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Increasingly controversial!
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Lower 
running 

costs

Driver further 
or more often 
(or in a larger 

vehicle)

Lower 
petrol 
bills 

Holiday 
in 

Spain

Less energy

More energy

More energy

Direct

Indirect

Embodied 
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Lower 
cost 
steel

More steel 
production

Lower 
cost 
cars

More 
car 

travel

Less energy

More energy

More energy

Direct

Indirect

Embodied 
energy



�	�
��������������
������	�

Direct rebound 
effect

Counterfactual 
energy savings

Indirect 
rebound effect Economy-wide 

rebound effect

Actual energy 
savings



�������
�������

� �
������������
���&'��%��&�'
	����
�
�'��'���������)'�
�����'��'���������

�
��&�%�	
�'���

� �����%�	
��������
�����
���
� �)�

�
������������
����
�����
��

� *&�����&�
�
��
��
������������
���
�'��������	���
��
��'���

� �����%�	
��������
�
����
���%��
&'���

+	
��%��'	
��� ��
 '�������
������
����'��
��
�
��
 
&'��



�����
������	����
����

� ������ ,�-#.������

������'����'����'
��
�'���
 �'��
�/�����
�0��&'���������&�
���� ���
 �	
� �����
�����
������
�
� ��� ,��
�����&�������&��������
�
�	����0�1'���
'��

��

	&��
���
����0��
���
	%
�������'��'%��
�
&�'
	���0�2�)�
�	���
��������	���
�'
�/���
 �	
� ���
��
���������
����	
����
0

� 	�
�
�
����� ,�3����
�����/���
�&������
&������
��
�	���
�
	���
��"4.����5�##.
� ��� ,�3���
�
��
�
'�	���'
�����'���
�����
�����

�������
����&�����&�
�0���

���������'

	&����

0�
6

	&�
��
���7�	��( �
������������
����&�����&�
�


� �'��'%����
��
����'
��'
������
��'�����'������ '
�
�	���
��
�	���
�
	���
�



����	��	

������
��������
��
����	��

� ��������'�����
��'
��
7 �'����&(

� ������

�����������
���

�'
�'��
�

� �'�%�
������
��
� �'��'
����'���
� �&�




����
�� �
�
�����������
�
������

��	
���
Improved efficiency of steam engines

Lower cost steam power

Greater use of steam engines

Coal-mining

Steel-making

Lower cost steel

Lower cost rail transport

Lower cost coal



EcologicalOrthodox

Overstatedin part because 
conventional measures neglect 

energy quality.  Limitedscope for 
further decoupling.

Has already occurred, with 
considerable scope for 

further decoupling

Decoupling of 
energy 
consumption 
from GDP

Limited and overestimated by 
substitution elasticities, since these 

neglect embodied energy

Substantial and indicated 
by substitution elasticities

estimated at the sector level

Scope for 
capital-energy 
substitution

Greaterthan the share of energy 
costs in the value of output

Proportional to share of 
energy in value of output

Productivity of 
energy inputs

Increasing availability of high-
quality energy, both directly and 
embodied in capital equipment 

and technology

Exogenous or endogenous 
technical change 

Main source of 
productivity 
improvements
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