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Identifying the Rebound –
Evidence from a German Household Panel

Abstract
Using a panel of household travel diary data collected in Germany between
1997 and 2005, this study assesses the effectiveness of fuel efficiency improve-
ments by econometrically estimating the rebound effect, which measures the
extent to which higher efficiency causes additional travel. Following a theoret-
ical discussion outlining three alternative definitions of the rebound effect, the
econometric analysis generates corresponding estimates using panel methods
to control for the effects of unobservables that could otherwise produce spuri-
ous results. Our results, which range between 57% and 67%, indicate a re-
bound that is substantially larger than obtained in other studies, calling into
question the efficacy of policies targeted at reducing energy consumption via
technological efficiency.
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� ln e = ln s − ln µ� ��	�������
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ηµ(e) =
∂ ln e

∂ ln µ
=

∂ ln s

∂ ln µ
− ∂ ln µ

∂ ln µ
=

∂ ln s

∂ ln µ
− 1 = ηµ(s) − 1 ,
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ηµ(s) =
∂ ln s

∂ ln µ
=

∂ ln s

∂ ln ps

· ∂ ln ps

∂ ln µ
= ηps(s) ·

∂ ln(pe/µ)

∂ ln µ
=

= ηps(s) · [
∂ ln pe

∂ ln µ
− ∂ ln µ

∂ ln µ
] = ηps(s) · [

∂ ln pe

∂ ln µ
− 1].
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ηpe(e) =
∂ ln e

∂ ln pe
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∂ ln e

∂ ln ps

· ∂ ln ps

∂ ln pe

=
∂ ln(s/µ)

∂ ln ps

· ∂ ln(pe/µ)

∂ ln pe

=

= [ηps(s) −
∂ ln µ

∂ ln ps

] · [∂ ln pe

∂ ln pe

− ∂ ln µ

∂ ln pe

] = [ηps(s) −
∂ ln µ

∂ ln ps

] · [1 − ∂ ln µ

∂ ln pe
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H0 : βw = βb.
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yit = β0 + βTxit + µi + uit, i = 1, ..., N, t = 1, ..., T, �(�#

��
 ���������% ��� ��%������� ��
��

yit = β0 + βT
w(xit − x̄i) + βT

b x̄i + µi + uit, �(!#
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����	 �	 ����������� � .����' ��� ��������������� ��������� �� 
�������� ������ β �����
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 �	 �����%��% �(�# ���� ���� ��
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ȳi = β0 + βT x̄i + µi + ūi. �("#
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 �	 ����������% �("# ���� �(�#
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yit − ȳi = βT (xit − x̄i) − ūi + uit. �(/#
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' ������
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��������� �� β� ���� ��� �� ���� �� ������� 2
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ȳi = β0 + βT
w · 0 + βT

b x̄i + µi + ūi. �(3#
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ln(sit) = α0 + α1 · ln(si(t−1)) + αµ · ln(µit) + αpe · ln(peit) + αx · xit + ξi + νit . 
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ln(eit) = β0 + α1 · ln(ei(t−1)) + βpe · ln(peit) + βx · xit + ζi + εit , 
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