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versità Statale of Milan and a Masters Degree
in Environmental and Resources Economics from
University College, University of London. At
FEEM since 2003, she works as a modeler for
the Sustainable Development Program, leading the
Climate Change topic and coordinating a research
group on numerical analysis of carbon mitiga-
tion options and policies. She has also collabo-
rated with a number of other institutes such as the
Euro-Mediterranean Center on Climate Change,
the NOAA, and Italian Universities. Her main
research interest is socio-economic modeling of cli-
mate change, with particular emphasis on innova-
tion, uncertainty, and irreversibility.

Samuel Fankhauser is a principal fellow at the
Grantham Research Institute on Climate Change
and the Environment at the London School of Eco-
nomics He also serves as Chief Economist for
Globe International, the international legislators’
forum, and is a member of the Committee on
Climate Change, an independent public body that
advises the UK government on its carbon targets.
Dr. Fankhauser served on the 1995, 2001, and 2007

assessments of the Intergovernmental Panel on Cli-
mate Change (IPCC).

Sabine Fuss is a research scholar at the Forestry
Program of the International Institute of Systems
Analysis (IIASA) in Laxenburg, Austria.

Andrew P. Grieshop is a postdoctoral research
fellow at the Institute for Resources, Environ-
ment, and Sustainability at the University of British
Columbia, where he works at the intersection of
energy consumption, atmospheric sciences, and
public policy, focusing on issues in developing
countries. His doctoral research, completed as part
of the Center for Atmospheric Particle Studies at
Carnegie Mellon University, examined the prop-
erties and atmospheric evolution of carbonaceous
aerosols.

Fredrik Hedenus is a researcher at the Depart-
ment of Physical Resource Theory at Chalmers
University of Technology. His research interests
include greenhouse gas (GHG) emissions from
food, energy system modelling, energy security,
and technological change.

Daniel J.A. Johansson is a postdoctoral student at
the Division of Physical Resource Theory, Depart-
ment of Energy and Environment at Chalmers Uni-
versity of Technology, Gothenburg. Johansson’s
main research interests are related to energy and
climate change economics and policy.

Frank Jotzo is Research Fellow at the College
of Asia and the Pacific, Australian National Uni-
versity, and Deputy Director of the ANU Climate
Change Institute. He specializes in the economics
and policy of climate change. He has worked and
published on these topics and other aspects of inter-
national and development economics since 1998,
and has advised several governments on climate
policy.

Milind Kandlikar is an associate professor at
the Liu Institute for Global Issues, University
of British Columbia, Vancouver, Canada. His
work focuses on the intersection of technology
innovation, human development, and the global

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-13856-7 - Smart Solutions to Climate Change: Comparing Costs and Benefits
Edited by Bjorn Lomborg
Frontmatter
More information

http://www.cambridge.org/9780521138567
http://www.cambridge.org
http://www.cambridge.org


xviii List of contributors

environment. He has published extensively on the
science and policy of climate change.

Onno Kuik is a researcher at the Institute for
Environmental Studies, Vrije Universiteit, Ams-
terdam. He has worked for the past twenty years
on the economic analysis of environmental policy.
He received the Energy Journal’s 2003 Best Paper
Award for the paper “Trade Liberalization and Car-
bon Leakage,” co-authored by Reyer Gerlagh.

Gregory Nemet is an assistant professor at the
University of Wisconsin in the La Follette School
of Public Affairs and the Nelson Institute for Envi-
ronmental Studies. He is also a member of the Uni-
versity’s Energy Sources and Policy Cluster and a
senior fellow at the University’s Center for World
Affairs and the Global Economy. His research
and teaching focus on improving understanding of
the environmental, social, economic, and technical
dynamics of the global energy system. A central
focus of his research involves empirical analysis
of the processes of innovation and technological
change.

Roger A. Pielke, Jr. is a professor in the Envi-
ronmental Studies Program at University of Col-
orado and a Fellow of the Cooperative Institute
for Research in Environmental Sciences. In 2006,
he received the Eduard Brückner Prize for out-
standing achievement in interdisciplinary climate
research.

David Popp is Associate Professor of Public
Administration in the Center for Policy Research of
the Maxwell School at Syracuse University. He is
also a research associate of the National Bureau for

Economic Research (NBER). He is an economist
with research interests in environmental policy and
the economics of technological change. Much of
his research focuses on the links between environ-
mental policy and innovation. He is particularly
interested in how environmental and energy poli-
cies shape the development of new technologies
that may be relevant for combating climate change.

Conor C.O. Reynolds is a doctoral candidate at
the Institute for Resources, Environment and Sus-
tainability at the University of British Columbia.
He conducts research on the climate and air-quality
impacts of transportation. Reynolds’ doctoral dis-
sertation assesses strategies to reduce transporta-
tion emissions in rapidly industrializing countries,
such as the use of alternative fuels.

Roberto Roson has been a visiting fellow at the
Free University of Amsterdam, at the University
of Warwick, and at S. Francisco Xavier Univer-
sity (Sucre, Bolivia). He is currently Associate Pro-
fessor at Ca’Foscari University, Venice, where he
teaches industrial organization, international and
antitrust economics. He is currently collaborating
with the Euro-Mediterranean Centre for Climate
Change, IEFE–Bocconi University and the World
Bank.

Anne E. Smith is Vice-President and Practice
Leader of Climate & Sustainability at Charles River
Associates International. She is an expert in envi-
ronmental policy assessment and corporate compli-
ance strategy planning and has made major analy-
sis contributions to most major air quality policy
issues. She has a PhD in economics from Stanford
University.

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-13856-7 - Smart Solutions to Climate Change: Comparing Costs and Benefits
Edited by Bjorn Lomborg
Frontmatter
More information

http://www.cambridge.org/9780521138567
http://www.cambridge.org
http://www.cambridge.org


Acknowledgments

This book presents research and findings from the
Copenhagen Consensus on Climate project which
was made possible by funding from the Danish
government. I am grateful for the commitment of
current and past staff members at the Copenhagen
Consensus Center: Cecilie Olsen, Gabriela Garza
de Linde, Henrik Meyer, Katja Johansen, Kris-
tine Ohrt, Maria Jakobsen, Tommy Petersen, and
Zenia Stampe. I would particularly like to thank the
members of the project team for their exceptional
dedication and enthusiasm: Anders Møller, Anita
Overholt Nielsen, David Young, Kasper Thede
Anderskov, Maja Makwarth, Sasha Larsen Beck-
mann, Ulrik Larsen, and Zsuzsa Horvath. And I
would especially like to express my sincere appre-
ciation to the authors of the outstanding research in
this volume, and to the remarkable members of the
Copenhagen Consensus Expert Panel.

xix

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-13856-7 - Smart Solutions to Climate Change: Comparing Costs and Benefits
Edited by Bjorn Lomborg
Frontmatter
More information

http://www.cambridge.org/9780521138567
http://www.cambridge.org
http://www.cambridge.org


Abbreviations and acronyms

ABC Atmospheric Brown Clouds
ABI Association of British Insurers
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APP Asia Pacific Partnership
B/C benefit-cost
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BCA benefit-cost analysis
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CBA cost-benefit analysis
CCN cloud condensation nucleae
CCS carbon capture and storage
CCSP Climate Change Science Program
CDM clean development mechanism
CE climate engineering
CES constant elasticity of substitution
CFC chlorofluorocarbon
CGE computable general equilibrium
CIO carbon intensity of output
CIR3D carbon intensity-reducing return to

R&D investment
CIS Commonwealth of Independent

States
CNG compressed natural gas
COP Conference of Parties
CRP Conservation Reserve Program

(USA)
CV current value
DALY disability adjusted life year
DICE Dynamic Integrated model of

Climate and the Economy
EDF Environmental Defense Fund
EI energy intensity of output
EJ exajoules

EMF Energy Modeling Forum
ENSO El Niño-southern oscillation
EPA Environmental Protection Agency

(USA)
EPO European Patent Office
EST environmentally sound technologies
ETS emission trading scheme
ETS Emission Trading System
FDI foreign direct investment
FEEM Fondazione Eni Enrico Mattei
FSU former Soviet Union
FUND Climate Framework for Uncertainty,

Negotiation, and Distribution
G4M Global Forest Model
GAINS Greenhouse Gas and Air Pollution

Interactions and Synergies
GCC global climate change
GCM general circulation model
GCP Global Carbon Project
GDP gross domestic product
GE geoengineering
Gg giga-gram
GHG greenhouse gas
GLOBIOM Global Biomass Optimization

Model
GtC gigatons of carbon
GTP Global Temperature Potential
GWe giga-watt electric
GWP global warming potential
GWP gross world product
HDDV heavy-duty diesel vehicles
HFC hydrofluorocarbon
IA impact assessment
IA integrated assessment
IAM integrated assessment model
ICES Intertemporal Computable

Equilibrium System
IEA international environmental

agreement
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IPCC Intergovernmental Panel on Climate

Change
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ISM Indian summer monsoon
ITC induced technological change
LBD learning-by-doing
LBR learning-by-researching
LDC least developed country
LFG landfill gas
LLF long-lived fluorinated gases
LNG liquefied natural gas
LPG liquefied petroleum gas
MAC marginal abatement cost
MC marginal costs
MEF Major Economies Forum
MER market exchange rates
MFI micro-finance institution
MMV measurement, monitoring, and

verification
MT million ton
MTC metric ton of carbon
NAPA National Adaptation Programmes of

Action
NAS National Academy of Sciences
NC No Controls
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Atmospheric Research
NGO non-governmental organization
NIS newly independent states
NPV net present value
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Environment and the Economy
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O&M operation and maintenance
OC Optimal Controls
OC organic carbon
ODA overseas development aid
OECD Organization for Economic

Cooperation and Development

OHI other high-income countries
OLS ordinary least squares
PDF probability density function
PFC perfluorocarbons
PM particulate matter
PPP purchasing power parity
ppb parts per billion
ppm parts per million
ppmv parts per million by volume
PV present value
QALY quality of life
R&D research and development
RCIO rate of decline in the carbon

intensity of output
REDD Reducing Emissions from

Deforestation and Forest
Degradation (avoided deforestation)

RICE Regional Dynamic Integrated model
of Climate and the Economy

SCC social costs of carbon
SF6 sulfur hexafluoride
SLF short-lived fluorinated gases
SPM Summary for Policy Makers (IPCC)
SRES Special Report on Emission

Scenarios
SRM solar radiation management
SSA sub-Saharan Africa
SYR Synthesis Report (IPCC)
TFP total factor productivity
Tg teragram
THC Thermohaline Circulation
TOA top of the atmosphere
TT technology transfer
TW terawatt
UNFCCC United Nations Framework

Convention on Climate Change
UV ultraviolet
VOC volatile organic compounds
VOI value of information
VSL value of a statistical life
WHO World Health Organization
WM Waxman–Markey (bill)
WTAC willingness to accept compensation
WTP willingness-to-pay
YLD years lost due to disability
YLL years of life lost
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