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Abstract

The government of South Korea considers an energy efficiency improvement policy an effective economic measure for climate change
like many other goveraments. But it is unaware of any ‘rebound effect’, the unexpected result of energy efficiency improvement. So the
rebound effiet of residential electricity use in South Korea was estimated using two different scales in this paper. At the macro kvel, the
rebound effect was estimated indirectly by using price elasticity, and at the micro level, the rebound effect of individual home appliances
was estimated directly by using a non-linear relationship between energy efficiency and energy use. At the macro level, the long- and
short-term results of rebound effect were estimated at 30% and 38%, respectively. Also at the micro level, the rebound effect of air
conditioners was 57-70%; while refrigerators showed only a composite of rebound and income effects. Finally, there was no backfire
effect, and efficiency improvement brought energy reduction. In conclusion, these suggest that rebound effect is an important factor that

the government of South Korea must consider when planning its energy efficiency improvement policy.

© 2007 Elsevier Ltd. All rights reserved.

Keywords: Backfire effect; Price elasticity; Price decomposition method

1. Introduction

Presently, major developing countries are consuming a
significant portion of global energy. Post Kyoto protocol,
it has been the point at issue, whether duties will be
imposed on these countries. So they are trying to reduce
energy use. This is particularly a major challenge to South
Korea because of its export-oriented and energy-intensive

effective are efficiency improvement measures in reducing
energy use?

Since the oil shock of the 1970s, energy efficiency
improvement policies have not actually been as effective
as believed. Policymakers assessed just feasibility, not
actual savings. At that time, it was not a big problem. But
now, it is urgent to reduce the amount of energy
consumption because of climate change. Debates on

industrial infrastructure. An energy cfficiency i
program is considered an effective economic measure in
South Korea like many other countrics. Also, many
rescarchers have suggested that improving energy cfficiency
can lead to energy reduction. But they have just estimated
technical savings and do not consider actual consumer
behavior. In other words, cnergy savings have been
overestimated by ignoring market response to efficiency
improvement measures. So an important question is: How

“Corresponding author at: Tel.: +82332501394; fax: + 82332501359,
E-mail address: upperhm @gdri xe kr

efficiency imp naturally end in ‘rebound effect’;
meaning the ‘unexpected result of energy efficiency
improvement.”

The rebound effect is especially important in South
Korea because it is a major oil importer and carbon
dioxide emitter. Energy-intensive industries and consump-
tion patterns posc very difficult problems in South Korea.
It is therefore necessary to estimate rebound effect ia South
Korea to assess actual energy savings. Only then will the
effectiveness and the implications of energy efficiency
improvement policies be clearly understood. This paper
focuses on residential electricity consumption because
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The Environmental Protection Agency (EPA) is an
independent agency of the United States government tasked
with environmental protection matters.?) President Richard
Nixon proposed the establishment of EPA on July 9, 1970; it
began operation on December 2, 1970, after Nixon signed an
executive order.?] The order establishing the EPA was ratified
by committee hearings in the House and Senate.

The agency is led by its administrator, who is appointed by
the president and approved by the Senate.’! The current
administrator is Michael S. Regan. The EPA is not a Cabinet
department, but the administrator is normally given cabinet
rank. The EPA has its headquarters in Washington, D.C. There
are regional offices for each of the agency's ten regions, as
well as 27 laboratories around the country.!*!

The agency conducts environmental assessment, research, and
education. It has the responsibility of maintaining and
enforcing national standards under a variety of environmental
laws, in consultation with state, tribal, and local governments.
EPA enforcement powers include fines, sanctions, and other
measures

United States Environmental
Protection Agency

Flag
Agency overview

Formed December 2,
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Thames flood level markers at Trinity Hospital,

Greenwich. The marker on the right is for 1928

Formed 6 to 7 January 1928

Fatalities 140102

Areas affected London (City, Southwark,
Lambeth, Westminster,
Hammersmith, Putney,
Greenwich, Woolwich)
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®% The Thames Barrier is a retractable
barrier system built to protect the

! floodplain of most of Greater
London from exceptionally high tides
and storm surges moving up from

| ‘the North Sea. It has been

"\ operational since 1982. When

2 needed, it is closed (raised) during
high tide; at low tide, it can be
opened to restore the river's flow
towards the sea. Built about 2 miles
(3.2 kilometres) east of the Isle of

« Dogs, its northern bank is in
Silvertown in the London Borough of
Newham and its southern bank is in
the New Charlton area of the Royal
Borough of Greenwich.

Thames Barrier

View of the barrier gates, which are closed
when a high tide is forecast

Country United Kingdom
Location London
Coordinates @ 51°2949°'N
0°2'12"E
Purpose Flood control
Status Operational

Construction began 50 years ago

Opening date 8 May 1984; 40 years
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Bevanmant of the Environment, Transport and the Regions
Department for Enwronment Food and Rural Affairs

Department
for Environment
Food & Rural Affairs

Department overview

Formed 2@01 23 years ago

Preceding agencie Ministry of Agriculture, Fisheries and Food
Department of the Environment, Transport and the Regions

o= #YS XX

O ™

- IHXIDIZ=HEHE - IS M - X etE - AHZS

@ Department for Eneri! Security and
AN 0

Department Department for
of Energy & Business, Energy
Climate Change & Industrial Strategy

Department for
Energy Security
& Net Zero

Logo
P gl N Department overview
s 1, Victoria Street, London P
; Formed 7 February 202§
itehall Place, London Department ovenview
Department overview g 10 1t IR Preceding Department for Business,
Formed 2008 AEVIIRERENEE  Department for Business, Innovation and Skill Department Energy, and Industrial
Dissolved 14 July 2016 Department of Energy and Climate Change Strateqy
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The Ministry of Ecological Transition (French: Ministére de la
Transition écologique)I") commonly just referred to as Ministry of
Ecology, is a department of the Government of France. It is

and impl ing the 's

ible for prep
policy in the fields of sustainable development, climate, energy
transition and biodiversity. Agnés Pannier-Runacher was appointed
Minister of Ecological Transition, Energy, Climate and Risk
Prevention on 21 September 2024 under Prime Minister Michel

Barnier.

The cabinet ministry is in Paris, while the ministry's administration
is in the following places: Grande Arche Paroi Sud and Tour
Sequoia, both in La Défense.?

History (et

On 8 January 87, under President Georges Pompidou, the
(Ministére de I'Environnement) was
created as a ministry subordinate to the Prime Minister of France.
The first Minister of the Environment was Robert Poujade. From
1974 to 1977, the position was renamed Minister of Quality of Life;
in 1978 it became Minister of the Environment and Way of Life.
Sustainable development was added in 2002.

The ministry's administration is headquartered in Tour Sequoia and
La Grande Arche, both in La Défense. The cabinet of the minister is
within the Hétel de Roquelaure, Boulevard Saint-Germain, Paris.

Ministry of Ecological Transition

Ministére de la Transition
écologique

EX

MINISTERE

DE LA TRANSITION
£COLOGIQUE,

DE L'ENERGIE, DU CLIMAT,
ET DE LA PREVENTION
DES RISQUES

pro

o

Incumbent
Agnés Pannier-Runacher
since 21 September 2024

Former names (e

» 1971 : Ministry of the Protection of Nature and of the Environment (Ministére de la
Protection de la nature et de ['environnement)

' I : Ministry of Ecology and Sustainable Development (Ministére de 'Ecologie et
du Développement durable)

* 2012 : Ministry of the Environment, Sustainable Development and Energy (Ministére
de Itcologie, du Développement durable et de [ Energie)

» 2016 ; Ministry of the Environment, Energy and the Sea (Ministére de | Environnement
de IEnergie et de la Mer)

» 2017 : Ministry of Ecological and Solidarity Transition (Ministére de la Transition
écologique et solidaire)

» 2020 : Ministry of Ecological Transition (Ministére de la Transition écologique)

o R Ministry of Ecological Transition, Energy, Climate and Risk Prevention (Ministére
de la Transition écologique, de 'Energie, du Climat et de [a Prévention des risques)
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