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Ban Ki-Moon,
Secretary-General of the United Nations.

“Climate change is the biggest challenge 
mankind will have to face this century. 

Furthermore, the challenge has both 
scientific and social/political dimensions. 

For that end, the research program has to 
include the identification of the foreseen 

impacts and the outlining of the best 
strategies to adapt to these changes, 

reducing the magnitude of the impacts. 
This is an endeavour in which social and 

physical science has to play a key role. The 
regionalization and specialization of the 

effects observed at a global scale are among 
the new challenges pointed out by the 

United Nations Intergovernmental Panel on 
Climate Change (IPCC) for research in the 

21st century.”
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PROF. PAULINA BEATO
Professor of Economic 

Analysis, currently she 
is Director of REPSOL 

and member of the Audit 
Commissions. She is economic 
advisor to the Iberoamerican 
Secretary General (Secretaría 
General Iberoamericana). 
Formerly she was Executive Chairperson of Red 
Eléctrica de España, Director of CAMPSA and 
other major industrial and financial institutions, 
Chief Economist in the Sustainable Development 
Department of Inter-American Development 
Bank and Consultant in the Banking Supervision 
and Regulation Division of the International 
Monetary Fund.

PROF. PEDRO MIGUEL ECHENIQUE
Professor of Physics 

in the University of the 
Basque Country. He is 

President of the Donostia 
International Physics Center 
(DIPC), President of the 
Board of Trustees of CIC 
Nanogune, Vicepresident of 
Fundación Euskampus and President of Honor 
of Jakiunde. Academy of Sciences, humanity 
and arts. Among other distinctions he got 
the Prince of Asturias of Scientific Research 
Prize and Académie Royale des Sciences, des 
Lettres et des Beaux-Arts de Belgique.

PROF. XAVIER LABANDEIRA
Professor in the 

Department of Applied 
Economics at the University 

of Vigo, he is the coordinator 
of the “Master’s degree in 
Management of Sustainable 
Development” and the 
Director of “Economics for 
Energy”. He belongs to Rede, a consolidated 
research group that deals with the main 
economic aspects of innovation, energy and the 
environment and a lead author of the IPCC for 
the elaboration of its fifth assessment report, 
which is due to be published in 2014

PROF. INES MACHO-STADLER
Professor of Economics 

in the Economics 
and Economic History 

Department of Universidad 
Autónoma de Barcelona, and 
Professor of the Graduate 
School of Economics in 
Barcelona. She is a member 
of the Executive Committee of the European 
Association for Research in Industrial 
Economics and she serves as director in the 
Board of Iberdrola. She has been President 
of “Asociación Española de Economía”, and 
coordinator of “Agencia Nacional de Evaluación 
y Prospectiva”.

PROF. BERT METZ
Fellow at ECF and 

member of the Advisory 
Council. He focuses 

particularly on science and 
policy issues. He brings 
extensive experience as 
former co-chairman of the 
Climate Change Mitigation 
Working Group of the IPCC from 1997-2008. 
He also was climate change coordinator of the 
Ministry of Environment of the Netherlands 
and chief negotiator for the Netherlands and 
the European Union on the UN Framework 
Convention on Climate Change and the 
Kyoto Protocol, as well as head of the Global 
Sustainability and Climate Change Division of 
the Netherlands Environmental Assessment 
Agency.

PROF. DAVID ULPH
Professor of Economics 

in the University of 
St Andrews; Director of 

the Scottish Institute for 
Research in Economics and 
Fellow of the Royal Society of 
Edinburgh, and Royal Society 
of Arts. Previously he was 
Chief Economist and Director of Analysis in HM 
Revenue & Customs; Professor of Economics 
in the University College London and Executive 
Director of the ESRC Centre for Economic 
Learning and Social Evolution.

INSTITUTIONAL1.
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1.1
FOREWORD BY THE SCIENTIFIC DIRECTOR OF BC3
PROF. ANIL MARKANDYA

The Basque Centre for Climate Change, BC3, was established 
in 2008, as one of the centres of excellence established under 

the BERC programme. As the name suggests, it is devoted to 
studying the causes and consequences of climate change and 
the best ways of addressing it. Given the vast range of the topic, 
BC3 was designed to focus on the socio-economic aspects of 
climate change, albeit within an interdisciplinary framework that 
includes the natural as well as social sciences. The BC3 is one 
of the few centres in Europe with this specialization, and it has 
already established a strong reputation in the field.

Since its inception, the centre has grown rapidly; now we are a 
team of 31. The areas of work cover adaptation to climate change, 
policies and measures to reduce greenhouse gases, a study of 
climate agreements. BC3 has been increasingly successful in 
obtaining funds from competitive calls, so that in 2012 nearly 
one-quarter of our funds came from such sources, in Spain, the 
European Union and even more widely.  

We believe that we can only be successful if we are fully integrated 
into the network of research centres working on the same topic. 
To this end, BC3 has developed collaborative agreements with 
many institutes: in Spain, across many European countries, in 
the United States and also in emerging economies, particularly 
Brazil, China and India.

A centre of excellence is evaluated primarily in terms of its 
scientific output and in this regard BC3 has started to make a 
name for itself. As the staff has increased, so has the volume 
of publications, principally in scientific journals, but also in 
books and monographs. In the 2009-2012 period we produced 
226 articles (of which 73 were in journals listed in the Web of 
Knowledge), as well as 18 books and 49 chapters. At the same 
time we are mindful of the fact that a research centre working 
in the socio-economic domain of a problem such as climate 
change has a responsibility to be relevant. Hence we have 
participated in major fora where this subject is discussed, 
including the annual Conference of Parties to the Framework 
Convention on Climate Change, and we are contributing to the 
important Intergovernmental Panel for Climate Change (IPCC), 
which brings together the state of knowledge on research on 
climate and makes it accessible to policymakers. Last but not 
least, we have prepared policy briefs and presentations for 
various governments, starting with that of the Basque Country 
and including those of South Korea, the United Kingdom, France 
and Spain.
BC3 is already an established part of the network of centres on 
climate change and we look forward to playing an important role 
in this area, so is critical for the future of our planet.

"We believe that we can only be 
successful if we are fully 

integrated into the network of 
research centres working on the 
same topic." 

The International Scientific Advisory Committee is a consultative 
body of independent experts created to provide advisory 

opinions and analysis on science to the centre. Its remit includes 
matters concerning research programme and general strategy.

Members are appointed as independent scientific experts on the 
basis of their specific skills, abilities, experience and knowledge.

The committee has scientific expertise that enables it to advice 
on the decision making processes of the centre.

1.2
ISAC
International Scientific Advisory Committee 

1 INSTITUTIONAL
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"It has particular strengths in the
important area of climate change 

adaptation. It is well placed to become 
a major nationally and internationally 
recognised centre for research and 
policy on climate change." 

PROF. DAVID ULPH
ISAC MEMBER

"In just over three years BC3 has grown 
and developed impressively. It has built 
a team of high-quality and enthusiastic 

researchers which has enabled it to generate: 
an extensive number of high quality research 

outputs across a range of areas; research 
links with major centres for climate change 

across the globe; and a very significant 
portfolio of research funding from both 

national and international research councils 
and other funding sources."

1.3
DESCRIPTION OF THE CENTRE

BC3, Basque Centre for Climate Change, is an excellence 
research centre jointly created in 2008 by the Basque 

Government and the University of the Basque Country (UPV/
EHU), with the goal of contributing to knowledge on the causes 
and impacts of climate change, as well as driving advancements 
in high level research on these issues.

BC3 was created both as part of the Basque Government's 
determined commitment to the promotion of science and 
research and as an initiative to recruit internationally renowned 
researchers for the Basque science system. This commitment 
translated into the “Plan Vasco de Ciencia, Tecnología e Innovación 
2010” (PCTI or Plan for Science, Technology and Innovation), 
which underlined its commitment to place the Basque Country 
as a European reference in science and innovation.

The centre also highlights the importance that the Basque 
Government, through both the Basque Environmental Strategy 
for Sustainable Development for 2002-2020, and the Basque 
Plan for Combating Climate Change 2008-2012, attaches 
to the creation of knowledge and strategies to reconcile 
the improvement of the population’s quality of life with the 
preservation of the environment and its resources or, in other 
words, a sustainable development.

BC3 aims to contribute to long term research on the causes and 
consequences of climate change in order to foster the creation of 

on the causes and consequences
of climate change in order to foster 

the creation of knowledge in this 
multidisciplinary science.

The BC3 aims to contribute 
to long term research

knowledge in this multidisciplinary science. The centre seeks to 
engage a highly-qualified team of researchers with the primary 
objective of achieving excellence in research, training and 
dissemination.

The research lines where BC3 has developed research 
capabilities fall broadly into the following groups:
• 	 Adaptation to and the impacts of climate change
• 	 Measures to mitigate climate change
• 	 International dimensions of climate policy
• 	 Developing and supporting research that informs climate  
	 policy in the Basque Country

The strategic objectives that underlie BC3's strategic plan 
support the centre’s vision and focus on its aspiration of 

being a research organization globally recognized in the field of 
climate change as a benchmark for generating and pushing back 
the frontiers of knowledge excellence and efficiency:
1.	 Develop excellence-based, multidisciplinary climate change
	 long term research capabilities to become a worldwide 
	 reference.
2.	 Participate and develop high level training programmes on 
	 climate change.
3.	 Contribute to climate change knowledge transference and 
	 dissemination to the scientific community, policy makers 
	 and society in general.

1 INSTITUTIONAL
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2.1
BC3 TEAM

ANIL MARKANDYA 
Scientific Director

Adaptation and health impacts. Water 
impacts. Mitigation policies. International 
dimensions of climate policy.

Anil Markandya is a resource economist 
who has worked in this field for over 
thirty years and is acknowledged as 
one of the leading authorities. He has 
divided his time between academic 
and advisory work. On the academic 
side he has published widely in the 
areas of climate change, environmental 
valuation, environmental policy, energy 
and environment, green accounting, 
macroeconomics and trade. He has held 
academic positions at the universities of 
Princeton, Berkeley and Harvard in the US 
and at University College London and Bath 
University in the United Kingdom. He was 
a lead author for Chapters of the 3rd and 
4th IPCC Assessment Reports on Climate 
Change, and was one of the core team 
that drafted the IPCC 4th Assessment that 
was awarded the Nobel Peace Prize in 
2007 and was nominated by Cambridge 
University as one of the 50 most influential 
thinkers on sustainability in the world.

2 PEOPLE

The attraction of international 
expert researchers on climate 

change field is the core issue for an 
excellence centre like BC3.

BC3 is committed to attract 
high-level researchers to 

promote excellent long-term 
research and a strong effort has 
been dedicated since its creation to 
talent attraction.

Talent Attraction,
the core of BC3

ROGER FOUQUET
Ikerbasque Research Prof.

Long-term relationships between 
economic development, technological 
change, energy consumption and 
climate change.

Roger Fouquet is a Doctor in 
Economics, as a researcher, lecturer 
and policy-advisor for the past twenty 
years, Roger Fouquet has investigated 
the long-run evolution of energy 
markets and policy. In 2006, his joint 
article with Peter Pearson on very 
long run trends in lighting prices and 
consumption was selected for the 
IAEE Campbell Watkins Award for Best 
Paper in The Energy Journal. In 2010, 
his book, Heat, Power and Light, was 
selected by Choice Magazine, the US 
association of librarians, as one its 
Outstanding Academic Titles.

SERGIO H. FARIA
Ikerbasque Research Prof.

Environmental physics, glaciology, 
geomorphology and physics of 
geological materials. Impacts of 
climate change and natural hazards. 
Dynamics of continuous diversity and 
biodiversity. Multiscale modelling and 
emergence in natural systems.

Sérgio H. Faria is a physicist engaged 
in combining applied mathematics 
with experimental and field research 
in climate and environmental sciences. 
His main objective is to understand the 
multiscale processes that control the 
emergence of properties and structures 
in complex environmental systems. 
Through his research on glaciology, 
geophysical flows, population dynamics, 
biodiversity, and the formation of 
climate records, he aims at estimating 
the uncertainties in the medium- and 
long-term impacts of climate change 
on environment and society.
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SENIOR RESEARCHERSSCIENTIFIC DIRECTOR

ALINE CHIABAI
Research Professor

Assessment of the main threats posed 
by climate change on human health, 
ecosystems and biodiversity, including 
analysis of social and economic factors 
influencing vulnerability of people, 
communities and social systems, 
as well as their adaptive capacity. 
Assessment and prioritization of 
adaptation policies.

Aline Chiabai is an environmental 
economist, holding a Ph.D. in Transport, 
Traffic and Environment. 
Her research is focusing on the valuation 
of health and natural resources, 
environmental pollution impacts, 
including air pollution and waste, health 
vulnerability indicators, and sustainable 
tourism activities through information 
and communication technologies. 
She has carried out research also 
in environmental remediation, and 
environmental impact assessment in 
air and noise pollution. Past academic 
experience includes the position of 
adjunct professor at the University Cà 
Foscari, Venice (Italy). 

IBON GALARRAGA
Research Professor

Public policies, policy instruments 
and economic valuation, with special 
attention to research that can be useful 
to inform Basque Climate Policy.

Ibon Galarraga holds a Ph.D. in 
Economics (Environmental Economics) 
from the University of Bath (United 
Kingdom), M.A. Economics at the 
University of Essex (United Kingdom) 
and B.A. Economics (speciality 
of International Economics and 
Development) at the University of 
Basque Country. He has worked as 
an environmental consultant for 
institutions such as the World Bank, 
the Department for International 
Development of the British Government 
or the Basque Government. During July 
2005 and May 2009, he was the Deputy 
Minister for the Environment of the 
Basque Government.
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SENIOR RESEARCHERS

MARC NEUMANN
Ikerbasque Research Prof.

Water impacts and adaptation.

Marc Neumann obtained a Ph.D in 
Environmental Engineering from 
ETH Zurich, Switzerland. He has 
extensive teaching and research 
experience on urban water networks 
and treatment systems. A central topic 
is the use of mathematical models for 
optimization and design of facilities 
and the application of uncertainty- and 
sensitivity analysis techniques. Current 
research focuses on planning strategies 
for water infrastructure in view of 
climate change.

UNAI PASCUAL
Ikerbasque Research Prof.

The ecological-economic relationship 
between human well-being, 
biodiversity, ecosystem services and 
climate change.

Unai Pascual received his BA 
(Economics) from the University of 
the Basque Country and his MSc and 
Ph.D (Environmental Economics) from 
the University of York. He bridges the 
social and natural sciences in order 
to understand the links between 
global environmental change and 
human development. He has an 
active role as advisor to international 
policy bodies and his work appears 
in more than 150 research outputs. 
He has also held positions in various 
European universities (Manchester, 
York, Barcelona and Bilbao) and is 
Senior Lecturer at the University of 
Cambridge.

DIRK RÜBBELKE 
Ikerbasque Research Prof.

Environmental, resource and public 
economics.

Before Dirk Rübbelke joined BC3, 
he was Senior Research Fellow 
at CICERO, Norway (2008-10) and 
Junior professor of European 
Economics at Chemnitz University 
of Technology, Germany (2002-08). 
Dirk did research at internationally 
renowned universities, inter alia, at the 
Australian National University, Hebrew 
University Jerusalem and University of 
Nottingham. He is a Fellow Member in 
the CESifo Research Network, Munich.
He has published in internationally 
renowned journals, e.g. Economica, 
Economics Letters, Journal of Public 
Economics.

JOSEPH SPADARO
Research Professor

Environmental impact assessment 
methodology & software development, 
Environmental fate analysis, Health 
impact assessment, Uncertainty 
Analysis, Energy system analysis.

Joseph Spadaro is an Environmental 
Research Scientist, holding a Ph.D. 
in Energy, specialty in Environmental 
Impact Assessment. He has carried 
out basic research on energy analysis 
in residential and commercial 
buildings and impact and damage 
cost assessment of environmental 
emissions from human activities In 
the area of environmental impacts, 
Dr. Spadaro’s research has focused 
on analysis of air/water/soil pollutant 
transport modelling, health risk 
assessment and uncertainty analysis, 
cost-benefit analysis of private 
sector decisions and environmental 
legislation.

FERDINANDO VILLA
Ikerbasque Research Prof.

Ecoinformatics, Ecological Economics, 
Ecosystem Services and technologies 
for aided decision-making.

Ferdinando Villa holds a Ph.D. in 
theoretical Ecology and had a long 
parallel career as a scientific software 
designer and engineer works at the 
interface of policy, ecology, economics 
and IT. He has authored 120+ 
publications, many software packages, 
and earned large grants from the US 
National Science Foundation, the EU, 
governments and private foundations. 
His ARIES project (www.ariesonline.
org) is providing new ways to address 
the challenge of environmental decision 
making in the 21st century.

MIKEL GONZALEZ - EGUINO
Research Professor

Environmental and Energy Economics, 
Public Economics.

Mikel González-Eguino has a Ph.D 
in Economics (University of the 
Basque Country) and a degree in 
Engineering (University of Deusto). 
His main interests lie in the fields 
of environmental, energy and public 
economics. His work has been 
published in several of the leading  
international journals in the field. He 
has worked on environmental and 
economy-related issues for Basque 
and Spanish firms and institutions 
and participated in several European 
research projects.

2 PEOPLE2 PEOPLE
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RESEARCHERSSENIOR RESEARCHERS

LUIS MARÍA ABADIE / Research Fellow

Energy Economics, Carbon Markets, GHG Emissions, Real 
Options and Financial Economics.

Luis Mari Abadie is industrial engineer (E.T.S. I) and holds a Ph.D 
in Economics both from the University of the Basque Country. 
He is graduated in computer studies (University of Deusto) and 
Master in Public Economic from the University of the Basque 
Country. Dr. Abadie’s research has focused mainly in the areas 
of Energy and Environmental Economics. His work has been 
published in international journals.

PATRICIA GALLEJONES / Junior researcher - Ph.D Student

Study the potential role of typical energy cropping systems as 
net GHG mitigation tools.

Patricia Gallejones is graduated in Biological Sciences at 
the University of the Basque Country and has an MSc on 
Environmental Agrobiology. 

AMAIA ALBIZUA / Junior researcher - Ph.D Student

Soil and water management and their related policies within 
climate change adaptation processes.

Amaia Albizua is graduated in Environmental Sciences (University 
of Salamanca) and has a MSc on Soils and Water Management 
(ETSEA) University of Lerida and a MSc on Environmental 
Studies, University Autonomous of Barcelona.

ESTELLE MIDLER / Postdoctoral researcher

Biodiversity economics, payment for ecosystem services, public 
economics, experiments.

Estelle Midler received her MSc in Environmental and 
Agricultural Economics together with an Engineering Degree in 
Agricultural Sciences, and her Ph.D in Economics from Supagro 
Montpellier (France).

SEBASTIEN FOUDI / Postdoctoral researcher

Exploitation of agro ecosystems services and water resources, 
and on how agents face and adapt to risks such as drought risk.

Sebastien Foudi holds an MSc in Economics of the environment, 
natural resources, energy and agriculture an M.Phill in 
Economics and a Ph.D in Economic from the Toulouse School of 
Economics.

AGUSTÍN DEL PRADO / Research Fellow

Developing system-based modelling approaches to: (i) mitigate 
GHG emissions from land use and (ii) assess the impact of climate 
change and land use changes on services from agriculture.

Agustin del Prado holds a Ph.D in Biological Sciences at the 
University of the Basque Country and worked for 7 years at the 
Institute of Grassland and Environmental Research (IGER, United 
Kingdom).He is currently coordinating a project from the Spanish 
"Plan Nacional" programme: Developing system based mitigation 
strategies to reduce GHG within and between multifunctional 
land use elements of a landscape (2010-2012).

ENEKO GARMENDIA / Postdoctoral researcher

Integrated assessment of complex socio-ecological systems.

Eneko Garmendia holds a Ph.D in in Ecological Economics 
and Natural Resource Management (Autonomous University 
of Barcelona) and is graduated in Economics (University of the 
Basque Country). 

JOSU LUCAS / Research Assistant

Energy Economics

Josu Lucas is graduated in Economics and has a master's degree 
in Economics both from the University of the Basque Country.
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RESEARCHERS

MARTA OLAZABAL / Junior researcher - Ph.D Student

Urban resilience and transformability

Marta Olazabal studied Chemical Engineering from 1999 to 2004 
at the School of Engineering of Bilbao and she gained a MSc on 
Environmental Engineering in 2008. She is currently Ph.D student 
in the University of Cambridge, Department of Land Economy.

MARIA VICTORIA ROMÁN DE LARA
Junior researcher - Ph.D Student.

Climate finance.

Maria Victoria Román de Lara studied Business Administration 
at the Polytechnic University of Valencia and a MSc in Applied 
Economic Analysis at the University of Alcalá.

MARTA PASCUAL / Postdoctoral researcher

Valuation on Marine Ecosystem Services & Marine Spatial 
Planning.

Marta Pascual is graduated in Biology at UCM and has an MSc 
in Marine Environment and Resources by the University of 
Southampton, the University of Bordeaux and the University of 
the Basque Country. She is currently finishing her Ph.D.

ELENA PEREZ MIÑANA / Postdoctoral researcher

Ecosystem Services and Decision Support Systems.

Elena Perez Miñana holds undergraduate qualifications in 
Computer Science Engineering, and post-graduate qualifications 
in Information Technology, Environmental & Energy Studies, and 
Artificial Intelligence.

GUILLERMO PARDO / Junior researcher - Ph.D Student

GHG emissions and other environmental impacts associated to 
agri-food systems through LCA methodology

Guillermo Pardo is Chemical Engineer by UCLM (University of 
Castilla-La Mancha) specialized on Environmental Engineering. 
He has a MSc on Management, Treatment and Use of Organic 
Waste by UMH (Universidad Miguel Hernández). 

ELISA SAINZ DE MURIETA
Junior researcher - Ph.D Student

Developing and supporting research that informs climate policy 
in the Basque Country, especially in adaptation, sea level rise, 
and ecosystem services related issues.

Elisa Sainz de Murieta is graduated in Geological Sciences at the 
University of the Basque Country, has an MSc on Environmental 
Management and Engineering at the EOI of Madrid and other MSc 
on Quaternary Geology at the University of the Basque Country.

ELENA OJEA / Postdoctoral researcher

The economics of biodiversity and ecosystem services.

Elena Ojea is graduated in Environmental Sciences at Universidad 
de Salamanca, she obtained a Ph.D in Environmental Economics 
at Universidade de Santiago de Compostela, with European 
mention.
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KAYSARA KHATUN
United Kingdom
Staying period: 2010-2011
Research Line: Forestry, Biodiversity, Climate Mitigation and Adaptation. 

NIGGOL SEO
South Korea
Staying period: 2008-2010
Research Line: Measuring the Impact of Climate Change and Quantifying Adaptation Behaviours in Africa, South 
America, and Asia. 

BETTINA COOPER
Germany
Staying period: 2010-2011
Research Line: Economic Analysis of Adaptation Strategies in Developing Countries.  

DAVID HERES DEL VALLE
Mexico
Staying period: 2010-2011
Research Line: Comparison of alternative policies to mitigate GHG emissions within the transportation sector; economic 
analysis of land use and deforestation; and evaluation of environmental policies through experimental methods. 

MELANIE HEUGUES
France
Staying period: 2010-2011
Research Line: International cooperation on climate change, Incentives to participate in an agreement, Strategic 
interactions, Non cooperative game theory.

JULIA MARTIN-ORTEGA
Spain
Staying period: 2009-2010
Research Line: Environmental economics: socio-economic drivers and impacts of environmental damage and 
climate change. 
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ADMINISTRATION STAFF FORMER RESEARCHERS

NEREA ORTIZ OLARRA
Operations Manager

Nerea Ortiz is a Telecommunications Engineer from ETSI (Escuela Técnica Superior de Ingenieros) 
in Bilbao (2000). Holds an Executive Certificate in Management and Leadership by MIT Sloan 
Business School (United States) and holds an Executive Master in Business Administration (EMBA) 
by the University of Barcelona (UB).

JULEN UGALDE
Project Officer

Julen Ugalde is a Telecommunications Engineer by the Faculty of Engineering of Bilbao (University 
of the Basque Country), with a specialty in Communications (2003). He worked as a researcher for 
5 years, taking part in R&D projects related to wireless communications, home automation and 
health support.

AINHOA AZKARATE
Outreach Manager

Ainhoa Azkarate holds a degree in Sociology and Political Sciences (University of Deusto,1995).
She got a master degree in International Trade (University of Deusto 1998) and MBA in executive 
management (University of Deusto,2003).

SUSANA PÉREZ
Management Assistant

Susana Pérez obtained a degree in business administration in 2001, experienced in accountancy, 
marketing, and management assistance.

2.2
BC3 FORMER MEMBERS

RAMON ARIGONI ORTIZ
Brazil
Staying period: 2008-2011
Research Line: Economics of climate change. 
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DATE

DATE

VISITOR

VISITOR

INSTITUTION

INSTITUTION

POSITION

POSITION

SEMINAR GIVEN

SEMINAR GIVEN

BC3 has implemented a program called BC3 Visitor Programme under the 
attainment of its strategic objectives, talent attraction. The aim of this programme 

is to promote research and dialogue between BC3 and other institutions by supporting 
and hosting local and international professors wishing to undertake research.

This program acts as a facilitator to establish stable collaborations with other 
institutions and researchers, enabling BC3 to expand the frontiers of knowledge 

transfer both through the contribution to the BC3 working papers and to 
dissemination activities such as seminars.

2 PEOPLE

2011 Jan Dr. Maria Loureiro Universidad Santiago de 
Compostela (Spain)

Associate Professor Social Preferences about Climate 
Change: Evidence from Spain.

2011 Feb Dr. Miguel Angel Zavala Universidad Alcalá (Spain) Director CIFOR-INIA Iberian forests against global change: 
projected impacts and adaptation 
mechanisms.

2011 Mar Dr. Richard Neufville MIT (United States) Professor of Engineering 
Systems and of Civil and 
Environmental Engineering

Flexibility in Engineering Design: 
Creating Value in Technological 
Enterprises Using Flexibility to Exploit 
Uncertainties.

2011 Apr Dr. Raul Moral Universidad Miguel Hernández de 
Elche (Spain)

 Professor Synergy between organic waste 
management by composting and 
agronomy to reduce greenhouse gases 
emissions.

2011 Apr Dr. Richard Cornes Australian National University 
(Australia)

Professor of Economics and F H 
Gruen Chair in Economics

Aggregative Environmental Games.

2011 May Dr. Ana Iglesias Universidad Politécnica  de Madrid 
(Spain)

Professor of Agricultural 
Economics and Social Sciences

Looking into the future of water and 
agriculture.

2011 May Dr. Thomas Heyd University of Canada (Canada) Professor of Philosophy Adaptation and Development in Times 
of Climate Change.

2011 Jun Dr. Karen Pittel Ifo- Institute for Economic 
Research (Germany)

Head of Department Energy, 
Environment and Exhaustible 
Resources 

Local and Global Externalities, 
Environmental Policies and Growth.

2011 Sep Dr. Xavier Arnauld de 
Sartre

CNRS,University of Pau (France) Professor From regulatory policies to ecosystem 
services: political ecology in the 
Amazon.

2011 Oct Dr. David Batker Earth Economics (United States) Director Ecosystem Services: Ground Truthing.

2011 Nov Dr. Charles Perrings School of Life Sciences, Arizona 
State University (United States)

Professor of Environmental 
Economics

Precaution and proportionality in the 
management of Global environmental 
change.

2012 Feb Dr. Alejandro Caparrós CSIC (Spain)  Scientific Researcher Spatial green accounting for terrestrial 
ecosystems: from theory to practice.

2012 Mar Dr. Fassnacht Colorado State University ESS-
Watershed Science, Warner College 
of Natural Resources (United 
States)

 Associate Professor Altering Hydrology due to a Changing 
Climate and the Perception of 
these Changes: Examples from the 
Mountains of Colorado and Mongolia.

2012 Apr Dr. Mathew Kotchen University of Yale (United States) Associate Professor Voluntary and Information Based 
Approaches to Environmental 
Management: An Impure Public Good 
and Club Theory Perspective.

2012 Jun Dr. Kumiko Goto-Azuma Ice Core Laboratory, National 
Institute of Polar Research (Japan)

Associate Professor Past climate change recorded in polar 
ice cores.

2012 Jun Dr. Nobuhiko Azuma Dept. of Mechanical Engineering, 
Nagaoka University of Technology 
(Japan)

Full Professor and Dean of the 
Dept. of Mechanical Engineering 

Deep ice core drilling, polar ice-sheet 
flow and its implications for climate 
change.

2012 Jul Dr. Patrick Shipman Dept. of Mathematics, Colorado 
State University (United States)

Assistant Professor and Head of 
the Laboratory for Mathematics 
in the Sciences 

Invasive species: Economic impacts 
and management strategies in the 
face of climate change.

2012 Sep Dr. Jacob Phelps National University of Singapore 
(Singapore)

Researcher The "slash-and-burn" solution to 
climate change.

2012 Sep Dr. Erik Gómez-
Baggethun

Institute of Environmental Science 
and Technology, Universitat 
Autònoma de Barcelona (Spain)

Research  fellow Theoretical issues and operational 
challenges in ecosystem services 
valuation.

2012 Oct Dr. Rosimeiry Portela Conservation International (United 
States)

Senior Director for Science and 
Knowledge

From Theory to Practice: The 
Science and Field Implementation of 
Ecosystem Services.

2012 Nov Dr. Katrin Erdlenbruch Irstea (France) Researcher A Water Agency faced with Quantity-
Quality Management of a Groundwater 
Resource.

2012 Dec Dr. Kai Konrad Max Planck Institute for Tax Law 
and Public Finance (Germany)

Director Climate Policy Negotiations with 
Incomplete Information.

2.3
BC3 VISITORS



2.4
GENERAL INFORMATION AND STATISTICS

GENDER NATIONALITY

26 RESEARCHERS:
Scientific Director
Ikerbasque Professors
Research Professors
Research Fellows
Post Doc Researchers
Junior Researchers - Ph.D Students
Research Assistant

5 MANAGEMENT STAFF:
Operation Manager
Outreach Manager 
Project Officer
Management Assistant

47% female
53% male

38% international
13% national
50% local

CURRENTLY THERE ARE 31 PEOPLE WORKING AT BC3:

2 PEOPLE

21



RESEARCH3.

23

“BC3 carries out high-level 
research aimed at informing 
and decision and policy 
making”

The Intergovernmental Panel on Climate 
Change (IPCC), the leading international 

body for the assessment of climate 
change established by the United Nations 

Environment Programme (UNEP) is 
reinforcing the emphasis they put on 
assessing the socio-economic aspects 

of climate change and its implications 
for sustainable development, risk 

management and the creation of a 
response framework through both 

adaptation and mitigation. It aims to 
provide more detailed information on 
climate change in the regional scope.

The need to act and to deepen the 
scientific knowledge on climate change 

both locally and globally is aligned with 
the strategic objectives and the scientific 

research lines of BC3.

POLICY
SCIENCESPHYSICAL

SCIENCES

    SOCIO-
ECONOMICS
OF CLIMATE

CHANGE

1	 Adaptation to and the impacts of 
	 climate change

2	 Measures to mitigate
	 climate change

3	 International dimensions of
	 climate policy

4	 Developing and supporting 
	 research that informs climate 
	 policy in the Basque Country

3.1
RESEARCH LINES



CLIMBE – Distribution of water benefits per hectare per year by 
Holdridge zone in A2 IPCC Scenario (dry, moist, wet and rain forest).

ARIES – Conceptual model for ecosystem services provision in ARIES.
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RESEARCH
LINE 1

3 RESEARCH3 RESEARCH

ADAPTATION TO AND THE IMPACTS OF CLIMATE CHANGE

1. OBJECTIVES 
Our main goal is to assess the impacts 
produced by climate change on natural 
and anthropogenic systems, including 
human health, ecosystems and 
biodiversity and water resources and 
agriculture, to analyse and prioritize 
the main adaptation strategies and 
to quantify their associated costs and 
benefits. For this purpose, it is important 
to differentiate climate-related impacts, 
as well as adaptation, across different 
geographical scales and economic 
sectors, along a number of possible 
future scenarios.

2. DESCRIPTION
The analysis of adaptation is closely 
linked with the assessment of the 
impacts caused by climate change, 
considering that these will not be equally 
distributed in the world. Vulnerability to 
climate change is affected by a number 
of factors such as the level of exposure, 
sensitivity and adaptive capacity, and 
is therefore expected to be higher in 
poorer countries and among some 
groups of the population.

Our first order of business is to identify 
and assess these impacts taking into 
account market activities and sectors 
(such as forest management and 
water supply) as well as non-market 
spheres (such as human health, leisure, 
environment, ecosystem services and 
biodiversity, for which no established 
market exists). In the first case we use 
market-based methodologies (also 
known as market valuation based on 
market prices or profits) to assess the 
economic impacts. In the second case 
we use non-market methods (known as 

non-market valuation, such as stated 
or revealed preference, production 
functions). Economic valuation of the 
impacts starts from the measurement 
of the physical impacts and their 
translation into monetary values. In 
this research line we make use of 
disaggregated, bottom-up approaches 
which are more case-specific, in 
contrast to the top-down approaches 
developed at a macro level and based 
on economy-wide models which tend 
necessarily to provide rougher results.

Our second main goal is to identify 
which adaptation policies, programmes 
and practices can be put in place in 
order to reduce or avoid the expected 
impacts. For this purpose, we have 
to identify vulnerable populations, 
estimate the financial resources 
needed for adaptation and determine 
what damages could be avoided 
through their implementation and 
what is the cost-effectiveness of the 
proposed programmes, in order to help 
governments in the selection of the most 
appropriate combination of measures. 
Economic techniques used for this 
purpose include multi-criteria, cost-
benefit and cost-effectiveness analysis. 
In these analysis it is crucial to estimate 
also the financial gap in funding for 
adaptation in poor countries, where the 
potential to adapt is constrained by a 
lack of resources, low expenditures and 
weak infrastructures. In the context of 
adaptation we address methodological 
issues such as uncertainty, the choice of 
the baseline, reversibility, distributional 
effects, discount rates, monetary and 
non-monetary evaluation, hard versus 
soft adaptation, private and public 
adaptation, and ancillary benefits.

3. APPLICATIONS
The main applications refer to forestry 
and natural ecosystems, ecosystem 
services and human health. 

More specifically we mention the two-
year project CLIMBE (Climate Change 
and Biodiversity Loss: The Effects on 
Ecosystem Services), financed by FBBVA, 
and implemented by the Basque Centre 
for Climate Change (BC3) and the Centro 
Agronómico Tropical de Investigación y 
Enseñanza (CATIE). The study assessed 
the impacts of climate change on 
tropical forest ecosystems and related 
services in the Central America region, 
as well as the projected economic costs 
in the no-policy action case. The study 
developed a methodological framework 
that combines a set of bio-physical and 
economic models, performed at both 
regional and local scales. Three groups 
of models were developed, the bio-
physical models (assessing the impacts 
on forest ecosystems and the provision of 
related services under climate change), 
the economic models (assessing the 
monetary values of ecosystem services 
and projecting future economic impacts), 
and the land-use change and cost-benefit 
analysis models (assessing the ecological 
and economic impacts of different land-
uses in Costa Rica). The assessment 
is particularly relevant in this region 
as the loss of ecosystems and related 
services strongly impacts socio-economic 
vulnerability.

In the context of ecosystem services, 
an important contribution is provided 
by ARIES (Artificial Intelligence for 
Ecosystem Services), a web-based 
modelling technology offered to users 
such as practitioners, scientists and 
decision-makers including members 

of NGOs, academic, or governmental 
institutions worldwide, to assist rapid 
ecosystem service assessment and 
valuation (ESAV). The toolkit can be used 
to describe, analyse and solve ecosystem 
services related management problems, 
with the final purpose of making 
environmental decision making processes 
easier and more effective. BC3, with 
ARIES has developed some of the most 
advanced methodologies (assembling 
deterministic or probabilistic models) to 
quantify and value flows of ecosystem 
services at the appropriate spatial scale, 
ecological and socio-economic context. 
This is done through an automated data 
integration process utilizing an extensive 
database featuring global through local 
scale GIS data and ecosystem service 
models. ARIES maps concrete, spatially-
explicit beneficiaries of ecosystem 
services, and quantifies their demand for 
each service. Conceptualizing ecosystem 
services as a concrete list of benefits for 
concrete beneficiary groups avoids the 
problem of “double counting” of benefits 
that has plagued past ecosystem service 
valuation efforts.

In the context of human health we cite 
the collaboration with TERI institute in 
New Delhi with which we developed a 
methodological framework to estimate 
the additional cost of planned adaptation 
in the health sector of India up to the year 
2030. The approach adopted stresses on 
both preventive and reactive measures, 
under different climate scenarios (with 
and without mitigation), and also taking 
into account the influence of socio-
economic development which is to be 
expected in a growing economy like India, 
in the near future. The analysis focuses 
on malaria, diarrhoea and malnutrition.

Dry= 0,62 Moist=1,76 Wet=146,71 Rain=96,59

WATER SERVICES ($/ha/year)

PROVISIONING
REGION

RIVAL USE 
REGION

NON RIVAL 
USE REGION

NON RIVAL 
USE REGION

SINK 
REGION

SINK 
REGION

DEPLETED FLOWS

BLOCKEDFLOW

AREA OF
CRITICAL
ES FLOW



27

RESEARCH
LINE 2

3 RESEARCH3 RESEARCH

MEASURES TO MITIGATE CLIMATE CHANGE

1. OBJECTIVES 
The driving force behind much of the 
mitigation research activities at BC3 is 
the challenge of understanding how to 
encourage a transition from an economic 
and social structure responsible for large 
emissions of carbon and GHG (greenhouse 
gases) emissions to one based on low-
carbon sources of energy and mindful of 
emissions from agriculture and forestry.

The main objectives of this research line 
can be summarized as:

•	 Modelling the interlinkages between 
the economic and the climate systems 
to better understand how the economy 
will be affected by climate change 
and the measures to control GHG 
emissions.

•	 Understanding the role of technology 
in reducing GHG emissions and what 
kinds of policies will be needed to best 
promote the right kind of technologies 
(carbon-free technologies).

•	 Designing instruments to reduce 
greenhouse gases at regional, national 
and global level.

2. DESCRIPTION
Although climate change can be 
caused by natural factors, there is a 
scientific consensus that the changes 
in temperature, land ice cover, rainfall, 
storm intensity and sea level rise over 
the past 100 years have been caused 
almost entirely by human activities. This 
scientific consensus on climate change 
is leading to increased attempts to 
develop technologies and sciences and 
to carefully manage others in order to 
mitigate climate change.

Climate change mitigation involves 
efforts to reduce the concentrations of 
GHG, either by reducing their sources 
or by increasing their sinks. Mitigation 
efforts include: developing ways to meet 
the service needs of the residential 

sector, industrial processes, electricity 
generation, and transportation while 
reducing the energy use; switching to 
renewable energy sources (such as 
wind power, geothermal energy or solar 
energy) and potentially other energy 
sources (provided the full social costs do 
not outweigh the benefits); developing 
methods to minimise GHG emissions 
associated with other activities, especially 
agricultural activities; expanding forests 
and other "sinks" to remove greater 
amounts of carbon dioxide and other 
GHGs from the atmosphere.

Research related to mitigation strategies 
involves understanding which are the 
most appropriate tools and methods to 
encourage the transition to a low-carbon 
and GHG economy, to identify gaps in 
climate change mitigation modelling, 
analysis and strategies, and to develop 
ways to fill these gaps in knowledge. A key 
role of BC3´s climate mitigation research 
is to develop questions that are relevant 
to stakeholders, including policy-makers 
at the local, regional, national or global 
level. 

3. APPLICATIONS
At present, the team is formed by 
economists and natural scientists with 
strong capabilities in climate finance and 
economics, including general equilibrium, 
integrated assessment modelling and life 
cycle analysis, and in empirical analysis 
especially associated with medium-run 
to very long-run energy consumption 
behaviour and supply factors related to 
agricultural production. In addition to many 
publications in international journals, this 
expertise is providing valuable insights into 
our knowledge base, needed to pursue and 
complete the transition to a low carbon 
economy and for local, regional, national 
and international government energy 
and climate policies (including energy 
efficiency programmes, tradable permit 
schemes, energy transitions, and carbon 
offsets).

The research projects where BC3 has 
been participating include:

•	 Very long-run relationships between 
economic and technological 
development, energy use and its 
environmental effects: in relation to 
this BC3 has built the DICER model 
which extends the pathbreaking work 
of Professor Nordhaus on climate 
change and shows how introducing 
more regional variations in the data and 
modelling climate circulation models 
more realistically implies higher costs 
of climate change with more action 
needed earlier.

•	 Policies for promoting energy efficiency 
in Europe.

•	 Understanding public perception 
towards different mitigation policies.

•	 Regional modelling of the economy 
(CGE Model) and creation of a carbon 
market model for Brazil.

•	 Systems-based approaches to mitigate 
GHG emissions from land use at 
different spatial and temporal scales.

•	 Design of global mechanisms to 
reduce deforestation (REDD+) and 
biodiversity conservation synergies in 
developing countries in the context of 
PES (Payment for Ecosystem Services).

•	 Health co-benefits from mitigation 
policies in high and low-income 
countries. An important contribution 
in this field has been its research on 
the health co-benefits of measures 
to reduce greenhouse gases, which 
have been known to be important for 
some time. BC3, working with the 
London School of Hygiene and Tropical 
Medicine and the WHO, published a 
series of papers in the Lancet, which 
elaborated these results further, 
showing that the health benefits of low 
carbon development are particularly 
high for developing countries.
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RESEARCH
LINE 3

3 RESEARCH3 RESEARCH

INTERNATIONAL DIMENSIONS OF CLIMATE POLICY

1.	OBJECTIVES
The research line “International 
dimensions of climate change” is 
dealing with both the policy-side and the 
theoretical aspects of climate change 
research. The ‘policy-side’ is concerned 
with topics included in the other BC3 
research lines (adaptation, mitigation, 
developing and supporting research that 
informs climate policy in the Basque 
country), but also covers climate-change 
research areas not included in these 
research lines. The methodologies/
techniques employed are equally diverse 
including – amongst others – CGE-
modelling, cost-benefit analysis, game 
theory, and integrated assessment 
modelling. 

Both adaptation and mitigation policies 
are subjects of research in this research 
line and much of it is aligned with energy 
aspects (e.g., economic instruments 
influencing energy use in a sustainable 
way, vulnerability of the electricity sector). 
With respect to international policy, 
thematic foci of the research strategy are 
international environmental agreements 
and international climate finance. These 
involve topics such as ancillary benefits, 
fairness and development. 

The programme aims to link research 
in the respective subareas (national vs. 
international, mitigation vs. adaptation, 
etc.) when this is a reasonable option, 
in order to derive coherent results and 
to develop generally acceptable policy 
strategies.

2.	DESCRIPTION
Recent international negotiations on 
climate change were not capable to bring 
about a global agreement on climate 
change as a successor of the Kyoto 
Protocol. A global treaty, where all major 
polluters credibly commit to domestic 
emission limitations is out of sight despite 
the ‘road map’ to a global agreement by 
2020 which was agreed at the Conference 
of Parties (COP) in Durban in 2011. 
Incomplete international agreements, 
like those between EU member countries 
only might be easier to attain than grand 
coalitions but as standard economic 
analysis suggests, unilateral emission 
reductions by such sub-coalitions are 
likely to be undermined by other countries 
raising their emission levels.

The research line “International 
dimensions of climate change” conducts 
research on improving the chances for 
establishing an effective international 
coalition combating climate change and 
addressing challenges with respect to 
adaptation to climate change. Innovative 
measures such as matching schemes 
or schemes allowing for international-
side payments are among the core 
research topics of the research line. 
Research on side-payments in the 
context of international climate policy 
got an impetus from the Cancun Accords 
in 2010 which pledged to mobilize USD 
100 billion in international climate 
financing annually by 2020. The Accords’ 
specification that adaptation must be 

addressed with the same priority as 
mitigation is not reflected in current 
patterns of international climate finance, 
where we face a strong bias towards 
mitigation. Overcoming such a bias might 
be one of the major challenges which 
the research line deals with. Besides the 
research on the adequate disbursement 
of international climate funds, further 
pressing research questions were raised 
with respect to international climate 
finance, concerning e.g. fundraising, 
governance of international funds and 
ethical aspects of mechanisms. Ethical 
aspects may – in turn – exert on allocative 
outcomes of international negotiations 
and should therefore be taken into 
account. 

3.	APPLICATIONS
The research line research team 
consisting of economists conducted 
research – inter alia – on the following 
topics:

•	 Strategic implications of ancillary 
benefits on international climate 
change negotiations: 

	 Benefits of climate policy arise 
from the prevention of economic 
and environmental damages. Two 
different kinds of benefits, i.e. primary 
and ancillary benefits, are produced 
simultaneously. Primary benefits are 
the benefits derived from pursuing 
climate policy’s primary aim, which 
is climate protection. In contrast, 
the ancillary benefits are secondary 

benefits such as reductions in local 
air pollution. We have investigated 
the potential impact of such benefits 
on individual countries conduct in the 
international climate policy arena.

•	 New incentive schemes: The research 
line team conducts research on so-
called matching schemes. These 
schemes influence the incentive 
structure of countries in a way that 
brings about an improved outcome for 
all parties. Yet, significant problems 
may arise in these schemes and our 
research not only identified these, but 
also made suggestions to overcome 
associated problems.

•	 Fairness: Fairness has been stressed 
by both policy-makers and researchers 
to potentially play an important 
role in international negotiations. 
We investigated how international 
institutions and funds could be 
organized such that perceived fairness 
levels are increased. We showed 
that such improvements in fairness 
could bring about a more successful 
international climate policy.

•	 Mitigation bias: International climate 
finance mainly supports mitigation 
projects. In order to meet the Cancun 
Accords’ aim of a balanced pursuit of 
adaptation and mitigation activities, 
this bias has to be reduced. The 
research team in charge of this 
research line analysed the reasons for 
the bias and proposed policies which 
might help to diminish the bias.
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RESEARCH
LINE 4

3 RESEARCH3 RESEARCH

DEVELOPING AND SUPPORTING RESEARCH THAT 
INFORMS CLIMATE POLICY IN THE BASQUE COUNTRY

1. OBJECTIVES 
The aim of this research line has been to 
act as the benchmark centre for research 
on all aspects of climate policy in the 
Basque Country and Spain drawing on the 
substantial research that is ongoing in the 
universities and other research centres 
locally but also worldwide. 

In addition, the research line has focussed 
on issues and topics of interest for policy 
and decision makers both public and 
private in the Basque Country, Spain and 
EU. For this purpose, BC3 has developed 
strong links with policy and decision 
makers, it has grown interconnections 
with other research centres and it has 
offered specific outputs for several target 
groups. This has allowed, on the one 
hand, a better understanding of the main 
problems decision makers are facing and, 
on the other, a direct way to convey the 
messages to policy makers.

2. DESCRIPTION
Although climate change policies are 
mainly being discussed at international 
level by means of the United Nations 
Conventions and the Kyoto Protocol, the 
bulk of the impact will be felt at regional 
and local level. Regional and local 
governments are thus very important 
actors. Moreover, regional governments 
in many parts of the world hold a wide 
range of the jurisdictional authority 
to implement policy actions for both 
adaptation and mitigation. This is the 
case for Basque Autonomous Community 
and many other regions in the EU.

In this context, understanding the 
capabilities and roles of all levels of 
governance becomes very important: 
for local actors to fully comprehend 
the implications of the decisions taken 
in the international arena; for national 

governments to be able to effectively 
design and implement policies.

In order to effectively engage in connecting 
these levels of governance and making a 
good use of “science for policy making” 
BC3 has developed four kinds of research 
outputs and services:

• Policy briefing series: directed to both 
public and private policy makers, 
the PB is an effective way to convey 
research outputs in a short and 
clear format. 16 briefs have been 
produced during the period 2009-
2012, covering diverse areas such as 
the COP meetings for international 
climate policy, the impacts of EU ETS 
for different economic sectors (in Spain 
and in the Basque Country) or the role 
of energy efficiency rebates.

• Projects of interest and executive 
summaries for policy makers: BC3 
intensively tried to engage in projects 
of interest for policy makers in Basque 
Country and Spain, such as the 
economic impact of sea level rise in 
biodiversity in the Basque Coastline, 
the impact of river flooding in different 
areas or the analysis of some energy 
policies.

• Policy reports: Aimed at the members 
of the Basque Government, the 
Parliament and the climate change 
office, these reports (up to 14 of which 
have been produced) have addressed 
numerous policy relevant issues such 
as the role of cost benefit analysis in 
climate change adaptation or insights 
for the climate change act.

• Advisory support: other type of specific 
support has also been offered to the 
Basque Government in specific tasks 
such as dissemination with members 
of Parliament or the briefing for the 
international climate change fora.

3. APPLICATIONS
Within the applications of this research 
line we have:

• In order to support the Basque team 
of the Spanish delegation to the COP 
15 and 16 we carried a synthesis of 
documents of preparatory ideas as well 
as a dossier of results of the summits. 
This information was later prepared 
for general media distribution in 
newspapers.

• The use of sophisticated Computable 
General Equilibrium (CGE) models to 
better understand the impacts of CO2 
pricing (the existing EU ETS and other 
potential taxes) in the Basque iron and 
steel industry.

• The comparative analysis of the role 
played by over 20 other European and 
American regions in terms of Climate 
Policy.

• The analysis of the energy efficiency 
rebates scheme (RENOVE programme) 
as well as other alternate policies 
(taxing bads).

• A relatively conceptual but practical 
guide of the role of economics of 
adaptation.

Many other efforts have been directed to 
understanding local policy alternatives 
by offering them different tools for policy 
analysis such as input-output analysis to 
assess the impact of certain policies (as 
in the case of the energy efficiency plan 
of Bilbao, for instance) or the economic 
impact of potential flooding events in the 
city.

Finally, BC3 researchers have participated 
in the preparation of a number of policy 
documents for institutions such as the 
World Bank, Committee of the Regions, 
IPCC, UNFCCC, UNESCO or UNEP-RISOE 
Centre among many others.

TAXATION British Columbia, 
Connecticut, 
Manitoba,
Ontario

British Columbia, 
Connecticut, 
Manitoba,
Ontario

Basque Country, 
British Columbia, 
Catalonia,
Flemish region, 
Ontario,
Quebec

Carbon Tax 
(British Columbia), 
Transportation Tax 
Reform (Flemish region), 
Duty on gasoline and 
fossil fuels (Quebec), 
'Clean Technologies list' 
(Basque Country)

TAX 
EXEMPTIONS

Basque Country, 
Ontario

Manitoba, Ontario British Columbia, 
Flemish region, 
Quebec

SUBSIDIES/ 
GRANTS/ 
LOANS

Basque Country, 
Bavaria, British 
Columbia, Brittany, 
California, 
Catalonia, 
Connecticut, 
Flemish region, 
Manitoba, New 
South Wales, 
North Rhine- 
Westphalia, 
Ontario, Quebec, 
Queensland, 
South Australia, 
Wallonia, Yukon

Basque Country, 
Bavaria, British 
Columbia, Brittany, 
California, 
Catalonia, 
Connecticut, 
Flemish region, 
Manitoba, New 
South Wales, North 
Rhine-Westphalia, 
Ontario, Quebec, 
Queensland,Sao 
Paulo State, 
Schotland, South 
Australia, Victoria, 
Wallonia, Yukon

Basque Country, 
Catalonia, Ontario, 
Quebec, Sao Paulo 
State

Basque Country, 
Bavaria, British 
Columbia, California, 
Manitoba, Ontario, 
Quebec, Schotland, 
South Australia, 
Victoria, Wales, 
Wallonia

New South 
Wales, Quebec, 
Schotland

Sustainable Agriculture 
Practice Programme 
(Manitoba, Ontario)

CAP AND 
TRADE 
SYSTEMS

All EU regions, 
British Columbia, 
Connecticut, 
California, 
Manitoba, New 
South Wales, 
Ontario, Quebec

All EU regions, 
British Columbia, 
Connecticut, 
California, 
Manitoba, New 
South Wales, 
Ontario, Quebec, 
Wales

All EU regions, 
British Columbia, 
Connecticut, 
California, 
Manitoba, New 
South Wales, 
Ontario, Quebec

All EU regions, 
British Columbia, 
Connecticut, 
California, Manitoba, 
New South Wales, 
Ontario, Quebec

All EU regions, 
British Columbia, 
Connecticut, 
California, 
Manitoba, New 
South Wales, 
Ontario, Quebec

EU ETS, Western 
Climate Initiative 
(British Columbia, 
California, Manitoba, 
Ontario, Quebec), 
Regional Greenhouse 
Gas Initiative 
(Connecticut), Carbon 
Reduction Commitment 
(Schotland)

INSTRUMENTS
ENERGY 
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Source: Nrg4sd (www.nrg4sd.net), The Climate Group (www.theclimategroup.com) and original work. Galarraga et al (2011)

Regional examples of different policy 
instruments used in climate change policies

Source: Gonzalez Eguino et al., 2012

Economic impact for different Iron and Steel 
industry relocation scenarios



3.2
BC3 SCIENTIFIC PRODUCTION STATISTICS
See all the production in annex

PUBLICATIONS

INTERNATIONAL RELEVANCE OF PUBLICATIONS
One of the key indicators of the international relevance of the research carried out by BC3 are the amount of publications in the most 
significant scientific journals. (Web of Knowledge)
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SOME OF THE 
INTERNATIONAL 
SCIENTIFIC JOURNALS 
BC3 PUBLISHED IN

LANCET

GLOBAL ENVIRONMENTAL CHANGE

HUMAN AND POLICY DIMENSIONS 

CONSERVATION LETTERS

SCIENCE OF THE TOTAL ENVIRONMENT

AGRICULTURE ECOSYSTEMS & ENVIRONMENT

ECOLOGICAL INDICATORS

REVIEW OF ENVIRONMENTAL ECONOMICS AND POLICY

ECOLOGICAL ECONOMICS

ENERGY ECONOMICS

ENERGY POLICY

JOURNAL OF CLEANER PRODUCTION

ENVIRONMENTAL SCIENCE & POLICY

ENVIRONMENTAL CONSERVATION

RESOURCE AND ENERGY ECONOMICS

JOURNAL OF PUBLIC ECONOMICS

AMBIO

CLIMATE POLICY

ENVIRONMENT AND DEVELOPMENT ECONOMICS

WORLD DEVELOPMENT

FOOD POLICY

LAND ECONOMICS

ENERGY JOURNAL

MARINE POLICY

JOURNAL OF INDUSTRIAL ECOLOGY

Total
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11

4

2

2

1

20
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10%
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3
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38%

12%
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1
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35

University of Vermont
United States
Center for International Climate and Environmen-
tal Research (CICERO)
Norway
Instituto Nacional de Investigación y Tecnología 
Agraria y Alimentaria (INIA)
Spain
University of Cambridge
United Kingdom
Institut für Wirtschaftsforschung (IFO)
Germany
Tecnalia
Spain
London School of Hygiene and Tropical Medicine 
(LSHTM)
United Kingdom
World Health Organization (WHO)
Switzerland
Fondazione Eni Enrico Mattei (FEEM)
Italy

University College London (UCL)
United Kingdom
The Energy and Resources Institute (TERI)
India
Asian Development Bank
The Philippines
Bocconi University
Italy
Energy Research Institute
China
Environmental Defense Fund (EDF)
United States
University of the Basque Country (UPV/EHU)
Spain
Technical University of Madrid (UPM)
Spain
Department for Environment, Food and Rural 
Affairs (DEFRA)
United Kingdom
Centro de Investigaciones Energéticas, Medioam-
bientales y Tecnológicas (CIEMAT)
Spain

REMARKABLE
PROJECTS

FUNDED BY PROJECT

•	 EXIOPOL “External costs and input-output models” (FP6-2005-ENERGY) 	
•	 PURGE “Public health impacts in urban environments of greenhouse gas 

emissions reduction strategies their impacts on public health and well-being in 
urban areas environment” (FP7-ENV-2010). 

•	 PREEMPT “Policy-relevant assessment of socio-economic effects of droughts 
and floods” (EC ECHO Program).

•	 PERSEUS “Policy-oriented marine environmental research in the Southern 
European seas” (FP7-OCEAN-2011). 	

•	 ECOFINDERS “Ecological function and biodiversity indicators in European soils” 
(FP7-ENV-2010).	

•	 BASE “Bottom-up climate adaptation strategies towards a sustainable Europe” 
(FP7-ENV-2012).

•	 COMPLEX “Knowledge based climate mitigation systems for a low carbon 
economy” (FP7-ENV-2012).

•	 CECILIA 2050“Choosing efficient combinations of policy instruments for low-
carbon development and innovation to achieve Europe's 2050 climate target” 
(FP7-ENV-2012). 
 

•	 GHG_LAND “Desarrollo de estrategias de mitigación con enfoque de 
sistema para reducción de gases invernadero dentro y entre elementos 
multifuncionales de un paisaje” (MICINN Plan Nacional 2009). 

•	 COBELOC “Consumer behaviour for a low carbon economy” (MICINN Plan 
Nacional 2010). 

•	 CICLOPE Análisis del impacto ambiental de los edificios a lo largo de su ciclo 
de vida en términos cuantificables de consumo energético y emisiones GEI 
asociadas “(MICINN Proyectos Singulares Estratégicos 2009). 

•	 WATER2ADAPT “Resilience enhancement and water demand management for 
climate change adaptation” (MICINN ERANET 2009).  
 

•	 K-Egokitzen I “Cambio Climático: Impactos y adaptación” (EJ-GV Etortek 2010).
•	 ECOAGRIWASTE “Desarrollo marco de modelización con aproximación 

sistemática para evaluar uso más eficiente de desechos provenientes de 
industria agroalimentaria para mitigación de emisiones de GEI con mínimos o 
positivos impactos en los servicios y bienes de ecosistemas agrarios” (EJ-GV 
Proyectos de Investigación 2010). 
 

•	 CLIMBE “Climate change and biodiversity loss: The effects on ecosystem 
services in tropical forests in Central America”  (FBBVA - V Convocatoria de 
ayudas a la investigación en Ecología y Biología de la conservación). 
 

•	 LCP “Low Carbon Programme” (Joint Research Programme agreement with 
Fundación Repsol). 
 

•	 PAEE “Políticas de apoyo a la eficiencia energética: impuestos vs 
subvenciones.” (Fundación Ramón Areces - Programa ayudas a la investigación 
en economía 2011). 
 

•	 PACS “Payment for agrobiodiversity conservation services” (Bioversity 
International agreement). 

•	 IGP “India socioeconomics project” (Bioversity International agreement).

3.3
COLLABORATING INSTITUTIONS
BC3 operates under the philosophy that effective research in climate change can 
only be conducted in collaboration with other research groups. To that end, BC3 
has developed a wide network of international, national and local collaborators.

3 RESEARCH

SOME OF THE COLLABORATING INSTITUTIONS



BC3 has contributed with its participation offering lectures in Doctorates, Master 
Courses in different international universities as well as tutoring local and international 
Ph.D Students.
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KNOWLEDGE
TRANSFERENCE

4.

We are firmly committed to value 
creation through knowledge transfer, 

with initiatives and actions being designed 
for training and dissemination purposes, 
focused on the following target groups:

• The international scientific community
• Policy makers
• Economic-business players
• The agents in the Basque Science and 
  Technology Network and the Basque 
  society as a whole
• Permanent initiatives

Contributing to climate change 
knowledge exchange and dissemination 

to the scientific community and society 
in general, is one of the main strategic 
objectives of BC3.

The Education Department of the Basque Government and BC3 have gathered to carry 
out the Training Caravan initiative, which has as main aim to raise research vocation 
among the students of the Basque Country and inform about climate change research.

WHAT WHO (TARGET) HOW

DRIVING ACTIONS
designed to share 

and disclose rigorous 
information on
climate change

SHARING KNOWLEDGE
and developments

in terms of scientific
advancements

CONTRIBUTE TO
VALUE CREATION

transfer of knowledge
to Basque Society

SCIENTIFIC
COMMUNITY

POLICY 
MAKERS, 

ECONOMIC-
BUSINESS 
PLAYERS

SOCIETY
AS A WHOLE

The aim of this programme jointly promoted by University of the Basque Country (UPV/
EHU) and BC3, is to contribute to climate change knowledge through a series of lectures 
led by recognized academicians in the field.

The aim of this programme is to attract senior researchers working in the field of climate 
change in order to promote research and reinforce dialogue between BC3 and other 
institutions.

The objective of the summer school is to offer an updated and recent view of the ongoing 
trends in climate change research in an annual basis. The school is designed to approach 
the main scientific topics with a multidisciplinary approach, depending on the main 
trends on climate change issues and allowing for an integrated view and understanding 
of the problem. As years go by, the school might evolve its different approaches when 
teaching about climate change. 

The Klimagune Workshop is a forum for informal discussion on climate change that is open 
to all the agents in the Basque Science and Technology Network. The aim of this initiative 
is to share knowledge, projects and developments in terms of scientific advancements, 
focusing on the creation of synergies and possible frameworks for cooperation between the 
various research groups, organisations and institutions that address this matter.

The Klimagune Conferences are a series of lectures through which we seek to incorporate 
multidisciplinary insights and viewpoints into the debate on climate change, whereby 
we can help to build a society that is more and better informed regarding the collective 
venture of social and economic development from a sustainable perspective.

The Policy Briefings are a series of documents produced by BC3 that provide policy 
recommendations based on the expertise of the knowledge body of the centre and the 
results from research carried out at BC3. These briefings offer information and training 
to policy makers and public interest organisations, to help them address and respond to 
the environmental policy related issues.

4 KNOWLEDGE TRANSFERENCE

4.1
BC3 PERMANENT INITIATIVES

seminars
UPV-BC3

phd and master studentsphd and master studentstraining

visiting programmebc3

schoolsummer

workshopguneklima

policy briefingspolicy briefingsbc3bc3

conferencesguneklima

ikertzaileak gelancaravantraining
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HIGHLIGHTS5.

5.1

5.2

KLIMAGUNE WORKSHOP

CLIMBE PURGE

PROMOTING FORA

INTERNATIONAL RESEARCH PROJECTS

BC3 Basque Centre for Climate Change is firmly committed to 
value creation, either through the development of research 

projects or through knowledge transfer; with such actions being 
designed for the international scientific community, the agents 
in the Basque Science and Technology Network, economic-
business players, policy makers and, ultimately, Basque society 
as a whole.

Accordingly, BC3 launches actions designed for sharing and 
disclosing rigorous information on climate change, amongst 
these initiatives, BC3 promoted Klimagune Workshop, which 
provides a forum for informal discussion on climate change that 
is open to all the agents in the Basque Science and Technology 
Network.

The aim of this initiative is to share knowledge, projects and 
developments in terms of scientific advancements, based on the 
creation of synergies and possible frameworks for cooperation 
between the various research groups, organisations and 
institutions that address this matter in the Basque Country. 
This initiative was launched in 2010 and brought together over 
100 players from the Basque science network in each of its the 
celebrated three editions; scientific, agents from technology 
centres, enterprise and associations and policy makers working 
in climate change related issues.

This research project was carried out jointly by the BC3 
Basque Centre for Climate Change and the Tropical 

Agricultural Research and Higher Education Centre of Costa 
Rica (CATIE), financed under the 2009 grant programme on 
Biodiversity Conservation of the BBVA Foundation. 

The project addresses the impacts of climate change in tropical 
forest, looking at the expected changes in ecosystem services 
in the Central America region. This world region is particularly 
relevant as the loss of ecosystem services strongly impacts 
socio-economic vulnerability.

The project combines a set of bio-physical and economic 
models, performed at both regional and local scales. The first 
set assessed climate change impacts on forest ecosystems and 
the provision of related services, while through the economic 
approach monetary values was estimated for the changes in 
ecosystem services that are due to global change. A case study 
was developed for Costa Rica focused on biological corridors and 
water runoff for hydroelectric facilities.

CLIMBE project provided evidence of a general drying trend in 
Central America. As emissions increase, dry forests cover larger 
areas at the expense of more humid life zones, being these ones 
the most vulnerable to climate change. General trends show a 
likely reduction in carbon uptake and water runoff, and a likely 
evapotranspiration increase. In economic terms, impacts vary 
among countries and forest types, but overall we obtained net 
economic losses for all the services, with the highest loss in wet 
and rain forests. 

Results of the project were presented in several workshops 
held in Turrialba (Costa Rica) and Bilbao during the years 2010 
and 2011, where important feedback was obtained from the 
stakeholder community.

PURGE - Public health impacts in urban environments of 
greenhouse gas emissions reduction strategies.

As stated in its strategic goals, BC3, Basque Centre for Climate 
Change, is committed to carry out excellence international 
collaborative research efforts, to this end, BC3 is participating 
as one of the 9 partners in the PURGE research project. This 
project, financed by the European Commission, examines the 
health impacts of greenhouse gas (GHG) reduction policies in 
urban settings in Europe, China and India, using case studies of 
3-4 large urban centres and three smaller urban centres. Sets 
of realistic interventions are proposed, tailored to local needs, 
to meet published abatement goals for GHG Emissions for 2020, 
2030 and 2050. Moreover, mitigation actions are also defined in 
four main sectors: power generation/industry, household energy, 
transport and food and agriculture. The chief pathways by which 
such measures influence health will be described, and models 
developed to quantify changes in health-related ‘exposures’ and 
health behaviours. 

Models will include ones relating to outdoor air pollution, indoor 
air quality and temperature, physical activity, dietary intake, road 
injury risks and selected other exposures. Integrated quantitative 
models of health impacts will be based on life table methods 
encompassing both mortality and morbidity outcomes modelled 
over 20 year time horizons. Where possible, exposure-response 
relationships will be based on review evidence published by the 
Comparative Risk Assessment initiative or systematic reviews.

Research project funded by: Research project funded by:

5 HIGHLIGHTS

FOCUS ON

FOCUS ON

workshopguneklima

Updating Climate Change Research
in the Basque Country

Addressing Climate Change
through Adaptation

From Euskadi to Rio + 20

Klimagune Workshop 2010

Klimagune Workshop 2011

Klimagune Workshop 2012
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In December 2011, BC3 launched the book “Handbook of 
sustainable energy

The book was edited by Dr. Ibon Galarraga and Dr. Mikel 
González-Eguino, researchers at BC3, Basque Centre for 
Climate Change, and its Scientific Director, Prof. Anil Markandya 
and was published by Edward Elgar Publishers.

This manual on sustainability in the energy field is the result 
of over two years of work and contains the contributions from 
57 authors,leading academics from around the globe. Major 
contemporary issues and debates relating to the sustainable 
use of energy are addressed in this far-reaching Handbook. 
The contributing authors discuss the ongoing debates about 
sustainability and energy use, energy economics, renewable 
energy, efficiency and climate policy.

BC3 has promoted the establishment of the RED REMEDIA 
(Red Científica sobre Mitigación de Emisión de Gases de 

Efecto Invernadero Provenientes del Sector Agroforestal or 
Scientific Network for the Mitigation of GHG Emissions from 
Agroforestry Activities).

REMEDIA is a new framework, created to promote exchanges 
among the researches working the mitigation of GHG emissions 
from the agroforestry industry in Spain. REMEDIA is open to 
researchers, no matter their background, that feel that can 
contribute to this field.

The establishment of the REMEDIA network took shape in 2011, 
with the "First Symposium on the Mitigation of GHG Emissions 
from Agroforestry Activities". This was followed by REMEDIA 
Workshop 2012, held in Bilbao in March 2012, which was one 
of its most notable milestones. This workshop, promoted and 
managed by BC3 Basque Centre for Climate Change, gathered 
over 110 researchers of the field and had Jean-François 
Soussana, scientific director of INRA, as keynote speaker.

HANDBOOK OF SUSTAINABLE ENERGY REMEDIA

This handbook covers the full spectrum of relevant research 
including: definitions of sustainability in energy use; 

consumer behaviour and energy markets; the impacts of 
innovation and new technologies; energy economics and climate 
modelling; low carbon economies and renewable energies. The 
authors critically engage with perspectives from developed and 
developing countries from both global and regional standpoints.

Mr. Tomás Gómez San Román, one of the co-authors of the 
book and Director of the Spanish Energy Commission delivered 
a speech during the public presentation of the book organized 
by BC3; "Retos para la sostenibilidad del sector eléctrico en 
España".

The REMEDIA network has, as its core objective, to promote 
synergies and complementarities among research groups 

working in the field, from a multidisciplinary outlook. It also 
constitutes a framework for the exchange and dissemination of 
scientific and strategic information on this topic in Spain, both 
for the various public administrations, the private sector and 
the whole of society and, at an international level, contributing 
to the implementation in Spain of new international initiatives, 
this fostering a closer research collaboration other international 
networks.

Spain's Ministry of Agriculture, Food Administration and 
Environmental Protection (MAGRAMA or Ministerio de 
Agricultura, Alimentación y Medio Ambiente), has acknowledged 
the importance of this initiative for its contributions to the 
improvement of the scientific basis of the estimated GHG 
inventory for Spain's agroforestry industry.

Currently, REMEDIA network is composed of around 150 
researches, spread through very diverse geographic regions and 
academic fields.

EDITING BOOKS WITH INTERNATIONAL LEADING ACADEMICS SETTING UP COLLABORATIVE SCIENTIFIC NETSFOCUS ON FOCUS ON

5.3 5.4
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LOW CARBON PROGRAMME TRAINING CARAVAN (IKERTZAILEAK GELAN)

JOINT RESEARCH PROGRAMMES INSTITUTIONAL SOCIAL RESPONSABILITYFOCUS ON FOCUS ON

5.5 5.6

The mission of BC3 is to provide new strength to the efforts 
of the Basque Country in contributing to long-term research 

on the causes and consequences of climate change and foster 
the creation of knowledge in this multidisciplinary science. This 
requires joining forces in cooperative endeavours with other 
agents and explains the growing importance of the cooperation 
with universities (especially with the UPV/EHU) and other public 
and private entities in BC3’s research strategy. Thus, the centre 
is committed to promote the development Joint Research 
Programmes (JRPs) with medium to long term time horizons.

With this purpose, a JRP has been set up with the UPV/EHU 
and Fundación Repsol, as a framework for sharing efforts in 
research, training and dissemination of knowledge in the area 
of energy and climate economics. The Programme, named 
“Low Carbon Programme”, will contribute to bridge some gaps 
between academia, business and policymaking and will play an 
important role in the design of a low carbon future.

The Education Department of the Basque Government, 
Ikerbasque and BC3 have joined forces to carry out the 

Training Caravan (Ikertzaileak gelan) initiative. This initiative 
is part of BC3's Institutional Social Responsibility programme 
and it is the result of the strong commitment BC3 has with its 
immediate environment.

The three institutions gathered together to carry out the Training 
Caravan (Ikertzaileak gelan) initiative. The objective of this 
initiative is to foster the vocation for research among Basque 
students and to inform about the climate change research 
efforts carried out by BC3 knowledge body.

The initiative promotes scientific careers among the students, 
and to do this, a selection of experienced and international 
renowned researchers that work in research in the Basque 
Country, explain in different schools the main features of the 
scientific career to bring this profession closer to the pupils. The 
goal of the initiative is not to show their research line in depth 
but to transmit the reasons to choose this career, with the end 
purpose of making the scientific career a solid option for Basque 
students.

within the Training 
Caravan initiative

BC3 researchers gave 
26 speeches to over 

1,300 students in the 
Basque Country

ikertzaileak gelancaravantraining



45

ANNEX6.

6.1
LIST OF PUBLICATIONS

6 ANNEX

JOURNAL ARTICLES

2012

A. Markandya and A. Chiabai. 2012. (Forthcoming). Economic Loss 
of Ecosystem Services from 1900 to 2050. Economics of Human 

Challenges, Lomborg B (Ed). Cambridge University Press.

A. Markandya and S. Abdullah. 2012. Rural electrification programmes 
in Kenya: Policy conclusions from a valuation study. Energy for 
Sustainable Development. 16. 103-110.

A. Markandya, J. Pan and Z. Yan. 2012. (Forthcoming). Adaptation 
Approaches to Climate Change in China: An Operational Framework. 
Economía Agraria y Recursos Naturales.

Abadie L.M, Ortiz R.A. and Galarraga I. 2012. Determinants of Energy 
Efficiency Investments in the U.S. Energy Policy. 45. 551-566.

Abadie, LM. Chamorro, JM, González-Eguino, M. 2012. (Forthcoming). 
Valuing uncertain cash flows from investments that enhance energy 
efficiency. Journal of Environmental Management.

Abadie, Luis M.; Ibon Galarraga and Dirk Rübbelke. 2012. 
(Forthcoming). An Analysis of the Causes of the Mitigation Bias in 
International Climate Finance. Mitigation and Adaptation Strategies for 
Global Change.

Altemeyer-Bartscher, Martin; Anil Markandya and Dirk Rübbelke. 2012. 
(Forthcoming). International Side-Payments to Improve Global Public 
Good Provision When Transfers Are Refinanced Through a Tax on Local 
and Global Externalities. International Economic Journal.

Bagstad, K.J., Johnson, G.W., Voigt, B., Villa, F. 2012. Spatial dynamics 
of ecosystem services flows: a comprehensive approach to quantifying 
actual service values. Ecosystem Services. 1.

Buchholz, Wolfgang; Josef Falkinger and Dirk Rübbelke. 2012. 
(Forthcoming). Non-governmental Public Norm Enforcement in Large 
Societies as a Two-stage Game of Voluntary Public Good Provision. 
Journal of Public Economic Theory.

Buchholz, Wolfgang; Richard Cornes and Dirk Rübbelke. 2012. 
Matching as a Cure for Underprovision of Voluntary Public Good Supply. 
Economics Letters. 117. 727-729.

C. Figuières, S.Leplay, E. Midler and S. Thoyer. 2012. (Forthcoming). 
The REDD Scheme to Curb Deforestation: a Well-designed System of 
Incentives?. Strategic Behavior and the Environment.

Chamorro, J.M., Abadie, L.M.De Neufville, Richard and Ilic, Marija. 
2012. Market-based valuation of transmission network expansion. A 
heuristic application in GB. Energy. 44. 302-320.

Chiabai A, Galarraga I, Markandya A, Pascual U. 2012. The equivalency 
principle for discounting the value of natural assets: An application 
to an investment project in the Basque Coast. Environmental and 
Resource Economics.

Chiabai A, Platt S, Strielkowski W. 2012. Consumers' specifications and 
their preferences for tourism e-services. Economics and Management. 
2(76). 20-36.

Chiabai, Aline; Dirk Rübbelke and Lisa Maurer. 2012. (Forthcoming). 
ICT Applications in the Research into Environmental Sustainability: 
A User Preferences Approach. Environment, Development and 
Sustainability.

Corbera, E. and Pascual, U. 2012. Ecosystem services: heed social 
goals. Science. 335. 655-656.

Dijkstra, Bouwe and Dirk Rübbelke. 2012. (Forthcoming). Group 
Rewards and Individual Sanctions in Environmental Policy. Resource 
and Energy Economics.

E. Sainz de Murieta, I. Galarraga and A. Markandya. 2012. Klima 
aldaketa sozioekonomiaren ikuspegitik. EKAIA.

Finus, Michael and Dirk Rübbelke. 2012. (Forthcoming). Public Good 
Provision and Ancillary Benefits: The Case of Climate Agreements. 
Environmental and Resource Economics.

Fouquet, R. 2012. The Demand for Environmental Quality in Driving 
Transitions to Low-Polluting Energy Sources. Energy Policy. 50. 130-41.

Fouquet, R. 2012. Trends in Income and Price Elasticities of Transport 
Demand (1850-2010). Energy Policy. 50. 62-71.

Fouquet, R. and P. J.G. Pearson. 2012. The Long Run Demand for 
Lighting: Elasticities and Rebound Effects in Different Phases of 
Economic Development. Economics of Energy and Environmental 
Policy. 1. 83-100.

Galarraga, I., Lucas, J. and González-Eguino, M. 2012. (Forthcoming). 
Evaluación económica del etiquetado de eficiencia energética: el caso 
de las lavadoras en España. Papeles de Economía Española.

Gallastegui, MC, González-Eguino, M, Galarraga, I. 2012. Cost 
effectiveness of a combination of instruments for global warming: 
a quantitative approach for Spain. SERIEs- Journal of the Spanish 
Economic Association. 58. 111-132.

Garmendia, E., Gamboa, G. 2012. Weighting social preferences in 
participatory multi-criteria evaluations: a case study on sustainable 
natural resource management. Ecological Economics. 84. 110-120.

Garmendia, E., Mariel, P., Tamayo, I., Aizpuru, I., Zabaleta, A. 2012. 
Assessing the effect of alternative land uses in the provision of water 
resources: Evidence and policy implications from southern Europe. 
Land Use Policy. 29. 761-770.

González-Eguino, M, Galarraga, I, Ansuategi, A. 2012. The Future of Old 
Industrial Regions in a Carbon Constrained World. Climate Policy. 12. 
164-186.
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