��
�0� �.�� 
��� (��	�� ��	 ������� 2�
;� 79Q �*** � ���
�**B��
��8*Q �*** �����*����.�������
���?�Q9��	-�������
�Q�**�	-����� 0�"-�����
�.��"��������	�����
����	��)�����2-�-���<
����<.��� �F�.���������.��.���%���

2���%��
�;�����������
	����	
��	�
-�����G�����<.�� ��F(����	-�����22
������
��%
���� �
� ��	������� ��� ���
-�	�� �22�	���	?��.�
-�. � ��	����%���?���;���NRS�
<.�	.� ���
<�� 2
�� ��(��� ��%��
(;���� 
2� 	������� ��	.� 
�
�?G�� 
��� (��	��
��	�������(�
������%��?��2�����*����������)���M���� ��BBQ�*** �����*�*��<.�	.�
����.���
<����(��	������*�*�
2��.��2
-���!$��!�)��� ������	�����
�0��
�

Oil price in $2000

20
30
40
50
60
70
80
90

100
110
120
130
140

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

20
40

20
45

20
50

A1

A2

B1

B2

�
���	
��1��)�
�4
����4
�;����������
��&$! &�����
��� ��=���>����?�



�

���������	
����
�
�������������������� �9 �

��� ���� "�� �!$��!� �	�����
�� �.
<� 
��� (��	�� (�
2����� ; 
��� ��
-����� 
��
��3�����$�� (�
H�	��
��0� 5�� �.���� �	�����
��� 
��� (�� 	�� ��	�������
(�
������%��?� )��<���� �*�*� ���� �*�*0� 5�� "��� <.���� � .���� ��� .��.���
��%��
�;������	
�	������
���(��	������
<����.������� <��.����Q �*** �����*�*��
%���-�� ��Q �***� ��� "�0�#-��.��;
���� ��� ���(��?�� ��<
����<.����F�	
�
 ;�	�
��%��
(;���� ��� (��;����?� ����
����?� 
�������� ���� (� �� 	�(���� �	
�
;�	�
��
<�.� ���� ��	.�
�
��	��� 	.����� ;
��� 2���;������ ��� � ��
<��� �.��� ���

�.��� ��
�?�����G0� �.��� ����������� ���
� �
<��� ��%�� �;���� ��� �
� 2
�����
�����?� ��	.�
�
������ ���� �� 	
����-
-�� .��.� ��(����� 	?� 
�� 2
����� 2-���
�����?� �
-�	��0� #-��.��;
���� ��� �.�� "�� ��
�?����� F� 	
�
;�	� ��
<�.�
��22���������� ���� ������ �;
��� �����G� ���� F;-�-��� �� ���-��� �;(����� �.���
2�<���N	
-������S� ���� <������� �
� �.���� �.�� )-����� 
 2� ���-	���� �����.
-���
�����;����
�����-	��
��0G�
�
�.����
���(��	�����-;(��
���2
���.��2
-���	�����
�� <����	
;(�����<��.�5���
'�**B+�(�
H�	��
��0�5����������-��.��.�����	�����
�/ ���;���-;��	�����
����
<.�	.��.��
���(��	�������
-����*�Q �**� �����*�:��������Q �**� �����*8*����.��.�
�	�����
� <.���� �.�� 
��� (��	�� ���	.��� �**� Q �**�� ��� �*8*�� ���� �� �
<� (��	��
�	�����
0� 3-�� (�
H�	��
��� ����� 2
�� ���� �	�����
��� < ��.��� �.�� ������ 
2� 5���
;���-;� ���� .��.� �	�����
��� �C	�(�� 2
�� �.�� "�� �	���� �
� <.���� <�� ;����
���
������-;(��
���
��
����-((�?��	��	��?���������� �
��������
���(��	��.��.���
�.���5���(�
H�	��
���2
���*8*��������;
���(����;���� 	��	�����
0�
�
�

�����  �� 	����!��������
���
�
5��
������
�2�����.���I-���
���
2���	��
���0�08��<� �������
�;�=���C
���
-��
���-;(��
��� 
�� �	
�
;�	� ��%��
(;���� ��� �.�� ����� 
2� �.�� <
���� �.��� ���
��	
;(
���� ���
� ��� ��
���(.�	��� M
���� ��� �����5�/� $ 0�0�0�� O�(����

.����� 5������ �-������ #�������
��� "��M���� �;���	��� �� ���� ������ 3��
��
�2��	����-�
(��<��.
-���$ �B������3	�����0�
�
�.�� ��� F.?(�� ��	.G� �	�����
� ��� 	.���	����M��� )?� .�� .� �	
�
;�	� ��
<�.�
�.�
-�.
-�� �.��<
���� ���� �� ���
��� 	
�%�����	�� 
2��4 ��(��� 	�(���� '2��-���
:+0����.��	
�
;�	���
<�.���������
�����4��	
�%����� 	�������-���
����
���
�22
���� ��%
���� �
� �A4� ��%���;����� ���� 
%��� �.�� <
�� �0� �.���� ��� ���
�;(
������ ��-(��
�� 
2� ��<� ��	.�
�
����� ���� �� 	��	.� �� -(� 
2� ��%��
(����
	
-������� 2
�� �4�� (��� 	�(���0� #
�� �C�;(���� �.�� �.�� �� 
2� 
.���L�� �4�� ���
<
���� �4��'<��.
-�� ��	�-����� �$ �B�T��
�<�?��4�+�	. ������2�
;�B09P�
��� �**7� �
� ��0�P� ��� �*�*� <.������ �.�� $��L�� �4�� �.�� �� ��	������� 2�
;�
89P�����**7��
���P�����*�*0�
�



�

���������	
����
�
�������������������� �� �

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2000 2010 2020 2030 2040 2050

Oceania

Rest of Europe

Asian OPEC

Brazil

Russian
Federation
Japan

Africa

America

India

Asia

China

USA �
���	
��@�������7�
�����A�

������=�B��4�� $#�C�D���
 <�6?�

�
�.�� <
���� �4�� '��	�-����� �-�
(�+� ��� 8:�B**� )����
�� Q���* � ��� �**7� ����
���	.�������***�)����
��Q ���* �����*�*��<��.�����%���������-�����
<�.������

2��)
-��:P�(���?���0��.��.����
������?�
2��	
�
;�	 ���
<�.�������)��<����
��������;������;(
�������<��.�2
���C�;(�������%���� �����-��������
2�B0�P�
2
��5���������
2�
��?��08P�2
��O�(��0��
��)��� �� ���(��?�� <
���� ��;���� ����C��� 2
�� ���� �$ �B � ��;)���� ������� ���
�.�� ��� �	�����
�� )-���� �		
������ �
� �.�� ;��.
�
�
�?� (��������� ��� �.��
(��%�
-�� ��	��
�0� 3��� 	��� ���� �.��� 
�� �.�� (���
�� �* *� �*�*� �.��� ����C�
��
<��2�
;�
�������**���
���;�C�;-;�
2�90��2
���
;� ����������;���;-;�

2�70B�2
���-����?0�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



�

���������	
����
�
�������������������� �* �

 2002 2010 2020 2030 2040 2050 

FR 1.00 1.42 2.25 3.49 5.28 7.76 

BE & LU  1.00 1.44 2.35 3.71 5.68 8.37 

DE 1.00 1.41 2.24 3.44 5.14 7.40 

IT 1.00 1.42 2.26 3.48 5.21 7.55 

UK 1.00 1.39 2.17 3.28 4.82 6.88 

NL 1.00 1.43 2.30 3.59 5.43 7.94 

IE 1.00 1.34 1.99 3.87 5.05 7.57 

DK 1.00 1.39 2.16 3.26 4.78 6.80 

FI 1.00 1.46 2.39 3.78 5.74 8.29 

NO 1.00 1.37 2.14 3.27 4.87 7.04 

SE 1.00 1.40 2.21 3.37 5.00 7.13 

AT 1.00 1.40 2.22 3.40 5.05 7.26 

SE 1.00 1.43 2.30 3.64 5.63 8.47 

GR 1.00 1.42 2.30 3.56 5.38 7.86 

PT 1.00 1.40 2.19 3.39 5.15 7.69 

SI 1.00 1.41 2.25 3.44 5.11 7.35 

EE 1.00 1.46 2.40 3.82 5.87 8.58 

LV 1.00 1.42 2.27 3.53 5.30 7.62 

LT 1.00 1.46 2.40 3.79 5.77 8.35 

BG 1.00 1.43 2.32 3.62 5.51 8.13 

CZ 1.00 1.43 2.32 3.59 5.40 7.79 

SK 1.00 1.40 2.22 3.38 5.01 7.16 

HU 1.00 1.39 2.16 3.24 4.72 6.67 

PL 1.00 1.44 2.37 3.74 5.73 8.41 

RO 1.00 1.46 2.43 3.87 6.00 8.93 
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  2002 2010 2020 2030 2040 2050 

FR 1.00 1.39 1.83 2.31 2.82 3.36 

BE & LU 1.00 1.41 1.89 2.38 2.93 3.51 

DE 1.00 1.39 1.85 2.32 2.84 3.39 

IT 1.00 1.39 1.84 2.31 2.82 3.38 

UK 1.00 1.37 1.78 2.21 2.68 3.19 

NL 1.00 1.40 1.86 2.34 2.88 3.44 

IE 1.00 1.32 1.78 2.25 2.67 3.04 

DK 1.00 1.37 1.79 2.23 2.71 3.24 

FI 1.00 1.44 1.94 2.46 3.02 3.62 

NO 1.00 1.36 1.77 2.20 2.67 3.17 

SE 1.00 1.39 1.82 2.28 2.77 3.31 

AT 1.00 1.38 1.83 2.31 2.84 3.41 

SE 1.00 1.39 1.84 2.32 2.85 3.42 

GR 1.00 1.38 1.85 2.35 2.91 3.52 

PT 1.00 1.37 1.79 2.25 2.74 3.25 

SI 1.00 1.37 1.83 2.32 2.88 3.51 

EE 1.00 1.42 1.93 2.45 3.04 3.67 

LV 1.00 1.38 1.83 2.31 2.83 3.41 

LT 1.00 1.41 1.91 2.44 3.02 3.66 

BG 1.00 1.39 1.86 2.35 2.91 3.52 

CZ 1.00 1.40 1.87 2.36 2.91 3.50 

SK 1.00 1.37 1.82 2.29 2.83 3.41 

HU 1.00 1.36 1.78 2.21 2.70 3.22 

PL 1.00 1.41 1.90 2.42 3.00 3.63 

RO 1.00 1.45 1.96 2.48 3.06 3.68 
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  2002 2010 2020 2030 2040 2050 

FR 1.00 1.42 2.10 2.92 3.94 5.20 

BE & LU 1.00 1.45 2.16 3.04 4.16 5.56 

DE 1.00 1.43 2.11 2.96 4.02 5.34 

IT 1.00 1.43 2.10 2.94 3.98 5.28 

UK 1.00 1.40 2.01 2.76 3.68 4.82 

NL 1.00 1.44 2.13 2.99 4.06 5.41 

IE 1.00 1.34 1.86 2.89 4.27 5.20 

DK 1.00 1.40 2.02 2.80 3.76 4.95 

FI 1.00 1.48 2.24 3.23 4.46 6.00 

NO 1.00 1.39 2.00 2.74 3.65 4.75 

SE 1.00 1.42 2.08 2.89 3.90 5.14 

AT 1.00 1.41 2.09 2.95 4.04 5.40 

SE 1.00 1.43 2.11 2.94 3.98 5.27 

GR 1.00 1.42 2.11 3.00 4.15 5.61 

PT 1.00 1.40 2.04 2.80 3.73 4.87 

SI 1.00 1.40 2.09 2.99 4.16 5.68 

EE 1.00 1.46 2.22 3.21 4.47 6.08 

LV 1.00 1.41 2.09 2.95 4.03 5.38 

LT 1.00 1.44 2.19 3.17 4.43 6.05 

BG 1.00 1.42 2.11 2.97 4.09 5.51 

CZ 1.00 1.43 2.14 3.03 4.17 5.61 

SK 1.00 1.40 2.07 2.92 4.01 5.39 

HU 1.00 1.39 2.01 2.77 3.73 4.92 

PL 1.00 1.44 2.19 3.15 4.38 5.96 

RO 1.00 1.49 2.26 3.22 4.44 5.97 
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  2002 2010 2020 2030 2040 2050 

FR 1.00 1.40 1.93 2.52 3.21 3.99 

BE & LU 1.00 1.42 1.98 2.61 3.34 4.19 

DE 1.00 1.40 1.93 2.53 3.22 4.02 

IT 1.00 1.40 1.93 2.53 3.22 4.02 

UK 1.00 1.38 1.86 2.41 3.05 3.79 

NL 1.00 1.41 1.96 2.57 3.28 4.11 

IE 1.00 1.33 1.74 2.21 2.75 3.38 

DK 1.00 1.38 1.87 2.43 3.08 3.84 

FI 1.00 1.45 2.03 2.70 3.47 4.35 

NO 1.00 1.37 1.86 2.42 3.08 3.86 

SE 1.00 1.40 1.91 2.49 3.16 3.94 

AT 1.00 1.39 1.91 2.50 3.18 3.97 

SE 1.00 1.40 1.95 2.57 3.30 4.15 

GR 1.00 1.39 1.93 2.54 3.25 4.06 

PT 1.00 1.38 1.88 2.44 3.09 3.83 

SI 1.00 1.37 1.89 2.47 3.15 3.94 

EE 1.00 1.43 2.01 2.67 3.43 4.32 

LV 1.00 1.39 1.91 2.50 3.20 4.00 

LT 1.00 1.42 1.98 2.63 3.37 4.23 

BG 1.00 1.40 1.94 2.56 3.28 4.12 

CZ 1.00 1.41 1.95 2.57 3.28 4.10 

SK 1.00 1.38 1.89 2.47 3.14 3.92 

HU 1.00 1.37 1.85 2.40 3.03 3.75 

PL 1.00 1.42 1.98 2.63 3.38 4.24 

RO 1.00 1.46 2.07 2.75 3.55 4.47 
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R&D 
Intensity (1) 2005 Target 2010 2010 2030 2050 

BE 1.84% 3% 2.5% 3.5% 4% 
BG 0.49% -- 2% 2% 3% 
CZ 1.41% 1% (public) 1.9% 3% 3.5% 
DK 2.45% > 3% 3% 3.5% 4% 
DE 2.48% 3% 3% 3.5% 4% 
EE 0.93% 1.90% 1.9% 2.5% 3% 
IE 1.26% 2.5% (2013) 1.7% 3% 3.5% 
GR 0.58% 1.50% 1% 2.5% 3% 
ES 1.12% 2% 1.8% 3% 3.5% 
FR 2.13% 3% 2.8% 3.5% 4% 
IT 1.10% 3% 1.8% 3% 4% 
CY 0.40% 0.65% (2008) 1%% 2% 3% 
LV 0.56% 1.1% (2008) 1.1% 2.5% 3% 
LT 0.76% 2% 2% 3% 3.5% 
LU 1.57% 3% 2.5% 3.5% 4% 
HU 0.94% -- 1% 2.5% 3% 
MT 0.54% -- 0.4% 2% 3% 
NL 1.73% Top 5 of EU 2.3% 3.5% 4% 
AT 2.41% 3% 3% 3.5% 4% 
PL 0.57% 2.20% 1% 3% 3.5% 
PT 0.81% -- 1.1% 2.5% 3% 
RO 0.41% -- 0.5% 2% 3% 
SI 1.46% 3% 2.2% 3.5% 4% 
SK 0.51% -- 0.6% 2% 3% 
FI 3.48% 4% 4% 4.5% 4.5% 
SE 3.80% 1% (public) 3.9% 4.5% 4.5% 
UK 1.76% 2.5% (2014) 2.1% 3% 3.5% 

NO 1.52% -- 1.9% 3% 3.5% 
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R&D 
Intensity (1) 2005 2010 2030 2050 

UE-27 1.84%  -- -- 
BE 1.84% 2% 2.5% 3% 
BG 0.49% 0.7% 1.5% 2% 
CZ 1.41% 1.8% 2.5% 3% 
DK 2.45% 2.6% 3% 3% 
DE 2.48% 2.6% 3% 3% 
EE 0.93% 1.3% 2.5% 3% 
IE 1.26% 1.75% 2.8% 3% 
GR 0.58% 0.8% 2% 2.5% 
ES 1.12% 1.6% 2.5% 3% 
FR 2.13% 2.4% 3% 3% 
IT 1.10% 1.8% 2.5% 3% 
CY 0.40% 0.7% 1.5% 3% 
LV 0.56% 0.8% 1.5% 2.5% 
LT 0.76% 1% 2% 2.5% 
LU 1.57% 1.9% 2.5% 3% 
HU 0.94% 1.3% 2 % 2.5% 
MT 0.54% 0.8% 2% 2.5% 
NL 1.73% 2% 3% 3% 
AT 2.41% 2.6% 3% 3% 
PL 0.57% 0.8% 1.5% 2% 
PT 0.81% 1.1% 2% 2.5% 
RO 0.41% 0.8% 1.5% 2% 
SI 1.46% 1.9% 2.5% 3 % 
SK 0.51% 0.9% 1.5% 2% 
FI 3.48% 3.5% 3.5% 3.5% 
SE 3.80% 3.8% 3.8% 3.8% 
UK 1.76% 2% 3% 3% 

NO 1.52% 1.9% 2.5% 3% 
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2005 national 
greenhouse 

gases 
emissions (2) 

Allowed 
emissions 

annual average 
2008-2012 under 

Kyoto 
Protocol (2) 

Difference 
2005 / 
2012 

National 
allowed 

emissions 
2020 EU 
target (3) 

BE 143.85 135.93 5.8% 99.72 
DK 63.95 54.76 16.8% 40.17 
DE 1001.47 973.90 2.8% 714.44 
IE 69.95 63.00 11.0% 46.22 
GR 139.24 138.84 0.3% 101.85 
ES 440.64 332.81 32.4% 244.14 
FR 553.41 564.18 -1.9% 413.87 
IT 582.19 485.70 19.9% 356.30 
LU 12.73 9.13 39.4% 6.70 
NL 212.13 201.80 5.1% 148.04 
AT 93.28 68.71 35.8% 50.40 
PT 85.53 77.41 10.5% 56.79 
FI 69.26 71.08 -2.6% 52.14 
SE 66.96 75.14 -10.9% 55.12 
UK 657.40 682.49 -3.7% 500.67 
CZ 145.62 180.51 -19.3% 132.42 
EE 20.65 39.59 -47.8% 29.04 
CY 9.87 -- -- -- 
LV 10.87 23.83 -54.4% 17.48 
LT 22.57 44.26 -49.0% 32.47 
HU 80.53 115.70 -30.4% 84.88 
MT 3.43 -- -- -- 
PL 398.95 552.01 -27.7% 404.94 
SI 20.29 18.58 9.2% 13.63 
SK 48.71 67.51 -27.9% 49.53 
BG 69.81 121.53 -42.6% 89.16 
RO 153.65 259.74 -40.8% 190.54 
EU-27 5176.94 5371.45 -3.6% 3940.41 
EU-15 4191.98 3936.26 6.5% 2886.57 

New 
countries (1) 984.96 1436.57 -31.4% 1049.86 

NO 54.15 50.25 7.8% 34.83 
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A1 - "Hyper tech" A2 - "Extreme water" B1 - "Peak oil" B2 - "Fragmentation"
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A1 - "Hyper tech" A2 - "Extreme water" B1 - "Peak oil" B2 - "Fragmentation"
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A1 - "Hyper tech" A2 - "Extreme water" B1 - "Peak oil" B2 - "Fragmentation"
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EU EU-15 NMS EU EU-15 NMS EU EU-15 NMS EU EU-15 NMS

10.6% 9.3% 16.2%

22669 16168 6502

7.9% 6.6% 13.3%

16806 11480 5327

0.9% -0.1% 5.0%

1835 -160 1995

1.0% 0.3% 4.1%

2080 447 1633

GDP Employment Energy Intensity External trade

A1 - "Hyper tech" 

A2 - "Extreme water"

B1 - "Peak oil"

B2 - "Fragmentation"

68.3%

55.8%

41.3%

39.4%

64.2% 139.0%

121.2%

96.3%

52.0%

38.1%

36.4% 89.9% -13.6% -12.5% -28.5% 3.5% 1.9% 69.1%

76.6%6.8%8.2%-27.6%-13.6%-14.5%

-19.4%

-13.7%

-18.6%

-12.7%

% change between 2008 
and 2025 (and thousand for 
employment)

86.0%

69.3%4.5%5.9%

-29.9%

-26.0%

18.5% 17.1%
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Agriculture Energy Chemicals High Tech 
goods

Other 
Industry

Construction Transports Services

Agriculture, etc ..
- Agriculture
- Fisheries
- Forestry
Coal & Coke
Oil & Gas Extraction
Gas Distribution
Refined Oil
Electricity
Water Supply
Ferrous & non-Ferr. Metals
Non Metallic Products
Chemicals
Metal products
Agr. & Indus. Machines
Office Machines
Electrical Goods
Transp. Equipment
Food, Drink & Tobacco
Textile, Cloth. & Footw.
Paper & Print. Products
Rubber & Plastic
Other Manufactures
Construction
Distribution
Lodging & Catering
Inland Transports
Sea & Air Transp.
Oth. Transp. Services
Communication
Bank, Fin. & Insurance
Other Market Services
Non Market Services �


