kA 0

. INTERNATIONAL EN
l“/
TIh

120357
Kt A Ay
in support of the G8 Plan of Actlon

Mind
the Gap

Quantifying
Principal-Agent
Problems
in Energy
Efficiency



TABLE OF CONTENTS

FOTEWOID .. ..o e e e 3
Acknowledgements ............ F PP PSPPSRI 5
Executive SUMMaIY..........ooooiiiiiiiiii e 11
INErOdUCLION .. ..o e 13
Theory
0 Market barriers to energy efficiency improvements:

locating Principal-Agent problems within the broader context.................. 19
€@ Agency Theory and Principal-Agent problems.....................cccccoococruiannee. 27
9 Methodology...........ccooiiiiii ........ 39

Commercial sector: case studies
@ rFrincipal-Agent problems in the commercial offices sector..................... 55

@ Energy use affected by Principal-Agent problems in Japanese commercial
Office SPaCe..........ooi TSR 61

@ Frincipal-Agent problems in commercial offices in the Netherlands.......... 73

0 Principal-Agent problems in commercial office space leasing in Norway... 83

Residential sector: case studies

@ Frincipal-Agent problems in the residential sector ...................c..c.ccccc.... 93
e Refrigerator, water heater, space heating and residential lighting

energy use affected by the Principal-Agent market failure .................... 101
@ Space heating in rented houses in the Netherlands................................ 123

a Set-top boxes: energy use affected by the Principal-Agent problem
in the United States..............coccoiiiiiii 137

End-use appliances: case studies

@ Principal-Agent problems in end-use appliances: vending machines.......... 153
@ A case study on Principal-Agent problems for Japanese vending
machines and display cabinets.....................cccco 159
@ Vending machine energy use in Australia affected by Principal-Agent
ProbIems. ... 177
Conclusions
@ Conclusions and policy implications ... 191
@ Annex and references ... 199




