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Progress Report 2010

Introduction
The year 2010 was clearly a year of transitions. Most importantly, we developed the framework for the new research plan
and realigned IIASA’s research programs with this new plan. We
conducted several external workshops together with our NMOs
and drafted the 2011-2015 research plan, which was approved
in principle by council in its November 2010 meeting. I believe
we are now close to achieving the more focused and policy relevant research agenda that we have been planning for well over
two years.

NMOs form a very broadly based group, which our scientists
regularly consult and meet with. Such contacts, at IIASA and
on members' home turf, continually feed into the substance of
our research plan, keeping it up-to-the minute and relevant. As
NMOs build our capacity through funding and research initiatives, so we build theirs through education, training, transfer of
scientific knowledge, and collaborative work.
One example of the valuable interaction between IIASA and
NMOs followed the request by the Finnish Prime Minister's Office in 2010 for an assessment of the possible effects of climate
change and abatement policies on natural resources in the Nordic region. The study, performed by IIASA scientists together
with collaborators in Russia, outlines a range of scenarios in the
energy, forest, and broader environment sector to guide the design of policies to minimize the risks of climate change impacts
in the Nordic region.
IIASA can be seen as forum where science and policy intersects, youth and experience meet, complex scientific issues
are viewed from multiple perspectives, and valuable personal
and institutional contacts are forged. These relationships, and
the important networking that they engender, have paved the
way for major initiatives, one example among many being the
Global Energy Assessment (GEA). Our close collaboration with
other organizations are at the foundation of all the scientific and
research projects at intergovernmental, regional, national, and
private-sector levels that take place at IIASA.
I will refer specifically to our partnerships throughout the
section on IIASA research in 2010 but I would mention here
IIASA's developing relationship with the United Nations system.
IIASA provided a second scientific briefing in 2009 to the UN
Secretary-General Ban-Ki Moon at UN headquarters in New
York. The Secretary-General and his wife then made a visit to
IIASA in September, 2010, the first-ever by a UN Secretary-General in the Institute's history. IIASA Deputy Director, Nebojsa Nakicenovic, continued to be a member of the United Nations Secretary-General's Advisory Group on Energy and Climate Change
(AGECC), and was an author of the Group's landmark report,
"Energy for a Sustainable Future," launched in May 2010 in Vienna by the Director General (DG) of UNIDO, Kandeh Yumkella,
in the presence of members of the Austrian Government. Other
UN-related research is noted below.

Strategic Plan 2011–2020
I reported last year on the approval given by the IIASA Council to
the Strategic Plan 2011–2020, "Research for a Changing World,"
published in September 2009. To recap, the Plan's three main
research areas are: 1) Energy and Climate Change; 2) Food and
Water; and 3) Poverty and Equity, together with research on
the closely related topics of drivers of global transformations,
advances in systems analysis and policy and governance. As the
new Plan was scheduled to kick off on 1 January 2011, the year
2010 as a whole was devoted to achieving the necessary transitions in an orderly and timely manner.
A successful transition relied on greater emphasis being
placed on IIASA's expertise in advanced systems analysis,
which gives the Institute its name and underpins its international scientific reputation. I am pleased to report that advanced systems analysis methodology is being developed and refined both
to address the needs of the new Strategic Plan and in response
to methodological questions arising from the newly focused applied programs. Interdisciplinary research being the sine qua non
of systems analysis, IIASA has long provided scientific advice
to policymakers addressing the complex and interrelated issues
connected to our planet's future. We intend to expand and, to
an extent, formalize our interactions with policymakers once the
new research areas are established, through the creation of a
Policy Forum.
Implementation of any new research plan, almost by definition, is never-ending, as new opportunities present themselves
and fresh challenges arise. However, in the last few months of
2010, the future shape of IIASA research began to appear, as
scientific groups aligned with the new research foci, some programs merged, and others were phased out. Without wishing to
preempt the Progress Report for 2011, I can say from my own
experience that the accession to IIASA in early 2011 of the leading scientific institutions of the dynamic developing countries of
Brazil and Malaysia was in many respects due to the attractiveness of the research topics on our new agenda.

Research
Collaboration between researchers at IIASA has always been
a fact of life. In 2010 there was visibly greater fusion between
research programs, as the Institute moved closer toward implementation of the new Strategic Plan. Highlights from the overlapping research themes are now presented.
As in previous years, much IIASA research was directed toward preparing for the yearly Conference of Parties (COP16) to
the UNFCCC, which in 2010 was held in Cancun, Mexico.

Scientific Collaboration
The membership of IIASA of the Center for Strategic Studies and
Management in Science, Technology and Innovation (CGEE) of
Brazil and the Academy of Sciences Malaysia brings the number
of IIASA's national member organizations (NMOs) to 19. The

v

Progress Report 2010
The year got off to an auspicious start with the publication
in the 11 February edition of Nature of information about a new
scenario framework for climate change research and assessment. IIASA's Nebojsa Nakicenovic and Keywan Riahi were on
the international team developing the new research for the scenarios or "Representative Concentration Pathways," expected
to optimize the research process for the Fifth Assessment
Report of the Intergovernmental Panel on Climate Research (IPCC) to be published in 2013–2014.
Nine IIASA scientists are among the current list of Lead Authors (LA) and Review Editors (RE) selected to contribute to the
IPCC Fifth Assessment Report and Synthesis Report. The IIASA
Council Chair, several Council Members, and 42 GEA authors
have also been selected as LAs or REs.
New research by IIASA and the Colorado-based National
Center for Atmospheric Research (NCAR) was also published
early in the year in the Proceedings of the National Academy of
Sciences (PNAS). Using the IIASA energy modeling framework, the research linked long-term climate policy targets to
the short- and medium-term actions necessary to achieve them.
It also identified critical mid-century emissions thresholds that,
if surpassed, would make certain long-term goals unachievable.
New research in 2010 called for policy-led solutions to reduce
uncertainty related to national greenhouse gas inventories. The fact that uncertainty of emission estimates greatly
impacts the functioning and effectiveness of the Kyoto Protocol
and its awaited successor was made clear in a special issue of
Climatic Change, lead-edited by Matthias Jonas of IIASA.
Just ahead of COP16, a report lead-authored by Keywan
Riahi assessed the emission reduction pledges agreed to by
countries under the Copenhagen Accord. It also estimated the
emissions gap under various scenarios needing to be bridged
to limit global temperature rise to 2°C or 1.5°C in the long term.
IIASA's Nebojsa Nakicenovic, Michael Obersteiner, and Luis
Gomez-Echeverri organized a side event at COP16 which
featured presentations by UNIDO DG Kandeh Yumkella and the
Energy Minister of Sierra Leone, Ogunlade Davidson. The event,
which was packed with delegates, profiled options to reduce
GHG emissions in the energy, forestry, and land-use sectors.
The IIASA GAINS model is used to analyze both greenhouse gas emissions and air pollution (for example, black carbon) which usually have the same source points and can thus be
targeted simultaneously to achieve multiple mitigation benefits
for both. Building on ongoing GAINS-based research related to
black carbon, IIASA hosted the final authors workshop of the
UNEP Black Carbon (BC) Assessment in September. The
senior policy advisors and research leaders from 12 countries
who attended discussed the options available for reducing emissions of black carbon and ozone precursors, such as methane.
Reducing airborne carbon particles and curbing emissions of
other short-lived climate forcers would not only have significant
health, agricultural, and ecosystem benefits. They would also
enhance climate protection in the short term, “buying time” to
reduce longer-lived greenhouse gas emissions. This was the
message of a Nature Geoscience commentary by IIASA and an

international team of researchers that used the IIASA GAINS
model in its research.
Adaptation was an important feature of climate change
research in 2010. Dramatic research by IIASA, the University of
Cape Town, and six partner institutions, was published in PNAS
showed that unless there is urgent international financial assistance to help least developed countries adapt to climate-related
extreme events between now and 2030, large-scale impacts on
human development and the environment in these countries will
occur.
A special issue of Mitigation and Adaptation Strategies for
Global Change, co-edited by Reinhard Mechler, highlighted
the increasing burdens being posed by extreme weather
changes in some regions of Europe. Contributions suggested
that effective adaptation was being inhibited by inadequate risk
assessments and a lack of proven adaptation options.
Wolfgang Lutz of IIASA’s World Population Program (POP)
delivered a plenary keynote address on “Climate Change, International Migration, and Adaptive Capacity” at the 250th Anniversary Conference of the Royal Norwegian Society of Science
and Letters, which examined the broad security implications of climate change, particularly its social and economic
consequences. The Conference also developed potential policy
responses to this issue.
As Wolfgang Lutz is both the leader of IIASA’s World Population Program (POP) and the director of IIASA’s partner, the
Vienna Institute of Demography (VID), the Institute is doubly fortunate in the resources it can muster in researching and
analyzing population impacts at every scale. Yet another partner
is being added to the demography expertise offered through
POP as part of the new Wittgenstein Centre for Demography
and Global Human Capital, namely, the Vienna University
of Economics and Business (WU). The Wittgenstein Centre,
which aims to become the world's leading center on demographic analysis of the development of human resources and
their impact on society and the economy, has been founded
mainly through the €1.5 million allocated for Wolfgang Lutz's
use as winner of the 2010 Wittgenstein Award—also
known as the "Austro-Nobel Prize."
Population is one of the greatest drivers of global change.
The European Demographic Datasheet 2010, developed
by IIASA and VID, shows the European Union population reaching 500 million in 2010. It also projects that, over the next 20
years, Eastern Europe will have a significantly higher rate of
population growth than Western Europe.
Changes in population, including aging and urbanization,
could significantly affect global emissions of carbon dioxide over
the next 40 years, as well as global change in general, according
to a study published in the latest edition of PNAS. The research,
involving IIASA and partners NCAR and the National Oceanic
and Atmospheric Administration (NOAA), says that urbanization is particularly important in developing countries, especially
China and India, and that aging is the issue of prime importance
in industrialized countries.
New measures of aging that are based not just on longevity, but on how many more years an individual can expect to
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same journey by air. In the short term, however, traveling by air
strongly affect short-lived warming processes at high altitudes.
Helping the rural poor in India move from dependence on
high-polluting biomass fuels to more efficient and environmentally friendly LPG fuel was the subject of a research project carried out by IIASA and VTT Technical Research Center of Finland.
An overview, published in Energy Policy, discusses the best
means of providing government subsidies for purchasing
cooking fuel and supporting the purchase of related appliances, such as cooking stoves.
A study on assessing global nitrogen flows in cropland
led by IIASA and its collaborator the Beijing Forestry University clearly points up the paradox of nitrogen use, namely, that
about 80 percent of African countries are confronted with nitrogen stress or scarcity, while two-fifths of nitrogen used in
agriculture is lost to ecosystems. The lack of nitrogen intensifies
food insecurity, malnutrition, and poverty, while the loss of nitrogen from cropland intensifies harm to the environment.
Biofuel research figured largely in the 2010 research program, with IIASA and six other scientific partners of the Refuel
Project presenting their "EU Biofuels Roadmap" at the World
Biofuel Markets Conference in Brussels. A report on the detailed
analysis used in the research was the subject of a special issue
of Biomass and Bioenergy. The contribution of IIASA researchers
was a quantitative analysis of land-use dynamics that centered
on avoiding competition between biofuels and food production
while taking into account multiple ecological constraints.
At a side event at the XXIII World Congress of the International Union of Forest Research Organizations in Seoul, Korea,
IIASA forestry scientists discussed the crucial role of forests
in maintaining Earth’s ecosystems, as well as the tools
needed for advanced integrated forest management. Only careful management and good governance will ensure the optimal
type, structure, and distribution of forests, and, moreover, that
forests are protected against threats from human activities.
A capacity-building Workshop on Ecological Modeling for
Forest Resource Management was hosted by IIASA, TIFAC, and
the IIFM on Ecological Modeling for forest researchers, in Bhopal, India. IIASA staff gave lectures on climate change mitigation, carbon accounting, vegetation modeling, and strategies for
reducing GHG emissions in the forest sector.
In many areas of the world, recreational fisheries are not
managed sustainably, which could be related to the omission
or oversimplification of angler behavior and angler heterogeneity in fisheries-management models. In the Canadian Journal of
Fisheries and Aquatic Sciences article, IIASA ecologists presented an integrated bioeconomic modeling approach to examine
how differing assumptions about angler behavior, angler preferences, and composition of the angler population altered predictions about optimal recreational-fisheries management. The
model allows managers to account, quantitatively and transparently, for the diversity and complexity of angler behavior when
determining regulations that maximize social welfare and ensure
biological sustainability.
The first European Conference on Speciation Research
was held at IIASA in December. Accounting for the massive va-

live these days without disability, is another population-based
study carried out by IIASA scientists, with the results published
in Science. These measures give policymakers new tools to better determine the economic cost of an aging population
and also to set more realistic retirement ages.
IIASA demographers and forestry experts contributed to a
special issue of the journal Philosophical Transactions of the
Royal Society B examining long-term food supply trends
given the relentless pressures of population growth, climate
change, and increasing demand for water. IIASA's contributions
examined the complexities of long-term population growth and
illustrate land use projection uncertainties, the latter using the
Institute's GLOBIOM model.
An expanding population creates an increasing demand for
energy. The highest contributor to anthropogenic greenhouse
gases is the burning of fossil fuels. With no overall strategy having been adopted to reduce greenhouse gas emissions and no
successor to the Kyoto Protocol agreed or yet in sight, IIASA
and its partners have been discussing the challenges involved
in decarbonizing the energy sector without compromising
the security or affordability of energy supply.
The hosting of the Global Energy Assessment (GEA) at
IIASA has opened up the way we do energy research at the Institute. Due to publish its results in 2011, the GEA is intended to
provide a strong technical and scientific basis for decision-making by evaluating the range of social, economic, development,
technological, environmental, security and other issues linked to
energy. Work on this magnum opus continued in 2010, as its 17
chapters were peer-reviewed and edited.
On other energy fronts, an initiative by IIASA, PricewaterhouseCoopers, the Potsdam Institute for Climate Research, and
the European Climate Foundation looked at the policy and market challenges involved in decarbonizing the energy sector, issuing a report, "100% Renewable Electricity: A 2050 Roadmap for Europe and North Africa." The report considers
the feasibility of and implications for using concentrating solar
power technologies in the Sahara Desert to supply Europe and
North Africa with their future energy needs.
An assessment of future scenarios to limit the extent of global warming was conducted in 2010 by Arnulf Grubler and Keywan Riahi. It indicates that unless R&D investment in new,
efficient, and clean energy technologies is increased, and
policies and market incentives are implemented to support them,
GHG emission reduction targets are unlikely to be met, or met
only at considerable cost. The study was published in the inaugural issue of Carbon Management.
Transport is the second-highest generator of greenhouse
gas emissions in developed and developing countries. A study
led by IIASA's Oscar van Vliet, the results of which were published in the Journal of Power Sources, showed that, even if
there is a 100 percent switch to electric vehicles, existing electricity generation capacity can cope with demand, provided that
cars are recharged at off-peak periods.
A new study by IIASA’s Jens Borken-Kleefeld and research
partners in Norway shows that driving alone in a car increases
global temperatures in the long term more than making the
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riety of species on Earth was the theme of the Conference, as to
date no agreement has emerged about how genetic, geographical, ecological, evolutionary, and environmental factors interact
to create two species out of one. The goal of Speciation 2010
was to bridge between different approaches to speciation.

Academy of Social Sciences, the first researcher from Mainland
China to receive this honor.

Final Remarks
By way of conclusion to this review of the year 2010's activities
at IIASA, I would like to mention two important factors that, I
believe, will enhance IIASA's own capacity in the years to come.
The first is the introduction of guidelines for good research
practices, conflict of interest, and conflict of commitment. These
guidelines assure that IIASA’s research is independent, objective,
and follows established principles of scientific practice. They
also provide the basic principles to avoid conflict of interests and
over-commitments by IIASA researchers.
My second remark concerns the financial health of the Institute, which may reflect to some degree the overall success of
the Institute. I am pleased to say that we are in sound financial
health due to the re-confirmation of Japan’s membership and
the addition of two new members. While the external research
funding has leveled off, the growth in membership will establish
a sound balance between external and internal funds.
Finally, I would like to thank all staff at IIASA for maintaining
the high standards of research, collaboration, and sheer hard
work that characterize the Institute, especially in a year when
such important transitions needed to be made.

Capacity Building
In 2010, 51 young scientists from 21 countries participated in
IIASA's annual Young Scientists Summer Program. The
3-month program helps participants advance their own research
and to gain the experience of working in an interdisciplinary
environment. The interactions between beginning and experienced scientists provides a most stimulating intellectual environment within the Institute each summer. The most outstanding
pieces of research carried out during the summer are rewarded
by the provision of financial support to their authors to return for
an additional three months of research and mentoring at IIASA.
In 2010 it was announced that Zachary Brown and Gregor
Kiesewetter were the recipients of the 2009 Peccei Award,
while the Mikhalevich Award went to Christian Hilbe. It was
also announced in 2010 that the Russian economist Petr Aven,
president of Russia's Alfa-Bank had created a the Petr Aven
Fellowship to fund a YSSP scholar for each of the next 10
years. Petr Aven, who worked at IIASA from 1989 to 1991 and
was a YSSP participant in 1977, will support one student each
year from Russia or a developing country that is not an IIASA
member. This was part of the new Annual Fundraising campaign
to support young scientists from developing countries, where
funding would otherwise not be available.
Nuno Bento from Portugal and Xiaojie Chen from China were
awarded IIASA’s 2010 postdoctoral scholarships, which will
allow them to conduct advanced research relevant to IIASA's
research agenda. Nino Bento will work with IIASA’s Transitions
to New Technologies Program, and Xiaojie Chen will do research
with the Evolution and Ecology Program.
I have already alluded to the award of the 2010 Wittgenstein
Award to Wolfgang Lutz. In addition, I am pleased to announce
the following prestigious awards. Norman Neureiter, Chairman of IIASA’s Endowment Fund, was awarded the Order of
the Rising Sun, Gold and Silver Star decoration, for his “significant career contributions in promoting science and technology
cooperation...between Japan and the United States." The Copresident of the Global Energy Assessment Jose Goldemberg
was awarded the 2010 Ernesto Illy Trieste Science Prize for a researcher from a developing, or emerging economy country, who
has made significant contributions to science and innovation.
Vice-Chair and former Chair of the IIASA Council, Simon Levin,
received the Eminent Ecologist Award for 2010 from the Ecological Society of America, in recognition of a lifetime of distinguished accomplishments in ecology and the biological sciences.
IIASA Council Chairman Peter Lemke, received the 2010 Bayer
Climate Award for his pioneering contributions to understanding
the relationship between sea ice and the climate system. Land
use researcher Professor Laixiang Sun, was elected to the UK

Detlof von Winterfeldt
Director
May 2011
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Atmospheric Pollution and Economic Development
Program
(from 2011: Mitigation of Air Pollution and Greenhouse Gases Program)

Objectives
IIASA’s Atmospheric Pollution and Economic Development
(APD) Program develops innovative modeling tools that identify
strategies to protect the local, regional, and global atmosphere
while imposing the least burden on economic development. Its
research brings together the geo-physical and economic aspects
of pollution control within one assessment framework. This
framework is used as a basis for conducting practical policy
analysis in different regions of the world by APD and its network
of collaborators.

Scientific Achievements in 2010
Short-lived climate forcers
Although carbon dioxide (CO2) mitigation remains the principal
climate target, new understanding is emerging about so-called
short-lived climate forcers, including black carbon (soot), tropospheric ozone, and methane. Tackling these short-lived climate
forcers could lead to a lower rate of temperature increase in
the near term, with benefits ranging from slowing the Arctic ice
thaw, avoiding irreversible damage to sensitive ecosystems, and
avoiding changes in rainfall patterns to improved air quality and
thus better health, particularly in developing countries.
Although black carbon, methane, and tropospheric ozone
reside for much less time in the atmosphere than CO2, they
exert significant warming effects at the regional scale. When
suspended in air and deposited on snow, black carbon absorbs
sunlight, which warms the air and can accelerate the melting
of ice in polar and mountainous regions. Recent research also
suggests that black carbon affects the weather through its impact on regional cloud formation and precipitation patterns. In
contrast, emissions of sulfur dioxide and organic carbon reflect
sunlight and cause cooling effects at the regional scale. Air quality strategies that primarily address these pollutants would thus
accelerate warming in the near term. As a further complicating factor—largely ignored in the scientific literature to date—
these pollutants are usually co-emitted from the same sources
as greenhouse gases (GHGs), and most mitigation measures
simultaneously affect all pollutants.
In 2010 based on preparatory work conducted by APD in
the last five years, the project completed the implementation
into its GAINS (Greenhouse gas—Air pollution interactions and
synergies) model of all the components necessary for a comprehensive global assessment of the sources, mitigation potentials,
and effects of the short-lived climate forcers (Figure 1 ). Thus,
for 120 regions covering the entire world, GAINS now includes
emission inventories for black carbon, organic carbon, and carEnvironment and Natural Resources

bon monoxide, in addition to the inventories of the six Kyoto
gases and five air pollutants. This enables assessment not only
of mitigation potentials and costs for these substances but also
of the benefits of mitigation for human health and for Earth's
vegetation.
A new module has been developed to quantify the impacts
of mitigation measures for these substances on instantaneous
radiative forcing and to search for cost-effective mitigation
strategies that improve local air quality, limit near-term climate
change, and contribute to a long-term climate target. This optimization approach, which considers the simultaneous impacts
of mitigation measures on all relevant short- and long-lived substances, offers a unique tool for identifying concrete measures
that benefit air quality at the regional scale and make positive
contributions to climate objectives.
The new tool (online access via http://gains.iiasa.ac.at) and
the recently compiled databases for 120 world regions constitute a unique source of information and tool for policy analysis
on this topic, that takes full account of the multiple interactions
between the emissions of different substances and their environmental effects. Immediately after its release, the tool and
the expertise brought together at IIASA attracted great interest
from a growing number of global and regional policy initiatives.
In 2010 APD contributed to three recent policy assessments
that address the potential role of short-lived climate forcers:

100
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Markus Amann
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Figure 1. GAINS now includes all the components necessary for
the modeling of short-term climate forcers.
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The United Nations Environment Program (UNEP), together
with the World Meteorological Organization (WMO), organized
a comprehensive scientific assessment of "Measures to Limit
Near-Term Climate Change and Improve Air Quality," for release
in spring 2011. Markus Amann and Zbigniew Klimont were invited to act as lead authors and to provide quantitative information on the mitigation potentials of short-lived climate forcers in
different world regions.
Of the more than 2,000 mitigation options considered in
GAINS, APD identified some 15 practical measures that together
could reduce the global warming potential of short-lived pollutants by up to 60% compared to a baseline projection. All the
measures are technically feasible and have been tried and tested.
The measures include 13 technical measures aimed at reducing
methane and black carbon emissions, such as the extended recovery of coal mine gas, the wide-scale introduction of pellet
stoves and boilers in the residential sector, replacing traditional
coke ovens with modern recovery ovens, and installing particle
filters on diesel engines. Non-technical measures are the elimination of biomass cook stoves in developing countries, a ban
on open burning of agricultural waste, and enforcing existing
legislation to eliminate high-emitting diesel vehicles. In addition to near-term climate benefits at the local and regional scale,
these measures would also increase human wellbeing through
reduced local air pollution, improve local environmental quality,
increase security of food and energy supply, and lower water
demand. In many cases, these measures would also result in
more efficient energy use and thereby also reduce emissions of
long-lived greenhouse gases.
Short-lived climate forcers have also received high attention
under the Convention on Long-range Transboundary Air Pollution, where the Ad hoc Expert Group on Black Carbon assessed
available information on black carbon and came up with a
rationale for addressing near-term and regional/Arctic climate
change impacts of air pollution, together with the impacts on
human health and ecosystems, under the Convention. APD was
invited to contribute quantitative information on current and future emissions of such substances and on available mitigation
options to this assessment (http://www.unece.org/env/documents/2010/eb/eb/ece.eb.air.2010.7.e.pdf).
At the request of the Arctic Council of Ministers, the Arctic Monitoring and Assessment Program (AMAP) established a
scientific expert group to clarify the science behind the effects
of short-lived climate forcers on Arctic climate change. APD’s
Kaarle Kupiainen and Zig Klimont have been nominated to lead
the chapters on sources of black and organic carbon emissions.

Mitigation of Kyoto greenhouse gases
APD with its GAINS model also contributed to a report coordinated by UNEP that assessed the emission reduction pledges
agreed to by countries as part of the 2009 Copenhagen Accord.
The study highlighted worst- and best-case scenarios, while estimating the emissions gaps under various scenarios that must
be bridged to limit global temperature rise to 2°C or 1.5°C in
the long term.
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Support of European climate and air quality
policies
The European implementation of GAINS is now an established
tool for policy analyses for the European Commission and the
UNECE Convention on Long-range Transboundary Air Pollution.
To support preparations for the 2010 climate negotiations in
Cancun, GAINS analyses provided quantitative information during the year to the European Commission on the potential and
costs for mitigation of non-CO2 emissions in all member states
and on the co-benefits of CO2 mitigation strategies for reduced
health effects from air pollution. Another report explored the
implications of recent climate strategies for the achievement of
the EU air quality targets and the need for further specific action
to reduce emissions of air pollutants.
The Convention on Long-range Transboundary Air Pollution,
which has officially designated IIASA as its Centre for Integrated
Assessment Modelling, embarked on negotiations on the revision of its Gothenburg multi-pollutant/multi-effect Protocol.
Negotiations explore, inter alia, ways to increase participation
of non-EU parties in Central and Eastern Europe, for which the
complexity of the obligations laid down in current protocols are
emerging as obstacles to implementation. Based on calculations
with its GAINS model, APD presented at three negotiating sessions dedicated analyses of the scope for and cost-effectiveness
of further emission reductions.

Policy Impact in 2010
Policy briefings
Presentations at policy meetings
• Convention on Long-range Transboundary Air Pollution:
–– 46th Session of the Working Group on Strategies and Review, 21 April 2010: "Progress in the development of national baseline scenarios"
–– 47th Session of the Working Group on Strategies and Review, 31 August 2010: "Scope for further environmental
improvements in 2020 beyond the baseline projections"
–– 34th Session of the EMEP Steering Body, Geneva, 13 September 2010: "The inclusion of near-term radiative forcing
into a multi-pollutant/multi-effect framework"
–– 28th Session of the Executive Body of the Convention, 12
December 2010: "Near-term forcing from air pollution control"
• European Commission
–– European Climate Change Program, Climate Change Committee Working Group II: "Implementation of the Effort
Sharing Decision, Policies and Measures and Projections"
Brussels, 22 January 2010

Reports to policymaking bodies
Alcamo J. et al. The Emissions Gap Report: Are the Copenhagen
Accord Pledges Sufficient to Limit Global Warming to 2°C or
1.5°C? Report published by the United Nations Environment
Programme (UNEP), Nairobi, November 2010.
Amann M, Bertok I, Borken-Kleefeld J, Cofala J, Heyes C, Hoglund L, Klimont Z, Rafaj P, Schöpp W, Wagner F, Winiwarter
Environment and Natural Resources
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W: Air Pollution Effects of the PRIMES Baseline 2009 Energy
Scenario. Report to the European Commission, DG TREN
Amann M, Bertok I, Cofala J, Heyes, C, Klimont Z, Rafaj P, Schöpp
W, Wagner F: Scope for further environmental improvements
in 2020 beyond baseline projections. Report to the Executive
Body of the Convention on Long-range Transboundary Air
Pollution. CIAM Report 1/2010. EMEP Centre for Integrated
Assessment Modelling (CIAM). http://gains.iiasa.ac.at/images/stories/reports/CIAM/CIAM_report_1-2010_v2.pdf
Amann M, J Borken J, Böttcher H, Cofala J, Hettelingh J-P, Heyes
C, Holland M, Hunt A, Klimont Z, Mantzos L, Ntziachristos
L, Obersteiner M, Posch M, Schneider U, Schöpp W, Slootweg J, Witzke P, Wagner A, Winiwarter W, IIASA. Greenhouse gases and air pollutants in the European Union: Baseline projections up to 2030. EC4MACS Interim Assessment
for DG-ENV, March 2010.
Cofala J, Rafaj P, Schoepp W, Klimont Z, Borken-Kleefeld J,
Amann M (2010). Emissions of Air Pollutants for the World
Energy Outlook 2010 Energy Scenarios. Report to the International Energy Agency, August 2010. http://www.worldenergyoutlook.org/docs/weo2010/IIASA_Emissions_Impacts.
pdf
Heyes C, Höglund-Isaksson L, Purohit P, Rafaj P, Schöpp W,
Winiwarter W, Amann W: Model application for post-2012
regime – global policies and EU-27 action. Report to DG Climate Action, November 2010
Höglund-Isaksson L, Winiwarter W, Tohka A: GAINS – Potentials and costs for mitigation of non-CO2 greenhouse gases
in the European Union – Methodology, Report to DG Climate
Action, 31 March 2010. http://www.iiasa.ac.at/rains/reports/
EU27-nonCO2-25May2010_methodology.pdf
Höglund-Isaksson L, Winiwarter W, Wagner F, Klimont Z,
Amann M: Potentials and costs for mitigation of non-CO2
greenhouse gas emissions in the European Union until 2030.
Report to DG Climate Action, 26 May 2010, http://ec.europa.
eu/clima/documentation/docs/non_co2emissions_may2010_
en.pdf
Höglund-Isaksson L, Winiwarter W, Purohit P, Axelsson MG,
Klimont Z, Rafaj P: Exploring technical potentials for reductions in non-CO2 greenhouse gases in EU27 until 2050.
Report to DG Climate Action, 30 November 2010
Shvidenko A, Klimont Z, Kupiainen K, Rao S, Schepaschenko
D 2010: The effects of climate change and likely climate
abatement policies on the accessibility and value of natural
resources in Northern Europe and in the Arctic Sea area and
on the logistical position of Northern Europe. Paper for the
Economic Council of Finland, 17 May 2010.
Wagner F, Amann M, Bertok I, Cofala J, Heyes C, Klimont Z, Rafaj P, Schöpp W: “Baseline Emission Projections and Further
Cost-effective Reductions of Air Pollution Impacts in Europe
– A 2010 Perspective.” Report to the European Commission,
DG-ENV, NEC Scenario Analysis Report #7, August 2010.
http://gains.iiasa.ac.at/images/stories/reports/NEC7_Interim_report_20100827.pdf
Yttri KE, Aas W, Tørseth K, Stebel K, Vik, A, Fjæraa F, Hirdman
D, Tsyro S, Simpson D, Marečkova K, Wankmüller R, Klimont
Z, Kupiainen K, Amann M, Bergström R, Nemitz E, Querol
X, Alastuey A, Pey J, Gehrig R 2010. Transboundary particuEnvironment and Natural Resources
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late matter in Europe. Report to the EMEP Steering Body of
the Convention on Long-range Transboundary Air Pollution,
EMEP Report 4/2010.

Activities for 2011
Under the new IIASA research plan, the "Mitigation of Air Pollutants and Greenhouse Gases" Program will develop practical
tools to inform national and international policy decisions on
cost-effective transition strategies to low-carbon societies. Inter
alia, this requires an extension of the planning horizon to midcentury and innovative methods to explore the potential role of
changes in consumer preferences and behavior.
The new work will build upon databases of the current GAINS
model. This will allow APD to involve the scientific networks
that are engaged in GAINS analyses in offering a fresh perspective to the international policy communities that are currently
informed by the GAINS assessments. The tool aims to respond
to the needs of national decision makers in individual OECD and
BRICS (Brazil, Russia, India, China, South Africa) countries that
deal with resource planning, technology deployment, technology development, urban planning, land use, as well as with restructuring existing tax and incentive schemes, and thus offers
a natural connection to constituencies in IIASA NMO countries.

Personnel Resources
Scientific Staff
Markus Amann (Austria), Program Leader
Hans Benzinger (Germany)
Imrich Bertok (Slovakia)
Jens Borken-Kleefeld (Germany)
Janusz Cofala (Poland)
Karin Maria Gunther Axelsson (Sweden)
Christopher Heyes (United Kingdom)
Lena Höglund Isaksson (Sweden)
Zbigniew Klimont (Poland)
Kaarle Kupiainen (Finland)
Junji Nakazawa (Japan)
Binh Nguyen (Vietnam)
Pallav Purohit (India)
Peter Rafaj (Slovakia)
Robert Sander (Austria)
Wolfgang Schöpp (Austria)
Erich Striessnig (Austria)
Geza Toth (Hungary)
Fabian Wagner (Germany)
Wilfried Winiwarter (Austria)
Bin Zhao (China)

YSSP
Wei-Shiuen Ng (Singapore)
Mikko Savolahti (Finland)

Administrative Support
Margret Gottsleben (Germany)
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Publications1
Journal Articles
*Borken-Kleefeld J, Berntsen T & Fuglestvedt J (2010). Specific climate impact of passenger and freight transport. Environmental
Science & Technology, 44(15):5700-5706 (01 August 2010) (Published online 12 July 2010).
*Cofala J, Amann M, Asman W, Bertok I, Heyes C, Hoeglund Isaksson L, Klimont Z, Schoepp W & Wagner F (2010). Integrated
assessment of air pollution and greenhouse gases mitigation in Europe. Archives of Environmental Protection, 36(1):29-39.
*Ermolieva T, Ermoliev Y, Fischer G, Jonas M, Makowski M & Wagner F (2010). Carbon emission trading and carbon taxes under
uncertainties. Climatic Change, 103(1-2):277-289 (November 2010) (Published online 16 July 2010). [FOR, GGI, IME, LUC]
*Fischer G, Winiwarter W, Ermolieva T, Cao G-Y, Qui H, Klimont Z, Wiberg D & Wagner F (2010). Integrated modeling framework
for assessment and mitigation of nitrogen pollution from agriculture: Concept and case study for China. Agriculture, Ecosystems and Environment, 136(1-2):116-124 (15 February 2010) (Published online 31 December 2009). [FOR, GGI, LUC]
*Jonas M, Marland G, Winiwarter W, White T, Nahorski Z, Bun R & Nilsson S (2010). Benefits of dealing with uncertainty in greenhouse gas inventories: Introduction. Climatic Change, 103(1-2):3-18 (November 2010) (Published online 15 July 2010). [FOR]
*Lamarque J-F, Bond TC, Eyring V, Heil A, Klimont Z, Lee D, Liousse C, Mieville A, Owen B, Schultz MG & Riahi K (et al.) (2010).
Historical (1850–2000) gridded anthropogenic and biomass burning emissions of reactive gases and aerosols: Methodology
and application. Atmospheric Chemistry and Physics Discussions, 10(2):4963-5019 (February 2010). [ENE]
*Leip A, Busto M & Winiwarter W (2010). Developing spatially stratified N2O emission factors for Europe. Environmental Pollution,
Article in press (Published online 25 December 2010).
*Li Y, Lin E & Winiwarter W (2010). Modeling current and future N 2O emissions from agriculture in China and the effect of nitrification inhibitors. Journal of Integrative Environmental Sciences, 7(S1):301-308 (July 2010).
*Penner JE, Prather MJ, Isaksen ISA, Fuglestvedt JS, Klimont Z & Stevenson DS (2010). Short-lived uncertainty? Nature Geoscience,
3(9):587-588 (September 2010) (Published online 01 August 2010).
*Purohit I & Purohit P (2010). Techno-economic evaluation of concentrating solar power generation in India. Energy Policy,
38(6):3015-3029 (June 2010) (Published online 18 February 2010).
*Purohit P (2010). Emissions mitigation potential of clean development mechanism-built solar home systems in India. Modern
Energy Review, 2(1):20-23 (March 2010).
*Uherek E, Halenka T, Borken-Kleefeld J, Balkanski Y, Berntsen T, Borrego C, Gauss M, Hoor P, Juda-Rezler K, Lelieveld J, Melas
D, Rypdal K & Schmid S (2010). Transport impacts on atmosphere and climate: Land transport. Atmospheric Environment,
44(37):4772-4816 (December 2010) (Published online 4 February 2010).
*Winiwarter W, Hoeglund-Isaksson L, Schoepp W, Tohka A, Wagner F & Amann M (2010). Emission mitigation potentials and
costs for non-CO2 greenhouse gases in Annex-I countries according to the GAINS model. Journal of Integrative Environmental
Sciences, 7(S1):235-243 (July 2010).
*Winiwarter W & Muik B (2010). Statistical dependence in input data of national greenhouse gas inventories: Effects on the overall
inventory uncertainty. Climatic Change, 103(1-2):19-36 (November 2010) (Published online 14 July 2010).
*Winiwarter W, Obersteiner M, Smith KA & Sutton MA (2010). The European nitrogen cycle: Commentary on Schulze et al., Global
Change Biology (2010) 16, pp.1451-1469. Global Change Biology, Article in press (Published online 21 November 2010). [FOR]
*Xing J, Wang SX, Chatani S, Zhang CY, Wei W, Hao JM, Klimont Z, Cofala J & Amann M (2010). Projections of air pollutant emissions and its impacts on regional air quality in China in 2020. Atmospheric Chemistry and Physics Discussions, 10(11):2689126929 (November 2010).

Book Chapters
*Blum WEH, Gerzabek MH, Hacklaender K, Rampazzo-Todorovic G, Winiwarter W, Zechmeister-Boltenstern S & Zehetner F (2010).
Ecological consequences of biofuels. In: Lal R & Stewart BA (eds), Soil Quality and Biofuel Production. CRC Press, Boca Raton,
FL, USA, pp.63-92.
*Levin K & Wagner F (Contributing authors) (2010). Introduction: The Emissions Gap Report. In: The Emissions Gap Report: Are
the Copenhagen Accord Pledges Sufficient to Limit Global Warming to 2°C or 1.5°C? A preliminary assessment. UNEP, Nairobi,
Kenya, pp.20-21.
*Smith K, Crutzen P, Mosier A & Winiwarter W (2010). The global N2O budget: A reassessment. In: Smith K (ed.), Nitrous Oxide
and Climate Change. Earthscan, London, UK, pp.63-84 (May 2010).

Other Publications
Bickford E (2010). Driving down US emissions. Options (IIASA, Laxenburg, Austria), Summer 2010, p.23.
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.		
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Borken-Kleefeld J (2010). Planes, trains, automobiles. Options (IIASA, Laxenburg, Austria), Winter 2010, p.20.
Cofala J (2010). A problematic shipping forecast. Options (IIASA, Laxenburg, Austria), Summer 2010, p.25.
Cofala J, Rafaj P, Schoepp W, Klimont Z, Borken-Kleefeld J & Amann M (2010). Emissions of Air Pollutants for the World Energy
Outlook 2010 Energy Scenarios. Final Report to Sponsor: International Energy Agency, Paris, France (September 2010).
Jonas M, Krey V & Wagner F (2010). Accounting for uncertainty. Options (IIASA, Laxenburg, Austria), Winter 2010, p.26. [ENE,
FOR]
Karvosenoja K, Kupiainen K, Paunu V-V, Savolahti M, Tohka A, Kangas L, Kukkonen J & Tuomisto JT (2010). Cost-efficient reduction of population exposure caused by primary PM2.5 emissions in Finland (Abstract). In: 15th IUAPPA World Clean Air
Congress, 12-16 September 2010, Vancouver, BC, Canada, p. 36.
Kupiainen KJ, Savolahti M, Karvosenoja N & Klimont Z (2010). Sensitivity of carbonaceous particle emissions from small scale
wood combustion to different fuel use scenarios and varying emission factors – Consequences to emission modeling (Abstract).
In: 15th IUAPPA World Clean Air Congress, 12-16 September 2010, Vancouver, BC, Canada, p. 51.
Purohit P, Amann M, Mathur R, Gupta I, Marwah S, Verma V, Bertok IK, Borken J, Chambers A, Cofala J, Heyes C, Hoglund L,
Klimont Z, Rafaj P, Sandler R, Schoepp W, Toth G, Wagner F & Winiwarter W (2010). GAINS ASIA: Scenarios for cost-effective
control of air pollution and greenhouse gases in India. IIASA, Laxenburg, Austria (November 2010).
*Tanaka K, Cho C, Krey V, Patt A, Rafaj P, Rao-Skirbekk S & Wagner F (2010). Geoengineering to avoid overshoot: An analysis of
uncertainty (Abstract). Geophysical Research Abstracts, 12:EGU2010-12796. [ENE, RAV]

Conference Proceedings
Borken-Kleefeld J, Cofala J, Rafaj P, Wagner F & Amann M (2010). Potentials and costs for GHG mitigation in the transport sector.
In: Proceedings of the 18th International Symposium on Transport & Air Pollution. 18-19 May 2010, Duebendorf, Switzerland.
Ermolieva T, Ermoliev Y, Jonas M, Fischer G & Makowski M (2010). A model for robust emission trading under uncertainties. In:
Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010, Lviv,
Ukraine pp.57-64 (September 2010). [FOR, GGI, IME, LUC]
Jonas M, Krey V, Wagner F, Marland G & Nahorski Z (2010). Dealing with uncertainty in greenhouse gas inventories in an emissions constrained world. In: Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories.
22-24 Septemeber 2010, Lviv, Ukraine pp.119-128 (September 2010). [FOR]
Pirjola L, Kupiainen K & Viinanen J (2010). A mobile laboratory for monitoring non-exhaust emissions in Finland. In: Proceedings
ICERT 2010: 2nd International Conference on Environmental Research and Technology. 2-4 June 2010, Penang, Malaysia,
pp.540-545.
Rafaj P, Amann M & Wuester H (2010). Changes in European Air Emissions 1970–2010: Decomposition of determining factors. In:
Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010 pp.241250 (September 2010).

Interim Reports
Rafaj P, Rao S, Klimont Z, Kolp P & Schoepp W (2010). Emissions of air pollutants implied by global long-term energy scenarios.
IIASA Interim Report IR-10-019. [ENE]

Scientific Recognition
Markus Amann
•
•
•
•
•

Member of the Clean Air Commission of the Austrian Academy of Sciences
Member of the Scientific Steering Group of the United Nations Environment Program (UNEP) Black Carbon Assessment
Lead Author of the UNEP/WMO Black Carbon Assessment
Lead Author of the WHO Global Burden of Disease Assessment
Lead Author of the Global Energy Assessment (GEA)

Invited lectures:
• Keynote Luncheon Address at the US-EPA Workshop on Short-Lived Climate Forcers, Chapel Hill, North Carolina, 4 March
2010
• Heinrich von Türen Institut, Braunschweig, Germany, 26 October 2010: Tropospheric ozone: Perspectives on future precursor
emissions
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Jens Borken

• Editor for Ecoinvent – Life Cycle Inventory Database, responsible for Surface Transport (http://www.ecoinvent.ch/)

Janusz Cofala
• Member of the Editorial Advisory Board of the International Journal of Climate Change Strategies and Management
• Award for Highly Cited Author 2007–2010 in Atmospheric Environment (Diploma from the Publisher of Earth and Planetary
Sciences, Elsevier, Amsterdam).

Invited lectures:
• International Conference on Post-Kyoto Climate Change Mitigation Modeling, 17–18 June 2010, Seoul, Korea: "GHG mitigation potentials, costs and co-benefits for air pollution in Annex I countries"

Zbigniew Klimont
•
•
•
•

Member of the GEIA (Global Emission Inventory Activity) Steering Committee
Lead Author of the UNEP/WMO Black Carbon Assessment
Lead Author of the Arctic Council Black Carbon Assessment
Lead Author of the Global Energy Assessment (GEA)

Kaarle Kupiainen
• Lead Author of the Arctic Council Black Carbon Assessment
• Session chair at the 15th IUAPPA World Clean Air Congress, 12–16 September 2010. Vancouver, BC, Canada

Pallav Purohit
• 1st Visiting Fellow in the Governance of Clean Development project (Sponsored by: Economic and Social Research Council
(ESRC), UK) at the School of International Development, University of East Anglia (UEA), Norwich, UK
• Associate Editor (since April 2010 onwards) International Journal of Global Energy Issues (IJGEI), Inderscience Enterprises Ltd.,
Switzerland
• Member, Editorial Board, Sustainability Journal published by Molecular Diversity Preservation International (MDPI), Switzerland
• Member, Editorial Board, The Open Renewable Energy Journal published by Bentham Science Publishers Ltd., United States
• Member, Editorial Board, International Journal of EnviroScience published by International Academic Journals (INACJ)

Invited lectures:
• Governance of clean development in India. School of International Development, University of East Anglia (UEA), Norwich, UK,
26 April 2010.
• Renewable Energy in India—Opportunities and Challenges. Department of Geography, University of Cambridge, UK, 27 April
2010.

Wilfried Winiwarter
• Member of the Editorial Board of Greenhouse Gas Measurement & Management (Earthscan publishers)

Fabian Wagner
• Associate Editor of Carbon Management

Invited lectures:
• Assessing co-benefits with the GAINS model. Presented at the 50th Memorial International Symposium of JSAE (Japan Society
for Atmospheric Environment), Tokyo University and Osaka University, September 2010.
• Integrated Modeling. Presented at: International Conference on Energy, Environment and Health – Optimisation of Future
Energy Systems, 31 May–2 June 2010, Carlsberg Academy, Copenhagen, Denmark
• The Road from Bali to Cancun: High Expectations, Low Results? Presented at: UNA-Austria, Hofburg, Vienna, Austria, on 17
May 2010.

External Research Contracts above €10,000
Title

Funder

Date from

Date to

NitroEurope
The nitrogen cycle and its influence on the European greenhouse gas balance

European Commission, DG Research

01.02.2006

30.04.2011

Total (€)

2010 (€)

70,002

39,078
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Title

Funder

Date from

Date to

Total (€)

2010 (€)

EC4 MACS
European Consortium for Modelling of Air Pollution and Climate Strategies

European Commission, DG Environment,
LIFE

01.02.2007

31.01.2012

1,930,880

873,018

EUCAARI
European Integrated project on Aerosol Cloud
Climate and Air Quality Interactions

European Commission, DG Research

01.01.2007

31.12.2010

185,100

91,885

ECSM - NTUA
Energy and Climate System Modelling

European Commission, DG Environment via
ECSM-National Technical University Athens

01.04.2008

31.03.2010

110,000

44,000

Full Costs of Climate Change

European Commission, DG Research

01.12.2008

31.07.2011

81,836

58,774

CITYZEN
mega-CITY - Zoom for the Environment

European Commission, DG Environment via
Norwegian Meteorological Institute

01.09.2008

31.08.2011

133,335

11,637

Post 2012
Model Application for Post 2012 Regime Global
Policies and EU 27 Action

European Commission, DG Environment via
Entec UK Ltd.

01.09.2008

17.07.2010

142,238

35,953

Reduction of Energy Consumption/Co2 Emission
and Improvement of Air Quality in Asia

Toyota Motor Corporation

01.04.2009

31.03.2010

42,500

9,181

Further integrated assessment modelling for the
NEC Directive and the Gothenburg protocol

European Commission, DG Environment

26.05.2009

25.05.2011

124,973

43,853

Project Synergies between Adaptation and Mitigation: Assessing the potential of mutual co-effects
("SynAdapt")

JOANNEUM RESEARCH Forschungsgesellschaft GmbH

01.06.2009

31.05.2010

45,000

13,500

Contract for Upgrading RAIN_Italy to GAINS_Italy
and Related Maintenance Service

Italian Agency for New Technology Energy
and the Environment (ENEA)

01.11.2009

31.10.2011

70,001

31,335

EnerGEO
Energy Observation for monitoring and assessment of the environment impact of energy use

European Commission, DG Research via
TNO-Netherlands Organisation for Applied
Scientific Research

01.11.2009

31.10.2013

250,229

53,155

Small Scale Funding Agreement between UNEP
and IIASA

United Nations Environmental Programme

15.12.2009

14.04.2010

32,501

30,068

Updating Annex I MACs to the WEO2009 baseline

Ministry of Housing, Spatial Planning and
the Environment (VROM)

01.11.2009

28.02.2010

50,271

24,302

Agreement letter between CATF and IIASA to support the work of the Arctic Council Black Carbon
Task Force

CATF - Clean Air Task Force

01.03.2010

31.12.2010

15,558

15,558

WEO 2010

International Energy Agency (IEA)

01.05.2010

31.08.2010

15,000

15,000

BlackCarbonBook

CATF - Clean Air Task Force

15.03.2010

14.03.2011

73,751

52,240

Model Based Assessment of EU energy and
climate change policies for post-2012 regime

Institute of Communication and Computer
Systems, National Technical University of
Athens

01.04.2010

31.12.2011

119,999

45,872

ALPS Project
Alternative Pathways toward Sustainable Development and Climate Stabilization

Research Institute of Innovative Technology
for the Earth (RITE)

01.06.2010

31.01.2011

99,749

57,618

Cooperative programme for Monitoring and
Evaluation for the Long-range Transmission of Air
Pollution in Europe (EMEP)

Norwegian Meteorological Institute (met.no)

01.01.2010

31.12.2010

124,000

124,000

Climate Forcers
Inclusion of short-lived climate forcers in the
GAINS model used under the UNECE Convention
LRTAP

Federal Office for the Environment (FOEN)

01.06.2010

31.01.2011

21,711

21,710

Reduction of Energy Consumption / CO2 Emission
and Improvement of Air Quality in Asia (Phase III)

Toyota Motor Corporation

01.04.2010

31.03.2011

65,439

49,079

Further work for the revision of the Gothenburg
Protocol

Netherlands Environmental Assessment
Agency

01.07.2010

31.10.2010

29,920

29,921

Inclusion of short-lived climate forcers in the
GAINS model

Netherlands Environmental Assessment
Agency

01.06.2010

31.01.2011

149,768

131,047

Support to access and use the GAINS Ireland
Model

AP EnvEcon

01.11.2010

31.12.2013

59,999

3,158

Cooperative programme for Monitoring and
Evaluation for the Long-range Transmission of Air
Pollution in Europe

United Nations Economic Commission for
Europe

01.11.2010

31.03.2011

77,771

2,336

Development and application of air pollutants and
GHG emission model (GAINS-City) for Chinese
cities

The China Sustainable Energy Program

01.11.2010

31.10.2011

34,937

4,337

Extrabudgetary contribution to EMEP

Norwegian Meteorological Institute

01.06.2010

31.12.2010

12,250

12,250
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Evolution and Ecology Program
Ulf Dieckmann
dieckmann@iiasa.ac.at

EEP
Objectives
IIASA’s Evolution and Ecology Program (EEP) analyzes and forecasts how ecological and evolutionary dynamics shape populations, communities, and ecosystems. Specific challenges addressed range from assessing and managing human-induced
evolutionary changes in exploited fish stocks to understanding
the impact of environmental disturbances on the structure and
functioning of food webs and to fostering cooperation in groups
of agents. Together with its network of international collaborators, the Program is driving the development and application of
adaptive dynamics theory, a framework recognized by many as
the most versatile tool currently available for linking the ecological and evolutionary consequences of environmental change.
Based on a two-pronged attack through applied and methodological research, the Program establishes bridges between fundamental and policy-oriented, theoretical and empirical, biological and mathematical, and analytical and numerical approaches
to the systems analysis of living systems.
The sections below briefly review EEP’s research accomplishments in 2010, structured according to the Program’s four
main research projects, as established in EEP’s research plan for
2006–2010.

Scientific Achievements in 2010
Evolutionary fisheries management
EEP’s research on fisheries-induced evolution is designed to
overcome a blind spot in the management of living aquatic resources, namely, that exploitation not only changes the abundance of fish, but also their traits. In pursuit of this goal, EEP
adopts a three-fold approach, as summarized below.
A first element is the development of innovative methodological tools suitable for tackling fisheries-induced evolution.
To predict the future ecology and evolution of exploited fish
stocks, to understand observed past changes, and to evaluate
the merits of alternative management strategies, eco-genetic
models (Eikeset et al., in preparation; Mollet et al., in preparation) and adaptive dynamics models (Ernande et al., in press) are
being developed. To understand the effects that fishing exerts
on adaptive traits, methods to quantify selection pressures have
been refined (Matsumura et al., 2011). To simultaneously estimate a set of life-history parameters from empirical data, a novel method for inferring energy allocation from individual growth
trajectories has been developed (Mollet et al., 2010). To analyze
trends in the maturation schedules of exploited fish stocks, socalled probabilistic maturation reaction norms have been introduced and estimated from data (Heino et al., in revision).
Environment and Natural Resources

As a second element, these new tools are applied to case
studies on particular stocks. The steady pace of work along this
line of research continued in 2010, with dedicated studies targeting wild Atlantic salmon in the Baltic (Vainikka et al., 2010),
captive Atlantic salmon in Norway (Skilbrei and Heino, 2011),
northern pike in Europe (Arlinghaus et al., 2010; Matsumura et
al., 2011), Atlantic cod in Iceland (Pardoe et al., in preparation),
Atlantic cod in the Barents Sea (Eikeset et al., in preparation),
European plaice in the North Sea (Mollet et al., 2010, in preparation), and chum salmon in Korea (Urbach et al., in preparation).
Information derived from these and other studies have been collated and synthesized in a meta-analysis (Devine et al., 2010).
A third element is provided by strategic studies designed to
address basic open questions about fisheries-induced evolution.
Recent progress in this line of work includes an investigation
of the fundamental determinants of reaction-norm evolution
(Marty et al., 2011), a study of the influence of environmental
variability on reaction-norm evolution (Boukal et al., 2010), systematic investigations of the ecological and evolutionary aspects
of size-selective harvesting (Arlinghaus et al., 2010; Matsumura
et al., 2011), an analysis of the propensity of marine reserves
to slow the evolutionary effects of fishing (Miethe et al., 2010),
and an assessment of the practical implications of sex structure
and mate choice for fisheries-induced evolution (Mollet et al., in
preparation). At a more fundamental level, investigations have
examined the trophic interactions of an important marine prey
species (Dolgov et al., 2010), and how information from different sampling gears can be combined to yield a better picture of
marine ecosystems (Heino et al., 2011b).
EEP’s long-lasting investment in elucidating the evolutionary implications of fishing (Dieckmann et al., in preparation) is
attracting increasing attention among scientists charged with
providing advice to fisheries managers. First, EEP continues
to receive invitations to cover the topic in publications targeting broader groups of scientists and policymakers (Heino et al.,
2011a), as well as at a range of conferences, including the Applied Evolution Summit (Hendry et al., 2011) and the Selective
Fishing and Balanced Harvest in Relation to Fisheries and Ecosystem Sustainability Workshop (Garcia et al., 2011). Third, the
Working Group on Fisheries-Induced Evolution (WGEVO) of the
International Council for the Exploration of the Sea (ICES) convened for the first time in 2010. Addressing scientific and applied
dimensions of fisheries-induced evolution, this now-permanent
expert group is the successor of the Study Group on FisheriesInduced Adaptive Change (SGFIAC), established, on EEP’s initiative, by ICES in 2006. Co-chaired by two of EEP’s senior scientists, this expert group continues to work on designing protocols
and tools for evolutionary impact assessments (EvoIAs; Laugen
et al., in preparation) and on the influence of fisheries-induced
evolution on reference points for fisheries management (Heino
et al., in preparation). It has also initiated a new collaborative
international study on estimating fisheries-induced selection differentials across a large number of stocks. Fourth, EEP organized
a Theme Session entitled Fisheries-induced adaptive changes
and their consequences: Why should we care, and what can we
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do? at the 2010 Annual Science Meeting of the International
Council for the Exploration of the Sea.
Opening up a new line in EEP’s research, methods are being devised to enable integrated assessments of fishery systems.
One study investigated the role of technological evolution on
fishery stainability (Dercole et al., 2010), and another addressed
the costs and benefits of collecting detailed information on stock
abundance to support robust harvesting strategies (Myrseth et
al., 2011). To facilitate discussions on how to reconcile conflicting stakeholder preferences in fisheries management, EEP is
developing a framework for the evaluation of joint stakeholder
satisfaction based on multi-criteria utility functions (Dankel et
al., in preparation). In a similar vein, a new approach has been
derived for the integrated socio-ecological assessment and management of recreationally exploited fish stocks that accounts, for
the first time, for realistic complexity in angler behavior (Johnston et al., 2010).

Evolution of cooperation
EEP’s research on the evolution of cooperation analyzes conditions promoting cooperation in joint enterprises and in resource
management, dealing with topics such as public good games
and the tragedy of the commons. Research on this highly interdisciplinary topic contributes to governing the commons, ecosystems management, theoretical and experimental economics,
and evolutionary biology.
Brännström et al. (2010) analyzed the effects of fluctuating
group sizes for the evolution of cooperation. Rankin et al. (2011)
investigated how population extinction can be averted when
evolution is driven by sexual conflicts. In the context of public
good games, Hilbe and Sigmund (2010) studied the role of reputation—and hence, of information transfer—in the emergence
of positive and negative incentives supporting cooperative behavior. In their model, opportunistic punishers usually prevail,
but under conditions of low information availability, their fixa-
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tion is catalyzed by strategies that reward cooperators. Kun et
al. (2010) showed that assortative linking promotes cooperation,
and that this effect is particularly striking in medium-sized associations. Uchida and Sigmund (2010) analyzed competition
among different moral assessment rules for indirect reciprocity
and showed that sterner rules have a slight advantage when
information availability is very high, whereas less stern rules are
greatly superior in more realistic situations characterized by imperfect information availability. De Silva et al. (2010) analyzed a
so-called ‘others only’ version of the public good game: in this
version, no part of a contributor’s investment directly benefits
the contributor. It was shown that, even under this particularly
tough social dilemma, cooperation can emerge through voluntary participation and peer punishment. Contributing to an
ongoing debate in the literature, Sigmund (2010a) highlighted
some weaknesses inherent in the concept of inclusive fitness.
In an article published in Nature, Sigmund et al. (2010) analyzed pool punishment—which can be viewed as a rudimentary
form of a sanctioning institution—and demonstrated that it is
less efficient, but more stable, than peer punishment. Especially
when second-order punishment is admitted, pool punishment
prevails.
The textbook by Sigmund (2010b) on The Calculus of Selfishness, published by Princeton University Press in January 2010,
has been favorably reviewed in the American Scientist, Nature,
and Science.

Adaptive dynamics theory
Adaptive dynamics theory extends ecological modeling to the
evolutionary realm, and thus aids the understanding of observable ecological features in terms of their evolutionary causes.
Corresponding research contributions by EEP range from novel
mathematical techniques for examining the dynamics and properties of ecosystems to the discovery of new eco-evolutionary
phenomena that must be considered when trying to predict the
responses of ecosystems to anthropogenic change.
In the wake of the Darwin Year 2009, it was gratifying to
see a book surveying the Mathematics of Darwin’s Legacy
featuring four (out of twelve) chapters on adaptive dynamics
theory, of which two were prepared by EEP staff and two more
were directly inspired by EEP’s work. The former two contributions (Metz, in press; Gyllenberg et al., in press) forge bridges
between adaptive dynamics theory and other frameworks for
describing micro-, meso-, and macro-evolution, including the
burgeoning field of evolution and development.
Diekmann et al. (2010) and Diekmann and Metz (2010) presented new methods for analyzing ecological dynamics in physiologically structured populations, and Raghib et al. (2010) did
so for populations with local stochastic interactions. Metz and
Leimar (2011) derived approximations that facilitate the analysis
of evolutionary dynamics in realistically structured populations.
Sasaki and Dieckmann (2011) developed novel techniques for
examining the formation of biodiversity, as well as for investigating the resultant coevolutionary dynamics.
Dercole and Rinaldi (2010) and Dercole et al. (2010) demonstrated, for the first time, the existence of chaotic evolutionary
attractors. These findings may help explain apparently random
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differences in biodiversity patterns among spatially segregated
communities.
Ecological environments are intrinsically noisy, with favorable
and challenging conditions alternating in time with only limited
predictability. To cope with such vagaries, organisms have to
store reserves: how they do so has important consequences for
population dynamics and population management. Fischer et al.
(2010) worked out how storage strategies and concomitant lifehistory patterns, are shaped by environmental fluctuations.
Fishers and hunters typically have to acquire food by harvesting spatially heterogeneous environments. To date, the standard prediction for their harvesting behavior has been that they
would spread out so as to equalize their harvests, resulting in
so-called ideal free distributions. It has long been recognized,
however, that this straightforward prediction applies only to
highly idealized (omnipotent and omniscient) harvesters. It may
therefore be surprising how long it has taken to systematically
establish how various realistic restrictions on the capabilities of
harvesters are expected to shape their spatial distribution across
available resources (Matsumura et al., 2010).

Evolving biodiversity
Humans depend on a range of essential ecosystem services
provided by the world’s diverse flora and fauna. EEP’s research
on evolving biodiversity aims at elucidating the mechanisms underlying the emergence, maintenance, and loss of biodiversity.
Several publications in 2010 contributed to an improved understanding of food webs and ecological communities. Rossberg
et al. (2010a) developed a new method for determining how trophic interaction strengths depend on functional traits. Rossberg
et al. (2010b) offered a novel explanation for food-web intervality, a widely encountered empirical pattern: food-web intervality was shown to emerge naturally when speciation repeatedly
occurs in several effectively independent functional traits. This
finding was later shown to extend to a broad range of food-web
models (Brännström et al., 2010a). To elucidate conditions favoring the emergence of biodiversity, Brännström et al. (2010b)
developed an evolutionary food-web model based on body size
as an evolving trait and explored the resulting relationships between conditions promoting initial diversification and conditions
promoting a high biodiversity of the evolved food webs.
Speciation is an essential evolutionary process underlying the
formation of biodiversity. Rettelbach et al. (2010) studied effects
of genetic architecture on the evolution of assortative mating,
Payne et al. (2010) investigated consequences of conditional
dispersal for parapatric speciation, and Sasaki (2010) studied
speciation in response to coevolutionary arms races. Evolutionary methods were also used to investigate the dynamics of influenza (Cobey et al., 2010; Omori et al., 2010), of chronic hepatitis
(Nakabayashi and Sasaki, 2011), and of human relationships
(Rinaldi et al., 2010).
Publications in 2010 further advanced the methodology for
understanding species distributions. Fasani and Rinaldi (2010)
introduced a novel method for transferring results for simple
prototypical systems in biology and engineering to complex networks composed of these systems. Fazalova et al. (2010) elucidated how phylogeographic patterns and demographic histories
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of co-occurring populations have been shaped by environmental
change.
Opening up a new direction in EEP’s research, Falster et al.
(2010) investigated how four major functional traits of plants
influence their average height, leaf-area cover, net primary
productivity, and biomass density in single-species forests, introducing and using a new kind of trait-size-patch-structured
model. The same innovative modeling framework is also being used to study the emergence of species-rich communities
through gradual evolutionary change in two salient functional
traits (Falster et al., in preparation). A better understanding of
the dynamics and aggregate properties of vegetation has the
potential to inform management practices and improve predictions of future climate change. Since 2010 EEP’s efforts to develop better forest-management practices have been coordinated
and strengthened through collaboration with researchers from
IIASA’s DYN and FOR Research Programs.
In December 2010 EEP convened Speciation 2010, the First
European Conference on Speciation Research, as part of the Research Networking Programme Frontiers of Speciation Research
(FroSpects), coordinated by EEP and supported by the European
Science Foundation. With more than 170 participants, this event
was not only the first international conference in recent times
dedicated to speciation research, but also the largest meeting
organized at IIASA in 2010.

Policy Impact in 2010
EEP’s research on the evolutionary dimensions of modern fisheries is central to raising the international profile of this longoverlooked consequence of human exploitation. EEP is working
closely with the International Council for the Exploration of the
Sea (headquartered in Copenhagen, Denmark), which is not
only the main advisory agency for managing the North Atlantic
Ocean and adjacent seas, but also the world’s oldest intergovernmental organization concerned with marine and fisheries sci-
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ence. As a result of EEP’s contributing to the ICES system of assessment and advice, the policy implications of fisheries-induced
evolution have achieved international visibility and recognition.
In this context, EEP organized a very well attended Theme
Session on Fisheries-induced adaptive changes and their consequences: Why should we care, and what can we do? at the 2010
Annual Science Meeting of the International Council for the Exploration of the Sea in Copenhagen. In conjunction with two
similar ICES Theme Sessions previously organized by EEP in 2006
and 2002, these events have contributed to infusing a healthy
dose of evolutionary thinking into international fisheries science.
EEP has initiated the now-permanent ICES Working Group
on Fisheries-induced Evolution (WGEVO) in 2010, as well as its
predecessor (SGFIAC) in 2006. Since then, EEP’s program leader
has been serving as this expert group’s co-chair, collaboratively
with EEP’s research associate Mikko Heino from Norway and
EEP’s close collaborator Adriaan Rijnsdorp from the Netherlands.
WGEVO is developing frameworks for evolutionary impact
assessment and for anticipating the effects of fisheries-induced
evolution on the reference points that form the basis of all modern fisheries management. Furthermore, a new international
study initiated by EEP will estimate fisheries-induced selection
differentials across a large number of stocks, using a standardized methodology. It is hoped that this collaborative effort may
lead to a “traffic light” indicator system for communicating the
evolutionary vulnerability of commercially exploited fish stocks.
In 2010 EEP concluded work on the three-year European
Research Network Fisheries-induced Evolution (FinE), which
brought together 18 international research institutions coordinated by IIASA. Acknowledging this network’s achievements,
the European Commission concluded as follows: (i) “The FinE
project deliverables are of very high scientific quality and provide very useful outcomes for the scientific advisory system
supporting future decision making on fisheries management.”
(ii) “The Policy Implementation Plan (PIP) is of high quality and
value.” (iii) “The dissemination aspect is excellent and has been
carried out using a huge variety of tools such as website, Working Groups, specific theme session in international Conferences
[...], several press releases, leaflets and peer-reviewed scientific
publications.” To strengthen the scientific advice on fisheries
management, the Commission has recommended the network’s
findings for the attention of ICES.

Activities for 2011
Starting in 2011, EEP will contribute to four of IIASA’s six overarching research areas:
• Projects on the Integrated assessment of fishery systems
and on Evolutionarily sustainable consumption will examine
options and challenges for the development of aquatic food
resources (Food and Water).
• Work on the Equitable governance of common goods will investigate how top-down regulations for managing common
goods or open-access resources can be improved by integrative assessments of stakeholder conflicts and by scaling
up successful characteristics of self-organized and resilient
bottom-up governance (Poverty and Equity).
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• Studies on the Eco-evolutionary dynamics of living systems,
on Systemic risk and network dynamics, and on Integrating
structure and functioning in models of plant ecosystems under global change will open up new methodological avenues
for the applied systems analysis of biodiversity, tangled interactions, and ecosystem dynamics (Advanced Systems Analysis).
• In addition, the last project’s process-based modeling approach will enable novel features in next-generation dynamic
global vegetation models, which are instrumental for assessing the biological impacts of climate change (Energy and Climate Change).
Together, these projects will show how innovative methods
inspired by the dynamics of living systems can invigorate and
integrate important facets of modern applied systems analysis.
The following activities for 2011 deserve special mention:
• Together with EEP’s international partners from the European
Research Network Fisheries-induced Evolution (FinE), work
toward a booklet that will help enhance the popular awareness of fisheries-induced evolution, by informing stakeholders about the current state of research and its management
implications.
• Convening the second Annual Meeting of the Working Group
on Fisheries-induced Evolution (WGEVO) of the International
Council for the Exploration of the Sea (ICES).
• Completion of two books to be published by Cambridge
University Press, entitled Fisheries-induced Adaptive Change
(Dieckmann et al., in preparation) and Elements of Adaptive
Dynamics (Dieckmann and Metz, in preparation).
• Continued collaborative research with the YSSP award winners Daniel Falster (2006), Andries Richter (2007), Jan Ohlberger (2008), and Christian Hilbe (2009).
• Organization of key activities within the Research Networking Programme Frontiers of Speciation Research (FroSpects),
supported by 15 national research agencies through the
European Science Foundation and coordinated by IIASA
from 2008 to 2013. This includes organization of the Winter School on Eco-evolutionary modeling of speciation at the
Abisko Field Station in Sweden, co-organization of the Workshop on Niche theory and speciation in Keszthely in Hungary,
and co-organization of the Workshop on Speciation and
hybridization at the Gregynog Conference Centre in the UK.
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Scientific Recognition
Editorships

Ulf Dieckmann
• Theoretical Ecology

Mikko Heino
• Ecology Letters

Johan A.J. Metz
• Acta Biotheoretica

Sergio Rinaldi
• International Journal of Bifurcation and Chaos
• Ecological Modelling
• Applied Mathematics and Computation

Akira Sasaki
• Journal of Theoretical Biology

Karl Sigmund
•
•
•
•
•

Journal of Theoretical Biology
Theoretical Population Biology
International Journal of Bifurcation and Chaos
International Journal of Biomathematics
Philosophical Transactions of the Royal Society B

Invited Lectures

Gergely Boza
• Dobogókö, Hungary, TECT-Incore Summer School: The vicious circle of cooperation in continuous investment games
• Collegium Budapest, Institute for Advanced Studies, Budapest, Hungary, “The Evolution of Cooperation and Trading (TECT)
Final Conference”: Stabilizing mutualisms through investment cycles, phase diffusion, and spatial bubbles

Åke Brännström
• Hólar University College, Hólar, Iceland, Workshop on “Evolution of Divergence and Speciation Models of Specific Systems”:
Towards a general theory of plant trait diversity (coorganizer)
• IIASA, Laxenburg, Austria, “Speciation 2010—First European Conference on Speciation Research”: Emergence and maintenance of biodiversity through predation and interference competition (coorganizer)

Ulf Dieckmann
• EAWAG Forschungszentrum für Limnologie, Luzern, Switzerland: From individuals to ecosystems and back: Cur-rent frontiers
in theoretical evolutionary ecology
• Research Institute of Wildlife Ecology & Konrad Lorenz Institute for Ethology, Vienna, Austria, Seminars Wilhelminenberg
Winter 2009/2010: Dynamics at the interface of ecology and evolution
• Graduate School Life Science Munich, Ludwig Maximilians Universität, Munich, Germany: Dynamics at the inter-face of ecology
and evolution
• Hólar University College, Hólar, Iceland, Workshop on “Evolution of Divergence and Speciation Models of Specific Systems”:
Adaptive speciation: Linking pattern to process (coorganizer)
• Collegium Budapest, Institute for Advanced Studies, Budapest, Hungary, “The Evolution of Cooperation and Trading (TECT)
Final Conference”: Overview of IIASA’s contributions to the ESF EUROCORES Programme TECT
• Nantes, France, Theme Session held at the Annual Science Conference of the International Council for the Exploration of the
Sea on “Fisheries-induced Adaptive Changes and Their Consequences: Why Should We Care, and What Can We Do?”: 1)
Introduction to fisheries-induced evolution, 2) Evolutionary vulnerability of prototypical life histories, 3) Evolutionary impact
assessment: Accounting for the evolutionary consequences of fishing in an ecosystem approach to fisheries management
(coorganizer)
• IIASA, Laxenburg, Austria, “Speciation 2010—First European Conference on Speciation Research”: Adaptive speciation and
evolutionary community assembly (coorganizer)
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Varvara Fazalova
• Limnological Institute of the Siberian Branch of the Russian Academy of Sciences, Irkutsk, Russia, 5th Vereshchagin’s Conference: Differential response of Baikalian invertebrates to past environmental changes

Mikko Heino
• Heron Island, Australia, Applied Evolution Summit: Can harvesting drive rapid evolution, and does it really matter?
• Department of Biology, Norwegian University of Science and Technology, Trondheim, Norway: Can harvesting drive rapid
evolution, and does it really matter?
• Headquarters of the International Council for the Exploration of the Sea (ICES), Copenhagen, Denmark, Annual Meeting of
the ICES Working Group on Fisheries-Induced Evolution: Life-history variation in Atlantic cod along the Norwegian coast
(coorganizer)
• Reykjavik, Iceland, 12th Deep-Sea Biology Symposium: Depth-abundance and depth-size relationships for deep-living nekton
in the mid North Atlantic
• Ceske Budejovice, Czech Republic, “Dynamics of Inland Fish and Fisheries”: Assessing fish population dynamics with minimal
data: A new method using both total catch numbers and weight
• Nantes, France, Theme Session held at the Annual Science Conference of the International Council for the Exploration of the
Sea on “Fisheries-induced Adaptive Changes and Their Consequences: Why Should We Care, and What Can We Do?”: 1) Can
fisheries-induced evolution shift reference points for fisheries management?, 2) Implications of fisheries-induced evolution for
stock rebuilding and recovery, 3) Fisheries-induced evolution in cod, 4) How strong is fisheries-induced selection? An assessment of selection differentials caused by fishing (coorganizer)
• Nagoya, Japan, “Selective Fishing and Balanced Exploitation in Relation to Fisheries and Ecosystem Sustainability”: An evolutionary perspective to selective fisheries
• Hokkaido National Fisheries Research Institute, Kushiro, Japan: Does fishing drive life-history evolution in exploited stocks?

Rupert Mazzucco
• Department of Biology/Mathematics, Pusan National University, Pusan (Busan), South Korea: Lecture series (3 lectures) on
“Individual-based modeling in evolutionary ecology”
• Seoul, South Korea, Annual Bilateral Meeting of NRF-IIASA: Evolutionary aspects of ecosystem stability
• Division of EcoScience, Ewha Womans University, Seoul, South Korea: The influence of boundary conditions on evolutionary
branching

Johan A.J. Metz
• Département de Mathématiques, École Polytechnique, Palaiseau, France: Lecture series (4 lectures) on “Effective population
sizes and the canonical equation of adaptive dynamics”
• Centre de Recherches Interdisciplinaires (CRI), Faculté de Médecine, Paris, France, Workshop on “Evolutionary and Ecological
Individuals” organized by the CNRS-INEE STABECO Program: Meta-fitness: How can evolutionary arguments on a level above
that of the gene make sense?
• Département de Biologie, École Normale Supérieure, Paris, France, Symposium “Bridging the gap between population genetics
and ecology”: The geometry of macroevolution: In search of a postmodern synthesis

Sergio Rinaldi
• Politecnico di Milano, Milan, Italy: È possibile modellizzare una storia d’amore? Il caso di Kathe, Jules e Jim
• Akira Sasaki
• Department of Mathematics and Statistics, University of Helsinki, Helsinki, Finland, Biomathematics Group Seminar: A theoretical study for the phylodynamics of influenza A virus
• Graduate School of Environmental Earth Science, Hokkaido University, Sapporo, Japan, Symposium “Infectious Diseases and
Mathematical Biology,” Annual Meeting of the Japanese Society for Mathematical Biology: Projection of influenza evolution
by multidimensional scaling and individual-based antigenic drift model
• Meiji University, Tokyo, Japan, Minisymposium of Annual Meeting of the Japanese Society for Industrial and Applied Mathematics: A farm-based epidemiological model for the foot-and-mouse disease outbreak in Miyazaki, Japan, 2010
• National Institute of Infectious Diseases, Tokyo, Japan, Plenary talk at the Workshop on “Host-adapting Evolution and Unique
Pathogenesis in Mollicutes,” Annual Meeting of the Japanese Society of Mycoplasmology: Spatially explicit epidemic models
and the evolution of virulence
• School of Biological Sciences, University of Liverpool, Liverpool, UK, MMEMS Network EPSRC Workshop on “Coevolution:
Models and Microbial Model Systems”: Forecasting host-parasite arms races: models and time-series data
• Meiji Institute for Advanced Study of Mathematical Sciences, Meiji University, Tokyo, Japan, Workshop of the Global COE
Program “Formation and Development of Mathematical Sciences Based on Modeling and Analysis”: Probabilistic projection
for the timing of emergence of new strains of influenza virus
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Tatsuya Sasaki
• Collegium Budapest, Institute for Advanced Studies, Budapest, Hungary, “The Evolution of Cooperation and Trading (TECT)
Final Conference”: Joint evolution of cooperation and volunteering in public-good games

Karl Sigmund
•
•
•
•
•
•
•
•
•
•
•

Lausanne, Switzerland, École d’Hiver: The calculus of selfishness
Veterinärmedizinische Universität Vienna, Austria, Symposium “Das gläserne Tier”: Cooperation in humans
Initiativkolleg Möhne, Germany: Lecture series (8 lectures) on “The evolution of cooperation”
Department of Mathematics and Statistics, University of Helsinki, Finland, Seminar: Sanctions on the commons
Banff International Research Station (BIRS) for Mathematical Innovation and Discovery, Banff, Canada, Work-shop “Evolutionary Games”: Sanctions on the commons
Biomathematics Group, University of Helsinki, Finland, Helsinki Summer School on Mathematical Ecology and Evolution, held
in Turku, Finland: Lecture series (4 lectures) on “The evolution of cooperation”
IIASA, Laxenburg, Austria, “Human Brain and Social Bond” Workshop: Incentives and human cooperation
Royal Netherlands Academy of Arts and Sciences, Amsterdam, the Netherlands, Academy Colloquium: Sanctions on the commons
Tinbergen Institute, Amsterdam, the Netherlands, Workshop “The Nature of Preferences”: Reputation and incentives
Universidad Carlos III de Madrid, Madrid, Spain, Seminar: Social sanctions and the social contract
École Polytechnique, Paris, France, Conference on “Biology and Game Theory”: Reputation, incentives, and opportunism

External Research Contracts above €10,000
Title

Funder

Date from

Date to

Total (€)

2010 (€)

ADAPTFISH
Adaptive Dynamics and Management of Coupled
Social-Ecological Recreational Fisheries

Forschungsverbund Berlin e.V.

01.12.2006

31.12.2010

216,153

6,174

FinE
Fisheries Induced Evolution

European Commission, DG Fisheries and
Maritime Affairs

01.07.2007

30.06.2010

687,895

340,807

FinE Supplementary Funding

Federal Ministry for Science and Research
(BMWF)

01.07.2007

30.06.2010

177,875

39,248

BIOCONTRACT
Mutualisms, Contracts, Space and Dispersal

European Science Foundation

01.05.2008

30.04.2011

194,641

57,789

FroSpects - Frontiers of Speciation Research
External Administrative Costs

European Science Foundation (ESF)

01.05.2008

30.04.2013

39,999

30,000

Salary contribution for Agnes Rettelbach for
research on formation of biodiversity in spatially
heterogeneous ecological environments

Max F. Perutz Laboratories GmbH (MFPL)

01.01.2009

31.12.2010

27,084

13,620
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Forestry Program
(from 2011, part of the Ecosystems Services and Management Program)
Anatoly Shvidenko
shvidenk@iiasa.ac.at
Florian Kraxner
kraxner@iiasa.ac.at

Objectives
The objectives of the 2006–2010 research work of the IIASA
Forestry (FOR) Program were to tackle a number of key issues
related to global change, forests, and natural landscapes. The
world's forests are undergoing rapid changes in terms of their
ecology, environment, climate, forest products availability, and
social and economic conditions. They face dramatic challenges,
threats, and risks—for instance, an alarming rate of deforestation in the tropics; growing competition over land for food, fiber,
and energy production; poor governance systems, corruption,
and crime in many countries; and the impoverishment and degradation of forest ecosystems across large territories.
FOR considered crucial aspects of the above problems within
three major research themes of its Research Plan: (1) Greenhouse Gas Cycling and Terrestrial Ecosystems, aiming for a better understanding of the impacts of forests on the Earth system;
(2) Global Impacts of Forest Sector and Land-Use Development
in Emerging Economies, addressing the global impacts of the
forest sectors of China, India, Brazil, Congo Basin, etc.; and (3)
International Governance of Forests, which helped to introduce
advanced policies and practices into national and global forest
management. From different perspectives, these themes have
addressed two interconnected background questions: (1) understanding the role of forests in the contemporary world and their
interaction with environment, economic and social development,
and (2) how forests should be managed in order to harmonize
their diverse services and so that they contribute to sustainable
development at regional, national, and global levels.
The need to understand the world in all of its diverse components and interactions lifted FOR research interests above
the forest sector itself not only toward consideration of entire
landscapes including agriculture, forests, wetlands, populated
areas etc., but also toward complex socioeconomic interactions
and conflicts (e.g., competition for land). To target the main
contemporary problems that forestry and the forest sector have
been facing during the research plan period of 2006–2010, FOR
developed an operational version of an Integrated Modeling
Cluster—a holistic tool designed to study complex problems of
integrated land and ecosystems management with a special emphasis on forests and their sustainable management.

Scientific Achievements in 2010
A critical mass of intellectual capacity and available resources
is a prerequisite for conducting effective cutting-edge research.
FOR worked on about 40 small- and large-scale projects, all of
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which were good fits with the FOR Research Plan and financed
by different international and national agencies. Many of our
scientific achievements was reported in some 70 publications
in 2010, of which some 50 were published in peer-reviewed
editions, including high-level international journals like PNAS,
Global Change Biology, and Philosophical Transactions of the
Royal Society, etc. As well as solving specific scientific problems,
the Program paid special attention to the development of methodological backgrounds of integrated modeling, and continued
to make further improvements to the FOR Integrated Modeling
Cluster (IMC).

1 Methodological issues
• Major efforts have been made to improve the IMC with
respect to the biophysical core models of the Integrated
Modeling Cluster. New tree species, including beech, birch,
oak, fir, spruce, larch, and pine can now be modeled on a
global scale using FOR’s Global Forest Model (G4M).
At a regional level, the forest growth for regions of Germany and Austria was successfully estimated and validated
against field observations. Further, FOR’s modeling experts
developed a method for estimating forest information that
is consistent with country statistics and produced detailed
mapping of forest cover, species composition, age class distribution, and live biomass. A prototype for a universal forest
harvest cost model was introduced into G4M and, to provide
yield estimates, a linkage was developed to the European
forest stand-level models GOTILWA, PICUS3G, and PipeQual.
• To assess the performance of the global version of the Environmental Policy Integrated Climate Model (Global
EPIC), an input system and crop-specific comparison was
carried out. A distinction was made between (i) an intensive
input system with high irrigation and nutrient input, (ii) an
intensive nutrient input system, and (iii) a subsistence system.
To define these systems globally, spatial data on the input
of chemical fertilizer and manure and the Global Irrigated
Area Map of the International Water Management Institute
(IWMI) were used at both continental and country levels.
• FOR’s Optimal Bioenergy Plant Scaling and Locating Model (BeWhere) was expanded from the local and
national levels to the EU27 level. The model now works for
wood and wood waste, as well as for three different biofuel
technologies (ethanol, methanol, and Fischer-Tropsch Diesel
of the second generation), of which the first results were presented at the Third International Symposium on Energy from
Biomass and Waste in Venice. Additionally, FOR’s modeling
experts succeeded in implementing the Austrian forestry
wood market at a very detailed level in BeWhere, which now
functions as a key methodology at the aggregated EU level.
• During the period 2006–2010 FOR worked on the development of integrated methodology for a Full Verified Greenhouse Gas Account on the basis that a partial account
(e.g., in the form introduced under the Kyoto Protocol) does
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Figure 1. Hybrid land cover as the core of an Integrated Land Information System serves as an information background for the Full
Greenhouse Gas Account for Russia.
not satisfy the ultimate goals of the UNFCCC. The integrated
methodology is based on a fusion of all available sources of
information, and different methods and models. The main
improvements to the methodology made in 2010 include:
(1) development of the Integrated Land Information System
based on hybrid land cover (Figure 1 ); (2) introduction of
process-based components into the landscape-ecosystem
approach; (3) presentation of all components in spatially and
temporally explicit form; (4) development of a set of auxiliary
models; and (5) systems assessment of uncertainties taking
into account the fuzzy character of the problem. The methodology was well received at the fall 2010 meeting of the
American Geophysical Union (AGU).
• In the MICDIF Project—Linking microbial diversity and ecosystem functions across scales and interfaces, a team of researchers from FOR and the University of Vienna discovered
that bacteria seem to follow a growth maximization principle,
which can exert a great influence on ecosystem nutrient cycling. The study provides a new ecological perspective on
the composition of individual microbes and improves understanding of how very small quantities of microbes can influence very large scale nutrient cycling in ecosystems. These
findings will support FOR’s modeling activities on a larger
scale for agriculture (EPIC) as well as for forestry (G4M).
• FOR’s remote sensing experts took part in the development
of a promising technology for the use of short-wave SAR
products (C-band) for assessing growing stock volume/live
biomass of boreal forests. This work was praised by the European Space Agency (ESA) and widely cited in the media.
• FOR’s remote sensing experts participated in developing
the scientific foundation for a new ESA satellite mission
(SAR with P-band) to assess live biomass of global forests.

The final report was presented to the ESA, and the mission
has been selected for further consideration.
• FOR’s remote sensing experts also developed a special methodology for measuring the value of Earth observations
in an integrated approach with the GLOBIOM model and implemented it in the EU FP7 project EUROGEOSS by carrying
out an online Web-based survey.

2 Land use change including food security,
water and (bio)-energy
• FOR scientists developed an integrated scenario framework to assess the impacts of global change on biodiversity,
water use, nutrient cycling (nitrogen and phosphorus), longrun soil fertility, greenhouse gases (GHGs), and economic indicators such as commodity price development, global trade,
and rural development.
• A special stochastic version of FOR’s deterministic Global
Biomass Optimization Model (GLOBIOM) was developed to gain better insights into future food security with
respect to final food demand and trade flows; it includes a
safety-first constraint to ensure that a given consumption of
calories from vegetables is always met. Initial results indicate that, relatively speaking, prices are systematically higher
under food security, highest with trade barriers, and lowest with better irrigation. Land requirements are lowest with
cheaper irrigation. Additional demand for land is mainly met
from forests and other agricultural land, implying that to
achieve food security several million more hectares of land
are required (especially if yield is not stabilized). A first study
concludes that not only the yield level, but also the yield variability impacts environmental indicators (GHG, biodiversity
etc.) linked to the preservation of natural habitats like forest
Environment and Natural Resources
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and other natural land. If food security is to be ensured in an
environmentally sustainable way, management systems that
stabilize yields should be developed in the future.
The development of a modular demand system for the
GLOBIOM model to simulate the impact of supply-side strategies related to climate change on world demand and dietary
trends was another aspect of IIASA food security research
at FOR. A project to capture crop yield variability was initiated within the GLOBIOM framework to improve assessment
of the impacts of likely frequent extreme weather events on
food security and the whole land use sector. To better display
the functioning of and results from the GLOBIOM model and
its surrounding integrated modeling cluster, a special Web
page was created by FOR scientists and linked into the IIASA
Web page system (www.globiom.org).
FOR research on nitrogen scarcity mapping, conducted in
conjunction with experts from Beijing Forestry University,
was published in PNAS 2010. Results indicated that about
80% of African countries are confronted with nitrogen stress
or scarcity, which, along with poverty, causes food insecurity
and malnutrition (Figure 2 ). (http://www.iiasa.ac.at/Admin/
INF/OPT/Summer10/sum10_lowres.pdf)
Irrigated agriculture will play a crucial role in securing future
food demand. FOR experts applied a Real Options approach to analyzing the optimal investment strategy in drip
and sprinkler irrigation systems under precipitation uncertainty. Data from the bio-physical process simulation model
EPIC was used to account for site- and management-related
characteristics. Initial results for a region in Austria show that
investment in drip irrigation is unlikely unless equipment purchase is subsidized. Even increased water prices, a common
policy instrument targeted at water regulation, have no positive effect on the probability of adoption of the drip irrigation
system, but in fact decrease the probability of investing in
any irrigation system at all.
Collaborative research between FOR, the Beijing Forestry
University, and the Swiss Federal Institute of Aquatic Science and Technology led to a global assessment of the use
of green and blue water in agriculture. Results indicate that
as water managers have traditionally focused efforts merely
on blue water management such as irrigation, improving
green water management offers promising potential for
tackling the increasing water gap in food production (Figure 3 ). (http://www.iiasa.ac.at/Admin/INF/OPT/Summer10/
sum10_lowres.pdf)

 Nitrogen scarcity
 Nitrogen stress
 No nitrogen stress
 Nitrogen sufficiancy
 No data

Figure 2. Nitrogen stress in cropland, calculated for countries
across the globe.
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Figure 3. World water use in the year 2000.
• FOR scientists successfully completed the EU FP7 project
BEE (Biomass Energy Europe, www.eu-bee.info).
IIASA led a work package where the applicability of the
methodological recommendations for an assessment of
biomass resource potential for energy were validated at different geographic scales. The main case study included the
individual countries of the EU27.
• The liberalization of electricity markets in recent years has increased competition among power-generating firms, which
are unsure about what their competitors will do and thus
also about prices. At the same time, renewable energy has
become a key component of energy policy that aims for
decarbonization of the energy mix. Using a Real Options
model, FOR carried out an analysis of electricity producers'
decisions to invest in new power-generating capacity, the
type of technology selected, and the optimization of the
technology operation under price uncertainty and with market effects. In the case of wind energy, results indicate that
the less sure the investor is about the fate of next year’s feedin tariff, the higher the price guarantee level needs to be in
order to make investment in wind more attractive. If in the
future uncertainty about the development of feed-in tariffs
can be reduced (even by a small amount), it can be shown
that substantial cost savings can be realized.
• China is the world’s highest CO2 emitter, with coal accounting for about 70% of total energy consumption. China has
emphasized that carbon capture and storage (CCS) is potentially one of its most important mitigation measures for
CO2. However, problems related to CCS, especially its high
cost, are causing great uncertainty with respect to both CCS
R&D and more widespread acceptance of the technology.
IIASA researchers carried out a Real Options analysis of
CCS investment strategy in China’s power sector. They found
that retrofitting existing power plants with CCS can provide
substantial benefits, offering higher flexibility even under a
threat of high penalties for emitting carbon.
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• Bioenergy combined with carbon capture and storage (BECCS) is seen as the only technology able to generate negative emissions. FOR researchers presented a study
on BECCS in Europe, using the BeWhere Model to identify
optimal locations for bioenergy plants combined with CCS
facilities. Initial results for Europe show that about 62% of
the EU 20-20-20 targets for increasing the energy share from
renewable resources could come from bioenergy and about
half of the thereby substituted CO2 emissions could be captured and stored and accounted for as negative emissions.
(http://www.iiasa.ac.at/Admin/INF/OPT/Winter10/opt10wweb.pdf).
• FOR researchers, together with researchers from the Chinese Academy of Sciences (IGSNRR), started a joint
project on studying the carbon sequestration potential of
forests and agricultural land in China. FOR’s wide experience,
gained through the coordination of two EU projects (INSEA,
CC-TAME), will provide a firm basis for this project.

3 Global Earth observations (GEO)
• The global land cover validation tool Geo-Wiki, developed
by FOR, has been updated with many new features (Figure
4 ). Some 300 registered users from all over the world have
managed to upload about 15,000 validation points to date.
The Geo-Wiki tool was successfully featured at the 2010
IGARSS (IEEE International Geoscience and Remote Sensing
Symposium), Hawaii, USA (http://www.igarss10.org/CRS/GeoWiki.asp). Over 500 conference participants tried out the
tool in game style and contributed to the global land cover
validation. During the course of 2010, the www.geo-wiki.org
Web page was redesigned and relaunched at the Group on
Earth Observation (GEO), Ministerial Summit 2010 in Beijing,
where the tool was also demonstrated. Geo-wiki.org is being used as a major analysis tool in four new national and
international FOR projects: Landspotting, Egida, ISAC, and
BalkanGeoNet. It has also been featured in “Crafting Geoinformation–The Art and Science of Earth Observation,” a
cutting-edge publication on remote sensing by GEO.

Legend:
cropland disagreement
high cropland disagreement
forest disagreement
high forest disagreement
forest and crop, disagreem.
forest and crop, high disag.
forest (high) and cropl. disag.
high forest and cropl. disag.

• FOR remote sensing experts contributed to the First Soil Atlas of the Northern Circumpolar Region—a unique effort to
document the current status of Northern Hemispheric soils
with special respect to tundra and permafrost and reflecting
all its climate change relevance (Figure 5 ). (http://ec.europa.
eu/dgs/jrc /index.c fm?id=5390&obj _id=10490&dt _
code=NWS&lang=en) The Press Article is available (in German language) at http://www.wienerzeitung.at/DesktopDefault.aspx?TabID=3937&cob=492041

4 Greenhouse gas cycling, climate change,
and terrestrial ecosystems
• It is assumed that energy technologies make major contributions to the stabilization of greenhouse gases at a “safe”
level. However, high uncertainty makes it difficult to achieve
a reliable assessment of the importance of different technologies for achieving robust long-term climate risk mitigation.
In a Real Options valuation framework, the impact of
uncertainty on investment decision making at the plant level
(e.g., bioenergy plant with or without CCS) was analyzed.
The IIASA GGI Scenario Database was used as a departure
point for deriving optimal technology portfolios across different socioeconomic scenarios for a range of stabilization
targets, in particular, the new, low-emission targets using
alternative risk measures.
• The IIASA methodology of the Full Verified GHG Account
(FGGA) was applied to Russia (terrestrial ecosystems + technosphere) as one of the objectives of a project for the Global
Environment Fund (GEF) conducted with the National Institute for Environmental Studies (NIES) of Japan. The project
aimed at bottom-up validation of products from the Japanese satellite GOSAT. The results showed the high accuracy
of the methodology and its applicability for policymakers.
• FOR models GLOBIOM and G4M were used for projecting
global and EU LULUCF (Land use, land use change,
and forestry) emissions and removals until 2030 and
2050. To contribute to the impact assessment of including
LULUCF in an emission trading scheme, different scenarios

Modis:

Woody Savannah

GlobC:

Shrubland

GLC:

Cultivated/Managed

incorrect
not sure

correct

A

B

C

Figure 4. (A) Geo-wiki.org-volunteers view disaggregated maps derived from global land cover datasets, (B) select (using Google
Earth) high resolution images and upload or view geo-tagged pictures (e.g., Panoramio.com, Confluence.org ), and (C) decide which
dataset is correct. Results are recorded in a spatial database.
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were calculated to assess the role of future bioenergy, wood
demand, trade, and mitigation policies.
In 2010 FOR modelers put a special focus on Brazil with the
start of the BRAZABIOM project: zooming into Brazil within
the GLOBIOM model to assess the role of rangeland intensification on climate change mitigation in the livestock sector
and its impact on global markets. Similarly, a linkage between GLOBIOM and the U.S. Forest and Agricultural Sector
Optimization Model (FASOM) was established to improve
assessment of the external effects of U.S. climate change
mitigation policies.
A GGI feasibility study across Programs (FOR, APD, ENE) with
a focus on GHG emissions was launched, which enabled
a holistic and policy-relevant framework to be established that allows a/any country to understand its near-term
and national mitigation and adaptation actions in a globally
consistent and long-term emissions–temperature context.
(http://www.iiasa.ac.at/Admin/INF/OPT/Winter10/opt10wweb.pdf). The study is supported by a shared IIASA database.
Avoiding Deforestation and REDD are seen as one of
the cheapest and most feasible options for reducing GHG
emissions. FOR scientists contributed to global REDD research by providing analytical support to the UNFCCC negotiations (e.g., participation in COP16, Cancún, Mexico). Further, IIASA researchers contributed to the cost assessments
of REDD implementation options and provided policy support for Congo Basin Countries (COMIFAC).
Research on Adaptation capacity of a landslide earlywarning system to climate change resulted in numerical modeling for Combeima region in Columbia. This research
shows limitations to the adaptation potential of present landslide early warning systems under projected climate change.
It was presented at European Geosciences Union Conference
(EGU) 2010 and also at IDRiM 2010 (the 1st Annual Conference of the International Society for Integrated Disaster Risk
Management).

5 International governance of forests
• The FOR Program actively contributed to the improvement of
international forest governance through their REDD work
in the Congo Basin as well as through active collaboration
with sub-Saharan forest organizations such as FORNESSA
Environment and Natural Resources

and the Association of Congo Basin Countries (COMIFAC).
An important step was the joint funding of a YSSP student by IIASA and IUFRO. The YSSP student developed a
re- and afforestation multi-criteria model under the supervision of FOR scientists, which was presented at the IUFRO
World Congress, 2010.
• Forest certification is seen as one of the most effective
tools for promoting sustainable forest management and
as a control mechanism for avoiding deforestation and implementing REDD. FOR scientists have co-authored a FAO–
UNECE publication on the present state of forest certification
and provided an outlook for the near future.

6 Capacity building
• By special request, FOR, together with the Indian NMO, held
a Workshop on Integrated Modeling in Forestry and Forest
Management at the Indian Institute of Forest Management
(Bhopal, India) including eight lectures given by FOR staff (26
January–3 February 2010). This event resulted in a collaborative research project of IIASA FOR and IIFM to which IIASA
provided methodological and modeling assistance.
• FOR scientists took an active part in a GEO activity on the
improvement of knowledge and technical capacity of the system use of available remote sensing products. Activities of
the project BalkanGeonet involve all Balkan countries.
• In summer 2010, FOR hosted 11 YSSP participants, three
of whom were financed by special program funds and/or
through joint efforts with organizations such as the International Union of Forest Research Organizations (IUFRO),
Texas University (USA), and the National Institute for Space
Research (Brazil). One of the FOR students, Elisabeth Wetterlund received the 2010 Mikhalevich Award.

Policy Impact in 2010
• M. Obersteiner provided input to more than 10 side events
at COP16 in Cancun, Mexico. His presentations concentrated
on the issues of BECCS, REDD + and Food Security. The main
results from FOR’s Congo Basin study on REDD options were
discussed at these events.
• M. Obersteiner and P. Havlik are co-authors of “Global Food
and Farming Futures,” one of the largest studies of its kind,
with contributions from 400 specialists in 35 countries. The
Foresight study concludes that productivity growth will no
longer be able to keep pace with rising demand for food, as
it has in recent decades. The essence of IIASA’s contribution
has been further published in a special issue of Philosophical
Transactions, Smith et al. (2010)
• M. Obersteiner and P. Havlik participated in a FOR-initiated
high-level expert summer workshop “Research on integrating mitigation and adaptation options for sustainable livestock production under climate change—SICA (Latin America, African Mediterranean Partner Countries, African ACP),”
in Nairobi, Kenya.
• M. Obersteiner and F. Kraxner became members of the International Roundtable on Sustainable Biofuels (RSB), http://
energycenter.epfl.ch/biofuels, Ecole Polytechnique Fédérale
de Lausanne - Energy Center, Lausanne, Switzerland. The
RSB is a major discussion platform that brings together all
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relevant stakeholders to achieve an environmentally sound
introduction of biofuels policies globally.
M. Obersteiner provided a policy background to the Prince's
Rainforests Project - Specialists Workshop on "REDD+ Finance and Agriculture” in London, UK.
IIASA’s FOR Program has been requested by the WWF to
participate in the production of a jubilee edition of their well
known Living Forest Report for the UN International Year of
Forests.
FOR scientists presented their latest policy conclusions to the
World Bank, based on results from the successfully completed large-scale REDD project in the Congo Basin. FOR continued to engage in developing REDD policies with Congo Basin
countries and may also be laying the foundations for REDD
and REDD + (+) activities in other tropical countries such as
Brazil and Indonesia.
A. Shvidenko participated in a group of international experts
analyzing the impacts of the Earth’s forests on the global
carbon budget. The analysis has been submitted to Science
(currently under in-depth review).
S. Fuss published a book chapter entitled “Forestry Carbon
sequestration: Alternative Perspective," in Smart Solutions to
Climate Change. Comparing Costs and Benefits. The chapter
resulted from a policy briefing given prior to COP15 in 2009.
M. van der Velde has been invited to European Commission
Joint Research Centre’s Expert Consultation on Indirect Land
Use Change effects and related GHG emissions associated
with EU biofuels policy.
H. Valin is co-author of "How can land use modeling tools
inform bioenergy policies?", Interface Focus, in Press (Proceedings of the workshop on land use change organized in
London in April 2010 by the Energy Bioscience Institute).
The special issue of Climatic Change (2010: 103, 1–2) devoted to uncertainty in GHG emissions and lead-edited by M.
Jonas was widely covered in several news items, including
New Scientist.
Bloomberg Businessweek published a multi-page article
(Carbon Math Doesn’t Compute When Scientists Check Gases in Air) prior to COP16, for which a number of experts were
interviewed from across the world, including Matthias Jonas.
IIASA FOR models have been used for projecting LULUCF
emissions: the research was developed in close cooperation
with the EC and its member states, which reviewed data and
methods in different workshops. The study provides a framework for assessing the potential contribution of LULUCF
emissions and removals under different accounting regimes
for Annex I countries. The results of the FOR models directly
feed into several policy processes at EU level. These include
an impact assessment of the inclusion of LULUCF in the EU
emission trading system, the development of a reference level for forest management activities for EU countries, and support for the international climate negotiations. The results
were presented at several meetings to EU member states and
representatives of various EU Directorate Generals.
FOR actively participated in activities of the Group on Earth
Observation as a member of the Science and Technology and
User Interface Committees.

• FOR scientists published a chapter in the UN Book on Geoinformation for Disaster and Risk Management, launched at
the UN Office for Outer Space Affairs (UNOOSA) in Vienna,
Austria.
• At the request of the Finnish Government, FOR heads the
preparation of an IIASA Report entitled The effects of climate
change and abatement polices on the value of natural resources in Northern Europe and in the Arctic Sea area (published by the Finnish Prime Minister’s Office in January 2011).
• IIASA FOR organized a side event at the XXIII World Congress
of the International Union of Forest Research Organizations
(Seoul, Korea, 23–28 August 2010); Global Forests: The Role
in Integrated Land Management. The side event took place
on 25 August. FOR researchers gave four presentations.

Activities for 2011
As of 1 January 2011, the Forestry Program has become part of
a new IIASA Program called Ecosystems Services and Management (ESM). The main objective of ESM research will be to focus
on a systems approach for understanding terrestrial ecosystems
and natural landscapes. Against this background optimal management strategies will be developed through the application
of integrated models combining different ecological, economic
and social sciences. It will be important to consider ecosystems
and ecosystems management in the most holistic context possible, taking into account i) the complexity and non-linearity of
our changing world; ii) the growing shortage of resources; iii)
the diversity of stakeholders’ interests; and iv) growing conflicts
in policies, strategies, and the implementation of sustainable
use. Multi-faceted problems such as tropical deforestation, loss
of ecosystems on permafrost, the need to double food production, etc., require optimal decisions and relevant tradeoffs to
be sought against a background of vast system complexity and
substantial inherent uncertainties. The philosophy of the FOR Integrated Modeling Cluster is a sound basis for the development
of new approaches serving the specifics of these problems and
challenges. The major core projects suggested by the Forestry
Program for IIASA’s new Research Plan 2011–2015 (Climate
Change–Management and Policy, Climate Change–Mitigation
and Vulnerability, Role of Ecosystems in the Global Biogeochemical Cycles, Ecosystems Degradation and Water Provision and
Ecosystems ) could be logically combined with the Research Plan
of the LUC Program. The core projects correspond well with the
Research Plan of ESM as well as with the fundamental scientific
goals of major Research Areas of the new IIASA Strategy Plan
(Figure 6 ).
The ESM Program will further develop integrated methodological framework and instruments for practical applications
of advanced systems analysis using integrated modeling. This
framework will be applied inter alia to an integrated ecosystemland use management approach. Research tasks in 2011 and
beyond will include:
• Development of new integrated projects which would combine the mainstream research and findings of the former FOR
and LUC Programs.
• Permanent work on improvements to and modification of the
ESM Integrated Modeling Cluster with special emphasis on
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Figure 6. Conceptual scheme of FOR’s suggestions for ESM research during 2011–2015.
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the core models and the system interconnections between
them. Development of new modules and links for GLOBIOM,
EPIC, G4M, BeWhere, FGGA, and other models of the cluster.
There will be special focus on the inclusion of hydrological,
livestock, waste, trade, and other economic components.
Development of mitigation policies and measures in an
emissions-constrained 2°C world for major economies and
other countries. Research in 2011 will focus on making available a globally consistent, long-term emissions–temperature–uncertainty framework that is needed as a basis for this
research.
Successful continuation and completion of ongoing externally funded projects covering an ample diversity of research
issues with respect to the Research Plan 2011–2015.
Consolidation and publication of recent findings in relevant
international peer-reviewed journals. In particular, the book
The role of Northern Eurasia ecosystems in a contemporary
world is planned to be finished in 2011.
The FOR Wiki— The IIASA Forestry Wiki (FOR Wiki)—will
be further developed to make it an interactive platform for
sharing FOR-relevant scientific information among group
members, and document project and model development,
and also to announce group meetings and seminars. In this
respect it is a quite unique tool at IIASA that all ESM staff
will have access to and be able to contribute to and edit in a
common intranet and managing system.
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from forest inventories. American Geophysical Union, Fall Meeting 2010; abstract B34C-03 (December 2010).
Cao G-Y & MacKellar L (2010). China’s urbanization challenge. Options (IIASA, Laxenburg, Austria), Winter 2010, p.24. [HGC]
Gusti M, Kindermann G & Obersteiner M (2010). Forest Carbon Index. Options (IIASA, Laxenburg, Austria), Summer 2010, p.26.
Jonas M (2010). Dealing with uncertainty in greenhouse gas inventories. Options (IIASA, Laxenburg, Austria), Winter 2010, p.19.
Jonas M, Krey V & Wagner F (2010). Accounting for uncertainty. Options (IIASA, Laxenburg, Austria), Winter 2010, p.26. [APD,
ENE]
Khabarov N & Obersteiner M (2010). Rainfall measurements key to landslide warning. Options (IIASA, Laxenburg, Austria), Summer 2010, p.23.
Kraxner F & Obersteiner M (2010). CO2 could sink without trace by 2100. Options (IIASA, Laxenburg, Austria), Winter 2010,
pp.14-15.
Liu J (2010). Modeling green and blue water. Options (IIASA, Laxenburg, Austria), Summer 2010, p.21.
Liu J & Obersteiner M (2010). Mapping nitrogen scarcity. Options (IIASA, Laxenburg, Austria), Summer 2010, p.20.
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McCallum I, Fritz S, Khabarov N, Fuss S, Szolgayova J, Rydzak F, Havlik P, Kraxner F, Obersteiner M, Aoki K, et al. (2010). Identifying and quantifying the benefits Of GEOSS. Earthzine, posted 12 July 2010 in Articles, Earth Observation, Economy, GEOSS/
ICEO News.
McCallum I, Fritz S, Schill C, Perger C, Achard F, Grillmayer R, Koch B, Kraxner F, Obersteiner M & Quinten M (2010). Geo-wiki.org:
Harnessing the power of volunteers, the Internet and Google Earth to collect and validate global spatial information. Earthzine,
posted on 1 February 2010 in Articles, Earth Observation, Technology.
Oliver R & Kraxner F (2010). Certification in a rebounding economy: Certified forest products markets, 2009–2010. In: UNECE/
FAO Forest Products Annual Market Review, 2009–2010, Geneva Timber and Forest Study Paper 25, ECE/TIM/SP/25. United
Nations Publications, Geneva, Switzerland pp.113-124 (2010).
Searchinger TD, Hamburg SP, Melillo J, Chamaides W, Havlik P, Kammen DM, Likens GE, Obersteiner M, Oppenheimer M, Robertson GP, Schlesinger WH, Lubowski R & Tilman GD (2010). Bioenergy: Counting on incentives – Response (Letters). Science,
327(5970):1200-12001 (5 March 2010).
Searchinger TD, Hamburg SP, Melillo J, Chameides W, Havlik P, Kammen DM, Likens GE, Obersteiner M, Oppenheimer M, Robertson GP, Schlesinger WH, Tilman GD & Lubowski R (2010). Carbon calculations to consider – Response (Letters). Science,
327(5967):781 (12 February 2010).
Shvidenko A, Fritz S, McCallum I & Shchepashchenko D (2010). Harnessing the power of satellites. Options (IIASA, Laxenburg,
Austria), Summer 2010, pp.16-17.
Shvidenko A, Schepaschenko D & Maksyutov S (2010). A terrestrial ecosystem full verified carbon accounting for Russian land:
Results and uncertainties. American Geophysical Union, Fall Meeting 2010; Abstract B34C-03 (December 2010).
Zhuang Q, Melillo JM, Kicklighter DW, Reilly JM, Paltsev S, Shvidenko A, Sokolov AP, Tchrbkova N, Parfenova E, Peregon A, Sirin A,
Maksyutov S & Zhou G (2010). Changes of land use and land cover and biogeochemistry in northern Eurasia in response to climate change and the global economy. American Geophysical Union, Fall Meeting 2010; Abstract GC41D-06 (December 2010).

Conference Proceedings
Ermolieva T, Ermoliev Y, Jonas M, Fischer G & Makowski M (2010). A model for robust emission trading under uncertainties. In:
Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010, Lviv,
Ukraine pp.57-64 (September 2010). [APD, GGI, IME, LUC]
Fritz S, McCallum I, See L, Kraxner F & Obersteiner M (2010). Comparison of global land cover products: Community remote sensing to validate areas of high disagreement. In: 2010 IEEE International Geoscience and Remote Sensing Symposium (IGARSS):
Proceedings. 25-30 July 2010, Honolulu, Hawaii, USA pp.3740-3743.
Gusti M (2010). Uncertainty of BAU emissions in LULUCF sector: Sensitivity analysis of the Global Forest Model. In: Proceedings of
the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010, Lviv, Ukraine pp.73-80
(September 2010).
Gusti MI (2010). An algorithm for simulation of forest management response to carbon price incentive. In: Proceedings of the
conference “Modern Information Technologies in Economy, Management and Education”. 12 November 2010, Lviv, Ukraine,
pp.94-97.
Hryniewicz O, Nahorski Z, Horabik J & Jonas M (2010). Compliance for uncertain inventories: Yet another look? In: Proceedings of
the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010, Lviv, Ukraine pp.101108 (September 2010).
Jonas M, Krey V, Wagner F, Marland G & Nahorski Z (2010). Dealing with uncertainty in greenhouse gas inventories in an emissions constrained world. In: Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories.
22-24 Septemeber 2010, Lviv, Ukraine pp.119-128 (September 2010). [APD]
Kraxner F, Yang J, Aoki K & Yamagata Y (2010). Public opinion on bioenergy – Eco-model cities’ new strategies for reaching a
low-carbon society in Japan. In: Proceedings Venice 2010, Third International Symposium on Energy from Biomass and Waste).
8-11 November 2010, Venice, Italy.
Kraxner F, Yang J & Yamagata Y (2010). How does a Japanese eco-model city think about the use of biomass for bioenergy? A
household survey in Hokkaido. In: Proceedings of the International Conference on Applied Energy (ICAE 2010). 21-23 April
2010, Singapore, pp.549-565.
Leduc S, Wetterlund E & Dotzauer E (2010). Biofuel production in Europe – Potential from lignocellulosic waste. In: Proceedings
Venice 2010, Third International Symposium on Energy from Biomass and Waste). 8-11 November 2010, Venice, Italy.
Lemoine D, Fuss S, Szolgayova J & Obersteiner M (2010). Abatement, RD policies, and negative emission technology in climate
mitigation strategies. In: Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24
September 2010, Lviv, Ukraine pp.149-158 (September 2010).
Rozhkov VA & Shvidenko A (2010). The first digitized maps of phytomass, mortmass and net primary production. In: Dobrovolsky
GV, Kuderayov VN & Tishkov AA (eds), Proceedings of the Conference, “Geography of Productivity and Biogeochemical Turnover of Terrestrial Landscapes: by Centenary of Prof. N. Bazilevich. 19-22 April 2010, Institute of Geography, RAS, Moscow,
Russia pp.114-125 (April 2010).
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Santoro M, Beer C, Cartus O, Schmullius C, Shvidenko A, McCallum I, Wegmueller U & Wiesmann A (2010). The BIOMASAR
algorithm: An approach for retrieval of forest growing stock volume using stacks of multi-temporal SAR data. In: Proceedings
of ESA Living Planet Symposium. 28 June–2 July 2010, CD-ROM, Oslo, Norway (July 2010).
Schepaschenko D, McCallum I & Shvidenko A (2010). Hybrid cover in 2009 for Russia: A methodology for integrating statistics,
remote sensing and in-situ information. In: Proceedings of the International Conference on Environmental Observations, Modeling and Information Systems ENVIROMIS-2010. July 5-11, 2010, Tomsk, Russia pp.58-61 (July 2010).
Shvidenko A, Schepaschenko D & Maksyutov S (2010). Impact of terrestrial ecosystems of Russia on the global carbon cycle from
2003–2008: An attempt of synthesis. In: Proceedings of the International Conference on Environmental Observations, Modeling and Information Systems ENVIROMIS-2010. July 5-11, 2010, Tomsk, Russia pp.48-52 (July 2010).
Shvidenko A, Schepaschenko D, McCallum I & Schmullius C (2010). Use of remote sensing products in a terrestrial ecosystems
verified full carbon accounting: Experiences from Russia. In: ESA-iLEAPS-EGU Joint Conference “Earth Observation for Land–
Atmosphere Interaction Science”. 3-5 November 2010, Frascati, Italy.
Szolgayova J, Fuss S, Khabarov N & Obersteiner M (2010). Robust long-term energy portfolios – A climate mitigation analysis. In:
Proceedings of the International Conference on Applied Energy (ICAE 2010). 21-23 April 2010, Singapore, pp.782-793. [GGI]
Zhuang Q, Melillo J, Kicklighter D, Reilly J & Shvidenko A (et al) (2010). Role of climate change and human activities in changes of
land cover and land use and greenhouse gas missions in Northern Eurasia. In: Proceedings of the International Conference on
Environmental Observations, Modeling and Information Systems ENVIROMIS-2010. July 5-11, 2010, Tomsk, Russia pp.52-53
(July 2010).

Interim Reports
Hamal K (2010). Reporting GHG Emissions: Change in Uncertainty and Its Relevance for Detection of Emission Changes. IIASA
Interim Report IR-10-003.
Tum M (2010). Modelling and Validating Biomass Potentials over Agricultural and Forest Areas. IIASA Interim Report IR-10-021.

Scientific Recognition
Awards
• Dr. M. Obersteiner has been awarded the “Austrian Champion in European Research”, by the Austrian Research Promotion
Agency (FFG).
• Jana Szolgayova: received her PhD in 2010 and a prize for her doctoral thesis from the alumni association, Mathematics in
Economy and Finance (“Združenie absolventov EFM“), from the Comenius University in Bratislava, Slovak Republic.
• Elisabeth Wetterlund of Sweden’s Linköping University, the joint FOR-TNT 2010 YSSP participant, won the IIASA Mikhalevich
Award for her 2010 Young Scientists Summer Program research. Wetterlund’s work was based on the localization of biofuel
production.
• Carl Salk, Duke University, USA, a 2010 YSSPer hosted by FOR, won the IIASA Peccei Award for his 2010 Young Scientists
Summer Program research. Salk’s work was based on carbon balance.

Advisory Boards and Editorships
• A. Shvidenko is on the editorial board of international journals Mitigation and Adaptation Strategies for Global Change, Forest
Inventory and Planning, and Scientific Herald of the Siberian Federal University
• A. Shvidenko is a Member of the Science Advisory Committee of the Eurasian Journal of Forest Research
• A. Shvidenko is a member of the Editorial Board of the Monograph Earth Systems Change over Eastern Europe published by
the National Academy of Sciences of Ukraine and IIASA (Kyiv 2010)
• A. Shvidenko is a member of the Scientific Council of the Russian Unitary Enterprise of State Forest Inventory, Federal Forest
Service of Russia (Roslesinforg), Moscow
• A. Shvidenko is a member of the Steering Committee of the International Boreal Forest Research Association (IBFRA)
• M. Obersteiner is on the editorial board of the Journal of Applied Energy and Carbon Balance and Management
• F. Kraxner is an Austrian Delegate to the UNECE/FAO Team of Specialists on Forest Communication/Communicators Network
(FCN) and Austrian Delegate to the UNECE/FAO Team of Specialists on Forest Products, Markets and Marketing (FPM), http://
timber.unece.org/ Austrian Federal Ministry of Agriculture, Forestry, Environment and Water Management
• F. Kraxner is the IIASA Coordinator of Foresight – UK-based Science-Policy Maker Interface Activity, http://www.foresight.gov.
uk, Government Office for Science, Department of Innovation, Universities and Skills, Kingsgate House, 66–74 Victoria Street,
London, SW1E 6SW
• F. Kraxner is the IIASA Representative to SCOPE, the Scientific Committee on Problems of the Environment; established by the
International Council for Science (ICSU), http://www.icsu-scope.org/ SCOPE - 5, Rue Auguste Vacquerie - 75116 Paris - France
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•
•
•
•
•

D. Schepaschenko is a member of the Scientific Council of the Moscow State Forest University (Moscow, Russia)
S. Fuss participated in FP7 Proposal Evaluation, topic: “Environment”
M. Jonas served as a Lead editor of a Special Issue of Climatic Change (2010: 103, 1–2)
M. Jonas was IIASA’s 2010 YSSP Scientific Coordinator
S. Fritz was co-editor of a Special Issue of Remote Sensing on Ecosystem Services http://www.mdpi.com/journal/remotesensing/
• L. Willmore is a contributing editor of Pension Reforms, a Web site of the Retirement Policy Research Centre, University of
Auckland, New Zealand (www.PensionReforms.com ).

Invited Lectures
FOR staff participated in about 90 Conferences, Workshops, Scientific Meetings etc., often as Conference Organizers, invited
speakers, and keynote speakers. A representative subset is presented below.

Oskar Franklin
• Presentation at TERRABITES -COST ES0805 – WG-3 (Modelling plant ecology) Workshop “Going beyond Plant Functional
Types: Next-Generation Concepts In Plant Ecological Modelling” in Varna, Bulgaria, 23–25 June 2010
• Presentation at TERRABITES -COST ES0805 – WG-3 (Modelling plant ecology) Workshop. “Terrestrial Ecosystems as Complex
Adaptive Systems: How to integrate adaptive processes in response to disturbances into Dynamic Global Vegetation Models
(DGVMs)” in Madrid, Spain, 17–19 November 2010

Steffen Fritz
• Invited keynote "The value of reducing uncertainties in global land cover with respect to climate change mitigation policy
assessment" (http://digimap.hcu-hamburg.de/geovalue/) at the GeoValue Workshop Workshop on 30 September –2 October
2010, held in Hamburg, Germany
• Invited lecture at the United Nations Committee on the Peaceful Uses of Outer Space, 17 June 2010 (Title: Geo-wiki.org: How
community remote sensing can help to improve global land cover)
• Keynote lecture on "Land use change, climate change, and benefits of improved land cover data for climate policies," at
IGARSS, Honolulu, 26 July 2010.

Sabine Fuss
• “Real Options Analysis of Transitions in the Energy System,” at Decision Support Modeling in Energy Markets, 2nd Trondheim
Winter Energy Workshop, March 2010, (NTNU, Trondheim, Norway)

Matthias Jonas
• Opening/Plenary Lecture: 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories; Lviv, Ukraine, 22–24
September 2010: Jonas M , Krey V, Wagner F, Marland G, Nahorski Z, 2010: “Dealing with uncertainty in greenhouse gas
inventories in an emissions constrained world”

Florian Kraxner
• Invited keynote speeches at the UN ECE–FAO Forest Communicators Network Meeting, 26–28 May 2010, Gothenburg, Sweden: Issues and topics that provide context and should shape communications activities at the European scale
• Invited keynote speech at the transnational workshop of the Austrian Energy Agency on Trade of Biomass in Central Europe,
5 October 2010, House of the European Union, Vienna: Availability of biomass for energy—Global perspectives, current and
future
• Invited keynote speech at the Joint Pre-IUFRO Conference, organized by the IUFRO Task 5.10.00 on Forest Products Marketing
and Business Management, and the UN ECE-FAO Team of Specialists on Forest Products Markets and Marketing: How Bioenergy can Drive Sustainable Forest management and Regional Green Economy— A Synergetic Assessment Approach
• Presentation at the IIASA side event on “Global forests: Their role in integrated land management”, held at the IUFRO World
Conference 2010, Seoul, Korea: Integrated Modeling and Systems Analysis in Sustainable Land and Forest Management: Approaches, Tools and Models
• Invited lecture provided at the Stockholm Futures Conference “Our Future in the Making,” 18-19 November 2010, Stockholm:
The Future of Land
• Invited paper presentations at the IUFRO World Conference 2010, Seoul, Korea: 1) Forests and Forestry Beyond 2012 – Integrated Management and Policy as an Adaptation and Mitigation Tool; 2) Forest Bioenergy in the Koreas: An Integrated
Approach
• Invited paper presentation at the First International Workshop on Biomass & Carbon Capture and Storage, 14–15 October 2010, University of Orléans, France: Bioenergy Use for Negative emissions—Potentials for Carbon Capture and Storage
(BECCS) from a Global Forest Model Combined with Optimized Siting and Scaling of Bioenergy plants in Europe
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• Invited paper presentation at the Third International Symposium on Energy from Biomass and Waste, held November 2010,
Venice: "Public Opinion on Bioenergy—Eco-Model Cities’ New Strategies for Reaching a Low Carbon Society in Japan"

Stephy Makungwa (YSSP)
• Presentation at the IUFRO World Congress

Michael Obersteiner
• 2010 UNFCCC COP16 in Cancún, Mexico, 2010—Contributing to over 10 side events (e.g., the IIASA side event, Bridging
Bioenergy with CCS, REDD+ and Food Security at Cancún Messe, Cancún, Mexico
• The Prince's Charities' International Sustainability Unit and The Prince's Rainforests Project—Specialists Workshop on "REDD+
Finance and Agriculture: Solutions from the Private Sector"—REDD+ and Trade, The Economics behind Avoiding Deforestation—Royal Society, London, United Kingdom
• IIASA Expert and Planning Workshop on "Food and Water Systems: Critical Issues, IIASA Research.” NWO, Royal Academy of
Sciences and Arts, Amsterdam, Netherlands
• Expert Workshop on “Economic Models of Land Use and Biofuels" organized by The Energy Sustainability Challenge Grant
Program, British Petroleum (BP), - The Global Biomass Optimization Model (GLOBIOM) – held at the Energy Biosciences Institute, Institute for Genomic Biology, University of Illinois and University of California, Berkeley. Urbana, Illinois, USA
• Pakistan NMO—IIASA Expert Meeting to discuss Food and Water issues. Pakistan Academy of Sciences, Islamabad, Pakistan
• IIASA workshop on "Water Resource Management and Sustainability" in partnership with TIFAC—Integrated Global Land Use
Modeling at IIASA: Strategies for Water Modeling— TIFAC, New Delhi, India
• Resources for the Future (RFF)—Value of Information Workshop—The value of reducing uncertainty in climate change mitigation policies—RFF, Washington DC, USA
• Vespucci Initiative Specialist Meeting on Interfacing Social and Environmental Modelling, Villa La Pietra, Florence, Italy
• Special experts modeling workshop on “REDD Modeling Criteria" to develop a modeling protocol for REDD activities hosted
by the H. John Heinz III Center for Science, Economics and the Environment, Washington DC, USA
• Intl. Center for Rural and Agricultural Development, Dept. of Environment and Society (CIRAD) Scenario workshop on the future of the African Forest Sector—Integrated Modeling for Deforestation Baselines for the Congo Basin —Yaounde, Cameroon
• First meeting of the Working Group on Knowledge Base on Climate Change Impacts, Vulnerability and Adaptation, a working
group to strengthen the science/policy interaction on climate change adaptation at EU level and will prepare the work for the
implementation of the EU Clearinghouse— White Paper Development on Adapting to Climate Change, by structuring the key
knowledge issues, and steering the work of future Commission’s contractors relating to the implementation of Phase 1 of the
Clearing House —European Commission, DG Environment, Brussels, Belgium
• The World Bank Sustainable Development Network Forum 2010—Congo Basin: What drives deforestation? —The World
Bank–Africa Region, Washington, DC, USA

Dmitry Schepaschenko
• Invited lecture at the International Conference on Environmental Observations, Modeling and Information Systems ENVIRONMIS-2010, Tomsk, Russia, 5–11 July 2010 (co-authors I. McCallum and A. Shvidenko)

Anatoly Shvidenko
• Keynote lecture at the International Conference on Environmental Observations, Modeling and Information Systems ENVIRONMIS-2010, Tomsk, Russia, 5–11 July 2010 (co-authors D. Schepaschenko, Sh. Maksyutov)
• Keynote lecture at the International Conference of Asia-Pacific Economic Cooperation Forest Fires: Management and International Cooperation for Preventing Forest Fires in the APEC region (4–6 October 2010, Khabarovsk, Russia)
• Invited plenary presentation at the Moscow International Forest Forum (27–30 September 2010, Moscow, Russia)
• Invited plenary presentation at the 3rd International Conference on Uncertainty (22–24 September 2010, Lviv, Ukraine)
• Invited plenary presentation at the ESA-iLEAPS International Conference 3–5 November 2010, Frascati, Italy (co-authors
D.Schepaschenko, I.McCallum, M. Santoro, C. Schmullius)
• Presentation at the XXIII IUFRO Congress (Seoul, Korea, 23–28 August 2010)
• Invited presentation at the Annual EGU Congress (5–9 April 2010, Vienna, Austria)
• Invited lecture on IIASA methodology of the FGGA at the Geophysical Center, Russian Academy of Sciences (Moscow, 12 July
2010)
• Presentation at the AGU Fall Meeting, San Francisco, USA, 13–16 December 2010, (co-authors D. Schepaschenko and S.
Maksyutov)

Jana Szolgayova
• “Long term energy portfolios: An integrated CVAR & RO approach,” at Decision Support Modeling in Energy Markets, 2nd
Trondheim Winter Energy Workshop, March 2010, (NTNU, Trondheim, Norway)
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• “Development of Transportation in the Context of Economic Growth," 24 March 2010, Seminar of the Center for Economics and
Finance, Comenius University, Bratislava, Slovakia

Larry Willmore
• Keynote on "Institutional framework" at the Expert Meeting on Social Protection of Older Persons, Office of the UN High
Commissioner for Human Rights, Geneva, Switzerland, 8 February 2010
• Keynote on "Targeting" at the Expert Meeting on Social Protection of Older Persons, Office of the UN High Commissioner for
Human Rights, Geneva, Switzerland, 9 February 2010
• Keynote on “Universal benefits, targeting and transparency” at the UN Public Service Day and Awards Ceremony/Forum,
Barcelona, Spain, 21–23 June 2010

External Research Contracts above €10,000
Title

Funder

Date from

Date to

Total (€)

2010 (€)

NitroEurope
The nitrogen cycle and its influence on the European greenhouse gas balance

European Commission, DG Research

01.02.2006

30.04.2011

81,000

8,631

EC4 MACS
European Consortium for Modelling of Air Pollution and Climate Strategies

European Commission, DG Environment,
LIFE

01.02.2007

31.01.2012

250,489

48,801

MIC-DIF
Linking Microbial Diversity and Functions across
Scales and Ecosystems

Austrian Science Fund (FWF)

01.05.2007

31.12.2010

119,091

34,034

BEE
Biomass Energy Europe

European Commission, DG Research

01.03.2008

30.11.2010

137,871

85,560

Full Costs of Climate Change

European Commission, DG Research via
Stockholm Environment Institute

01.12.2008

31.07.2011

85,291

26,663

CCTAME
Climate Change - Terrestrial Adaptation and
Mitigation in Europe

European Commission, DG Research

01.07.2008

30.06.2011

720,503

253,051

Post 2012 Model Application for Post 2012
Regime Global Policies and EU 27Action

European Commission, DG Environment via
Entec UK Ltd.

01.09.2008

17.07.2010

69,621

3,509

CARBO Extreme
The terrestrial Carbon cycle under Climate Variability and Extremes-a Pan-European synthesis

European Commission, DG Research via Max
Planck Institute for Demographic Research

01.06.2009

31.05.2013

70,000

1,903

Regional modeling of future GHG emissions from
Deforestation and forest Degradation in the
Congo Basin

The World Bank

01.06.2009

31.12.2010

131,401

33,315

BIOMASS FUTURES
Biomass role in achieving the Climate Change and
Renewables EU policy targets.

European Commission, Executive Agency for
Competitiveness and Innovation (EACI)

01.06.2009

30.11.2011

195,005

67,230

Greenhouse Gas Reduction through Second
Generation Biofuels in Austria

Kommunalkredit Public Consulting GmBH

01.09.2009

31.10.2010

106,285

84,384

Analysis of potential and costs of LULUCF use by
EU member states

European Commission, DG Environment

01.10.2009

31.12.2010

130,006

89,927

EuroGEOSS
A European Approach to GEOSS

European Commission, DG Research via Bureau de Rechercehs Géologiques et Minières

01.05.2009

30.04.2012

417,570

148,634

CCTAME Supplementary funding

Bundesmnisterium für Wissenschaft und
Forschung

25.11.2009

30.12.2011

67,312

21,784

GHG Europe
Greenhouse gas management in European land
use systems

European Commission, DG Research via
Joahnn Heinrich von Thünen-Institute

01.12.2009

31.05.2013

300,000

23,252

LC-IMPACT
Development and application of environmental Life Cycle Impact assessment methods for
imProved SustAinability Characterisation of
Technologies

European Commission, DG Research via
Stichting Katholieke Universiteit

01.12.2009

30.11.2012

308,061

23,197

PROSUITE
Development and application of standardized
methodology for the PROspective SUstaInability
assessment of Technologies

European Commission, DG Research via
Universiteit Utrecht

01.11.2009

31.10.2013

380,900

24,094

Environment and Natural Resources

38

Progress Report 2010

Title

Funder

Date from

Date to

Total (€)

2010 (€)

EnerGEO
Energy Observation for monitoring and assessment of the environment impact of energy use

European Commission, DG Research via
TNO-Netherlands Organisation for Applied
Scientific Research

01.11.2009

31.10.2013

382,185

73,611

PASHMINA
Paradigm Shifts Modelling and Innovative Approaches

European Commission, DG Research Instituto di Studi per I'Integrazione dei Sistemi

01.11.2009

31.10.2012

319,300

54,900

Carbon Fluxes

Global Environmental Forum (GEF)

01.01.2010

30.06.2010

100,000

100,000

Regional integrative assessment of bioenergy utilisation paths based on spatial aspects - development of a model framework and a case study

Austrian Research Promotion Agency (FFG)

01.03.2010

29.02.2012

50,005

13,680

Model Based Assessment of EU energy and
climate policies for post-2012 regime

Institute of Communication and Computer
Systems National Technical University of
Athens

01.04.2010

31.12.2011

44,999

20,220

Greenhouse Gas & Nitrogen Emissions Scenarios
for US Agriculture and Global Biofuels

Duke University

07.12.2009

31.03.2011

90,629

35,777

To collaborate jointly on project "Sustainable Futures of Livestock Systems" (four months/year of
Dr. Havlik's expert time in 2010, 2011 and 2012)

The International Livestock Research
Institute (ILRI)

01.08.2010

31.12.2012

95,821

24,815

Subcontract Agreement to support organization of
three-day workshop at IIASA 6-28 February 2011

The International Livestock Research
Institute (ILRI)

01.09.2010

31.05.2011

69,500

205

IIASA project on Climate scenarios: preparation of
final report for Economic Council

Secretariat of the Economic Council

01.12.2010

31.12.2010

16,500

16,500

EGIDA
Coordinating Earth and Environmental crossdisciplinary projects to promote GEOSS

European Commission, Research Directorate-General

01.09.2010

01.09.2012

81,451

10,327

Balkan Geo Network Towards Inclusion of Balkan
countries into Global Earth Earth Observation
Initiatives

European Commission DG RTD

01.11.2010

31.10.2013

41,849

5,627
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Land Use Change and Agriculture Program
(from 2011, part of the Ecosystems Services and Management Program)
Günther Fischer
fisher@iiasa.ac.at

Objectives
The strategic goal of the Land Use Change and Agriculture (LUC)
Program is to support policymakers in developing realistic, rational, science-based strategies for the production of food, animal
feed, and bio-energy to achieve sustainability of land and water
resources and safeguard food security, while at the same time
promoting rural development.
The main scientific goal of LUC in 2010 was the development of improved and effective tools and databases to address
the complex interlinkages between the volatile world food system, rapid expansion of biofuel production, and climate change.
LUC’s research focused on i) the analysis of synergies and tradeoffs of alternative uses of agro-resources, ii) providing spatially
detailed understanding of alternative land and rural development options and of associated social and environmental risks,
including the impacts of climate change.

Scientific Achievements
Land resources and agro-ecological zoning
(GAEZ v3.0)
The Food and Agriculture Organization of the
United Nations (FAO), with the collaboration
of IIASA, has developed a system that enables rational land-use planning on the basis
of an inventory of land resources and evaluation of biophysical limitations and production

potentials of land. This is called the agro-ecological zones (AEZ)
methodology.
New comprehensive global AEZ (GAEZ) information is a
milestone for the improvement and dissemination of knowledge
about current and future productivity potentials of land. GAEZ
helps identify land and water limitations and provides insight
into current yield and production gaps and their causes (see
Figure 1 ). This information is of critical importance for rational
natural resource management, effective land use, responsible
investment in land development, and for making progress toward sustainable agricultural development, especially with regard to global climate change and the need for adaptation and
mitigation.
The new GAEZ assessment is the third global assessment
performed by IIASA and FAO, and is an ambitious and comprehensive assessment of crop production. It was made possible by
rapid developments in information technology which have produced increasingly detailed global databases of vital geographical layers. The purpose of the newly developed GAEZ Portal is
to widely share the rich GAEZ database and results as a public
global good in an interactive Web-based mode.
The dedicated GAEZ Portal will support better-informed decision making regarding natural resource management, effective land use, and responsible investment in land development,
thereby helping to achieve food security and sustainable agricultural development. The GAEZ Portal allows interactive access to
and visualization of data, providing the user with various analysis and download options.
The data cover five thematic areas, at 5 arc-minute resolution with global coverage:
• Land resources, including soils, terrain, and land cover;

Figure 1. Yield gap analysis: Rat of actual (year 2000) to potential crop production.
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Source: GAEZ v3.0 and AQUASTAT; downscaling simulations by LUC.

Figure 2. Estimated annual water withdrawal (million m3/year by 0.5° grid cell)
• Agro-climatic resources, including agronomically relevant climatic indicators;
• Suitability and potential yields of some 280 crops/land utilization types under alternative management for historical,
current and future climates;
• Geographical patterns of actual yields and production statistics for major commodities; and
• Yield gaps, providing differences between land potentials
and actual yields and production.
The GAEZ Portal is targeted to the needs of decision makers,
planners, and experts responsible for addressing today’s pressing challenges of food production and food security. The aim
is to assist in planning for new challenges of climate change,
reversing natural resources degradation, and resolving issues of
land competition involving food, energy, and biodiversity.
GAEZ has been the basis for various major studies such as:
i) the special report on Climate Change and Agricultural Vulnerability, prepared for the World Summit on Sustainable Development in Johannesburg (IIASA, 2002), ii) a major study on
Biofuels and Food Security (IIASA, 2009), and iii) a recent application in the World Bank report on “Rising Global Interest
in Farmland—Can it Yield Sustainable and Equitable Benefits?”
(World Bank, 2010) .
The project “Water Scenarios for
Europe and for Neighbouring States”
(SCENES) is a four-year European
Union Integrated Project with 23
partner institutions which has developed and analyzed a set of comprehensive scenarios of Europe’s freshwater futures up to 2050.
The scenarios i) provide a reference point for long-term strategic planning of European water resource development, (ii)
alert policymakers and stakeholders to emerging problems, and
(iii) allow river basin managers to test regional and local water

plans against uncertainties and surprises which are inherently
embedded in a longer-term strategic planning process.
The involvement of the Land Use and Agriculture Program
within SCENES centered around driving forces. Specifically, LUC
produced spatial databases of land use, soil, agricultural cropping patterns, and agricultural production. LUC delivered spatial
population, GDP, and energy data, applying knowledge from
other IIASA programs. All these datasets were used to quantify
spatial water demand and use for agriculture, industry, energy,
and households. To quantify the qualitative water scenarios developed by the stakeholders, a new modeling framework was
needed to optimize the match with stakeholders estimates as
closely as possible, while still accounting for physical limitations
and inconsistencies inherent in the storylines and statements of
stakeholders.
Participation in SCENES has brought LUC closer to its goal
of integrating land and water resource research to improve its
methodologies and estimates of global agricultural production
and potentials.
LUC has also been partner in the integrated project on "Water and Global Change" (WATCH), which brings together 25
partner institutions in the hydrological, water resources and
climate communities, with the aim of i) analyzing, quantifying,
and predicting the components of current and future global water cycles and related water resources states, (ii) evaluating uncertainties, and (iii) clarifying the overall vulnerability of global
water resources as they relate to the main societal and economic
sectors.
For WATCH LUC provided global spatial data on key components of the water cycle from 1900–2100 regarding agricultural,
industrial, and domestic uses; it also provided modeling techniques and methodologies for scaling and analyzing the data,
producing scenarios of the past and future, and assessing the
impacts of global change. The methodologies developed in the
WATCH project have enhanced the modeling of water resources
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In a new project on “Assessing the Market for Commercial use
of Biomass for Heat and Power Generation in Bulgaria, Romania, Ukraine, Belarus and Turkey,” LUC is working with Österreichische Bundesforste AG Consulting, Austria, Pöyry Energy
GmbH, Austria and national experts in each of the five countries
in the project.

The project tasks include: i) assessing the current market for
supply, distribution and use of biomass fuels, ii) assessment of
the current legal and regulatory framework affecting the supply,
distribution, and use of biomass fuels in the countries, iii) environmental and social assessment of biomass options, iv) identification and survey of the main participants of the biomass sector
from biomass production to the end use, v) identification of the
opportunities for scaling up biomass use, and vi) identifying the
opportunities for scaling up biomass use and ascertaining the
challenges to be addressed to realize those opportunities.
LUC leads the assessment for the above tasks related to agricultural biomass resources, including a spatially detailed assessment for environment specific portfolios of dedicated energy
crops, agricultural residues, and livestock manure.
In the 30-month project ‘Effective
and LOw-disturbing BIOfuel policies’ (ELOBIO), which included seven
partners across Europe, funded by
Intelligent Energy Europe, LUC applied its global agricultural ecological-economic modeling framework to analyzing impacts of
biofuel expansion scenarios on food and feed markets and the
environment based on inputs developed by ELOBIO’s iterative
stakeholder consultations. The analysis results highlight the importance of agricultural productivity growth, crop by-product
use and enforcement of land use restrictions to protect the environment. Results were summarized in a final report: “Impacts of
biofuel expansion on world food systems and the environment.”
On 25 March 2010 the ELOBIO final seminar “Reconciling biofuels, sustainability and commodities demand: Pitfalls and policy
options” was held in Brussels. It presented the main results from

Net value excluding transportation costs to seaport

Net value including transportation costs to seaport

within the program's land use and agricultural modeling methodologies, helping it depict even more realistically global land
and water resource issues and potential solutions (see Figure 2 ).

Food security and responsible agricultural
investments
The World Bank Report entitled "Rising Global Interest in
Farmland—Can it Yield Sustainable and Equitable Benefits"
was released on 7 September 2010. One of the main goals of
the World Bank is to help countries reduce poverty and hunger by increasing agricultural productivity. The Report provides
information and analysis to help countries build their institutional and regulatory capacity. It emphasizes more and better
investment in agriculture so that the rising global interest in
farmland contributes to results that are sustainable and equitable. LUC applied the GAEZ v3.0 modeling framework to assess
crop production potentials and yield gaps for major agricultural
commodities (in this study: maize, sorghum, wheat, soybean,
groundnut, oil palm, sugar cane, cassava, cotton). It produced
estimates of "fair" land values on the basis of estimated attainable output value minus location-specific production costs and
transportation costs to nearest sea port (see Figure 3 ).

Bio-based economy

Figure 3. Net value of potential rain-fed crop production ($/ha).
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a jointly produced final report. All papers and presentations are
available at the ELOBIO Website www.elobio.eu.
Sustainability issues are at the core of
the project on “Integration of Mainstream Economic Indicators with Sustainable Development
Objectives” (IN-STREAM). LUC is one of eight partners in INSTREAM, a 3-year EU-funded collaborative research project
launched in October 2008. The main goal of the project is to
better integrate mainstream economic indicators with sustainable development objectives.
IN-STREAM provides information to the European Union’s
“beyond GDP” process, which started in 2007 and resulted in
the EU Commission releasing its communication “Beyond GDP:
Measuring Progress in a Changing World” in August 2009. The
communication affirms Europe’s desired path to developing and
implementing alternative measures of growth, human wellbeing
and environmental sustainability. Under the Roadmap set out in
the communication, the EU Commission will release a new EU
environmental pressures index in 2011.
The main contribution of the IIASA team was related to i)
surveying the literature to identify the different approaches developed to date for measuring and assessing progress toward
sustainable development, and ii) linking the sustainability measures identified to widely used metrics of economic performance
so as to gain a better understanding of the linkages, especially
synergies and trade-offs between sustainability goals and mainstream economic performance benchmarks. For instance, an
attempt to distinguish human happiness from solely income-related welfare takes the form of the so-called Average Happiness
index (see Figure 4 ).
Based on IN-STREAM analyses, recommendations for new
indicator approaches will be proposed and strategies for implementing these approaches will be identified and developed in
consultation with stakeholders.

Policy Support for Sustainable Development
of Agriculture and Rural Sectors
China Agricultural Transition: Social
and Environmental Impacts (CATSEI).
This EU-funded project, implemented
by six prominent European, Chinese and USA-based partners,
investigated the impacts of China’s rapid economic transition
on its agricultural economy, with special reference to the consequences of trade liberalization and to changing trade flows. The
research focused on three themes: trade, social conditions, and
environment.
The CATSEI team at LUC addressed the main environmental
stresses deriving from and affecting Chinese agriculture, including: i) climate change and water scarcity, ii) non-point source
pollution and GHG emissions, and iii) ground-level ozone. In
November 2010 the main results of the CATSEI project were
presented at a Policy Forum held in Beijing.
The project on "Integrated Nitrogen Management in China"
(INMIC) carried out under IIASA's Greenhouse Gas Initiative
(GGI) was a collaborative effort between the Land Use Change
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Figure 4. Average happiness index.
and Agriculture Program (LUC),
the Atmospheric Pollution and
Economic Development Program (APD), and the Forestry
Program (FOR). INMIC developed an integrated perspective
on agricultural management
measures with joint benefits
for economic development,
the local environment, and
global greenhouse gas emissions. For accounting of nitrogen emissions, the project combined a demand-driven agricultural model (developed in the
EU-FP project CATSEI) and simulations of nitrogen fluxes to
air and water (GAINS and MITERRA models, respectively). The
project developed and assessed a range of emission mitigation
practices/scenarios through 2030. In 2010, the spatial modeling framework was documented and updated with new countylevel data for 2005. The study was also transferred to China;
with the help of a participant in IIASA’s YSSP program, it was
adopted by Chinese scientists, with the results serving as a basis
for further national work.
Another GGI-initiated project focused on “A prototype
model of a robust emission trading market under uncertainties” (LUC-IME-APD-FOR). The international emission trading
(IET) scheme under the Kyoto Protocol was devised to lower the
overall costs of achieving greenhouse gas emission reductions
for different countries. This project addressed the question of
how uncertainties may affect the efficiency and effectiveness of
emissions trading.
In 2010 the project developed a prototype multi-agent stochastic model of emissions trade that allows the stability and robustness of economic mechanisms for emission reduction to be
analyzed taking into account uncertainties in emission estimates
in the physical system and with respect to human-related uncertainties. The basic methodology and findings of the project
have been documented in peer-reviewed publications and presented at international conferences. The model is also suitable
for pricing non-substitutable limited resources under increasing
competition and uncertainties (e.g., water and land).

Environment and Natural Resources

Progress Report 2010
Cooperation with NMO countries:
China NFSC-IIASA project
In January 2010 the National Nature Science Foundation of
China (NSFC) and IIASA began the joint three-year project “Assessing the Impact of Climate Change and Intensive Human
Activities on China's Agro-Ecosystem and its Supply Potentials.”
The project is coordinated by Shanghai Meteorological Bureau
and includes five work blocks on climate modeling; AEZ and
DSSAT model fusion; land use change and multi-cropping index;
demography, urbanization and labor force trends; and economic
modeling of food demand and climate change impacts.

Ukraine
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ment methods while maintaining clear links to key parameters
such as resource management, adaptation to climate change,
and socioeconomic development. Comparisons between conventional and improved land utilization types will be undertaken.
An analysis of the dependence of the food system across the
board on non-renewable resources. Using GAEZ, "best practices" in agriculture and land use for environmental efficiency
and sustainability will also be explored.
Researchers will also develop detailed modeling and decision support systems for the robust management of risks associated with land use, agricultural production, and food security.
Further information on ESM activities can be found on page
28.

Joint research activity between LUC, the Institute of Economics
and Forecasting, and the Institute of Cybernetics, NAS Ukraine,
Kiev, analyzed the implications of recent agricultural reforms
and trade liberalization for agriculture and rural areas in Ukraine.
The project developed a decision theoretic framework for designing forward-looking national and sub-national agricultural
policies. An extension of the model developed in INMIC was
applied in a case study of food security, sustainable agricultural
planning and rural development in Ukraine. Study results have
informed national agricultural planning.

India
In April 2010, IIASA, TIFAC, and the Madras School of Economics hosted a capacity-building workshop on “Land Use Planning
with a focus on Agriculture,” in Chennai, India. IIASA staff held
lectures on integrated modeling for ecological-economic analysis of food and agriculture development, presented the FAO–
IIASA AEZ framework for spatial analysis of food-, feed-, and
energy-crop land use options, and showed examples of spatially
detailed assessments of national strategies for agricultural development.

Activities for 2011
From January 2011, LUC will become part of the new IIASA Program, Ecosystems Services and Management (ESM) Program.
Building on current program expertise and past achievements,
researchers formally with LUC will address a number of topics
in 2011, including:
Further research in collaboration with Chinese researchers
will combine modeling techniques to establish exchange and fusion between the DSSAT crop model (at the farm level) and the
AEZ model (at the cropping zone level) to assess climate change
impacts on supply potentials and strategies and enable China to
adapt its agro ecosystems as appropriate.
GAEZ will be extended to link with a hydrological model at
the cropping zone/watershed level to allow water productivity,
water governance, and management efficiency to be assessed.
Collaboration efforts will be furthered with CGIAR’s mega
program on “Germplasm Conservation, Biotechnology, and
Uptake for Enhanced Productivity and Yield Stability.” Secondgeneration land utilization types will be implemented in AEZ to
incorporate the results of current breeding and genetic enhance-
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Publications1
Journal Articles
*Eliasson A, Jones RJA, Nachtergaele F, Rossiter DG, Terres J-M, Van Orshoven J, van Velthuizen H, Boettcher K, Haastrup P & Le
Bas C (2010). Common criteria for the redefinition of Intermediate Less Favoured Areas in the European Union. Environmental
Science and Policy, 13(8):766-777 (December 2010) (Published online 22 September 2010).
*Ermoliev Y, Ermolieva T, Fischer G & Makowski M (2010). Extreme events, discounting and stochastic optimization. Annals of
Operations Research, 177(1):9-19 (June 2010) (Published online 08 September 2009). [IME]
*Ermolieva T, Ermoliev Y, Fischer G, Jonas M, Makowski M & Wagner F (2010). Carbon emission trading and carbon taxes under
uncertainties. Climatic Change, 103(1-2):277-289 (November 2010) (Published online 16 July 2010). [APD, FOR, GGI, IME]
*Fischer G, Prieler S, van Velthuizen HT, Berndes G, Faaij A & de Wit M (2010). Biofuel production potentials in Europe: Sustainable use of cultivated land and pastures, Part II: Land use scenarios. Biomass and Bioenergy, 34(2):173-187 (February 2010)
(Published online 29 July 2009).
*Fischer G, Prieler S, van Velthuizen HT, Lensink SM, Londo M & de Wit M (2010). Biofuel production potentials in Europe: Sustainable use of cultivated land and pastures. Part I: Land productivity potentials. Biomass and Bioenergy, 34(2):159-172 (February
2010) (Published online 30 July 2009).
*Fischer G, Winiwarter W, Ermolieva T, Cao G-Y, Qui H, Klimont Z, Wiberg D & Wagner F (2010). Integrated modeling framework
for assessment and mitigation of nitrogen pollution from agriculture: Concept and case study for China. Agriculture, Ecosystems and Environment, 136(1-2):116-124 (15 February 2010) (Published online 31 December 2009). [APD, FOR, GGI]
*Londo M, Lensink S, Wakker A, Fischer G, Prieler S, van Velthuizen HT, de Wit M, Faaij A, Junginger M, Berndes G, Hansson J,
Egeskog A, Duer H, et al. (2010). The REFUEL EU road map for biofuels in transport: Application of the project’s tools to some
short-term policy issues. Biomass and Bioenergy, 34(2):244-250 (February 2010) (Published online 13 August 2009).

Book Chapters
*Ermolieva T, Ermoliev Y, Fischer G, Jonas M & Makowski M (2010). Cost effective and environmentally safe emission trading
under uncertainty. In: Marti K, Ermoliev Y & Makowski M (eds), Coping with Uncertainty: Robust Solutions. Springer-Verlag,
Heidelberg, Germany, pp.79-99. [FOR, IME]
*Ermolieva T, Ermoliev Y, Fischer G & Makowski M (2010). Induced discounting and risk management. In: Marti K, Ermoliev Y &
Makowski M (eds), Coping with Uncertainty: Robust Solutions. Springer-Verag, Heidelberg, Germany, pp.59-77. [IME]
*Fischer G, Ermolieva T & Sun L (2010). Planning sustainable agricultural development under risks. In: Marti K, Ermoliev Y & Makowski M (eds), Coping with Uncertainty: Robust Solutions. Springer-Verlag, Heidelberg, Germany, pp.209-227.

Other Publications
Fischer G, Prieler S & van Velthuizen H (2010). Eastern Europe’s biofuel potential. Options (IIASA, Laxenburg, Austria), Winter
2010, p.25.
Gumeniuk K, Mishchenko N, Fischer G & van Velthuizen H (2010). Agro-ecological Assessment for the Transition of the Agricultural Sector in Ukraine: Methodology and Results for Baseline Climate. Land Use Change and Agriculture Program, IIASA,
Laxenburg, Austria.

Conference Proceedings
Ermolieva T, Ermoliev Y, Jonas M, Fischer G & Makowski M (2010). A model for robust emission trading under uncertainties. In:
Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010, Lviv,
Ukraine pp.57-64 (September 2010). [APD, FOR, GGI, IME]

Interim Reports
Borodina O, Borodina E, Ermolieva T, Ermoliev Y, Fischer G, Makowski M & van Velthuizen H (2010). Integrated modeling approach to the analysis of food security and sustainable rural developments: Ukrainian case study. IIASA Interim Report IR-10017. [GGI, IME]
Teixeira E, Walter C, Ewert F, Dentener F, Mills G, Fischer G, van Velthuizen H & van Dingenen R (2010). Threats for Global Food
Supply of Increasing Surface Ozone – Spatial Assessent of Impacts and Adaptation Options. IIASA Interim Report IR-10-008.
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External Research Contracts above €10,000
Title

Funder

Date from

Date to

Total (€)

2010 (€)

SCENES
Water Senarios for Europe and for Neighbouring
States

European Commision, DG Research via Finnish Environment Institute

01.11.2006

31.10.2010

107,238

8,034

WATCH
Water and Global Change

European Commission, DG Research

01.02.2007

31.07.2011

470,999

105,923

SCENES Supplementary Funding

Federal Ministry for Science and Research
(BMWF)

01.01.2008

01.04.2011

53,619

4,017

IN-STREAM
Integrating MainSTREAM Economic Indicators
with those of Sustainable Development

European Commission, DG Research via
Ecologic GmbH

01.08.2008

31.07.2011

146,323

53,895

Review and publish latest GAEZ results: website,
viewer, development, systems documentation

Food and Agriculture Organization of the
United Nations (FAO)

01.04.2009

28.02.2010

57,998

22,832

Support toward producing a thematic report on
the scarcity and abundance of land and water
resources for the FAO "State of Land and Water"
publication

Food and Agriculture Organization of the
United Nations (FAO)

01.12.2009

31.03.2010

19,503

15,854

BioPotentials

Daimler AG

01.01.2010

31.12.2010

49,120

49,121

BIOFUELS
Provide support activities for the development
of baseline data and methodology for reporting
requirements for biofuels

Ecofys

20.01.2010

31.08.2011

87,558

87,559

LandAcquisition

The World Bank

22.03.2010

31.12.2010

36,000

36,000

RAMCUB
Regional: Assessing the Market for Commercial
Use of Biomass for Heat and Power Generation in
Bulgaria, Romania, Ukraine, Belarus and Turkey

Oesterreichische Bundesforste AG

01.08.2010

30.11.2011

68,774

3,790
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Processes of International Negotiation
Network
I. William Zartman
Zartman@jhu.edu

Activities in 2010
Background
The program on the Processes of International Negotiation (PIN)
develops and disseminates knowledge through research on the
salient means of making international decisions, including those
covering areas of interest to IIASA. Negotiation is a unique way
of finding peaceful, cooperative solutions to shared problems
or conflicts. While technical, and even optimal, solutions may
be available, they need to enter into the social, political, and
psychological decision process in order to emerge as an adopted
outcome. The process itself involves conflict, which means that
the ways in which conflict is—and can be—resolved need to be
understood in order to resolve the problem at issue. PIN is not
an advocacy program; it is a scientific program like the others at
IIASA, and it studies the processes necessary to “sell” technical
solutions. Experts and scientific advisors, as well as diplomats,
must be concerned with both issue and process problems.
We are able to say, as we did in response to the Director’s
challenge at the 2004 Council meeting, that PIN is the leading international think tank on its subject, with more books in
more languages, drawing in more resources than any other similar program. Beyond its Core Group now of nine scholars and
practitioners as regular Steering Committee members and two
associate members, it has developed a Second Circle of collaborators, numbering some 300 additional scholars and diplomats,
who have been actively involved in PIN projects over the years
and constitute an ever expanding middle ring in its network. In
addition, its Roadshows in two dozen academic and diplomatic
institutions provide some complementary (and complimentary)
public relations for the Program and beyond it, up to now for
IIASA. At the same time, its contributions to the UN and other
diplomatic programs bring its knowledge into direct usefulness
for practice. The outer circle of PIN comprises the more than
4,000 recipients of its newsletter, PINPoints. PIN regrets the
rather abrupt decision—leaving several projects in midair—to
terminate its existence at IIASA, after more than two decades as
a unique program, but it continues its work with the same vigor
at Clingendael in The Hague, Netherlands.

Publications
The publications record continues apace. In 2010, one book has
appeared: Guy Olivier Faure and I William Zartman (eds), Negotiating with Terrorists: Strategy, Tactics and Politics (Routledge).
In 2011, four and possibly five more books are scheduled for
publication. The Terrorism Project has yielded two works as
contracted, and I William Zartman and Guy Olivier Faure (eds)
Engaging Extremists: Trade-Offs, Timing and Diplomacy (US Institute of Peace) The Routledge book examines the matter of
Population and Society

political hostage taking, with a number of detailed cases backed
by extensive original research, and several presentations of hostage negotiator methodology that can be of great help for practitioners. The USIP book analyzes negotiation and engagement
with political terrorist organizations. It weighs the pros and
con of engagement and analyzes the life cycles of terrorists as
groups and as organizations. It shows negotiation and engagement as applied to a number of significant cases, and concludes
with practical concerns for handling problems of engagement
and negotiation. Both books were funded by USIP and Smith
Richardson Foundation
The Climate Change Project produced a timely work to coincide with the Copenhagen Conference: Gunnar Sjöstedt and
Ariel Macaspac Penetrante (eds) Strategic Facilitation of the Climate Talks—How to Cope with Stumbling Blocks (Earthscan).
The unique feature of the project lies in the collaboration of
scientists of varied disciplinary background representing different analytic approaches to address climate change negotiations.
The book will take into account the results of the Copenhagen
Conference of Parties.
The Identity Conflict Project has submitted its findings to
appear in 2011: Mark Anstey and I. William Zartman (eds) The
Slippery Slope to Genocide: Reducing Identity Conflicts and Preventing Mass Murder (Oxford). The project focuses on the role of
external efforts to promote negotiation in internal identity conflicts susceptible of leading to mass killings and genocide, based
on the assumption that the parties are unable to break the stalemate by themselves. Genocide is the end stage of conflicts that
begin as low-level identity disputes, and the interest of the work
is to prevent their escalation to higher levels of violence. The
Project was funded by the Smith Richardson Foundation.
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The Negotiation Failures Project results have been submitted to University of Georgia Press: Guy Olivier Faure with Franz
Cede (eds) Unfinished Business: Negotiations that Did Not End
in Agreement and we are awaiting a review. Since failure is overdetermined, the book presents both analyzed cases and analytical approaches to explain incomplete results. The project was
funded by USIP and by Smith Richardson.
The project on Evaluating Negotiation of the Comprehensive Test Ban Treaty, the result of the June 2009 workshop at
IIASA has been edited for publication. The CTBT workshop was
originally invited by the CTBT Organization and a report of the
workshop is in press with CTBTO. A follow-up workshop in 2010
focusing on on-site inspection (OSI) negotiations prepared a fulllength manuscript covering the negotiations in 1992-1994 and
continued “elaboration” of OSI procedures. It includes simulations developed by PIN members, and is edited by Fen Osler
Hampson, Paul Meerts, Mordechai Melamud, and I. William
Zartman.

Workshops
The 2011 workshop has seized a strategic opportunity presented
by events in the Middle East and focuses on Negotiations in
Transitions. Between (and before) the initial upsurge of popular
protest and the ensuing elections is a long if variable period
occupied completely by negotiations—within the inchoate disorganized protest movement, within what remains of a government, and between the two sides. The sides need to find representation through coherent parties, the initial negative demands
need to be focused on specific positive programs, and outliers
and spoilers need to be brought in under common spokesmen
and a common negotiating formula. Representatives and analysts from Tunisia, Egypt, Algeria, Bahrain, and Yemen joined
PIN members in analyzing South Africa, Rwanda, and Kyrgyzstan to bring analytical order to disparate events, in an exciting
program.
The CTBT Project presented a panel in February 2010 at the
annual meeting of the International Studies Association at New
Orleans. The Climate Change Project will present the third climate change negotiation simulation within the framework of the
2010 YSSP. Gunnar Sjöstedt and Ariel Macaspac organized the
simulation which aimed to make YSSPers and other IIASA staff
members understand the difficulties of reaching agreement and
the possibilities of overcoming obstacles through a practical experience in negotiation.
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tractive and appealing format for the publication. PINPoints will
continue publication online.

Caspian Dialog series
At the time of writing, the 4th Caspian Dialogue series (CaspiLog) is not to take place at Astrakhan as planned because of
lack of funding. This development represents a real shortfall in a
unique effort that is of great practical value and of strategic importance to IIASA’s programs, particularly in regard to the Food
and Water segment of the new trifold Strategic Plan. LUC and
EEP Programs work with PIN on CaspiLog. While PIN remains
engaged in the effort, and the International Oceanographic Institute at Astrakhan remains interested in hosting the venture,
funding remains the problem.

Farewell and thanks
PIN thanks IIASA for its home and collaboration for the past
two decades and more, tinged with regret at the termination
of that home and collaboration. However, PIN continues, active,
relevant and forward-looking, offering its findings and insights
to the world, as still the leading international research program
on its subject.

PIN Points
The Processes of International Negotiation Program

Network Newsletter 34/2010

The Impact of History, Memory, and Culture on Negotiation

PIN Points

Conflict and Context Change • Work of Memory • Transforming Conflict • Copenhagen
Climate Conference – An Assessment • Community-Level Mediation in the Judicial Branch

The Processes of International Negotiation Program

Network Newsletter 35/2010

Roadshows and external support
The 2010 PIN Roadshow was conducted at Durham University,
UK, in October 2010, and included collateral meetings with
representatives of the UK Foreign Office for consultation. The
reception at Durham was highly enthusiastic and the University looks forward to further collaboration with PIN within the
framework of their new International Studies Program. The 2011
Roadshow will take place on October 2011 in Tashkent; a number of smaller Roadshows are also scheduled for Clingendael in
connection with the June 2011 workshop.
PIN published its expanded newsletter PINPoints 34 and 35
in 2010. The IIASA Publication Department has provided an at-

Information Dilemmas • Game Theory (Battle of Sexes) • Negotiation
Guidelines for CTBTO Inspectors • Power of Talk • YSSP • Ego in Negotiation
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Valerie Rosoux Belgium
Rudolf Schüssler (Germany)
Gunnar Sjoestedt (Sweden)
Mikhail Troitsky (Russia)
William Zartmann (USA)

YSSP
Igor Istomin (Russia)
Aviv Melamud (Israel)
Katrina Running (USA)

Publications1
Other Publications
Macaspac Penetrante A (2010). Common but differentiated responsibilities – The North–South divide in the climate change negotiations (Conference paper). Annual Convention of the International Studies Association (ISA), 17-20 February 2010, New
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Risk and Vulnerability Program
(from 2011: Risk, Policy and Vulnerability Program)
Joanne Linnerooth-Bayer
bayer@iiasa.ac.at

Objectives
In its fifth year, the Risk and Vulnerability Program (RAV) continued to combine its modeling and policy analysis expertise in
order to meet its objective of decreasing the risk and vulnerability of economic and ecological systems to stresses imposed
by global change.

Scientific Achievements in 2010
Disasters, adaptation and development
RAV staff contributed five papers to a special volume of Mitigation and Adaptation Strategies for Climate Change that
addressed how Europe can adapt to extreme weather. This
research, which was led by RAV staff and involved partners
from six EU countries as part of the EU project Adaptation and
Mitigation (ADAM), demonstrated that weather-related disasters pose significant and escalating threats to Europe. This assessment provided the first comprehensive probabilistic maps of
flood risks (Figure 1 ) and drought risks across the EU, combin-

Figure 1. Annual average flood damage for European provinces
and regions as a percentage of GDP for today’s climate regime.
Population and Society

ing estimates of hazard, vulnerability, and exposure. As climate
scientists increasingly recognize the importance of framing adaptation in terms of risk management, these methodologies and
results may mark the beginning of an innovative risk-based approach to managing extreme weather risks: an approach that is
expected to have great influence on national and local policymakers preparing for climate change. As one example, RAV staff
demonstrated that the European Solidarity Fund may be undercapitalized, and that it has failed to meet its goal of solidarity
with its eastern members.
RAV contributed three background papers to the UN/World
Bank report Natural Hazards, UnNatural Disasters: The Economics of Effective Prevention, which has received praise from
Thomas Schelling and other Nobel Laureates. One paper, jointly
authored with the Wharton School and Risk Management Solutions, examined the benefits and costs of improving or retrofitting buildings against disaster risk in a range of low-, middle-,
and high income countries in Asia and the Caribbean. This study,
innovative in terms of taking an integrated and risk-based approach, identified high returns on a number of investments, including raising newly constructed homes in northern India and
reinforcing homes against hurricane damage in the Caribbean.
Methodologically, it clarified the many challenges that emerge
when providing fully integrated benefit-cost estimates in terms
of valuing mortality/morbidity risk, taking account of climate
change, and giving a full account of the uncertainties in the
analysis.
RAV’s message that donor-supported insurance can play a
pivotal role in addressing poverty in the face of worsening climate extremes was not only articulated at the Cancun climate
conference but also presented in a prestigious publication titled
The Irrational Economist. Making Decisions in a Dangerous
World. In this publication, Joanne Linnerooth-Bayer proposes a
radical extension of national social protection systems in the direction of an international regime that would support insurance
mechanisms as a way of providing financial protection against
weather-related losses in vulnerable countries. In collaboration
with organizations intent upon defining a role for insurance in
the climate adaptation negotiations, including Munich Re, GermanWatch, and the World Bank, RAV took the lead on a policy
paper published in the Geneva Papers.
There is substantial interest regarding the effects of systemic
disaster risk on the incomes and livelihoods of households and
farmers, particularly those in developing countries. One question is whether and how droughts, floods, cyclones, and other
weather extremes trap farmers in poverty. Many conceptual
studies have been undertaken, yet there is little empirical evidence on these questions. RAV researchers are filling this gap.
Their entry point is the sustainable livelihoods framework, which
assesses economic risks (livelihood impacts) as a function of 1)
human, natural, financial, social and physical capital, 2) farmer
vulnerabilities, 3) governance in terms of institutions and policies, and 4) strategies used by those exposed to hazards. Em-
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pirical evaluations have been carried out in India and South
Asia, where panel data sets on farming households have been
generated and analyzed. Based on the results, RAV has made
recommendations for mitigating poverty traps with risk-sharing
mechanisms, including savings, loans, and microinsurance.
The issue of disaster-related poverty traps has also been investigated conceptually. A paper by Georg Pflug in collaboration
with R. Kovacevic adopted a novel, stochastic perspective and
asked how risk financing, including micro-insurance, can reduce
the trapping probability. A special journal issue is under preparation focused on modeling and empirically verifying aspects of
poverty traps.
Turning to international assistance (a traditional response to
poverty), RPV examined development aid for climate adaptation
as it is experienced at the receiving end, taking Nepal—a poor
and heavily aid-dependent country—as the case study. A workshop held in Kathmandu examined eight detailed case studies
that provide a consistent message of a failed development aid
paradigm.
Finally, this group addressed issues of urban risk. By 2030
some 500 million Asians are expected to live in megacities that
are at risk from earthquakes, cyclones, and flooding. RPV researchers, Stefan Hochrainer and Reinhard Mechler, in a paper
in Cities, suggest that high-risk Asian megacities could jointly
pool risks using a model similar to that being followed by Caribbean nations.

Decisions and Governance
The Decisions and Governance group addressed topics of risk
management and policy in two different policy arenas: adaptation to climate change and renewable energy development. In
the area of adaptation, RAV began or continued work in four
EU-funded projects and finished work related to two World
Bank consultancies. The most visible achievement was publication of results in Proceedings of the National Academy of Sciences (PNAS) on vulnerability in least developed countries. The
paper merged results from socioeconomic scenarios, climate
projections, and an econometric model of disaster vulnerability
to identify the expected human costs of climate-related disasters until 2060. The main lesson is that improvements in human
development can counteract the impacts of climate change.
Other achievements in the area of adaptation included the
publication of a number of less visible reports and journal articles. One of these was a study on the social dimensions of
climate adaptation, commissioned and published by the World
Bank, as part of its global Economics of Adaptation to Climate
Change project. A key finding of the RAV report was that important differences in vulnerability and adaptive capacity are
more commonly found between communities, than between
the members of the same community, for reasons of informal
risk management institutions.
In the area of renewable energy development, RAV is examining the risks associated with large-scale solar, wind, and transmission infrastructure projects to achieve climate mitigation
targets, focusing on the European and North African regions.
The work is in close collaboration with the Potsdam Institute
for Climate Impact Research, Price Waterhouse Coopers (PwC),
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and the World Wildlife Fund. The most visible product to date
has been a policy roadmap, published by PwC, which examines
policy approaches for reaching 100 percent renewable penetration in the power sector by 2050. This research demonstrated an
urgent need for changes in the policy architecture incentivizing
investment in power transmission infrastructure. The report received extensive media coverage, and was well received by national-level stakeholders, including the German Advisory Panel
on Global Environmental Change. Other main findings in 2010
concerned the role of risk mitigation in lowering the costs of renewable energy infrastructure, and the risks to water resources
in the North African and Middle East regions from a scale-up of
solar energy infrastructure.

Water and Resilience
Regarding governance issues associated with development of
water management policy for rivers and freshwater aquatic systems, RAV staff were instrumental in contributing a key chapter on adaptive management to what is now seen as a seminal
book Water Resources Planning and Management. RAV also
worked with regional water management agencies in Poland
in co-developing a computer-driven interactive policy exercise,
called the floodplain management game, for managing water
and agriculture in floodplains. This tool integrates bio-physical
and social simulations to allow exploration of policy options. It
is proving a useful tool for eliciting knowledge of how resource
use decisions are made in competitive interactions between
farmers and water managers in the context of uncertainty from
extreme events associated with global change.

The brain and the bond
RPV staff have had a long-standing interest in the different ways
people view their worlds, which is proving to be instrumental
in understanding policy framing and human behavior. The notion of “plural frames or rationalities” was at the heart of an
RPV/Konrad Lorenz Institute workshop, in September 2010, on
The Human Brain and the Social Bond. This workshop brought
neuroscientists, cognitive psychologists, primatologists, and
others together with the proponents of general relational social theories (plural rationality and the closely related relational
models theory). The organizers, Michael Thompson, Marco Verweij, and Robert Turner, are currently summarizing the workshop in terms of a journal article that will show how current
neurological understanding is a good fit with general relational
theories but not with the two currently most popular framings,
rational choice/neoclassical economics and post-structuralism/
behavioral economics.

Policy Impact in 2010
• Reinhard Mechler participates in the UNEP expert panel
MCA4Climate, which develops guidelines for helping developing countries conduct multi-criteria analyses of climate
policies.
• Joanne Linnerooth-Bayer is on the board of the Munich Climate Insurance Initiative, which is active in proposing and
negotiating insurance proposals as contributing to adaptation in developing countries.

Population and Society

Progress Report 2010
• Joanne Linnerooth-Bayer and Pablo Suarez co-authored a
report for the UNDP that advised on creating a Climate Risk
Finance Facility for Development.
• Nadejda Komendantova and Anthony Patt contributed a
chapter on renewable energy to the Global Corruption Report: Climate Change, published by Transparency International.
• Anthony Patt and Johan Lilliestam contributed to the PriceWaterhouse Coopers policy report on achieving 100% renewable electricity in Europe and North Africa, which was
reviewed by a number of government advisory panels including the German Advisory Committee of Global Change.
• Jason Blackstock gave invited written and oral testimony to
the inquiry on “The Regulation of Geoengineering” by the
United Kingdom Parliamentary Committee on Science and
Technology (January, 2010) as well as to the “Task Force on
Geoengineering and Climate Change” of the United States
National Commission on Energy Policy (February 2010)

Activities for 2011
RAV(RPV) is well positioned to address IIASA’s new strategic areas: 1) the Poverty and Equity area with staff expertise on catastrophic risk management and analysis of poverty traps, RAV’s
work on building catastrophe safety nets for the most vulnerable, and its history of workshops and publications on equity
and fairness, 2) the Energy and Climate Change area by analyzing topical mitigation and adaptation issues with methodologies
that combine systems modeling with the appraisal of economic,
political, and institutional dynamics, and 3) the Food and Water
area through its work on resilience and adaptive capacity of the
social-ecological systems in river basins.
RPV staff will continue work on a number of ongoing EU
projects such as MEDIATION (Methodology for Effective Decision-making on Impacts and AdaptaTION), RESPONSES (European responses to climate change: deep emissions reductions
and mainstreaming of mitigation and adaptation), SAFELAND
(Landslide analysis and response), MATRIX (Multi-hazard risk assessment and management). RAV also has two projects funded
by the European Climate Foundation on renewable energy investment, and is participating in one funded by the Greenhouse
Gas Initiative. Finally, RPV is participating in the Marie Curie
Training Network CHANGES, hosting a PhD student linking climate change modeling to disaster management in Europe.
RPV will contribute to IPCC’s report on Managing the Risks
of Extreme Events and Disasters to Advance Climate Change
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Adaptation (SREX), which will be finalized in 2011, and the work
on IPCC’s 5th assessment report will commence.

Personnel Resources
Scientific Staff
Joanne Bayer (USA), Program Leader
Aniello Amendola (Italy)
Jason Blackstock (Canada)
Kerstin Damerau (Germany)
Magali Dreyfus (France)
Anna Dubel (Poland)
Susanne Hanger (Austria)
Stefan Hochrainer-Stigler (Austria)
Nadejda Komendantova-Amann (Austria)
Adam Krzemienowski (Poland)
Karl Lilliestam (Sweden)
Piotr Magnuszewski (Poland)
Leslie Martin (USA)
Reinhard Mechler (Germany)
Anthony Patt (USA)
Stefan Pfenninger (Switzerland)
Georg Pflug (Austria)
Dagmar Schröter (Germany)
Jan Sendzimir (USA)
Michael Thompson (United Kingdom)
Keith Williges (USA)
Masoud Yazdanpanah (Iran)

Postdoctoral Scholars
Anna Scolobig (Italy)
Upasna Sharma (India)

YSSP
Wenfang Chen (China)
Sarthak Gaurav (India)
Nimi Hoffmann (Germany)
Arame Tall (Senegal)
Glenn Wright (USA)

Administrative Support
Jennifer Carvill (United Kingdom)
Jun Watabe (Japan)
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*Aakre A, Banaszak I, Mechler R, Ruebbelke D, Wreford A & Kalirai H (2010). Financial adaptation to disaster risk in the European
Union: Identifying roles for the public sector. Mitigation and Adaptation Strategies for Global Change, 15(7):721-736 (October
2010) (Published online 10 June 2010).
*Blackstock JJ & Long JCS (2010). The politics of geoengineering. Science, 327(5965):527 (29 January 2010).
*Hochrainer S, Linnerooth-Bayer J & Mechler R (2010). The European Union Solidarity Fund: Its legitimacy, viability and efficiency.
Mitigation and Adaptation Strategies for Global Change, 15(7):797-810 (October 2010) (Published online 23 January 2010).
*Hochrainer S, Mechler R & Kull D (2010). Micro-insurance against drought risk in a changing climate: Assessing demand and supply considerations. International Journal of Climate Change Strategies and Management, 2(2):148-166.
*Kovacevic RM & Pflug GC (2010). Does insurance help to escape the poverty trap? – A ruin theoretic approach. Risk and Insurance,
Article in press (Published online 29 November 2010).
*Kundzewicz ZW, Lugeri N, Dankers R, Hirabayashi Y, Doell P, Pinskwar I, Dysarz T, Hochrainer S & Matczak P (2010). Assessing
river flood risk and adaptation in Europe – Review of projections for the future. Mitigation and Adaptation Strategies for Global
Change, 15(7):641-656 (October 2010) (Published online 05 March 2010).
*Lugeri N, Kundzewicz ZW, Genovese E, Hochrainer S & Radziejewski M (2010). River flood risk and adaptation in Europe – Assessment of the present status. Mitigation and Adaptation Strategies for Global Change, 15(7):621-639 (October 2010) (Published
online 23 January 2010).
*Mechler R, Hochrainer S, Aaheim A, Salen H & Wreford A (2010). Modelling economic impacts and adaptation to extreme events:
Insights from European case studies. Mitigation and Adaptation Strategies for Global Change, 15(7):737-762 (October 2010)
(Published online 21 September 2010).
*Mechler R & Kundzewicz ZW (2010). Assessing adaptation to extreme weather events in Europe (Editorial). Mitigation and Adaptation Strategies for Global Change, 15(7):611-620 (October 2010) (Published online 07 September 2010).
*Patt A (2010). Effective regional energy governance – not global environmental governance – is what we need right now for
climate change (Editorial). Global Environmental Change, 20(1):33-35 (February 2010) (Published online 29 October 2009).
*Patt A, Suarez P & Hess U (2010). How do small-holder farmers understand insurance, and how much do they want it? Evidence
from Africa. Global Environmental Change, 20(1):153-161 (February 2010) (Published online 12 November 2009).
*Patt A, Tadross M, Nussbaumer P, Asante K, Metzger M, Rafael J, Goujon A & Brundrit G (2010). Estimating least-developed
countries’ vulnerability to climate-related extreme events over the next 50 years. PNAS, 107(4):1333-1337 (26 January 2010).
[GGI, POP]
*Patt A, van Vuuren DP, Berkhout F, Aaheim A, Hof AF, Isaac M & Mechler R (2010). Adaptation in integrated assessment modeling: Where do we stand? Climatic Change, 99(3-4):383-402 (April 2010) (Published online 15 October 2009).
*Sendzimir J, Flachner Z, Pahl-Wostl C & Knieper C (2010). Stalled regime transition in the upper Tisza River Basin: The dynamics of
linked action situations. Environmental Science & Policy, 13(7):604-619 (November 2010) (Published online 14 October 2010).
*Suarez P & Linnerooth-Bayer J (2010). Micro-insurance for local adaptation. Wiley Interdisciplinary Reviews: Climate Change,
1(2):271-278 (March/April 2010) (Published online 12 March 2010).
*van Vuuren DP, Isaac M, Kundzewicz ZW, Arnell N, Barker T, Criqui P, Berkhout F, Hilderink H, Hinkel J, Hof A, Kitous A, Kram T,
Mechler R & Scrieciu S (2010). The use of scenarios as the basis for combined assessment of climate change mitigation and
adaptation. Global Environmental Change, Article in press (Published online 22 December 2010).
*Williges K, Lilliestam J & Patt A (2010). Making concentrated solar power competitive with coal: The costs of a European feed-in
tariff. Energy Policy, 38(6):3089-3097 (June 2010) (Published online 18 February 2010).

Book Chapters
Aaheim A, Dokken T, Hochrainer S, Hof A, Jochem E, Mechler R, van Vuuren DP, Neufeldt H & Wei T (2010). National responsibilities for adaptation strategies: Lessons from four modelling frameworks. In: Hulme M & Neufedlt H (eds), Making Climate
Change Work for Us. Cambridge University Press, Cambridge, UK, pp.87-112.
Battaglini A & Lilliestam J (2010). Das SuperSmart Grid – die Moeglichkeit fuer 100 Prozent Erneuerbare Energie. In: Tor Stiftung
Brandenburger (ed.), Energie gleich Arbeit: Nachdenken ueber unseren Umgang mit Energie. Nicolai Verlag, Berlin, Germany,
pp.38-42.
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Schellnhuber HJ, Molina M, Stern N, Huber V & Kadner S (eds), Global Sustainability: A Nobel Cause. Cambridge University
Press, Cambridge, UK, pp.289-306.
Gupta J, Persson A, Olsson L, Linnerooth-Bayer J, van der Grijp N, Jerneck A, Klein RJT, Thompson M & Patt A (2010). Mainstreaming climate change in development co-operation policy: Conditions for success. In: Hulme M & Neufeldt H (eds), Making
Climate Change Work for Us. Cambridge University Press, Cambridge, UK, pp.319-339.
Linnerooth-Bayer J (2010). International social protection for climate-related disasters. In: Michel-Kerjan E & Slovic P (eds), The
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Linnerooth-Bayer J, Bals C & Mechler R (2010). Insurance as part of a climate adaptation strategy. In: Hulme M & Neufedlt H (eds),
Making Climate Change Work for Us. Cambridge University Press, Cambridge, UK, pp.340-366.
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Work for Us. Cambridge University Press, Cambridge, UK, pp.200-229.
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Press, Cambridge, UK, pp.369-388.
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Kok K, van Vliet M, Baerlund I, Sendzimir J & Dubel A (2010). Pan-European backcasting exercise, enriched with regional perspective, and including a list of short-term policy options. Deliverable 2.10, SCENES (Water Scenarios for Europe and for Neighbouring States), Wageningen University, Netherlands.
Magnuszewski P, Sendzimir J & Dubel A (2010). Conceptual framework for integrated analysis of European water resources. Deliverable 2.9, SCENES (Water Scenarios for Europe and for Neighbouring States), Wageningen University, Netherlands.
Mechler R, Hochrainer S, Pflug G, Lotsch A & Williges K (2010). Assessing the Financial Vulnerability to Climate-related Natural
Hazards. Policy Research Working Paper 5232, The World Bank, Washington DC, USA.
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Austria), Summer 2010, pp.14-15.
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Patt A & Pfenninger S (2010). Defining four integrative activities. Deliverable D2.4, RESPONSES Seventh Framework Project (European responses to climate change: Deep emissions reductions and mainstreaming of mitigation and adaptation), submitted
to the European Commission.
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change implications (Conference paper). Joint ICTP/IAEA Workshop “Vulnerability of Energy Systems to Climate Change and
Extreme Events,” International Centre for Theoretical Physics, Trieste, Italy 19-23 April 2010, Trieste, Italy.
Patt A, Varela R, Nhantumbo I & Bizikova L (2010). The Social Dimensions of Adaptation to Climate Change in Mozambique.
Development and Climate Change Discussion Paper Number 16, The World Bank, Washington, DC, USA.
Pfenninger S, Hanger S, Dreyfus M, Dubel A, Hernandez-Mora N, Esteve P, Varela-Ortega C, Watkiss P & Patt A (2010). Report
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Scientific Recognition
• Joanne Linnerooth-Bayer and Reinhard Mechler were invited to be lead authors on IPCC’s Fifth Assessment Report, and Anthony Patt to be a review editor.
• Anthony Patt’s research on renewable energy investment and on least developed countries’ climate vulnerability received extensive coverage in the media, including leading newspapers in Austria and the UK, and radio interviews in Austria. Research
on renewable energy policy approaches also received extensive media attention, primarily in the UK.
• Reinhard Mechler was invited to be an author on the Summary for Policymakers of IPCC’s special report on Managing the Risks
of Extreme Events and Disasters to Advance Climate Change Adaptation (SREX).
• Jason Blackstock was elected as an Associate Fellow of the World Academy of Arts and Science (2010–2013), appointed to the
Scientific Steering Group for the IPCC’s Expert Meeting on Geoengineering, and appointed as a Member of the SRM Governance Initiative Working Group being organized jointly by the Royal Society of the United Kingdom, the Academies of Science
of the Developing World (TWAS) and the Environmental Defense Fund (2010-2011) .
• Jan Sendzimir was invited by Elinor Ostrom to participate in an international team, The Social-Ecological Systems Club, to
facilitate collaboration between social and natural scientists.

Selected Invited lectures
• Jason Blackstock: “Rapid Climate Change, Short-Lived Forcers and Geoengineering” at the European Parliament, hosted
jointly by MEP Nirj Diva (VP of the European Parliament Development Committee) and the Institute for Environmental Security.
• Stefan Hochrainer: Keynote speaker, MicroInsurance Congress, London.
• Reinhard Mechler: Financial instruments for adaptation, UN/World Bank conference on disaster risk management and cultural
assets, Bhutan; also Modeling and communicating economic resilience, vulnerability, and risk to natural hazards, International
Workshop on Resilience–Harnessing Science for Better Disaster Management, Venice.
• Anthony Patt: Lectures at summer schools in Switzerland (organized by the Swiss NCCR Climate) and France (organized by the
NICE Marie Curie Training Network), as well as at the University of Munich and the University of Sussex, on issues of uncertainty communication, the economics of adaptation, and links between climate mitigation and development. He also gave an
invited keynote presentation at the Global Environment Change and Human Security synthesis conference in Oslo.
• Dagmar Schröter: Keynote lecture at the ALTERNET summer school in Peyresq, France, on ecosystem services and global
change.

Editorships
• Joanne Linnerooth-Bayer: Journal of Risk Research, Associate Editor; Risk Analysis, Associate Editor; Journal of Natural Resources Policy Research, Editorial Board
• Reinhard Mechler: Mitigation and Adaptation Strategies for Climate Change, Editorial Board; co-editor of a special issue on
“Adaptation to extreme weather events in Europe.” Integrated Disaster Risk Management, Editor
• Anthony Patt: Global Environmental Change, Editorial Board; Regional Environmental Change, Co-Editor; Climate and Development, Co-editor
• Anthony Patt and Dagmar Schröter’s co-edited book on vulnerability assessment was (due to exceptionally strong sales) published in paperback version
• Georg Pflug: Computational Management Science, Associate Editor; Mathematical Methods of OR, Computational Optimizations and Application, Associate Editor
• Jan Sendzimir: Subject Editor for the on-line journal Ecology and Society

Advisory and executive boards
• Joanne Linnerooth-Bayer: EC Environment Advisory Group; Board of the Austrian Climate Research Program. Executive Board
of the Austrian Climate Research Program; Board of the Munich Climate Insurance Initiative; Invited member of Science
Committee of the Chinese Academy of Disaster Reduction and Emergency Management; Panel Review Committee of the US
National Science Foundation.
• Reinhard Mechler, Stefan Hochrainer, Joanne Linnerooth-Bayer: Executive Board of the Society for Integrated Disaster Risk
Management.
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External Research Contracts above €10,000
Title

Funder

Date from

Date to

Total (€)

2010 (€)

SCENES
Water Senarios for Europe and for Neighbouring
States

European Commission, DG Research via
Finnish Environment Institute

01.11.2006

31.10.2010

398,988

131,467

SCENES Supplementary Funding

Federal Ministry for Science and Research
(BMWF)

01.01.2008

01.04.2011

191,500

65,731

Answering North African questions to support
policy development

European Climate Foundation

01.09.2009

31.01.2010

96,073

26,962

SafeLand Living with landslide risk in Europe:
Assessment, effects of global change, and risk
management strategies

European Commission, DG Research International Centre for Geohazards

01.05.2009

30.04.2012

347,978

104,575

RESPONSES
European responses to climate change: deep emissions reductions and mainstreaming of mitigation
and adaptation

Commission of the European Communities
(EC)

01.01.2010

31.12.2012

395,818

80,520

MEDIATION
Methodology for Effective Decision-making on
Impacts and Adaptation

European Commission, DG Research

01.01.2010

30.06.2013

468,147

166,342

North African quest - Phase II

European Climate Foundation

01.03.2010

31.08.2010

102,627

102,627

MATRIX
New Multi-Hazard and Multi-Risk Assessment
Methods for Europe

European Commisson, DG Research

01.10.2010

30.09.2013

299,964

645
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World Population Program
Objectives
IIASA’s World Population Program (POP) works at the cutting
edge of the scientific analysis of global change with respect to
the quantitative aspects of human populations. It also provides
science-based policy advice at the highest level to the European Commission, national governments, and UN agencies. It
has recently formed a strong strategic alliance with the Vienna
Institute of Demography of the Austrian Academy of Sciences
and the Vienna University of Economics and Business in forming
the “Wittgenstein Centre for Demography and Global Human
Capital.” Special emphasis is given by POP to the modeling of
the dynamics of human capital formation, including its reconstruction and projections for as many countries as possible. This
includes a comprehensive analysis of the economic, social, and
health returns of investments in education based on new data.
It also includes analyses of societies’ future adaptive capacities
to climate change. In order to meet this ambitious aspiration,
POP aims to utilize an extensive global network of regional
population centers and function as the scientific node for these
regional activities.

Scientific Achievements in 2010
Education matters more than income in
reducing mortality in developing countries
Using micro-level data from the Demographic and Health Surveys (DHS) for child mortality and the World Health Survey
(WHS) for adult mortality and disability, POP carried out a comprehensive review of a large number of developing countries.
This revealed the relative effects of education versus income/
wealth on health and survival. This is part of a program to systematically assess the returns to education in different fields,
which is part of the FutureSoc Project funded by the European
Research Council (ERC).
Numerous studies to date have clearly demonstrated the
importance of socioeconomic standing for mortality and health,
but few have tried to differentiate between the separate impacts of education with respect to economic standing. Although
the two tend to be highly correlated they are certainly not the
same—having an educated mind is quite a different thing from
having a thick wallet. In particular, polices that directly address
female education and those trying to improve household income
can have quite different effects. A major study on this topic,
which also included a comprehensive review of the literature
in this field, resulted in two publications, one focusing on child
mortality (Fuchs, Pamuk, Lutz, Vienna Yearbook of Population
Research 2010, 8: 175–199) and the other focusing on adult
health, disability, and mortality (KC & Lentzner, Vienna Yearbook of Population Research 2010, 8: 201–235). In both cases
studied, education turned out to be clearly more relevant for
improving survival than the economic standing of a household.
Population and Society

There are very plausible causal mechanisms that explain this,
for instance, the fact that education not only facilitates access
to health-relevant information and services, but also leads to
a higher willingness to change behavior in a health-enhancing
way and generally produces a more forward looking and planning attitude to life. Having higher income at a given level of
education, on the other hand, does not necessarily lead to
healthier behavior.

Figure 1 shows the case for infant mortality in India for a
simple 2 x 2 table cross-classifying the female population with
newborn children by level of education versus household wealth.
While it is clear that those who are both educated and wealthy
are doing the best and those who are both uneducated and poor
are doing the worst, it is interesting to note that the educated
poor are doing significantly better in terms of lower infant mortality than the uneducated rich.

Demography, education, and democracy
Another study on the returns to education using our new IIASA
reconstructions of human capital by age and sex looks at the
implications on quality of governance and democratic rights. Together with M.J. Abbasi-Shavazi (University of Tehran, Iran, and
Australian Demographic and Social Research Institute, Australian National University), Wolfgang Lutz and Jesus Crespo Cuaresma published a paper entitled “Demography, Education and
Democracy: Global Trends and the Case of Iran” which was published in Population and Development Review 36(2): 253–281.
The results show the consistently strong improvements in the
democracy indicator resulting from improving overall levels of
educational attainment, from a narrowing gender gap in education, and from fertility declines and the subsequent changes
in age structure. This global relationship is then applied to the
Islamic Republic of Iran which over the past two decades has experienced the world’s most rapid fertility decline associated with
massive increases in female education. Hence, based on the experience of 120 countries since 1970, Iran has a high chance of
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moving toward greater democracy over the coming years. This
analysis clearly illustrates the forces behind the recent political
events in North Africa, where quite large numbers of better educated young adults have entered the labor force ages only to
find neither jobs nor the free political environment that they had
hoped for. Near-term outcomes aside, this analysis suggests that
they represent a strong force toward greater democracy.

Migration of elderly persons in Europe
Over the second half of the 20th century, all European countries
experienced a high and unprecedented rate of population aging, due to increasing longevity and declining fertility. As the
demographic revolution has continued to fundamentally transform Europe’s population age structure, research on migration
in later life has become an important research topic. Despite
only a small proportion of the elderly choosing to move when
they retire, and most people "aging in place," migration is a key
driver of change in elderly population growth at the regional
level. Migration levels among seniors has a distinct pattern compared to those of younger adults. For Sweden, an analysis of
net migration rates among those aged 55–74 showed that the
capital city Stockholm experienced net migration losses while
non-metropolitan coastal regions in southern Sweden and the
archipelago of Stockholm, as the most popular second home
destinations, and the summer recreation and ski resort areas recorded net migration gains. The future migration behavior of the
baby boom generation as it reaches retirement age will largely
be motivated by lifestyle- and amenity-related factors. Hence,
the economic and social consequences of later-life migration will
be felt most in non-metropolitan regions that offer a desirable

climate, lower costs of living, and environmental amenities. See
Sander, Skirbekk, KC, & Lundevaller (2010) “Prospects for laterlife migration in urban Europe, PLUREL Report D.1.2.4 (PeriUrban Land Use Relationships—Strategies and Sustainability
Assessment Tools for Urban-Rural Linkages, Integrated Project,
European Commission FP6, Contract No. 036921).

Remeasuring aging
Because of increasing life spans and improved health, many
populations are “aging” more slowly than conventional measures indicate. In a study published in Science, Warren Sanderson and Sergei Scherbov developed new measures of aging that
take into account changes in disability status and longevity. The
results give policymakers faced with growing numbers of elderly
new tools to more accurately determine the cost of an aging
population and to determine more appropriate retirement ages.
Currently, assessments are frequently based on United Nations
aging forecasts that include the proportion of the population
that is 65 years and older, and the “old age dependency ratio”
(OADR), which considers the number of people dependent on
others when they reach age 65. However, many people over 65
are not in need of the care of others and, on the contrary, may
be caregivers themselves. Sanderson and Scherbov provide a
new dependency measure based on disabilities that reflect the
relationship between those who need care and those who are
capable of providing care, called the adult disability dependency
ratio (ADDR). The article shows that when aging is measured
based on the ratio of those who need care to those who can
give care, the speed of aging is reduced by four-fifths compared
to the conventional old-age dependency ratio.
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The study looks at “disability-free life expectancies,” which
describe how many years of life are spent in good health. It also
explores the traditional measure of old age dependency and another measure that looks specifically at the ratio of disabilities
in adults over the age of 20 in a population. Their calculations
show that in the United Kingdom, for example, while the old age
dependency ratio increases, the disability ratio remains constant.
This means that although the British population is getting older,
it is also likely to be getting healthier, and these two effects
offset one another (Science 329: 1287–1288).
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Activities for 2011
POP will pursue the research agenda as described in the new
Strategic Plan and Research Plan and continue work on the ERC
project FutureSoc as well as the ERC project ACC. In addition,
collaboration with the Vienna Institute of Demography (Austrian
Academy of Sciences) and the Vienna University of Economics
and Business will be intensified under the umbrella of the new
Wittgenstein Centre for Demography and Global Human Capital.

Progress with the new science-based
IIASA–Oxford University global population
projections
Scientific preparations continued for the production of a new set
of population projections by age, sex, level of educational attainment, as well as labor force participation and health status,
as part of the ERC Advanced Grant (€2.5 million) awarded to
Wolfgang Lutz for a study on “Forecasting Societies’ Adaptive
Capacities to Climate Change” (FutureSoc, Grant Agreement
Number 230195). The projections will be carried out by IIASA
in collaboration with the James Martin School for 21st Century Studies of Oxford University. Unlike all previous population
projections where the assumptions have been defined by small
groups of experts, in this major new effort many alternative arguments about possible future trends in fertility, mortality, migration, and education will be assessed by several thousand experts from around the world. This scientific peer-review process
will be carried out with the help of an electronic questionnaire.
In 2010 the online questionnaire was finalized and tested. It will
be sent to all members of international, regional, and national
professional demographic associations over the course of 2011.

The establishment of the Wittgenstein Centre
on global population and education research
IIASA, the Vienna Institute of Demography of the Austrian
Academy of Sciences, and the new Research Institute on Human
Capital and Development at the Vienna University of Economics
and Business signed a memorandum of understanding, setting
the terms for the establishment of the Wittgenstein Centre for
Demography and Global Human Capital to merge the forces of
the three institutions in the study of demographic analyses of
human capital formation and its impact on society, the economy,
and the environment.

Policy Impact in 2010
Wolfgang Lutz presented a background paper entitled “World
Population and Human Capital” at the International Conference
on Concerted Strategies for International Development in the
21st Century, organized by the Club of Rome, in Bern, Switzerland, 17—28 November 2010.
Vegard Skirbekk was a member of the Hewlett Foundation/
Norwegian Research Council scientific research funding committee (ECONPOP), which delegated resources to medium-scale
research projections. It was the "first of a kind" (international
NGO combining resources with Norwegian Research Council).
Population and Society
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Publications1
Journal Articles
Barakat B & Blossfeld H-P (2010). The search for a demography of education: Some thoughts. Vienna Yearbook of Population
Research 2010, 8:1-8 (December 2010) (Published online 21 December 2010).
*Crespo Cuaresma J (2010). How different is Africa? A comment on Masanjala and Papageorgiou. Applied Econometrics, Article
in press (Published online 26 April 2010).
*Crespo Cuaresma J (2010). Natural disasters and human capital accumulation. World Bank Economic Review, 24(2):280-302 (6
August 2010) (Published online 09 July 2010).
*Engelhardt H, Buber I, Skirbekk V & Prskawetz A (2010). Social involvement, behavioural risks and cognitive functioning among
older people. Ageing and Society, 30(5):779-809 (July 2010) (Published online 14 December 2009).
*Fuchs R, Pamuk E & Lutz W (2010). Education or wealth: Which matters more for reducing child mortality in developing countries?
Vienna Yearbook of Population Research 2010, 8:175-199 (December 2010) (Published online 12 December 2010).
*Goujon A & Alkitkat H (2010). Population and human capital in Egypt to 2050 [Population et capital humain en Egypte a l’horizon
2050]. Egypte: l’Eclipse, Confluences Mediterranee, 4(75):34-48 (Autumn 2010).
*KC S & Lentzner H (2010). The effect of education on adult mortality and disability: A global perspective. Vienna Yearbook of
Population Research 2010, 8:201-235 (December 2010) (Published online 21 December 2010).
*KC S, Barakat B, Goujon A, Skirbekk V, Sanderson WC & Lutz W (2010). Projection of populations by level of educational attainment, age, and sex for 120 countries for 2005–2050. Demographic Research, 22(15):383-472 (16 March 2010).
Lutz W (2010). Education will be at the heart of 21st century demography. Vienna Yearbook of Population Research 2010, 8:9-16
(December 2010) (Published online 21 December 2010).
*Lutz W, et al. (2010). Europe the continent with the lowest fertility. Human Reproduction Update, 16(6):590-602 (November–December 2010) (Published online 4 July 2010).
*Lutz W, Crespo Cuaresma J & Abbasi-Shavazi MJ (2010). Demography, education, and democracy: Global trends and the case of
Iran. Population and Development Review, 36(2):253-281 (June 2010) (Published online 16 June 2010).
*Lutz W & KC S (2010). Dimensions of global population projections: What do we know about future population trends and
structures? Philosophical Transactions of the Royal Society B (Biological Sciences), 365(1554):2779-2791 (27 September 2010).
*Mishra T & Diebolt C (2010). Demographic volatility and economic growth: convention and beyond. Quality & Quantity, 44(1):2545 (January 2010) (Published online 20 May 2008).
*O’Neill BC, Dalton M, Fuchs R, Jiang L, Pachauri S & Zigova K (2010). Global demographic trends and future carbon emissions.
PNAS, 107(41):17521-17526 (12 October 2010) (Published online 12 October 2010). [ENE, PCC]
*Patt A, Tadross M, Nussbaumer P, Asante K, Metzger M, Rafael J, Goujon A & Brundrit G (2010). Estimating least-developed
countries’ vulnerability to climate-related extreme events over the next 50 years. PNAS, 107(4):1333-1337 (26 January 2010).
[GGI, RAV]
*Sanderson WC & Scherbov S (2010). Remeasuring aging. Science, 329(5997):1287-1288 (10 September 2010).
*Skirbekk V, Kaufmann E & Goujon A (2010). Secularism, fundamentalism, or Catholicism? The religious composition of the United
States to 2043. Journal for the Scientific Study of Religion, 49(2):293-310 (June 2010) (Published online 01 June 2010).

Book Chapters
*Ilmakunnas P, van Ours J, Skirbekk V & Weiss M (2010). Age and productivity. In: Garibaldi P, Martins Oliveira J & van Ours J
(eds), Ageing, Health, and Productivity: The Economics of Increased Life Expectancy. Oxford University Press, New York, USA,
pp.135-255.
*Skirbekk V, Telle K, Nymoen E & Brunborg,H (2010). Retirement and mortality in Norway – Is there a real connection? In: Salzmann T, Skirbekk V & Weiberg M (eds), Wirtschaftspolitische Herausforderungen des demografischen Wandels. VS Verlag für
Sozialwissenschaften, Wiesbaden, Germany, pp. 201-222.

Books
*Crespo Cuaresma J, Palokangas T & Tarasyev A (eds) (2010). Dynamic Systems, Economic Growth, and the Environment. SpringerVerlag, Heidelberg, Germany. [DYN]
*Salzmann T, Skirbekk V & Weiberg M (eds) (2010). Wirtschaftspolitische Herausforderungen des demografischen Wandels. VS
Verlag fuer Sozialwissenschaften, Wiesbaden, Germany (September 2010).

1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.		
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Other Publications
*Goujon A & Barakat B (2010). Future Demographic Challenges in the Arab World. The Emirates Occasional Papers, No. 75. The
Emirates Center for Strategic Studies and Research (ECSSR), Dubai, UAE (2010).
Goujon A & KC S (2010). Gender gap handicap in North Africa. Options (IIASA, Laxenburg, Austria), Summer 2010, p.22.
Lutz W (2010). Improving education as key to enhancing adaptive capacity in developing countries. In: C. Carraro (ed.); Sustainable Development Series, Nota di Lavoro 83.2010; Fundazione Eni Enrico Metei, Venice, Italy (2010).
Lutz W & Scherbov S (2010). China’s demographic challenge. Options (IIASA, Laxenburg, Austria), Summer 2010, p.24.
Sander N, Skirbekk V, KC S & Lundevaller E (2010). Prospects for later-life migration in urban Europe. PLUREL Report D1.2.4
(October 2010).
Skirbekk V & Goujon A (2010). U.S. population trends a matter of faith. Options (IIASA, Laxenburg, Austria), Winter 2010, p.23.
Stonawski M, Skirbekk V, KC S & Goujon A (2010). Projections of religiosity for Spain. In: Work Session on Demographic Projections, Lisbon, 28-30 April 2010, Eurostat methodologies and working papers, Publications Office of the European Union,
Luxembourg, pp.421-438.

Interim Reports
Scherbov S & Ediev D (2010). Significance of Life Table Estimates for Small Populations: Simulation-Based Study of Estimation
Errors. IIASA Interim Report IR-10-009.

Scientific Recognition
Wolfgang Lutz was awarded the Wittgenstein Prize, Austria’s largest and most prestigious research prize, sometimes called the
“Austro Nobel,” which is awarded by the Austrian scientific research fund (FWF) on behalf of the Austrian Ministry of Science and
Research. For the first time in its 14 year history, this award was given to a social scientist. The recipient is provided with a budget
of up to €1.5 million for (further) research activities over a period of five years. It is known as a “dry prize,” meaning that the
funds are only available for the scholar’s intended research, in particular for the purpose of hiring young scientists and researchers.

Selected Invited Lectures
POP staff were invited to give lectures and papers at many international and local scientific meetings throughout the year. Here
is a selection of the most noteworthy.

Wolfgang Lutz
• Invited lecture “Toward a Better Consensus on Population: Adding the Quality Dimension” at the Development Briefing on
Population Growth and its Implications for ACP Rural Development, Brussels, 21 January 2010
• Invited lecture “Demographic Challenges to International Business Schools” at the European Foundation for Management
Development (EFMD) 2010 Meeting for Deans and Directors General, Vienna, 28–29 January 2010.
• Invited lectures “Introduction to IIASA and its Research” and “Population-Education-Development-Environment Interactions”
at the seminar on Demography: International Perspective and Challenges for India, Mubai, 11–14 February 2010.
• Invited lecture “Improving Education as Key to Enhancing Adaptive Capacity in Developing Countries” at the International
Workshop on the Social Dimension of Adaptation to Climate Change, Venice, Italy, 17–19 February 2010.
• Invited lecture “Global Food Security and Population Growth Concerns” at the Office of Technology Assessment at the German Bundestag (TAB) Workshop on Forschung zur Loesung des Welternaehrungsproblems, Berlin, 17 June 2010.
• Invited lecture “Climate Change, International Migration and Adaptive Capacity” at the international Conference on Climate
Change and Security, 250th Anniversary Conference for the Royal Norwegian Society of Sciences and Letters (DKNVS), Trondheim, Norway, 20–22 June 2010.
• Invited keynote speech “Insights from Population Projections 2050 and Beyond” at the Colloquium on Population Dynamics
in a Warmer World, organized by the Royal Swedish Academy, National Committee for Geography, National Committee for
Geography in collaboration with the Earth System Governance project of the IHDP, Stockholm, Sweden, 9 November 2010.

Sergei Scherbov
• Invited lecture “Demographic Aspects of the Pension Reform in Belarus” at the UN, World Bank and Byelorussian Parliament
meeting on Aging and Pension Reform, Minsk, Byelarus, 2–6 February 2010.
• Invited lecture “European Union and the World: Future Demographic Trends” at the meeting on Demographic Projections and
Sustainability in Seville, Spain, 24–25 May 2010.
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• Invited lecture “Future Outlook: PD Projections and Trends for the EECA Region” at the UFPA Regional Meeting of Population
and Development Focal Pointsh, Kiev, Ukraine, 15–17 June 2010.

Vegard Skirbekk
• Invited lecture “Religion Projections in the US” at the PEW Research Center, Washington, D.C., January 2010.
• Invited lecture “Religiosity and Demographic Futures” at the Joint Eurostat-UNECE Work Session on Demographic Projections,
Lisbon, Portugal, April 2010.
• Invited lecture “Education and the Rising Reproductive Cost of Maintaining Status” at Bocconi University, Milan, Italy, May
2010.
• Invited public lecture “Learning and Aging” at the Euroscience Open Forum (ESOF), Torino, Italy, July 2010.

Advisory Boards and Editorships

Wolfgang Lutz
•
•
•
•
•
•
•
•

Member of the Committee on Population, US National Academy of Sciences.
Member, Board of Directors (Vorstand), Berlin Institute for Population and Development, Germany.
Member of the Board of Trustees of Population Reference Bureau, Washington, D.C.
Member of the Generations and Gender Programme Advisory Board coordinated by the UN Economic Commission for Europe.
Editor, Vienna Yearbook of Population Research.
Editorial Committee Member, Asian Population Studies, Routledge.
Editorial Board Member, Demographic Research, an online journal of the Max Planck Institute for Demographic Research.
Editorial Board Member, European Population Studies, the official journal of the European Association for Population Studies
(EAPS).
• Editorial Board Member, Journal of Population Ageing, Oxford
• Editorial Board Member, Canadian Studies in Population, Population Research Laboratory, University of Alberta
Bilal Barakat was a guest editor (together with Prof. Hans-Peter Blossfeld) of the Vienna Yearbook of Population Research 2010.

External Research Contracts above €10,000
Title

Funder

Date from

Date to

Total (€)

2010 (€)

PLUREL
Per-Urban Land Use Relationships - Strategies and
Sustainability Impact Assessment Tools for UrbanRural Linkages

European Commission, DG Research

01.01.2007

31.12.2010

228,234

20,931

FutureSoc
Forecasting Societies Adaptive Capacities to
Climate Change

European Commission, European Research
Council Executive Agency

01.03.2009

28.02.2014

2,438,401

472,749

ACC
The demography of skills and beliefs in Europe
with a focus on cohort change

European Commission, European Research
Council (ERC) Executive Agency

01.10.2009

30.09.2014

981,416

163,646

Collect demographic data and estimate the religious structure of population in select countries

Pew Research Center

01.05.2010

30.04.2012

275,626

55,432

Population Dynamics/Population issues in least
developed countries

United Nations Population Fund (UNFPA)

01.06.2010

31.12.2010

26,107

26,108
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Dynamic Systems Program
(from 2011, part of the Advanced Systems Analysis Program)
Arkady Kryazhimskiy
kryazhim@iiasa.ac.at

Objectives
In 2010 the DYN Program had the following objectives: to
develop analytic approaches to assessment and control of dynamical systems in economics and environment; and to apply
these methods to particular systems in IIASA’s research. DYN addressed research problems within three areas—A: Assessment
of Dynamical Systems; B: Economic Dynamics; and C: Ecological
Dynamics and Environmental Management. New applicationoriented methods developed within area A aimed at creating
a specific “IIASA niche” in applied mathematics, with a focus
on control theory, theory of dynamical systems, and theory of
dynamic games. Projects performed within areas B and C overlapped with area A and formed channels through which DYN
methodology found applications in-house and, conversely,
methodological questions from applied programs initiated DYN
research in area A.

Scientific Achievements in 2010
Area A: Assessment of dynamical systems
The infinite-horizon optimization project. A new conceptual economic growth model was constructed and analyzed. One purpose was to understand how the exhaustibility
of a natural resource might impact long-term co-development
of a country’s production and research sectors. Infinite-horizon
control-theoretic formalism was used to analyze the model. Application of the mathematical techniques recently developed in
DYN allowed the researchers to provide a complete qualitative
characterization of a country’s transition dynamics under the
optimal resource allocation policy. Special attention was paid
to a “dissipation” scenario assuming that either the knowledge
accumulation rate is positively related to the availability of the
resource or that the returns-to-scale in research decrease over
time. The results of the analysis show that in the dissipation
scenario, the optimal economic trajectory exhibits growth at
an early stage but cannot be sustainable in the long run. This
part of the project was run in collaboration with the Austrian
Institute for Economic Research and received support from the
Austrian National Bank Foundation.
The growth under random shock project. A conceptual
model of an open economy maintaining an old (“dirty”) technology sector and developing an innovative (“clean”) one was
constructed. The model assumes that a strong environmental
shock may occur randomly and lead to a sharp increase in the
abatement cost in the dirty sector. The exponential law is supposed to regulate the occurrence of the environmental shock. A
special transformation was used to reduce the original dynamic
stochastic optimization problem to a deterministic infinite-horizon problem of optimal control. The use of the infinite-horizon
Energy and Technology

optimization technique elaborated by DYN led to a characterization of the optimal investment and consumption policies for the
economy.
The dynamic games and applications project. The issue
of learning about new behavior patterns in repeated games was
addressed. As a departure point, it was assumed that repeatedly interacting agents follow standard (reference), experiencebased behavior patterns. Learning arises as the agents, not being allowed to deviate strongly from the reference patterns, try
alternative behavior patterns. The resulting small extensions of
the sets of the agents’ admissible behaviors create a higher-level
gaming process, in which the agents’ behaviors act as strategies. If the agents’ equilibrium benefits in the upper-level game
exceed those that the agents gain using their reference behavior
patterns, the learning experience is positive for all agents, and
the agents switch to their new equilibrium strategies; in the opposite situation a negative learning effect arises and the agents
stay with their reference behavior patterns. As an illustration
of the proposed classification of learning experiences, cases
of positive and negative learning were characterized for some
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Figure 1. The red curve shows the simulated trajectory (TA) of
the emission reductions (given in relative units) in a hypothetic
process of repeated bilateral auction-based trading between
Eastern Europe (axis x1) and the former Soviet Union (axis x2).
The trajectory originates from an initial point (IP) located in a
neighborhood of a strictly non-cooperative Nash equilibrium
point (NE) and converges to the market equilibrium point (ME).
The latter is found as the unique point, at which the agents’ best
reply curves (BR1 and BR2) and the cooperative Pareto maximum curve (PM) intersect. It is remarkable that in the process of
trading both parties increase the sizes of their emission reductions, though not uniformly. In the beginning Eastern Europe
agrees to reduce emissions at a much higher rate than the former Soviet Union, and in the end the agreed emission reduction
rates are equalized.
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repeated games, in which the agents use their best response
strategies as the reference ones. Another focus in this project
was a non-cooperative multi-agent game model describing the
process of trading emission reductions in a group of neighboring countries. For the case of two agents, the market equilibrium point combining features of Nash and Pareto solutions was
described in an explicit form. Special attention was paid to a
model for auction-based repeated trading between Eastern Europe and the former Soviet Union. For a simulation run both
parties were equipped with quadratic economic cost functions
and logarithmic ecological benefit functions calibrated against
available regional data (Figure 1 ).

Area B: Economic dynamics
The economic growth simulation project. This project
contributes to the application of DYN’s new model integration
methodology (see Activities for 2011) for analysis of macro-economic growth. Earlier, DYN analyzed countries’ macro-economic
trajectories using aggregated two-sector growth models, in
which capital and useful work acted as the growth determinants
(Figure 2 ). In 2010 an alternative aggregated model considering capital and educated labor as the key growth factors was
proposed. A detailed comparison of the results of two analytic
approaches employing two alternative modeling frameworks

will be a next step in the research effort; a goal will be to understand the roles of the major growth factors and to cross-verify
the models. In 2010 a preliminary analysis of the newly designed aggregated model was carried out. The model’s trajectory optimizing the country’s integrated discounted consumption
index over an infinite time interval was constructed numerically;
the underlying numerical algorithm was based on the use of
the infinite-horizon control-theoretic technique elaborated by
DYN. The model was calibrated using data on the U.S. economy.
Simulations demonstrated trends similar to those that had been
found based on the use of the previous two-sector growth model. In particular, both models show that the per capita economic
variables saturate in the long run. This qualitative agreement
between two alternative approaches provides a first step in the
development of a coherent model integration methodology that
can be applied to economic growth.
Climate change–driven natural catastrophes and
growth project. A conceptual global climate-economy model
was constructed and analyzed. The model captures the phenomenon of irreversible decisions, implying that the insufficient
environmental protection efforts of today may not be compensated for by future policy measures. The model assumes that the
probability of harmful environmental effects is positively related
to the concentration of greenhouse gases in the atmosphere
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Figure 3. Ecological network of urban energy metabolism.
which, generally, acts against society’s overall economic goal—
maximization of the world’s integrated discounted consumption
flow. In this conflicting situation, society decides on a scenario
for distribution of capital investment between production and
adaptation. A sensitivity analysis of the model showed that,
depending on the climate-driven conditional probabilities, the
optimal investment scenario can be strictly production-oriented,
strictly adaptation-oriented, and also balanced—setting a certain balance in investment in production and adaptation. The
analysis provided another piece of evidence to support the conjecture that the uncertain random impact from climate is critical
for choosing the optimal decision scenario.
The political economy and endogenous technological
change project. A model for market-driven social relationships
was constructed. The model assumes that competing firms employ skilled labor in R&D, that a government sets the number of
firms and minimum wage for unskilled labor, and that interest
groups representing both workers and firms lobby the government. The interest groups maximize their incomes and act as
leaders; and the government maximizes political contributions
from the interest groups and acts as a follower. A theoretical
analysis of the model showed that the degree of regulation in
the labor market is negatively related to the elasticity of substitution between skilled and unskilled labor. Moreover, based on a
conceptual model describing relationships between population
growth and pollution regulation, it was shown that a developing
country follows, typically, an environmental Kuznets path—the
country increases pollution at an early stage of development
and reduces it at later stages.

Area C: Ecological dynamics and
environmental management
The ecological network analysis project. The project focused on the application of ecological network methodologies
to urban systems and urban ecosystem health. Specifically, this
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approach was applied in a study of the flow of energy through
four Chinese cities. The cities were categorized into energy utilization levels similar to those used for ecological studies and then
assessed using ecological network analysis (Figure 3 ). The results show that cities do not have sufficient primary production
and thus are not as sustainable as ecological systems. They also
differ substantially in terms of the degree of mutualistic relations,
indicating that urban design in some cities can be improved to
maximize these features.
The modeling forest dynamics project. This project was
part of a joint DYN-FOR-EEP research effort and received support from the internal Greenhouse Gas Initiative fund. Research
was organized in two parts. One part used a simplified transport
equation to characterize the optimal forest management policy.
The model was equipped with a utility index reflecting economic
benefit and ecological cost from forest management. It was
shown that under reasonable assumptions the solution to the
transport equation converges to a stationary one; an approach
to optimizing the stationary solution through the choice of the
harvesting and planting rates was proposed. The other part
of the research focused on the design and analysis of a forest
growth model that took into account competition between trees.
The so-called “perfect plasticity assumption” stating that large
trees spread shade over the small ones and thus slow down their
growth, was used in the model design. Results included analytic
examples and statements on the existence and uniqueness of
the solution to the resulting transport equation with discontinuous growth and mortality coefficients.

Policy Impact in 2010
Brian Fath
• Signator to "Salzau Message" on Sustaining Ecosystem Services and Natural Capital
• Chair, Baltimore County Commission on Environmental Quality (CEQ)
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• Member, Baltimore County Sustainability Network

Arkady Kryazhimskiy
• Scientific Report to Alexey Makushkin, Head of the Analytic
Center for the RF Government, Permanent Mission of the RF
to the International Organizations in Vienna, 13 December
2010

Activities for 2011
In 2011 DYN will combine earlier established research in areas
A, B, and C with contributions to the new Advanced Systems
Analysis research agenda. In Area A research on infinite-horizon
control processes will be complemented by studies of longterm dynamics of heterogeneous systems; another focus will be
analysis of likelihoods of critical changes associated with agents’
expectation-driven behaviors and exogenous factors like limited
resources and random shocks. Game-theoretic research will address issues of learning, adaptation, and formation of coalitions
in groups of interacting agents. The control-theoretic method of
attainability domains will be used to explore medium-term paths
to low carbon economies; in this field, collaboration with APD is
expected. Activities in area B will contribute to research on sustainable growth as part of IIASA’s cross-cutting Driving Forces
of Global Transformation initiative; collaboration with POP and
RAV is expected. Activities in area C will contribute to research
on Food and Water research. New exploratory activities will
include an ASA-EEP project on assessment of systemic risk in
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dynamical networks, and the ASA Forum-based “Dream Valley”
project, which will use an “artificial world” to test the abilities of
formal forecasting methods. The latter project will overlap with
an exploratory project on model integration, which will look for
ways to integrate knowledge from a family of alternative models
viewing a complex system from different perspectives.

Personnel Resources
Scientific Staff
Arkady Kryazhimskiy (Russia), Program Leader
Sergey Aseev (Russia)
Alexey Davydov (Russia)
Brian Fath (USA)
Tapio Palokangas (Finland)
Elena Rovenskaya (Russia)
Gerald Silverberg (USA)
Alexander Tarasyev (Russia)
Chihiro Watanabe (Japan)

YSSP
Muhammad Amjad (Pakistan)
Alexey Ilin (Russia)

Administrative Support
Angela Dowds (United Kingdom)

Publications1
Journal Articles
*Davydov AA, Danchenko VI & Zvyagin MY (2010). Existence and uniqueness of a stationary distribution of a biological community.
Proceedings of the Steklov Institute of Mathematics, 267(1):40-49 (February 2010).
*Davydov AA & Shutkina TS (2010). Time average optimization of cycle process with profit and effort discounts. Russian Journal
of Nonlinear Dynamics, 6(1):151-158.
*Krasovskii AA, Tarasyev AM & Watanabe C (2010). Optimization of functionality development. Applied Mathematics and Computation, 217(3):1125-1134 (1 October 2010) (Published online 17 March 2010).
*Krey V & Minullin Y (2010). Modelling competition between natural gas pipeline projects to China. International Journal of Global
Environmental Issues, 10(1/2):143-171. [ENE]
*Kryazhimskiy A & Maksimov VI (2010). Resource-saving infinite-horizon tracking under uncertain input. Applied Mathematics and
Computation, 217(3):1135-1140 (1 October 2010) (Published online 21 January 2010).
*Kryazhimskiy AV & Osipov YS (2010). On dynamical regularization under random noise. Proceedings of the Steklov Institute of
Mathematics, 271(1):125-137 (December 2010).
*Osipov YS, Kryazhimskiy AV & Maksimov VI (2010). Some algorithms for dynamical reconstruction of inputs. Proceedings of the
Institute of Mathematics and Mechanics, Ural Branch of RAS, 17(1). Article in press.
*Su M, Fath BD & Yang Z (2010). Urban ecosystem health assessment: A review. Science of the Total Environment, 408(12):24252434 (15 May 2010) (Published online 26 March 2010).
*Tarasyev AM & Usova AA (2010). Construction of a regulator for the Hamiltonian system in a two-sector economic growth model.
Proceedings of the Steklov Institute of Mathematics, 271(4):265-285. Article in press.
*Tarasyev AM & Usova AA (2010). Nonlinear stabilizer constructing for two-sector economic growth model. Proceedings of the
Institute of Mathematics and Mechanics, Ural Branch of RAS, 16(5):297-307 (2010).
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.		
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*Zhang Y, Yang Z & Fath BD (2010). Ecological network analysis of an urban water metabolic system: Model development, and
a case study for Beijing. Science of the Total Environment, 408(20):4702-4711 (15 September 2010) (Published online 10 July
2010).
*Zhang Y, Yang Z, Fath BD & Li S (2010). Ecological network analysis of an urban energy metabolic system: Model development,
and a case study of four Chinese cities. Ecological Modelling, 221(16):1865-1879 (10 August 2010) (Published online 16 June
2010).

Book Chapters
*Aseev S, Besov K, Ollus S-E & Palokangas T (2010). Optimal economic growth with a random environmental shock. In: Cuaresma
J Crespo, Palokangas T & Tarasyev A (eds), Dynamic Systems, Economic Growth, and the Environment. Springer-Verlag, Heidelberg, Germany, pp.109-137.
*Fath BD & Mueller F (2010). Long-term ecosystem dynamics: Theoretical concepts of environmental change. In: Mueller F, Baessler
C, Schubert H & Klotz S (eds), Long-term Ecological Research: Between Theory and Application. Springer-Verlag, Berlin, Germany, pp.27-38.
*Krasovskii AA & Tarasyev AM (2010). High order precision estimates in algorithms for solving problems of economic growth. In:
Cuaresma J Crespo, Palokangas T & Tarasyev A (eds), Dynamic Systems, Economic Growth, and the Environment. SpringerVerlag, Heidelberg, Germany, pp.45-59.
*Krasovskii AA & Tarasyev AM (2010). Sequential precision of predictions in models of economic growth. In: Cuaresma J Crespo,
Palokangas T & Tarasyev A (eds), Dynamic Systems, Economic Growth, and the Environment. Springer-Verlag, Heidelberg,
Germany, pp.23-43.
*Kryazhimskiy A (2010). On a decentralized boundedly rational emission reduction strategy. In: Cuaresma J Crespo, Palokangas T
& Tarasyev A (eds), Dynamic Systems, Economic Growth, and the Environment. Springer-Verlag, Heidelberg, Germany, pp.215236.
*Lehmijoki U & Rovenskaya E (2010). Environmental mortality and long-run growth. In: Cuaresma J Crespo, Palokangas T & Tarasyev A (eds), Dynamic Systems, Economic Growth, and the Environment. Springer-Verlag, Heidelberg, Germany, pp.239-258.
*Palokangas T (2010). International emission policy with lobbying and technological change. In: Cuaresma J Crespo, Palokangas T
& Tarasyev A (eds), Dynamic Systems, Economic Growth, and the Environment. Springer-Verlag, Heidelberg, Germany, pp.161181.
*Rovenskaya E (2010). Optimal economic growth under stochastic environmental impact: Sensitivity analysis. In: Cuaresma J Crespo, Palokangas T & Tarasyev A (eds), Dynamic Systems, Economic Growth, and the Environment. Springer-Verlag, Heidelberg,
Germany, pp.79-107.

Books
*Crespo Cuaresma J, Palokangas T & Tarasyev A (eds) (2010). Dynamic Systems, Economic Growth, and the Environment. SpringerVerlag, Heidelberg, Germany. [POP]

Other Publications
Palokangas T (2010). GHG Emissions, Lobbying, Free Riding, and Technological Change. Discussion Paper No. 643, University of
Helsinki, Faculty of Social Sciences, Economics Discussion Papers (April 2010).
Sanderson W, Tarasyev AM & Usova AA (2010). Capital vs education: Assessment of economic growth from two perspectives (Abstract). In: NOLCOS 2010, 8th IFAC Symposium on Nonlinear Control Systems, 1-3 September 2010, University of Bologna, Italy.

Conference Proceedings
*Chen S, Fath BD & Chen B (2010). Ecological risk assessment of hydropower dam construction based on ecological network
analysis. In: Yang Z & Chen B (eds), International Conference on Ecological Informatics and Ecosystem Conservation (ISEIS
2010). 27-29 August 2010, Beijing, China.
*Chen S, Fath BD & Chen B (2010). Information indices from ecological network analysis for urban metabolic system. In: Yang Z
& Chen B (eds), International Conference on Ecological Informatics and Ecosystem Conservation (ISEIS 2010). 27-29 August
2010, Beijing, China.
Fath BD, Zhang Y, Yang Z & Li S (2010). Urban energy metabolism using ecological network analysis: Case study of four Chinese
cities. In: Digital Proceedings of the 7th Biennial International Workshop “Advances in Energy Studies 2010”. 19-21 October
2010, Barcelona, Spain.

Interim Reports
Aseev S, Besov K & Kaniovski S (2010). Optimal Endogenous Growth with Exhaustible Resources. IIASA Interim Report IR-10-011.
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Davydov AA, Pastres R & Petrenko I (2010). Optimization of the Spatial Distribution of Pollution Emission in Water Bodies. IIASA
Interim Report IR-10-002.
Mitsek S (2010). Marginal Efficiency of Fixed Capital, its Economic and Technological Factors, and Dynamics of Russian Economy.
IIASA Interim Report IR-10-007.

Scientific Recognition
Sergey Aseev

Editorships, memberships
• Deputy Editor-in-Chief, Proceedings of the Steklov Mathematical Institute
• Member, IFAC Technical Committee 2.4 “Optimal Control” (TC 2.4)
• Member, Organizing Committee, International School “Economic Growth: Mathematical Dimensions—2”, Moscow State University, 31 January–6 February 2011
• Corresponding Member, Russian Academy of Sciences

Alexey Davydov

Invited lectures
• Generic profit singularities of cyclic processes. Workshop on Nonlinear Control and Singularities. Porquerolles, Var (83), France,
24–28 October 2010
• Generic singularities of averaged optimization of cyclic processes with discount. Conference on Singularities, Geometry and
Topology. El Escorial, Madrid, 10–16 October 2010
• Normal forms of families of implicit ODEs. Universite de Nice Sophia Antipolis, 29 October 2010
• Optimization of pollution emission in water bodies, Universidad do Porto, CMUP, 20 January 2010

Editorships, memberships
• Member, Editorial Board, Journal of Dynamical and Control Systems
• Member, Editorial Board, Izvestia: Mathematics
• Vice-Chairman of Pr. Committee (Co-Chairman of Organizing Committee), International Conference on Differential Equations
and Dynamical Systems, Suzdal, Russia, 2–7 July 2010
• Member, Moscow Mathematical Society
• Member, American Mathematical Society

Brian Fath

Invited lectures
• Urban energy metabolism using ecological network analysis: Case Study of Four Chinese Cities. Advances in Energy Studies
Workshop. Barcelona, Spain, 19–21 October 2010
• Climate crisis, well-being and urban network metabolism. Beijing Development Area, Low Carbon Research Center, Beijing,
China, 2 August 2010
• Publishing high quality papers. Elsevier Editor’s Workshop, Beijing Normal University, Beijing, China, 2 August 2010
• Ecosystem goal functions for environmental management. Beijing School of Forestry, Beijing, China, 1 August 2010
• Socio-ecological systems: Flow analysis. Institute for Social Ecology, University of Klagenfurt, Vienna, Austria, 29 July 2010
• Ecological Networks: Complexity and mutualism. Viennese Talks on Resilience Research & Networks: New perspectives on
growth, development and innovation. Vienna, Austria, 27 May 2010

Award
• Appointed Deputy Director of the Low Carbon Research Center at the Beijing Development Area for the period 2010–2012

Editorships, memberships
•
•
•
•
•
•
•

Editor-in-Chief, Ecological Modelling Journal
President, North American Chapter of International Society for Ecological Modelling
Member, Editorial Board, The Scientific World Journal
Member, Editorial Board, International Journal of Ecodynamics
Member, Advisory Board, Encyclopedia of Global Environmental Pollution, Springer
Member, Board of Directors, International Environmental Modelling and Software Society
Member, Scientific Advisory Committee, EcoSummit 2012, Columbus Ohio
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• Member, Scientific Advisory Committee, International Society for Ecological Modelling 2011, Beijing, China
• Member, Scientific Advisory Committee, European Conference on Ecological Modelling 2011, Riva del Garda, Italy

Arkady Kryazhimskiy

Invited lectures
• Program packages: A tool for solving control problems under incomplete state information. 14th International Symposium on
Dynamic Games and Applications, Banff, Alberta, Canada, 19–24 June 2010
• Market equilibrium in negotiations and growth models. The Fourth International Conference on Game Theory and Managemnt,
St Petersburg, Russia, 28–30 June 2010

Editorships, memberships
• Member, Editorial Board, Journal of Computational Mathematics and Mathematical Physics
• Member, Editorial Board, Mathematical Game Theory and Its Applications
• Scientific Supervisor, International School “Economic Growth: Mathematical Dimensions—2,” Moscow, 31 January–6 February 2011
• Member, Russian Academy of Sciences

Tapio Palokangas

Editorships, membership
•
•
•
•

Associate Editor, European Economic Review
Associate Editor, Open-Acess, Open Assessment E-Journal
Member, Academic Council of the DEGIT Virtual Research Center, Kiel, Germany
Member, Technical Committee, IFAC

Elena Rovenskaya

Award
• Young teachers and scientists fellowship for significant results in teaching and research. Lomonosov Moscow State University,
2010

Membership
• Member, European Women in Mathematics Society
• Executive Director, Organizing Committee, International School “Economic Growth: Mathematical Dimensions—2”, Moscow
State University, 31 January–6 February 2011

Gerald Silverberg

Invited lectures
• The statistical phenomenology of innovation in the Longue Durée. DIME Workshop on Measuring, Mapping and Modelling
Technical Change, Sant’Anna School of Advanced Studies, 6–7 May 2010,.
• A percolation model of the product lifecycle. Dept. of Economics, Utrecht University, 2 June 2010.
• A percolation model of the industrial life cycle with increasing returns and product differentiation. Workshop on Advances in
Agent-Based Computational Economics ADACE 2010, Bielefeld University and ZIF, 5–7 July 2010
• Bistability, bifurcations and regime changes in economics and finance. Workshop “Toward an Alternative Macroeconomic
Analysis of Microfoundations, Finance-real Economy Dynamics and Crises,” Central European University, Budapest, Hungary,
6–8 September 2010

Editorship
• Associate Editor, Journal of Economic Behavior and Organization
• Associate Editor, Journal of Evolutionary Economics, Cliometrics, Structural Change and Economic Dynamics

Alexander Tarasyev

Award
• Prize named in honor of A.I. Subbotin for outstanding work in the field of mathematics. Presidium of the Urals Branch of the
Russian Academy of Sciences, 2010

Memberships
• Chairman, Technical Committee Optimal Control (TC 2.4), International Federation of Automatic Control (IFAC)
Associated Editor, IFAC World Congress, Milan, Italy, 2011
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External Research Contracts above €10,000
Title

Funder

Date from

Date to

Optimal Research and Extraction Policy in an
Endogenous Growth Model with Exhaustible
Resources

Österreichische National Bank

01.02.2010

30.11.2010

Total (€)

2009 (€)

14,000

14,000

Energy and Technology

Progress Report 2010

77

Transition to New Technologies Program
Arnulf Grubler (Acting Program Leader)
gruebler@iiasa.ac.at

complexity, as well as in servicing external research contracts
(MONITOR and WBGU).

Objectives

Global Energy Assessment (GEA)

The strategic goal of the TNT Program is to further understanding of the patterns, drivers, constraints, and impacts of
technological change, particularly in the areas that are key for
framing global sustainability conditions (such as climate change)
and to disseminate policy-relevant research findings through
high-level global forums and participation in major international
scientific assessments.
In terms of systems hierarchy, technological change arises
from the spatial and temporal diffusion of individual innovations
all the way up to the emergence of new technological combinations that could fundamentally redefine products, services, and
even entire markets. TNT’s strategic research goal consequently
focuses on the systemic aspects of technological change and
draws on empirical case studies, associated "meta" analysis,
novel modeling approaches, as well as scenario studies and
robustness analysis to inform technology policy choices from a
systemic perspective.
TNT's research aims for an improved empirical understanding that feeds into new modeling approaches of technological
change with an emphasis on the treatment of technological uncertainty, spatial and actor heterogeneity, and assessments of
the potential economic and societal impacts that could result
from pervasive diffusion and adoption of new technologies. Priority is given to those technology areas that maximize synergies
and cooperation with other IIASA research programs in particular in the energy and climate areas, complemented by exploratory analysis in key policy-relevant areas, such as the digital
divide. A final objective of TNT is to maximize the visibility of its
research staff through participation in a few, key international
assessments and collaborative activities, most notably the Intergovernmental Panel on Climate Change (IPCC) and the Global
Energy Assessment (GEA), including software development for
scientific data documentation and dissemination.

Within the context of the Global Energy Assessment (see ENE
activity report for more details), TNT has received the distinction
of coordinating two knowledge modules (KMs, which will be
chapters of the final published report). Arnulf Grubler serves
as convening lead author (CLA), on KM18 on urbanization and
KM24 on technology innovation policy. Other TNT scientists
serving as lead and contributing authors for the two GEA KMs
include Niels Schulz, Vadim Chirkov, and TNT research associates Shobhakar Dhakal and Charlie Wilson. TNT researcher and ENE Acting Program Leader Keywan Riahi serves as
CLA on GEA’s scenario chapter which assumes a central synthesizing and coordinating role across the various topics addressed
within GEA. All TNT scientists have also actively contributed to
this KM.
The year 2010 was characterized as the summit of all GEArelated assessments. All knowledge modules were completed
and underwent an extensive IPCC-style peer review process.
Technical editing is currently in progress, and the final GEA report is due to be published by Cambridge University Press in
connection with the official GEA launch in mid-2011. It is impossible to summarize the wealth of information contained in the
knowledge modules of GEA within the space limitations of this
Progress Report. Instead, a most natural question of "what's
new" is summarized here for the two knowledge modules, coordinated by TNT.
KM24 Energy Technology Innovation Systems: In quite
a contrast to the customary reflective nature of international
assessments, KM24 contains, above all, new data. A first-ever
comprehensive quantification of the resource inputs (investments) in energy technology innovation, spanning all technology
life cycle stages (from R&D, to niche market applications, and
finally technology diffusion) as well as energy supply and energy
end-use technology investments was assembled. The latter in
particular breaks new ground, as quantitative estimates did not
exist in the prior literature and the KM24 assessment has identified energy end-use technologies as the dominant focus of investments with a range of US$1–4 trillion annually, compared to
energy supply-related technology investments of some US$0.8
trillion per year, which have been the traditional area of research
and policy concern. This new finding suggests a greater focus on
innovation policy in energy end-use technologies (see also the
report on the Technology Portfolio research below) as well as on
financial and other diffusion-related incentives which are critical
in terms of complementing R&D and niche market technology
deployment efforts. The assessment also identified the growing
importance of emerging economies in energy technology innovation with BRIMCS (Brazil, Russia, India, Mexico, China, and
South Africa) emerging economies—countries now rivaling the
traditional OECD countries in terms of energy technology R&D,
which suggests a need for improved international coordination

Scientific Achievements in 2010
Highlights
Research in 2010 was structured around three focal areas: the
GEA where TNT researchers coordinate three knowledge modules (report chapters) on urbanization, technology innovation
systems, and long-term transition pathway scenarios. All modules were completed in 2010 and went through an extensive
IPCC-style peer-review process; they will be published in 2011 by
Cambridge University Press in connection with the official GEA
launch. A second focus was on disseminating past research findings, most notably joint work with ENE on energy technology innovation portfolios, which received wide press coverage. A third
focus in 2010 was to initiate new basic research in the domains
of technology scaling dynamics and in modeling technological
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in technology research beyond the mandate of existing institutions such as the OECD or the International Energy Agency (IEA).
KM24 also contains a rich set of 20 detailed case studies on energy technology innovation, covering successes and failures that
inform the technology policy design criteria identified in KM24.
(The case studies will be published as a commercial book by
Cambridge University Press in 2011). The case studies break new
ground in opening the "black box" of technological change in
the sense that they analyze in detail the various sources of technological advance and also quantify their respective role in cost
reductions (see Figure 1 developed by KM24 in collaboration
with TNT alumnus Gregory Nemet). Finally, the new concept
of technological "granularity" is introduced. Historically, successful energy technology innovations have been characterized
by the prevalence of a multitude and diversity of "small" (locally
adapted) solutions to problems even at global scale, as opposed
to singular, large-scale, planetary solutions (be these geo-engineering, solar power satellites, or a single design nuclear fusion
reactor). "Granular" small-scale innovations offer the potential
of a multitude of repeated experimentations, learning, and adaptation to diverse adoption environments. (An example is the
dramatic difference in industrial and managerial experience that
stems from building and operating a million wind turbines as
opposed to some 1,000 nuclear reactors). From that perspective,
the critical innovations paving the way to energy sustainability
will reside in energy end use (e.g., efficiency) and locally adapted supply options (e.g., in renewables) that are in stark contrast

to the prevalence of the uniform, global technology landscape
that has characterized the fossil fuel age.
KM18 Urbanization: Again this knowledge module synthesizes entirely new data on urban energy use, an activity coordinated by TNT researcher Niels Schulz. The analytical findings
are different from the traditional view of urban systems as being resource wasteful. In fact, in terms of direct (final) energy
use, cities in developed economies generally have significantly
lower levels of energy use per capita compared to national averages. This is partly because of differences in economic structure (more services) and also higher population densities (less
single-family dwellings), but more importantly because public
transport, which is not economically viable in low-density rural
and suburban environments, reduces transport energy demand.
Another novel finding is the identification of a new urban NorthSouth divide in terms of resource intensiveness. Whereas OECD
cities (even in North America or Australia) generally have lower
(direct) energy use, most cities in developing economies have
higher per capita consumption levels than the national average.
Here the much more pronounced urban-rural income gradient
compared to OECD countries results in much higher resource
and energy consumption levels by urban residents. KM18's assessment also identifies the limits of traditional accounting approaches, such as those underlying the reporting of greenhouse
gases (GHG) under the United Nations Framework Convention
on Climate Change (UNFCC). These are based on national accounting frameworks and focus on reporting direct energy flows

Demand pull
policies
(tax credits)
Operation &
Maintenance Cost

Levelized costs
per kWh
Capital Cost
Supply push
policies
(R&D, consortia)

Figure1. History of the U.S. Solar Thermal Electricity Program 1982–1992 showing a “virtuous” technology development cycle as a
result of well coordinated policies. Demand-pull policies enabled expanding market applications which in turn enabled scaling up of
the technology, reduction of capital costs through economies of scale effects, learning by doing (LBD), and reductions in component
failures (lowering operating costs). Supply-push policies such as R&D (even at declining budgets) led to technology improvements (efficiency) that further lowered capital costs. In the aggregate, levelized total costs per kWh declined by a factor of three over 10 years.
Note that this positive innovation development cycle came to an abrupt halt after 1992 with the sudden discontinuation of public
policy support. Source: GEA KM24.
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and uses, while ignoring "embodied" energy and GHG emissions associated with trade—a limitation that is problematic for
urban systems which are extremely "open economies." KM18
contains the first-ever comparative assessment of the differences between "production-"(UNFCC methodology) and "consumption-"based energy (based on multi-regional Input-Output
[IO] tables) and GHG accounting. However, it also cautions that
many of the data and conceptual intricacies of consumptionbased energy and GHG accounting at the urban scale remain
unresolved. KM18 also breaks new ground in illustrating the
different impacts of various policies on urban energy and environmental footprints. Quantitative simulations commissioned
for KM18 and performed by a research team at Imperial College,
London, demonstrate the comparatively limited potential for narrow energy-supply side policies in urban settings (e.g., through
energy cogeneration or on-site energy generation) compared to
more integrative policy approaches that manage urban density
and form (and transport), building efficiency, as well as urban
energy systems optimization proper. Lastly, KM18 cautions
against exuberant expectations regarding the potential of urban
renewable energies. In larger, denser cities there is a significant
mismatch between the energy densities offered by locally harvested renewable energy flows (typically below 1 W/m2) and the
high spatial concentration of people, economic activities, and
resulting energy that typically approach energy demand density
levels of some 100 W/m2. Locally harvested urban renewables
are thus a 1% option and are extremely small in comparison to
energy efficiency and urban transport improvement potentials.

Workshops
In connection with the various GEA knowledge modules, altogether four workshops/writing meetings were organized by TNT
in 2010. One was held at IIASA, and the other three were held
in the USA (one at Tufts, and two at Yale University).

Disseminating TNT research
A number of important TNT research findings were widely disseminated in 2010, including peer-reviewed journal publications,
IIASA's Options magazine, and other high-visibility publications
and policy briefs. The multi-year research into the costs of the
French nuclear scale-up and on historical technology scaling dynamics were published in the peer-reviewed literature as well as
in Options, receiving wide peer recognition and press coverage
(see the TNT 2009 Progress Report on their findings). A special
issue of Energy Economics devoted to Economics of Technologies to Combat Global Warming, edited by Bill Nordhaus of
Yale University and Nebojsa Nakicenovic, which summarized a series of highly successful earlier workshops (see TNT
Progress Reports 2008 and 2009) was also completed in 2010
and went online on 4 February 2011. A contribution to Nature
Geoscience to which TNT researchers Nebojsa Nakicenovic, Arnulf Grubler, and Keywan Riahi, made important contributions,
corrected important misconceptions regarding the IPCC emissions scenarios. A paper, synthesizing joint TNT/ENE research on
technology portfolios in a climate-constrained world, appeared
in the inaugural issue of the journal Carbon Management and
received wide coverage, being summarized in Options and the
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Figure 2. Innovation Portfolio Assessment. Current investments
in climate-friendly technologies (R&D, right) measuring past
(cumulative 1974–2008) and current (2008) public R&D expenditures in countries of the International Energy Agency by energy
technology category. Future technology needs (min/mean/max
across scenarios, left) measuring technology market potentials in
future climate mitigation scenarios (shares in 2000–2100 cumulative emission reduction). The comparison reveals a significant
R&D portfolio mismatch between end-use efficiency and supplyside technologies, most notably nuclear.
Yale Environmental News and also featuring prominently in the
Dot.Earth blog of the New York Times. The IIASA press release
received some 4,200 hits by journalists (the highest number for
all IIASA press releases in 2010) and resulted in some 30 media
reports. The paper contrasts past and current energy technology R&D portfolios in the member countries of the International
Energy Agency (IEA) with a "needs-based" analysis of technologies needed to stabilize climate change in the 21st century. This
draws on the rich set of scenarios generated by past IIASA research within ENE and the Greenhouse Gas Initiative (GGI)
which explore all salient uncertainties associated with climate
change mitigation (Figure 2 ). An important policy-relevant finding is the identification of a significant mismatch between the
portfolio of identified technology needs to meet climate stabilization targets on the one hand and energy technology R&D
portfolios on the other. Energy efficiency improvements are
identified as the single most important option in future climate
change mitigation scenarios, whereas past and current energy
technology R&D portfolios unduly focus efforts on the energy
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demand. A statistical summary of access to the Web tools developed by TNT is given in Figure 3.
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Figure 3. 2010 (year totals) access statistics to TNT Web tools
offered as a service to the wider scientific community. Note in
particular the logarithmic scale of access statistics. By far the
most popular Web tool with close to 30,000 hits and more than
10,000 data downloads was the IPCC RCP (reference concentration pathways) database, developed in collaboration with
ENE, which makes detailed temporal and spatial scenario data
available for the climate modeling community. The database was
launched in 2009 and access statistics in 2010 were correspondingly high. Also shown are access statistics for the scenario database of IIASA’s Greenhouse Gas Initiative (GGI) launched in
2007 as well as the LSM2 model which allows formal analysis of
technological growth, diffusion, and substitution processes and
was first offered on the Web in 2006.
supply side. Notably, nuclear energy is receiving 50% of all
public R&D support in IEA countries, but invariably accounts for
only up to 10% of future climate change mitigation portfolios.
Conversely, energy efficiency-related technologies have received
less than 10% of public energy R&D support, while invariably
accounting for at least 50% in climate mitigation portfolios, an
imbalance that needs to be addressed.
Lastly, the scientific Web tools developed by TNT’s Peter
Kolp in collaboration with ENE (see also the ENE Progress Report) for the display and dissemination of complex scientific information is receiving ever-increasing recognition and customer

Given the scale and pace of the GEA-related activities in 2010,
a more limited number of new research initiatives were begun.
Two activities are highlighted here. A sequel development to the
innovative agent-based model of technological complexity was
begun in 2010 by Tieju Ma and Arnulf Grubler. The model replaces the traditional representation of technologies at the plant
or facility level by a more disaggregated representation of technology components that can (re-)combine into new technological configurations under an evolutionary algorithm evoking stochastic innovation and knowledge spillovers with an uncertain
economic selection environment. This new model under development pushes the envelope of computational feasibility as well
as representation of simulation results because of the extremely
large number of components and resulting technological combinations possible. A novel way of representation in the form
of a combinatorial matrix is shown in Figure 4 (the illustration
displays a snapshot in time only; in reality the model displays
the changing evolution of the combinatorial technology space in
the form of animated displays). A second, new research initiative
between TNT and ENE was initiated between Charlie Wilson,
Keywan Riahi, Arnulf Grubler, and Volker Krey. By adopting
the scaling dynamics analysis methodology developed by TNT,
the research investigates the technology dynamics across a wide
range of energy and climate mitigation scenarios to answer the
question: how does the future dynamics of technological transitions displayed in the scenarios compare with historical experience? This research will also be fundamental in answering the
question: what would constitute an appropriate quantitative
baseline against which the effects of policies aiming at accelerated technological change and transitions can be assessed?

External contracts
Work on two external research grants continued in 2010.
The first grant is from DG Research, European Union, on a
“Monitoring System on the Development of Global Air Transport
(MONITOR).” TNT’s contribution to this larger research consor-

Figure 4. Combinatorial Map of Evolving Technological Complexity: Technologies (green), technology components (blue), and their
realized combinations (matrix dots): technologies created, but not used in the market (white), in actual growing use (red) , and being
phased out (orange). Represented here is the situation at time step 100 of an illustrative simulation of this agent-based model in which
the evolving technology space is simulated over altogether 300 time steps.
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tium coordinated by the German aerospace agency DLR, is a
comprehensive survey of changing macro-variables that affect
the aircraft industry, including demographics, economics, energy, and technology trends. This research can most usefully capitalize on the Web-based scenario database developed by TNT
for the IPCC process (see also the 2009 TNT Progress Report).
A second research contract is from the German Advisory
Board on Global Change (WBGU) to support the participation of
Nebojsa Nakicenovic, assisted by Niels Schulz, in a major study
on transformative change (see also section on Policy Impact below).

Policy Impact in 2010
TNT researcher Nebojsa Nakicenovic was a key contributor to a
policy brief issued by WBGU on Climate Policy Post-Copenhagen. Following the disappointing outcome of the international
climate negotiations in Copenhagen, the policy brief outlines a
revised three-level strategy to move international negotiations
forward. It was very influential with the German Government,
the European Union, and policymakers within the United Nations.
Arnulf Grubler and Charlie Wilson received an invitation to
draft a policy white paper on technology strategies for a transition to green growth as input to the 2011 World Economic and
Social Survey (WESS) to be released by the United Nations Department of Economic and Social Affairs (UNDESA).
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chapters and an additional 16 papers, including journal article
submissions, in 2010.

Activities for 2011
The main thrust of activities in 2011 will be on the official launch
of the GEA and associated dissemination efforts. First papers
on the new-generation agent model of technological complexity and of the technology scaling dynamics of GHG mitigation
scenarios are planned to be completed in 2011. A new research
initiative on linking demographic and human capital characteristics to patterns and rates of technological change in end-use applications is also planned in cooperation with the POP Program,
reflecting the new long-term 2011–2015 Research Plan.

Personnel Resources
Scientific Staff
Arnulf Grübler (Austria), Program Leader (acting)
Chunjie Chi (China)
Vadim Chirkov (Russia)
Shobhakar Dhakal (Nepal)
Tieju Ma (China)
Nebojsa Nakicenovic (Austria)
Keywan Riahi (Austria)
Niels Schulz (Germany)
Charles Wilson (United Kingdom)

Summary of Activities, 2010

Scientific Support

TNT's in-house research effort in 2010 amounted to 43 person-months. The somewhat reduced in-house research effort
reflects a greater emphasis on collaborative and extramural
research activities, particularly in association with the GEA. Program researchers taught classes at altogether five universities in
Austria, China, and the USA, delivered some 70 lectures, and
submitted/published 15 peer-reviewed journal articles and book

YSSP

Peter Kolp (Austria)
Sayaka Inoue (Japan)
Bernadett Kiss (Hungary)

Administrative Support
Elizabeth Lewis (United Kingdom)
Patricia Wagner (USA)

Publications1
Journal Articles
*Doll CNH & Pachauri S (2010). Estimating rural populations without access to electricity in developing countries through nighttime light satellite imagery. Energy Policy, 38(10):5661-5670 (October 2010) (Published online 19 June 2010). [ENE]
*Grubler A (2010). The costs of the French nuclear scale-up: A case of negative learning by doing. Energy Policy, 38(9):5174-5188
(September 2010) (Published online 26 May 2010).
*Grubler A & Riahi K (2010). Do governments have the right mix in their energy RD portfolios? Carbon Management, 1(1):79-87
(October 2010). [ENE]
*Keirstead J & Schulz NB (2010). London and beyond: Taking a closer look at urban energy policy. Energy Policy, 38(9):4870-4879
(September 2010) (Published online 12 August 2009). [ENE]
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.
Further publications by TNT staff, Nebojsa Nakicenovic and Keywayn Riahi can be found in the publciation list of the Energy Program (page
88).		
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*Moss RH, Edmonds JA, Hibbard KA, Manning MR, Rose SK, van Vuuren DP, Carter TR, Emori S, Kainuma M, Kram T, Meehl GA,
Mitchell JFB, Nakicenovic N, Riahi K, Smith SJ, Stouffer RJ, Thomson AM, Weyant JP & Wilbanks TJ (2010). The next generation
of scenarios for climate change research and assessment. Nature, 463(7282):747-756 (11 February 2010). [ENE]
*Nie K, Lin S, Ma T & Nakamori Y (2010). Connecting informal networks to management of tacit knowledge. Journal of Systems
Science and Systems Engineering, 19(2):237-253 (June 2010).
*Schulz NB (2010). Delving into the carbon footprints of Singapore – Comparing direct and indirect greenhouse gas emissions of
a small and open economic system. Energy Policy, 38(9):4848-4855 (September 2010) (Published online 21 September 2009).
*van Vuuren DP, Edmonds J, Smith SJ, Calvin KV, Karas J, Kainuma M, Nakicenovic N, Riahi K, van Ruijven BJ, Stewart R & Thomson A (2010). What do near-term observations tell us about long-term developments in greenhouse gas emissions? Climatic
Change, 103(3-4):635-642 (December 2010) (Published online 26 October 2010). [ENE]
*Zhou W, Zhu B, Li Q, Ma T, Hu S & Griffy-Brown C (2010). CO2 emissions and mitigation potential in China’s ammonia industry.
Energy Policy, 38(7):3701-3709 (July 2010) (Published online 12 March 2010). [ENE]

Other Publications
Grubler A (2010). Costly lessons of nuclear scale-up. Options (IIASA, Laxenburg, Austria), Winter 2010, p.25.
Grubler A & Riahi K (2010). Getting the right balance in energy RD portfolios. Options (IIASA, Laxenburg, Austria), Winter 2010,
p.18. [ENE]
Manning MR, Edmonds J, Emori S, Grubler A, Hibbard K, Joos F, Kainuma M, Keeling RF, Manning AC, Meinshausen M, Moss
R, Nakicenovic N, Riahi K, Rose SK, Smith S, Swart R & van Vuuren DP (2010). Misrepresentation of the IPCC CO2 emission
scenarios (in “Correspondence”). Nature Geoscience, 3(6):376-377 (June 2010). [ENE]
Nakicenovic N (2010). Energizing the global MDG effort. Options (IIASA, Laxenburg, Austria), Summer 2010, pp.18-19.
Schulz NB (2010). Accounting for a city’s carbon footprint. Options (IIASA, Laxenburg, Austria), Winter 2010, p.24.
Schulz NB (2010). Urban energy consumption database and estimations of urban energy intensities. Global Energy Assessment
(GEA) Knowledge Module 18 working paper. International Institute for Applied Systems Analysis (IIASA), Laxenburg, Austria.
Schulz NB (2010). Urban energy policy needs attention. Options (IIASA, Laxenburg, Austria), Summer 2010, p.25.
von Winterfeldt D & Nakicenovic N (2010). Energy climate change. Options (IIASA, Laxenburg, Austria), Winter 2010, pp.6-7. [DIR,
ENE]
Zhu B & Ma T (2010). Ammonia’s greener potential. Options (IIASA, Laxenburg, Austria), Summer 2010, p.24. [ENE]

Policy Reports
*Nakicenovic N & Schulz NB (Contributors) (2010). Climate Policy Post-Copenhagen: A Three-Level Strategy for Success. German
Advisory Council on Climate Change; WGBU Policy Paper No. 6 (April 2010). [ENE]

Scientific Recognition
TNT researchers Grubler, Ma, Nakicenovic, and Riahi have been appointed to altogether 30 external advisory committees and
serve on the editorial boards of 10 scientific journals reflecting their wide peer recognition.

External Research Contracts above €10,000
Title

Funder

Date from

Date to

Total (€)

2009 (€)

MONITOR
Monitoring System on the Development of Global
Air Transport

European Commisson, DG Research

01.06.2009

31.05.2011

73,377

41,962

WBGU funding

Stiftung Alfred-Wegener-Institut für Polarund Meeresforschung

01.01.2010

31.12.2010

31,077

31,077
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Energy Program
Keywan Riahi (Acting Program Leader)
riahi@iiasa.ac.at

Objectives
The overarching goal of the Energy (ENE) Program is to provide
scientific and strategic analysis to foster a better understanding of the dynamics of future energy transformations, their main
driving forces, enabling factors, barriers, and their consequences
for the social, economic, and environmental dimensions of human wellbeing.
ENE research areas are at the core of a number of central research themes at IIASA, in particular the integrated assessment
of climate change, the analysis of the energy dimensions of poverty, the role of energy services in fostering further economic development, and energy-related uncertainty and risk assessments.
The Program’s aim is to improve the understanding of viable
policy mechanisms, leverages, and portfolios that would permit
the transformation of the present energy system to a cleaner
and more sustainable one. This comprises both scenario analysis
based on systems engineering and integrated assessment modeling to explore trade-offs between the various energy policy
objectives (e.g., climate change and energy security) and the
development of new methodologies for the explicit represen-

tation of uncertainties (and associated risks) and demand-side
heterogeneity and inequality. While the former research effort
is typically geared toward identifying climate change response
strategies that are robust against a wide range of uncertainties,
the latter research on heterogeneity is an integral part of ENE’s
research focus on sustainable access to energy services.
In addition to the core research activities, ENE is hosting and
coordinating the international Global Energy Assessment (GEA)
with the aim of facilitating exchange among energy experts and
leading businesses, governments, and international organizations, and also of promoting the dissemination of leading-edge
technical, policy, and strategic advice. GEA involves some 300
Lead Analysts and 200 anonymous Reviewers from around the
world working together on a comprehensive and integrated assessment of major energy challenges and the ways forward in
terms of embarking on more sustainable development pathways.

Scientific Achievements in 2010
Highlights
ENE research activities in 2010 focused on four main areas, all
related to the assessment of the multiple benefits of the energy transformation toward sustainable development, including

Figure 1. The interactive Web-based MCA tool, developed by the ENE and ASA Programs, provides a platform for multi-criteria analysis
of policy priorities and their implications for regional and global investment decisions.
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1) the identification of policy mechanisms to improve access to
clean and modern energy services for the poor, 2) assessment
of GHG mitigation measures to limit global warming to nondangerous levels, 3) exploration of the trade-offs and synergies
of environmental policies for improving energy security, and 4)
detailed global assessment of policies to eradicate the adverse
impacts of energy-related air pollution. The main findings with
respect to the benefits and costs of addressing multiple energy
objectives simultaneously are summarized in the Global Energy
Assessment (GEA), for which ENE researchers in 2010 coordinated two knowledge modules (two chapters in the final report,
KM17 and KM19) on future scenarios and on energy access. In
addition to the GEA, ENE continued its research in the area of
renewable energy and played a leading role in the climate science community in developing a new scenario framework for
mitigation, impacts, and adaptation analysis in preparation for
the Fifth IPCC Assessment Report.

assess technological feasibility as well as the economic implications of simultaneously meeting a range of sustainability objectives. Specifically, KM17 assesses technical measures, policies,
and related costs and benefits for providing: universal access to
affordable clean cooking and electricity for the poor; curbs on
air pollution and health damage from energy use; improvements
to energy security throughout the world; and GHG emissions
mitigation for limiting climate change to sustainable levels.
Not all findings from KM17 can be summarized here, given
space limitations. From a broader perspective, however, the
assessment clearly indicates that the energy transformation is
technically possible, as long as there is a rapid introduction of
policies and fundamental political changes toward coordinated
efforts to integrate global concerns, such as climate change, into
local and national policy priorities. Key, in this respect, is the integration of objectives that may lead to substantial economic cobenefits. For instance, KM17 finds that achieving society’s nearterm pollution/health objectives are greatly furthered by climate
mitigation, and similarly, that stringent climate policy can help
to further the energy security goals of individual countries and
regions. The combined costs of climate mitigation, energy security, and air pollution control thus come at a significantly reduced total energy bill if the multiple economic benefits of each
are properly accounted for. According to the estimates of KM17,
an integrated approach to climate and other objectives would
reduce the costs of pollution control at the global level by more
than $400 billion annually (Figure 2a ), at the same time also
lowering energy security costs, which would result in savings of
about $130 billion (Figure 2b ). In addition, subsidies to carbonintensive oil products and coal amount at present to about $132
to $240 billion per annum. Rapid decarbonization of the energy
system reduces the need for these subsidies to affluent populations by about $70–$130 billion by 2050.

GEA-KM17: Transformational energy
pathways toward sustainable development
In 2010 ENE finalized Knowledge Module 17 of the GEA, which
forms a central chapter of the assessment in the sense that it
achieves integration across the wide spectrum of energy issues
discussed in the report as a whole. The transformational scenarios of KM17 are the result of an iterative process over the
last three years in the course of which ENE modeling experts
(Keywan Riahi (CLA), Volker Krey, Shilpa Rao, Oscar
Van Vliet, Yu Nagai ) assumed a synthesizing and coordination role to facilitate the integration of main findings from the
GEA on energy resources and potentials, up-stream supply-side
technologies, demand-side measures (in the industry, residential,
and transportation sectors), lifestyles, and policies into an overall framework for scenario development. The resulting scenarios
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Figure 2. Benefits of climate mitigation for pollution control and energy security costs. Three different pathways in 2030. Colored boxes
denote costs of different sectors to improve energy security or pollution, respectively. Gray bars show the added costs of climate mitigation to achieve weak (<30% chance of 2°C), intermediate (30%-50% chance of 2°C) or stringent climate targets (>50% chance
of 2°C). As indicated by the black arrows, increasing stringency of climate mitigation reduces the costs for both energy security and
pollution control (Source: GEA-KM17).
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New multi-criteria modeling tools
To permit the concurrent assessment of multiple objectives, a
new multi-criteria modeling approach was developed by the ENE
Program in collaboration with Marek Makowski (of IIASA’s
ASA Program). In addition, a prototype Web-based MCA-tool
was developed in 2010, specifically designed for policy advice
and the communication of complex scenario results (Figure 1 ).
The MCA tool permits visualization of the trade-offs and synergies of specific policy choices so that evaluation and prioritization of investment decisions can be made under multiple policy
objectives. It is planned to make the framework publicly available as an open-access planning device later in 2011. A beta
version of the tool was presented with great success to a highlevel expert group from the Global Energy Facility (GEF) and the
World Bank in January 2011. Together with a comprehensive
scenario database of the GEA pathways, it will serve KM17 as
the main resource for online dissemination of quantitative scenario results.

GEA-KM19: Energy access in developing
countries
In 2010 ENE researcher Shonali Pachauri coordinated a team
of authors to finalize the drafting of Knowledge Module 19 of
the GEA dealing with “Energy Access in Developing Countries.”
The chapter reviews historical progress regarding the provision
of access to electricity and clean cooking globally and assesses
the current status of energy access both globally and regionally for major regions, including Asia, Africa, and Latin America.
During 2010 an external review of the chapter was completed,
and the writing team incorporated reviewers' comments according to the standards stipulated by the review editor.
The assessment of energy access in developing countries carried out for the GEA also involved the collection and development of a large database on energy access within nations, which
served as the basis for additional analysis carried out within the
ENE Program.
ENE research on energy access and the potential health
benefits from improved access aimed to explicitly assess current energy use patterns in households across major regions and
nations. A detailed modeling framework was established to assess how the household energy transition can be accelerated
through the use of alternative policy levers. The resulting scenarios explore the costs and the impacts of such policies. As part of
this work, a global assessment was undertaken in 2010 through
a bottom-up detailed and highly heterogeneous analysis of the
situation regarding household access to energy. This included in
particular a detailed analysis of the residential consumption patterns for three key regions of the world where the lack of access
is most acute, including countries of sub-Saharan Africa, and
South and Pacific Asia. Although results indicate that achieving
almost universal access by 2030 would cost up to US$38 billion
per year, it will result in avoiding an average of between 0.77
and 1.68 million premature deaths every year till 2030 or saving
over 20 million DALYs annually (Figure 3 ). Additional benefits
that are likely to be substantial include time savings for women
and children and the potential for improved livelihood opportu-
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nities. The policies needed to achieve this include not only fuel
subsidies on cleaner energy carriers but also grants or microfinance that improve access to cheap credit for households that
would enable them to buy the end-use equipment and cover the
capital costs associated with a switch to cleaner fuels.

Renewable energy focus
In 2010 a focus of ENE research was dedicated to the role of
renewable energy (RE) in a future energy system. Volker Krey
and Keywan Riahi served as Lead Author and Review Editor,
respectively, of the IPCC Special Report on Renewable Energy
Sources and Climate Change Mitigation (SRREN). In addition,
participation in two scientific activities, the EU FP7 EnerGEO
project and the Renewable Initiative started by NREL, that aim
to improve the characterization of the renewable resource basis
and its representation in integrated modeling analysis. The contribution of ENE researchers to these activities is (i) to pursue
the dialog with remote sensing experts, geospatial data analysts,
and RE technology experts, and (ii) to work jointly with other
modeling teams to develop scenarios that test new resource
characterizations and also explore the implications for future
integrated modeling work. EnerGEO also involves the ESM and
MAG programs, thereby fostering additional cross-program collaboration at IIASA.

Toward new scenarios for the IPCC Fifth
Assessment Report (AR5)
A new generation of future climate scenarios with updated economic data, emerging technologies, and updated environmental
observations are needed to improve understanding of potential
climate and socioeconomic outcomes. ENE has played a central
role in shaping this community-wide process, including the development of one of the four new "representative concentration
pathways"(RCPs) that will form the analytical backbone for the
new climate projections for the IPCC AR5. While the data from
the RCPs are being used by all major international climate modeling teams, the RCP groups have submitted nine papers as part
of a Special Issue to Climatic Change in 2010 with Keywan Riahi
serving as co-editor of the whole issue and ENE staff members
Volker Krey, Shilpa Rao, and Nebojsa Nakicenovic coauthoring no fewer than seven other papers.
The finalization of the RCPs is just the initial step in a longerterm process toward the integrated climate change scenarios of
the IPCC-AR5 (to be released in 2013). The blueprint of this new
scenario development process was summarized by leading scientists in the field, including ENE staff members Nakicenovic
and Riahi in the prestigious journal Nature in 2010. In addition,
preparatory meetings were organized by the Integrated Assessment Modeling Consortium (IAMC) co-hosted by the ENE Program in October 2010 in Washington DC, and later by the IPCC
Working Group III in Berlin (November 2010) to design the architecture of the new community scenarios. A small writing team
comprising mitigation, adaptation, and climate impacts experts,
including Keywan Riahi, is in charge of summarizing the main
agreements of the meeting in a framing document that aims to
guide the integrated assessment community in the development
of new scenarios.
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Figure 3. Investment requirements and health benefits of achieving universal energy access (Source: GEA-KM19).

International modeling comparison projects
co-led by ENE
A number of international modeling comparison projects that
are due to feed into AR5 are already under way. ENE scientists
played a very active role in these modeling comparison projects,
notably the Asian Modeling Exercise (AME) and the Stanfordbased Energy Modeling Forum (EMF) 24 study. Both projects involve about two dozen internationally renowned modeling teams,
with Volker Krey and Keywan Riahi serving on the steering
committees of both projects. The AME is focusing on developing
a better understanding of the role of Asia in future international
climate policy architectures by bringing together global Integrated Assessment modeling teams and regional modelers as well as
experts with Asia-specific knowledge. Global and regional modeling teams from several Asian IIASA member countries (China,
India, Japan, Korea) are also participating in the AME, thereby
offering the unique opportunity for collaboration embedded in
a larger scientific community network. The EMF24 study, which
is specifically exploring the role of technology in climate change
mitigation and energy security, was initiated in early 2010. In
addition to modeling teams, numerous technology and policy
experts are involved in this study.
As a service to the Integrated Assessment community, ENE
has developed a set of interactive scenario databases that are
presently used to manage both the AME and the EMF24 projects. The Integrated Assessment Modeling Consortium (IAMC),
co-led by ENE researchers, plans to develop these databases further into a central Integrated Assessment community scenario
repository that will improve accessibility of scenario data and
enable large-scale analysis of emission and energy scenarios.
These features are a particularly important service for policyrelevant scientific assessments such as the IPCC AR5 for which

four ENE/GEA staff members have been appointed as Lead Authors (Luis Gomez Echeverri, Volker Krey, Nebojsa Nakicenovic, and Keywan Riahi ).

Global energy assessment: Coordination and
dissemination
The Global Energy Assessment (GEA) is a multi-year and multistakeholder activity that seeks to identify strategies and options
for addressing, in a comprehensive and integrated fashion, the
major global challenges necessitating action on energy including
poverty alleviation, economic growth, climate change mitigation,
greater security, etc. The GEA is being produced by 300 Leading Analysts and 200 anonymous Reviewers who are independent scientific and technical experts from academia, business,
governments, and intergovernmental and non-governmental
organizations, selected from throughout the world. The GEA
will provide advice to decision makers and private investors in
governments, enterprises, and intergovernmental organizations
who are stakeholders in the transition to energy for sustainable
development. The products of the GEA will include materials
ranging from interactive Web-hosted databases, through briefings for different groups of decision makers, to a major analytical report.
The year 2010 began with the preparation of the preliminary
Summary for Policymakers by the Executive Committee and its
presentation to the GEA Council in January to receive their feedback. Since then, the bulk of the work has been dedicated to
finalizing the Second Order Draft (SOD) of all 25 chapters and
toward intensifying visibility of the GEA and requesting inputs
at various stakeholder consultations. The Executive Committee
continued during meetings as well as offline to bring to a close
the drafting of the KM texts and the work on the cross-cutting
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and integrative issues that comprise the chief value-added of
the GEA. These include, for example, the study of energy access
based on KM19 (see above) and other chapters of the GEA.
The review process of GEA was initiated in the late spring,
when a distinguished group of Review Editors (REs) was appointed by the GEA Co-presidents. Individually and as a group,
the REs are performing an oversight role for the response to the
review, working in concert with the Secretariat, which is coordinating the process. Over 200 Reviewers have been appointed
who are among the leading experts in the topics of the GEA.
Over the summer, the majority of the KM manuscripts were
sent for review. By year end, most of the reviewers had sent their
responses anonymously to the KM writing teams for their consideration. This led to a revision of the KM texts by year end, and
initial consultations with the review editors. The review process
is to be completed in early 2011. The review editors, as well as
the convening lead analysts and lead analysts who comprise the
writing teams, will all need to sign off on the KMs when this process is complete. Also during 2010, an agreement was reached
with Cambridge University Press to publish the major analytical
report of the GEA in 2011.

Strategic collaborations
Beyond the research and coordination activities highlighted
above, ENE in 2010 continued its collaboration with the Tokyo
Electric Power Company (TEPCO, Japan). The objective of this
research project is to look into current and future markets for
energy technologies, and to assess technology trade and transfer effects under GHG emission reduction and other energy
policies. Other notable ongoing strategic collaborations with
institutes in NMO countries in 2010 included a joint project with
the Integrated Research and Action for Development Institute
(IRADe, India) on greenhouse gas abatement strategies in the
South Asian region; collaboration on the China-MESSAGE model
with the Energy Research Institute (ERI, China) and Tsinghua
University (China); a research project on the “energy security
implications of climate mitigation” for the Research Institute of
Innovative Technology for the Earth (RITE, Japan); and the recently launched project on “transformation scenarios for China”
with the Grantham Institute at Imperial College, London, for the
Department of Energy and Climate Change (DECC, UK).

Policy Impact in 2010
The ENE Program and the GEA have been highly successful in
engaging a range of key stakeholders from government and
civil society including the energy industry through one-on-one
consultations with key decision makers and presentations at international conferences. Information on the GEA was presented
at the following events: Stakeholder Meeting on Industrial Efficiency (22 Feb; Mumbai), Commission on Sustainable Development-18 (8–10 May; New York), Consultations in China Regional Experts (10–12 May; Beijing), National Renewable Energy
Laboratory (7 July; Colo., USA), Advisory Group on Energy and
Climate Change of UN Secretary-General (13 July, Mexico City;
17 Sep, New York), World Energy Congress (12 Sep; Montreal),
Africa-EU Energy Partnership Ministerial (14–15 Sep; Vienna),
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World Energy Forum High-Level Conference on Energy at the
UN (17 Sep; New York), Delhi Renewable Energy Conference
(27–29 Oct).
The “Emissions Gap Report” led by UNEP, with ENE scientist
Keywan Riahi as lead author, was launched on 23 November
2010 with coordinated events from Helsinki, London, Nairobi,
Mexico City, and Washington DC. In Cancun, two side events
focused on the Report and another formal event was organized
in which the Report was handed over to the Mexican Minister
for Environment. The Report received a significant amount of
media attention, was repeatedly referred to in the Cancun climate negotiations, and became a reference document for many
different groupings there. Another side event at COP16 with ENE
involvement focused on the presentation of key findings of the
GEA. In addition, a special GEA event at COP16 was organized
by the UN Foundation.
In 2010 ENE staff and GEA Director Nebojsa Nakicenovic
continued to serve on the high-level panel of the UN SecretaryGeneral’s Advisory Group on Energy and Climate Change. The
Group is advising the UN S-G on policies and measures for
reaching specific goals aimed at improving the sustainability of
the energy system. Nakicenovic continued also to serve on
the Committee on Scientific Planning and Review of ICSU, the
International Council for Science. In this capacity he is developing major new international scientific initiatives, reviewing the
activities of ICSU's scientific Interdisciplinary Bodies, and advising the ICSU Executive Board. In 2010 Nakicenovic was also
appointed to serve on the International Advisory Board (IAB)
for the climate change policy project launched by the Korean
government. The aim of the study project is to develop options
addressing climate change in the context of sustainable development for Korea. Finally, in addition to being on various other
scientific advisory boards, Nakicenovic also serves on the Scientific Steering Committee of the Global Carbon Project, which
assists the international science community in establishing a
common, mutually agreed knowledge base supporting policy
debate and action to slow the rate of increase of greenhouse
gases in the atmosphere.

Summary Activities 2010
ENEs in-house research effort in 2010 amounted to 93 personmonths. Program researchers taught classes at two universities,
delivered some 70 lectures, published 23 peer-reviewed papers
and an additional 15 other publications, and contributed to five
major policy reports.

Activities for 2011
A main focus of the activities in 2011 will be the launch of the
Global Energy Assessment and the dissemination of KM17 and
KM19 results through interactive databases. The international
modeling comparison projects co-led by ENE (AME, EMF24, and
AMPERE) will continue in 2011, and it is planned to complete
the Special Issue on the RCPs in Climatic Change. In addition,
emphasis will be given to the development of the next generation of multi-criteria models with full integration of short and
long-term policy objectives.
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Personnel Resources
ENE
Scientific Staff
Keywan Riahi (Austria), Program Leader (acting)
Vadim Chirkov (Russia)
Cheol Hung Cho (Korea, Republic of)
Regina Fuchs (Austria)
Sei Fujisawa (Japan)
Hamed Ghoddusi (Iran)
Probal Ghosh (India)
Yuji Kobayashi (Japan)
Volker Krey (Germany)
Mariliis Lehtveer (Estonia)
Yu Nagai (Japan)
Nebojsa Nakicenovic (Austria)
Martin Offutt (USA)
Shonali Pachauri (India)
Shilpa Rao-Skirbekk (India)
Dora Reiner (Austria)
Manfred Strubegger (Austria)
Oscar van Vliet (Netherlands)
Bing Zhu (China)

Scientific Support
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YSSP
Hamed Ghoddusi (Iran)
Jessica Jewell (USA)
Rui Xing (China)
Marianne Zeyringer (Austria)

Administrative Support
Elizabeth Lewis (United Kingdom)
Patricia Wagner (USA)

GEA
Scientific Staff
Gerald Davis (United Kingdom), GEA Co-President
Jose Goldemberg (Brazil), GEA Co-President
Thomas Johansson (Sweden), GEA Co-Chair
Nebojsa Nakicenovic (Austria), GEA Director
Martin Offutt (USA)
Shonali Pachauri (India)
Anand Patwardhan (India), GEA Co-Chair
Niels Schulz (Germany)
Diana Ürge Vorsatz (Hungary)
Luis Gomez Echeverri (Austria), Executive Coordinator

Administrative Support
Patricia Wagner (USA)

Peter Kolp (Austria)

Publications1
Journal Articles
*Aguilera RF (2010). The future of the European natural gas market: A quantitative assessment. Energy, 35(8):3332-3339 (August
2010) (Published online 08 June 2010).
*Azar C, Lindgren K, Obersteiner M, Riahi K, van Vuuren DP, den Elzen KMG, Moellersten K & Larson ED (2010). The feasibility of low CO2 concentration targets and the role of bio-energy with carbon capture and storage (BECCS). Climatic Change,
100(1):195-202 (May 2010) (Published online 19 May 2010). [FOR]
*Doll CNH & Pachauri S (2010). Estimating rural populations without access to electricity in developing countries through nighttime light satellite imagery. Energy Policy, 38(10):5661-5670 (October 2010) (Published online 19 June 2010). [TNT]
*Ekholm T, Krey V, Pachauri S & Riahi K (2010). Determinants of household energy consumption in India. Energy Policy, 38(10):56965707 (October 2010) (Published online 12 June 2010).
*Grubler A & Riahi K (2010). Do governments have the right mix in their energy RD portfolios? Carbon Management, 1(1):79-87
(October 2010). [TNT]
*Keirstead J & Schulz NB (2010). London and beyond: Taking a closer look at urban energy policy. Energy Policy, 38(9):4870-4879
(September 2010) (Published online 12 August 2009). [TNT]
*Keppo I & Strubegger M (2010). Short term decisions for long term problems – The effect of foresight on model based energy
systems analysis. Energy, 35(5):2033-2042 (May 2010) (Published online 10 February 2010).
*Krey V & Minullin Y (2010). Modelling competition between natural gas pipeline projects to China. International Journal of Global
Environmental Issues, 10(1/2):143-171. [DYN]
*Lamarque J-F, Bond TC, Eyring V, Heil A, Klimont Z, Lee D, Liousse C, Mieville A, Owen B, Schultz MG & Riahi K (et al.) (2010).
Historical (1850–2000) gridded anthropogenic and biomass burning emissions of reactive gases and aerosols: Methodology
and application. Atmospheric Chemistry and Physics Discussions, 10(2):4963-5019 (February 2010). [APD]
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.		
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*Moss RH, Edmonds JA, Hibbard KA, Manning MR, Rose SK, van Vuuren DP, Carter TR, Emori S, Kainuma M, Kram T, Meehl GA,
Mitchell JFB, Nakicenovic N, Riahi K, Smith SJ, Stouffer RJ, Thomson AM, Weyant JP & Wilbanks TJ (2010). The next generation
of scenarios for climate change research and assessment. Nature, 463(7282):747-756 (11 February 2010). [TNT]
*O’Neill BC, Dalton M, Fuchs R, Jiang L, Pachauri S & Zigova K (2010). Global demographic trends and future carbon emissions.
PNAS, 107(41):17521-17526 (12 October 2010) (Published online 12 October 2010). [PCC, POP]
*O’Neill BC, Riahi K & Keppo I (2010). Mitigation implications of midcentury targets that preserve long-term climate policy options.
PNAS, 107(3):1011-1016 (19 January 2010) (Published online 13 January 2010). [PCC]
*van Vliet O, de Vries B, Faaij A, Turkenburg W & Jager W (2010). Multi-agent simulation of adoption of alternative fuels. Transportation Research Part D: Transport and Environment, 15(6):326-342 (August 2010) (Published online 27 August 2010).
*van Vuuren DP, Edmonds J, Smith SJ, Calvin KV, Karas J, Kainuma M, Nakicenovic N, Riahi K, van Ruijven BJ, Stewart R & Thomson A (2010). What do near-term observations tell us about long-term developments in greenhouse gas emissions? Climatic
Change, 103(3-4):635-642 (December 2010) (Published online 26 October 2010). [TNT]
*van Vuuren DP, Smith SJ & Riahi K (2010). Downscaling socioeconomic and emissions scenarios for global environmental change
research: A review. Wiley Interdisciplinary Reviews: Climate Change, 1(3):393-404 (May/June 2010) (Published online 16 April
2010).
*Zhou W, Zhu B, Fuss S, Szolgayova J, Obersteiner M & Fei W (2010). Uncertainty modeling of CCS investment strategy in China’s
power sector. Applied Energy, 87(7):2392-2400 (July 2010) (Published online 13 February 2010). [FOR]
*Zhou W, Zhu B, Li Q, Ma T, Hu S & Griffy-Brown C (2010). CO2 emissions and mitigation potential in China’s ammonia industry.
Energy Policy, 38(7):3701-3709 (July 2010) (Published online 12 March 2010). [TNT]
*Zhu B, Zhou W, Li Q, Griffy-Brown C & Jin Y (2010). CO2 emissions and reduction potential in China’s chemical industry. Energy,
35(12):4663-4670 (December 2010) (Published online 14 October 2010).

Book Chapters
Bruckner T, Edenhofer O, Held H, Haller M, Lueken M, Bauer N & Nakicenovic N (2010). Robust options for decarbonization. In:
Schellnhuber HJ, Molina M, Stern N, Huber V & Kadner S (eds), Global Sustainability: A Nobel Cause. Cambridge University
Press, Cambridge, UK, pp.189-204.
*den Elzen M & Riahi K (Lead authors) (2010). What is the emissions gap? In: The Emissions Gap Report: Are the Copenhagen Accord Pledges Sufficient to Limit Global Warming to 2°C or 1.5°C? A preliminary assessment. UNEP, Nairobi, Kenya, pp.41-44.
*Minullin Y & Schrattenholzer L (2010). Lessons learned for regional and global energy security. In: Voeller JG (ed.), Wiley Handbook of Science and Technology for Homeland Security. John Wiley & Sons, pp.1-5 (Published online 12 February 2010).
Nakicenovic N (2010). Energy research and technology for a transition toward a more sustainable future. In: Schellnhuber HJ,
Molina M, Stern N, Huber V & Kadner S (eds), Global Sustainability: A Nobel Cause. Cambridge University Press, Cambridge,
UK, pp.253-260.
*Riahi K (Contributing author) (2010). Twenty-first century temperature projections associated with pledges. In: The Emissions Gap
Report: Are the Copenhagen Accord Pledges Sufficient to Limit Global Warming to 2°C or 1.5°C? A preliminary assessment.
UNEP, Nairobi, Kenya, pp.46-52.
*Riahi K (Contributing author) (2010). Which emission pathways are consistent with a 2°C or 1.5°C temperature limit? In: The
Emissions Gap Report: Are the Copenhagen Accord Pledges Sufficient to Limit Global Warming to 2°C or 1.5°C? A preliminary
assessment. UNEP, Nairobi, Kenya, pp.23-30.

Books
*Gomez-Echeverri L (Contributor) (2010). China Human Development Report 2009/10: China and a Sustainable Future – Towards
a Low Carbon Economy and Society. China Translation and Publishing Corporation, Beijing, China.
*Nakicenovic N (Contributor) (2010). World Development Report 2010: Development and Climate Change. The International Bank
for Reconstruction and Development / The World Bank, Washington, DC, USA.

Other Publications
Bazilian M, Nussbaumer P, Cabraal A, Centurelli R, Detchon R, Gielen D, Rogner H-H, Howells M, McMahon H, Modi V, Nakicenovic N, et al. (2010). Measuring energy success: Supporting a global target (Conference paper). Expert Meeting “Galvanizing Political Commitment for Universal Energy Access,” 31 March 2010, The Earth Institute, New York, NY, USA.
Fujisawa S, Krey V & Cho C (2010). Investigation of Emission Reduction and Uncertainties of Global Electrification Scenarios. Final
Report: TEPCO–IIASA Collaborative Study.
Grubler A & Riahi K (2010). Getting the right balance in energy RD portfolios. Options (IIASA, Laxenburg, Austria), Winter 2010,
p.18. [TNT]
Jonas M, Krey V & Wagner F (2010). Accounting for uncertainty. Options (IIASA, Laxenburg, Austria), Winter 2010, p.26. [APD,
FOR]
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Karner A, Koller S-C, Kettner C, Kletzan-Slamanig D, Koeppl A, Leopold A, Lang R, Nakicenovic N, Reinsberger K, Resch G,
Schleicher S, Schnitzer H & Steininger K (2010). Nationaler Aktionsplan 2010 fuer erneuerbare Energien fuer Oesterreich
(NREAP-AT). Commissioned by Federal Ministry of Economy, Family and Youth, Austria (30 June 2010).
Manning MR, Edmonds J, Emori S, Grubler A, Hibbard K, Joos F, Kainuma M, Keeling RF, Manning AC, Meinshausen M, Moss
R, Nakicenovic N, Riahi K, Rose SK, Smith S, Swart R & van Vuuren DP (2010). Misrepresentation of the IPCC CO2 emission
scenarios (in “Correspondence”). Nature Geoscience, 3(6):376-377 (June 2010). [TNT]
Nakicenovic N (Contributor) (2010). Energy for a sustainable future. The Secretary-General’s Advisory Group on Energy and Climate Change (AGECC): Summary and Recommendations, 28 April 2010, New York, NY, USA.
Pachuari S (2010). Scenarios for success in reducing energy poverty. Options (IIASA, Laxenburg, Austria), Winter 2010, pp.8-9.
Riahi K (2010). Clean energy: Multiple benefits. Options (IIASA, Laxenburg, Austria), Winter 2010, pp. 12-13.
Strubegger M (2010). Energy plans. Options (IIASA, Laxenburg, Austria), Winter 2010, p.10.
*Tanaka K, Cho C, Krey V, Patt A, Rafaj P, Rao-Skirbekk S & Wagner F (2010). Geoengineering to avoid overshoot: An analysis of
uncertainty (Abstract). Geophysical Research Abstracts, 12:EGU2010-12796. [APD, RAV]
Urge-Vorsatz D (2010). Sticks, carrots, and tambourines. Options (IIASA, Laxenburg, Austria), Summer 2010, pp.8-9.
von Winterfeldt D & Nakicenovic N (2010). Energy climate change. Options (IIASA, Laxenburg, Austria), Winter 2010, pp.6-7. [DIR,
TNT]
Zhu B & Ma T (2010). Ammonia’s greener potential. Options (IIASA, Laxenburg, Austria), Summer 2010, p.24. [TNT]

Policy Reports
*Nakicenovic N & Schulz NB (Contributors) (2010). Climate Policy Post-Copenhagen: A Three-Level Strategy for Success. German
Advisory Council on Climate Change; WGBU Policy Paper No. 6 (April 2010). [TNT]

Interim Reports
Hoeftberger D (2010). Thermodynamics and Turbomachinery of the Oxyfuel Naki Cycles. IIASA Interim Report IR-10-005.
Rafaj P, Rao S, Klimont Z, Kolp P & Schoepp W (2010). Emissions of air pollutants implied by global long-term energy scenarios.
IIASA Interim Report IR-10-019. [APD]

Scientific Recognition
ENE researchers Krey, Nakicenovic, Pachauri, Riahi, and Zhu have been appointed to altogether 31 external advisory committees
and serve on the editorial boards of eight scientific journals reflecting their wide peer recognition.

Advisory Boards and Steering Committees
Luis Gomez Echeverri
• Lead Author of the IPCC 5th Assessment Report (Working Group III)

Volker Krey
• Lead Author of the IPCC 5th Assessment Report (Working Group III, Chapter 6: Assessing Transformation Pathways)
• Member of the IPCC Task Group on Data and Scenario Support for Impact and Climate Analysis (TGICA) for the 5th Assessment Report cycle
• Member of the Steering Committee of the Energy Modeling Forum (EMF) 24 Exercise at Stanford University
• Member of the Steering Committee of the Asian Modeling Exercise (AME) at Pacific Northwest National Laboratory (PNNL)
• Lead Author of the IPCC Special Report on Renewable Energy Sources and Climate Change Mitigation (Chapter 10: Mitigation
Costs and Potentials)

Nebojsa Nakicenovic
• Member, Advisory Council of the German Government on Global Change (WBGU), Berlin, Germany
• Council Member, Integrated Assessment Modeling Consortium (IAMC), coordinated by the International Institute for Applied
Systems Analysis (IIASA), Laxenburg, Austria, Energy Modeling Forum (EMF), Stanford University, USA, National Institute for
Environmental Studies (NIES), Japan
• Member of the Panel on Socioeconomic Scenarios for Climate Change Impact and Response Assessments, Intergovernmental
Panel on Climate Change (IPCC)
• Member of the Renewable Energy Policy Network for the 21st Century (REN21) Steering Committee
• Member, Global Energy International Prize Committee, Russian Research Center "Kurchatov Institute,” Moscow, Russia
• Advisory Board Member, Friedrich-Schiedel-Foundation on "Energy technology," Vienna, Austria
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Scientific Steering Committee Member, The Global Carbon Project, CSIRO, Canberra, Australia
Steering Committee Member, International Programme on the Economics of Atmospheric Stabilization (IPEAS), London, UK
Member of the International Advisory Board of the Helmholtz Programme on Technology
Member of the Committee for the 2010 Ernesto Illy Trieste Science Prize in Renewable Energies for Environmentally Sustainable
Industrial Technologies
Member, Organizing Committee of International Energy Economics Conferences (IEWT), Vienna University of Technology,
Vienna, Austria
Member, International Council for Science (ICSU) Working Group "Energy and Sustainable Societies," Paris, France
Member, Working Group on Coupled Modeling, Joint Scientific Committee for the World Climate Research Programme (JSC/
WCRP) and CLIVAR Scientific Steering Group, Geneva, Switzerland
Member, United Nations Secretary General Advisory Group on Energy and Climate Change (AGECC), New York, United States
Co-chair of the Integrated Assessment Modeling Consortium (IAMC), IIASA, Austria; Stanford University, USA; and NIES, Japan
Member of IPCC Steering Committee on New Integrated Scenarios
Expert for Energy Economics of WEC Austrian National Committee
Member of the International Advisory Board on Climate Change Policy Project of the Korean Government

Shonali Pachauri
• Council Member for the International Association for Energy Economics.
• Panel Member for the SH3–Environment, space and population in the Starting Grant 2011 evaluation for the European Research Council.

Keywan Riahi
• Review Editor of Chapter 10, Intergovernmental Panel on Climate Change Special Report on Renewable Energy Sources and
Climate Change Mitigation (IPCC-SRREN)
• Steering Group Member, Integrated Assessment Modeling Consortium (IAMC)
• Steering Group Member, Energy Modeling Forum Study 24
• Steering Group Member, AMPERE, FP7-Research Project, European Commission
• Executive Committee Member, Global Energy Assessment, IIASA, Laxenburg, Austria
• Lead Author of the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC, Working Group III)

Bing Zhu
•
•
•
•

Vice Chair, Chinese Association of Chemical Techno-Economics
Member of standing committee, Chinese Society of Technology Economics
Member of standing committee, Chinese Association of Petroleum Economics
Member of standing committee, Chinese Association of Industrial Ecology

Editorships of Journals
Volker Krey
• Associate Deputy Editor of Climatic Change

Nebojsa Nakicenovic
•
•
•
•
•
•

Climate Policy, Advisory Board member
Current Opinion in Environmental Sustainability, Editorial Board Member
International Journal of the Institution of Civil Engineers (ICE), Editorial Manager
International Journal of Energy Sector Management, Editorial Board Member
Technological Forecasting and Social Change, Editorial Board Member
Co-editor of the Special Issue on Technological Change and Global Warming of the Journal of Energy Economics

Shonali Pachauri
• Co-editor on forthcoming Special Issue of Energy Policy on “Clean Cooking Fuels and Technologies in Developing Economies.”
• Co-editor on forthcoming Special Issue of Current Opinion in Environmental Sustainability— Energy systems section 2011.

Keywan Riahi
• Energy Economics, Associate Editor
• Co-editor of the Special Issue on Representative Concentration Pathways (RCPs) in the Journal of Climatic Change

Bing Zhu
• Member of Editorial Board, Chemical Industry (Chinese Journal)
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External Research Contracts above €10,000: ENE
Title

Funder

Date from

Date to

Total (€)

2009 (€)

Investigation of Emission Reduction and Uncertainties of Global Electrification Scenarios

Tokyo Electric Power Company (TEPCO)

09.10.2008

08.07.2010

143,994

36,179

EnerGEO
Energy Observation for monitoring and assessment of the environment impact of energy use

European Commission, DG Research via
TNO-Netherlands Organisation for Applied
Scientific Research

01.11.2009

31.10.2013

115,378

14,092

Alternative Pathways toward Sustainable

Research Institute of Innovative Technology
for the Earth

01.06.2010

31.01.2011

100,252

79,419

Technology trade and technology transfer under
GHG emission reduction policies

Tokyo Electric Power Company (TEPCO)

09.08.2010

30.06.2012

146,562

35,515

External Research Contracts above €10,000: GEA
Title

Funder

Date from

Date to

Total (€)

2009 (€)

Global Energy Assessment - Second Phase

Austrian Development Agency (ADA)

01.09.2007

31.08.2010

600,000

114,854

Provision of services relating to the cooperation
with Global Energy Assessment (GEA) on the
development of the industrial sector energy enduse module

United Nations Industrial Development
Organization (UNIDO)

01.06.2009

30.04.2012

175,002

113,199

Global Energy Assessment for the work of Cluster
II of the GEA on energy resources and technologies (GEA_GETF)

Global Environment & Technology Foundation

01.10.2009

30.09.2010

370,967

197,921

Small Scale Funding Agreement (SSFA) between
UNEP and IIASA Scenario Development

United Nations Environment Programme

11.09.2009

30.06.2010

39,000

9,565

Support for GEA Contribution in support of the
Global Energy Assessment Initiative

FORMAS & Swedish Energy Agency

15.12.2009

31.12.2010

190,114

190,114

Cooperation with the GEA on the development of
the industrial sector end-use module

United Nations Industrial Development
Organization (UNIDO)

01.03.2010

31.05.2010

35,000

35,000

IRENA Scoping
Role and Functions of the IRENA Liaison Office
in Vienna

Austrian Development Agency (ADA)

01.05.2010

31.07.2010

10,000

10,000

Global Energy Assessment: Developing policy
tools for jointly reducing energy poverty and
Greenhouse Gas Emissions

United Nations Industrial Development
Organization (UNIDO)

01.07.2010

31.05.2011

749,997

248,930
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Health and Global Change Project
(from 2011, part of Exploratory and Special Projects)
Landis MacKellar
mckellar@iiasa.ac.at

Objectives
The Health and Global Change Project (HGC) continued to emphasize advanced systems modeling approaches and applied
policy work on issues of global health importance in 2010. Two
major HGC collaborations achieved milestones this year: the
International Council for Science (ICSU) science plan for urban
health and wellbeing—with which HGC has been extensively
involved—was completed, and ongoing interaction with Peking
University’s (PKU) Institute for Population Research led to the
signing of a joint IIASA-PKU Memorandum of Understanding
(MOU) defining future collaborative work. Meanwhile, HGC continued to produce policy-relevant science in its areas of substantive expertise: urbanization and health, infectious disease, including malaria, influenza, and TB; linkages between health and
poverty in the developing world; and external causes of death
(suicide, homicide, accidents).

Scientific Achievements in 2010
Presentations
• Andrew Noymer. Presentation. “Can seasonality explain
clustering of child mortality? A theoretical investigation via
simulation” at workshop, “Death Clustering: Towards new
explanations for infant and child mortality in the European
past,” Umeå, 2010. [By invitation]
• Andrew Noymer and Cécile Viboud. Poster. “Gompertz analysis of pneumonia and influenza death rates by age, United
States, 1959–2006 at conference “Options for the Control of
Influenza VII,” Hong Kong, 2010.
• Andrew Noymer. Presentation. “The 1918 influenza pandemic hastened the decline of tuberculosis in the US” at MISMS

Meeting, “Historical Influenza Pandemics: Lessons Learned,”
Copenhagen, 2010. [By invitation]
• Andrew Noymer. Population Association of America, 2010
Annual Meeting, Dallas. Author-meets-critics panel member:
Conquest: The destruction of the American Indios and El
Dorado in the marshes: Gold, slaves and souls between the
Andes and the Amazon by Massimo Livi Bacci. [By invitation]
• José Siri. Poster. “Simulation modelling of the long-term evolution of local malaria transmission and acquired immunity in
the context of urban growth and urban-rural travel,” at conference “Malaria: Parasites to Prevention,” Edinburgh, 2010.
• Landis MacKellar, “Overview presentation,” “at joint IIASACentre for the Study of Health in Countries in Transition-Estonian Suicidological Society conference on suicide in Eastern
Europe and the Former Soviet Union, Tallinn, 2010.

Capacity building
In 2010, HGC hosted four YSSP students (Yang Cheng, China;
Tanya Aniela Jukkala, Finland; Rennie Lee, USA; and J. Alice Nixon, USA, of whom the penultimate was recognized as a close
second for the Peccei Award for her work on the health status
of international migrants. HGC scientist Steven Ney taught a
well received YSSP policy analysis seminar, essentially a “crash
course” for students whose main background was in natural
and environmental sciences. HGC also hosted a IIASA postdoctoral fellow, Jose Siri, who is working on infectious disease
modeling and urban health. In collaborating with the Estonian
Suicidological Society in the organization of the suicide conference in Tallinn, IIASA research Scholar Clara Cohen provided capacity building in the organization of international conferences.
Through their editorship of the Population and Environment
special issue “Urbanization and Environment in China. Landis
MacKellar and José Siri provided capacity building related to international publication processes and standards to a number of
Chinese manuscript authors.

Policy Impact in 2010

Among the areas of interest and substantive expertise within
HGC are: infectious disease, including malaria, influenza, and
TB.

Special Projects

Much of the policy impact of the HGC project comes through
the activities of Landis MacKellar, a leading international development consultant on a wide range of issues falling into the
social sector. In 2010 he evaluated the impact of European Commission’s (EC) cooperation on poverty in the Philippines, was
responsible for the mid-term review of the EC’s Cooperation
with Third Countries in the Areas of Migration and Asylum, and
was lead evaluator of the ILO’s global strategy for the extension
of social protection to all. Each of these activities resulted in
policy-relevant reports and presentations. In the closing months
of the year, he became team leader of the EC’s internal evaluation of its global cooperation activities in the area of health.
Since summer 2010 he has been responsible for methodology
development and quality control for the team carrying out the
evaluation of nearly 200 United Nations Democracy Fund (UN-
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DEF) projects designed to strengthen the voice of civil society in
democratic development.
Landis MacKellar, Martin Speilauer, and Isolde Prommer
were responsible for the chapter “Economic analysis of the New
Pension System Reforms” in the Asian Development Technical
Assistance Report Implementing pension reform in India, which
is now being edited into a manuscript for submission to an academic publisher. MacKellar was team leader for the TA and involved Dr. Prommer as demographer/labor market analyst and
Dr. Spielauer as micro-simulation modeler.

Activities for 2010
The HGC special project will cease to exist in 2011, but several of
its activities will continue. In 2010 Martin Spielauer and Landis
MacKellar will continue to work, under the IIASA Poverty and
Equity area umbrella, on micro-simulation of health and poverty.
The ICSU Science Plan on Health in the Changing Urban Environment has been completed and will be decided upon by the
ICSU membership, probably in late 2011. Discussions between
IIASA and ICSU are considering the anticipated role of IIASA in
providing technical support in the area of systems modeling to
this global research program.
A draft conference report on the Tallinn suicide conference
has been completed, is under review, and has been approved for
publication as a IIASA Research report subject to the outcome
of these reviews.
Andrew Noymer will continue his work in core areas of epidemiologic transition and influenza epidemiology. Numerous
scientific articles are in preparation and under review.
Jose Siri will continue his postdoctoral research into urban
vector-borne disease, and his participation in the ICSU planning
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group for Health and Wellbeing in the Changing Urban Environment.

Collaboration
The HGC Project has engaged in two major NMO country collaborations in 2009:
1. HGC scientist Landis MacKellar chaired the ICSU Planning
Committee on Health in the Changing Urban Environment,
tasked with producing an ICSU global science plan in this
area. He was supported in this by HGC postdoctoral student
Jose Siri. The science plan was completed in late 2010, approved by the ICSU Committee on Science Policy and Review,
and is now in the process of being considered by IIASA membership.
2. HGC has collaborated with the Institute for Population Research at Peking University (IPR-PKU) to produce an special
volume of Population and Environment on urbanization and
the environment in China. The manuscripts consisted, for the
most part, of papers given at a joint international workshop
in Beijing in late 2008. The manuscripts have been extensively edited, reviewed, revised, re-reviewed, and are now in
the process of final revisions. It is hoped that Web publication will commence in the spring and that the special issue
itself will be published in August.
Also in collaboration with IPR-PKU, in recognition of extensive joint work to date, HGC negotiated and codified an agreement for ongoing research on health issues in China. This Memorandum of Understanding was signed by the Director, and calls
for extensive inter-institutional cooperation, exchange, and joint
research activities.

Personnel Resources

Peccei Scholarship

Scientific Staff

Zachary Brown (USA)

Landis MacKellar (USA), Project Leader
Clara Cohen (USA)
David Horlacher (USA)
Steven Ney (Germany)
Andrew Noymer (USA)
Ndola Prata (USA)
Isolde Prommer (Austria)
Martin Spielauer (Austria)

YSSP

Postdoctoral Scholar

Yang Cheng (China)
Tanya Jukkala (Finland)
Rennie Lee (USA)
Jennifer Nixon (USA)

Administrative Support
Elisabeth Kawczynski (Canada)
Deirdre Zeller (Ireland)

Jose Siri (USA)
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Publications1
Journal Articles
*Noymer A (2010). The 1918 influenza pandemic affected sex differentials in mortality: Comment on Sawchuk. American Journal
of Physical Anthropology, 143(4):499-500 (December 2010) (Published online 05 October 2010).
*Noymer A, Carreon D & Johnson N (2010). Questioning the salicylates and influenza pandemic mortality hypothesis in 1918–1919.
Clinical Infectious Diseases, 50(8):1203 (15 April 2010).
*Siri JG, Wilson ML, Murray S, Rosen DH, Vulule JM, Slutsker L & Lindblade KA (2010). Significance of travel to rural areas as a
risk factor for malarial anemia in an urban setting. American Journal of Tropical Medicine and Hygiene, 82(3):391-397 (March
2010).

Book Chapters
Ney S (2010). The environment and the perceptions of the global health crisis. In: Koponina H & Keune H (eds), Health and Environment: Social Science Perspective. Nova Science Publishers, Hauppauge, NY, pp.99-120.
*Noymer A (2010). Epidemics and time: Influenza and tuberculosis during and after the 1918–1919 pandemic. In: Herring DA &
Swedlund AC (eds), Plagues and Epidemics: Infected Spaces Past and Present. Berg, Oxford, UK, pp.137-152.

Other Publications
Cao G-Y & MacKellar L (2010). China’s urbanization challenge. Options (IIASA, Laxenburg, Austria), Winter 2010, p.24. [FOR]
Siri JG, Brown Z & Spielauer M (2010). Simulation modeling of the long-term evolution of local malaria transmission and acquired
immunity in the context of urban growth and urban–rural travel (Poster presentation). Malaria Journal, 9(Suppl 2):P47 (October 2010).
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.		

Scientific Recognition
• HGC scientist Andrew Noymer served as a board member of the Society of Biodemography and Social Biology, and a member
of the editorial board of Contemporary Sociology and Biodemography and Social Biology, and was recognized in Who's Who
in America (64th edition. Marquis Who's Who).
• Project leader Landis MacKellar chaired the ICSU Planning Committee on Health in the Changing Urban Environment, tasked
with producing an ICSU global science plan in this area. He was supported in this by HGC postdoctoral fellow Jose Siri.

External Research Contracts above €10,000
Title
Contribution towards expert meeting entitled
"The Eastern European Suicide Symposium" 2010
in Estonia

Special Projects

Funder

Date from

Date to

Stockholm Centre on Health of Societies in
Transition (SCOHOST)

01.02.2009

31.12.2010

Total (€)

2009 (€)

27,000

27,000
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Integrated Modeling Environment Project
(from 2011, part of the Advanced Systems Analysis Program)
Marek Makowski
marek@iiasa.ac.at

analysis (including data mining, estimation, down- and upscaling) technology.

Strategic Goal and Objectives

Scientific Achievements in 2010

In its fifth year the Integrated Modeling Environment (IME) Project achieved further significant progress in meeting its strategic
goal: to build capacity to meet IIASA’s growing needs for integrated modeling support where commonly known methodology and/or general-purpose modeling tools are inadequate. The
long-term aim of IME is to strengthen IIASA’s in-house capabilities and competitive advantage in modeling complex problems.
The goal is achievable only because the small in-house team is
greatly supported by colleagues from 1) collaborating IIASA Programs, and 2) our network of collaborating research institutes
and universities.
The IME strategic goal has the following objectives:
1. To integrate and extend the modeling methods and tools that
have been developed to address individual demands into an
advanced Web-based modeling environment adapted specifically to the needs of IIASA programs.
2. To develop methods and tools for policy analysis to cope with
inherent endogenous uncertainties and risks with potential
catastrophic consequences, and to properly represent abrupt
changes, spatial and temporal distributional heterogeneities,
vulnerabilities, and robust solutions.
3. To develop methodology and tools for integrated model
analysis aimed at combining the capabilities of different
methods (such as various types of simulation, optimization,
multi-criteria model analysis, sensitivity analysis) with data

As IME objectives are mutually dependent, it is difficult to split
IME’s research in such a way that each research activity can be
associated with a specific objective. However, the description
of the 2010 activities below is organized according to the main
contribution of each to one of the three IME objectives. Scientific
achievements were described in 17 publications during 2010;
several more documenting the 2010 research will be published
in 2011. The following summary of the research reflects the
main results of the IME publications.

Advanced Web-based modeling environment
The Web site for interactive multiple-criteria analysis of complex
problems of discrete alternatives (complex in terms of the number of criteria and their value distributions, and the number of
alternatives) was further enhanced to meet user demand for additional functionality. Moreover, in collaboration with the ENE
Program, Web services were developed to link the corresponding solvers via the dedicated user interface to the multiple-criteria analysis of energy scenarios for the Global Energy Assessment (GEA).
In collaboration with the LUC, APD, and FOR programs, a
Web-based application was designed for a GGI-funded project
on a robust emission trading market under uncertainties. The
prototype of this application will be finalized in 2011.

A negotiating party interface for specification of data for interactive simulation of international emission trading market for costeffective and environmentally safe reduction of greenhouse gases emissions.
Special Projects
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IME staff began their participation in the EU-funded project
on Web-based Decision-Support Systems (DSS) for the operators of energy-efficient buildings. In this project we developed a
Web-based DSS engine, which will include a configurable data
warehouse accessible through Web services. This modern technology will be adaptable to the needs of IIASA programs that
wish to use it for collaborative activities.

Coping with endogenous uncertainty and
risks
We progressed research on the implications of extreme events
(scenarios) on the choice of discounting for evaluations of longterm decisions. We published new approaches to such discounting based on undiscounted random stopping time criteria that,
although equivalent to traditional discounted evaluations on
average, allow the spatio-temporal distributional heterogeneity of multivariate extreme events and catastrophic risks arising from them to be addressed explicitly. The approach provides
insights into the nature of discounting that are important for
the development of proper long-term spatio-temporal stochastic optimization models connected with investments in mitigation of extreme events (e.g., climate changes, reinforcement of
dikes, dams, networks); land use and agriculture planning under
weather variability; economic growth under shocks; economic
evaluation of extreme event mitigation strategies, etc.
In the area of systemic risks and security management we
published a new decision-theoretic approach to the security
management of uncertain multi-agent systems. Security is defined as the ability to deal with intentional and unintentional
threats generated by agents. The main concern is the protection
of public goods from these threats by allowing inherent uncer-
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tainties to be explicitly treated so that robust security management solutions can be devised. The studies show that robust
solutions can be properly designed through the use of new
stochastic optimization tools that are applicable to multicriteria
problems with uncertain probability distributions and multivariate extreme events that may trigger systemic failures. Applied
case studies to date include the security of electricity networks
and the robust allocation of resources to protect public goods
against threats generated by agents, as well as food security
studies in Ukraine.
New approaches, models, and methods were also developed
for coping with interdependent network risks which are applicable to dynamic attitude formation processes and the robust
design of critical infrastructure under inherent uncertainties.

Integrated model analysis
All 2010 research activities summarized above include advanced
methods for model analysis. Here we mention only new algorithms developed for multiple-criteria analysis of LP models
that will be further tested and included in solvers that are to
be linked in 2011 with the new Web-based site for multiplecriteria model analysis. Moreover, new methods were developed
(in collaboration with the Japan Advanced Institute of Science
and Technology) and implemented for multiple-criteria analysis
of problems for which different values of attributes are specified
by different experts.
Integrated model analysis methods were also implemented
in joint research with the LUC Program, and the Institute of Economics and Forecasting, and Institute of Cybernetics, National
Academy of Sciences (NAS) of Ukraine in Kiev, for analyses of
the implications of recent agricultural reforms for food security,

Specification of Kansei-type preferences in the tutorial problem for multiple-criteria analysis of alternatives characterized by distributions of opinions about values of attributes.
Special Projects
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support agriculture, and rural area development in Ukraine.
Through this collaborative activity a decision support framework,
software, and a database for the design of regional policies
were also developed.
The GGI project (LUC, IME, APD, and FOR collaboration) develops a prototype model of a robust emission trading market
under uncertainties. In 2010 we developed a prototype multiagent stochastic model of emission trades/exchanges that allows the stability and robustness of economic mechanisms for
emission reduction to be analyzed, taking into account multiple
uncertainties in emission estimates, both in the physical system
and in terms of human-related uncertainties.

Policy Impact in 2010
Yuri Ermoliev gave two invited talks at a seminar of leading
Ukrainian institutes on New challenges in modeling inherent uncertainty, systemic risk, and security management. The methods
and models developed in the collaboration between LUC and
IME staff with the Ukrainian institutes are used as a basis for
science-based advice for Ukrainian policymaking.

Activities for 2011
The main 2011 activities include:
• The new methods for multiple-criteria model analysis will be
integrated with a new Web-based user interface to support
multiple-criteria analysis of linear and mixed-integer models.
One of the foreseen applications will be analysis of the MESSAGE model which will be conducted in collaboration with
the ENE Program.
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• The functionality of the Web site for multiple criteria analysis
of discrete alternatives will be developed to support multiple
criteria analysis of discrete choice problems for which attributes are characterized by distributions of opinions rather
than by their crisp values. This new functionality will be applied in collaboration with the ESM Program to agriculture
models.
• In collaboration with the LUC, APD, and FOR programs the
new Web-based site will be developed so that experimentation with a robust emission trading market under uncertainties can be carried out.
• Within the EU-funded EnRiMa project (which started in
2010) methods and tools in stochastic programming, nonsmooth optimization, robust solutions, and Web-enabled
modular applications for model-based decision-making support will be developed. The software tools have the potential
to be adapted to the needs of IIASA programs, in particular
for data handling using modern technology for collaborative
modeling.
• New approaches for systemic risk and security management
under dynamic network interdependences with endogenous
uncertainty will be progressed. Modeling robust solutions for
food, water, energy, and environmental security will be conducted in collaboration with the ESM Program and institutes
of the Ukrainian National Academy of Sciences. Collaboration in this area with partners in the USA is currently being
explored.
• The fourth edited volume on Coping with Uncertainty will be
finalized; it will focus on Managing the Safety of Heterogeneous Systems and published by Springer.

Personnel Resources

YSSP

Scientific Staff

Sergiy Kyryzyuk (Ukraine)
Hayley McIntosh (South Africa)
Stefan Storey (United Kingdom)
Chen Wang (China)

Marek Makowski (Poland), Project Leader
Hongli Ju (China)
Terukazu Kumazawa (Japan)
Shuo Liu (China)
Hongtao Ren (China)
Masaki Samejima (Japan)
Yurii Yermoliev (Ukraine)

Administrative Support
Suchitra Subramanian (India)

Publications1
Journal Articles
*Ermoliev Y, Ermolieva T, Fischer G & Makowski M (2010). Extreme events, discounting and stochastic optimization. Annals of
Operations Research, 177(1):9-19 (June 2010) (Published online 08 September 2009). [LUC]
*Ermolieva T, Ermoliev Y, Fischer G, Jonas M, Makowski M & Wagner F (2010). Carbon emission trading and carbon taxes under
uncertainties. Climatic Change, 103(1-2):277-289 (November 2010) (Published online 16 July 2010). [APD, FOR, GGI, LUC]
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.
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*Makowski M (2010). Advances in modeling methodology for supporting environmental policy-making. Archives of Environmental
Protection, 36(1):129-143.

Book Chapters
*Ermoliev Y, Gaivoronski A & Makowski M (2010). Robust design of networks under risks. In: Marti K, Ermoliev Y & Makowski M
(eds), Coping with Uncertainty: Robust Solutions. Springer-Verlag, Heidelberg, Germany, pp.101-137.
*Ermoliev Y, Makowski M & Marti K (2010). General remarks on robust solutions. In: Marti K, Ermoliev Y & Makowski M (eds),
Coping with Uncertainty: Robust Solutions. Springer-Verlag, Heidelberg, Germany, pp.1-7.
*Ermolieva T, Ermoliev Y, Fischer G, Jonas M & Makowski M (2010). Cost effective and environmentally safe emission trading
under uncertainty. In: Marti K, Ermoliev Y & Makowski M (eds), Coping with Uncertainty: Robust Solutions. Springer-Verlag,
Heidelberg, Germany, pp.79-99. [FOR, LUC]
*Ermolieva T, Ermoliev Y, Fischer G & Makowski M (2010). Induced discounting and risk management. In: Marti K, Ermoliev Y &
Makowski M (eds), Coping with Uncertainty: Robust Solutions. Springer-Verag, Heidelberg, Germany, pp.59-77. [LUC]

Books
*Bolc L, Makowski M & Wierzbicki A (eds) (2010). Social Informatics: Second International Conference, SocInfo 2010. Laxenburg,
Austria. October 27-29, 2010. Proceedings. Springer-Verlag, New York, USA (October 2010).
*Marti K, Ermoliev Y & Makowski M (eds) (2010). Coping with Uncertainty. Robust Solutions. Springer-Verlag, Heidelberg, Germany.

Conference Proceedings
Ermolieva T, Ermoliev Y, Jonas M, Fischer G & Makowski M (2010). A model for robust emission trading under uncertainties. In:
Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010, Lviv,
Ukraine pp.57-64 (September 2010). [APD, FOR, GGI, LUC]
Kassahun A, Athanasiadis IN, Rizzoli AE, Krause A, Scholten H, Makowski M & Beulens AM (2010). Towards a service-oriented
e-infrastructure for multidisciplinary environmental research. In: Proceedings of the International Congress on Environmental
Modelling and Software 2010 “Modelling for Environment’s Sake”. 5-8 Luly 2010, Ottawa, Canada.

Interim Reports
Borodina O, Borodina E, Ermolieva T, Ermoliev Y, Fischer G, Makowski M & van Velthuizen H (2010). Integrated modeling approach to the analysis of food security and sustainable rural developments: Ukrainian case study. IIASA Interim Report IR-10017. [GGI, LUC]
Ermoliev Y & von Winterfeldt D (2010). Risk, Security and Robust Solutions. IIASA Interim Report IR-10-013. [DIR]
Kyryzyuk S (2010). Model-based risk-adjusted planning for sustainable agriculture under agricultural trade liberalization: Ukrainian case study. IIASA Interim Report IR-10-016. [GGI]
Storey S (2010). Decision-making for UBC High Performance Buildings: Multi-criteria Analysis for Integrated Life Cycle Models.
IIASA Interim Report IR-10-014.
Wang C (2010). Allocation of Resources for Protecting Public Goods against Uncertain Threats Generated by Agents. IIASA Interim Report IR-10-015.

Scientific Recognition
Yuri Ermoliev was invited to join the organizing committee of the major Stochastic Programming Conference in Halifax, Canada.
He was also a member of the organizing committee of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories, Lviv, Ukraine, where he presented a talk entitled: A model for robust emission trading under uncertainties.
Marek Makowski co-organized at IIASA the Second International Conference of Social Informatics, and was co-editor of the
edited volume of invited Conference papers.

External Research Contracts above €10,000
Title

Funder

Date from

Date to

Total (€)

2009 (€)

EnRiMa
Energy Efficiency and Risk Management in Public
Buildings

European Commission, DG Information
Society and Media

01.10.2010

31.03.2014

291,298

4,402

Special Projects
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The Xevents Initiative
John Casti
casti@iiasa.ac.at

Summary
The IIASA Xevents Initiative aims to explore the dynamics of
shocks and their impact on human systems, how we might anticipate turning points in trends, and when these turning points
trigger system shocks. A key goal will be to identify early-warning signals of the unknown unknowns in social behavior and
actions. The social mood of a population, for example, is known
to bias strongly the types of social events we can expect to see.
The basic project structure is outlined in the graphic below.
The first Xevents project is "Game Changers" which began
in February 2010. This project examined extreme events from
the global economy perspective. How might a transformed
global economic system look in 2030? What could trigger such
a transformation? The challenge presented by the decision makers forming our focus group was to direct attention to futures
driven by low probability, high impact drivers, that we term
“game changers.” The project is by its very nature experimental
and exploratory. As a methodology project, the project has experimented with different qualitative and quantitative methods,
and has developed new ones called for by the questions it has
addressed.
The global economy considerations gave alternative pictures
of the future at an abstract level. These global-level pictures
were then examined at a more detailed level as part of five concrete case studies:
• The global forest industry study developed a new Delphitype method procedure for analyzing uncertainty, and gave
ten alternative strategies for the forest sector firms, along

with a portfolio of actions that appear to lead to success for
the firms in the majority of the environments defined by the
game changers.
• The communications technology ecosystem study used simulation as a tool for exploration of different types of innovation strategies and structures for an industrial ecosystem.
The simulation produced an understanding of the trade-off
between growth and resilience when external shocks force
the ecosystem.
• The digitalization of printed communications study focused
on the time it takes for an innovation to reach the mass market, along with the impact of game changers on the speed
of this process.
• Both the Life Science and Food and Drink studies are piloting
planning tools developed by the project for decision making
in an environment dominated by uncertainty. We have studied the sensitivity to game changers of different subsectors
of the Scottish food and drink sectors and looked at the most
feasible strategies in different environments for life science.

Scientific Achievements in 2010
The project has developed and piloted:
• A new qualitative scenario method that is based on network
topology.
• A new version of Dephi, the Uncertainty Delphi, for the scanning and assessing of uncertainties
• A decision-making tool, the Space of Uncertainty (SoU), that
is a combination of qualitative and quantitative decision options analysis tools. The SoU process reveals both key uncertainties and produces a portfolio of actions/policy instruments that are resilient across these uncertainties.
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The project has produced one book (John L. Casti: Mood
Matters) and two additional books are currently in the publication process (Petri Rouvinen (ed.): Game Changers (June 2011)
and John L. Casti: Xevents (early 2012).
The Game Changers project will report the results in a dozen
or more scientific papers and articles .

Policy Impact in 2010
The Game Changers project has conducted three major workshops for Scottish and Finnish decision makers. It has also
organized several meetings for the Scottish Government: five
workshops with the various decision makers, one briefing with
the Permanent Secretary. For the Finnish government a similar
program has been conducted: three workshops with the Ministry of Employment and the Economy, two minor ones with
Ministry of Foreign Affairs and Prime Minister’s Office, where
results of the Game Changers project have been reported. The
project has also generated a report on alternative policy options

Personnel Resources
Scientific Staff
Werner Bayer (Austria)
John Casti (USA)
Leena Ilmola-Sheppard (Finland)
Peter Klimek (Austria)
Olli Lehtonen (Finland)
Manfred Lex (Austria)
Juuso Liesiö (Finland)
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for increasing the resilience of the national economy, along with
a special report on alternative innovation strategies for a small
open national economy.

Activities for 2011
The Game Changers project was concluded by the end of March.
The follow-up project for Finland is called Seven Shocks and Finland. This project will study extreme events and their potential
implications for Finland with 20 top decision makers from the
public and private sector. Project will use the tools and methodologies developed in the Game Changers project.
A new line of research will also be introduced in 2011 involving exploration of the concept of complexity mismatch as the
root factor underlying a large number of diverse Xevents, ranging from financial panics to political regime change to terrorist
attacks. These ideas will be explored together with the concepts
of social mood as a biasing factor in social events as described
in the book Mood Matters by John L. Casti noted above.

Ruggero Rossi (Italy)
Stefan Thurner (Austria)

Scientific Support
John Coughlin (USA)

Summer Intern
Julia Heilig (Austria)

Administrative Support
Angela Dowds (United Kingdom)

Publications1
Journal Articles
*Ormerod P (2010). Econophysics and social sciences: challenges and opportunities. Science and Culture 76(9-10):345-351.
*Wilkins JF & Thurner S (2010). The Jerusalem Game: Cultural evolution of the Golden Rule. Advances in Complex Systems,
13(5):635-641 (October 2010).

Book Chapters
*Casti J (2010). When Normal Isn’t So Normal Anymore: Why Life-Changing Technologies Appear Far More Often Than We Think.
In: Ahrweiler P (ed), Innovation in Complex Social Systems. Routledge, London, pp. 29-41.
*Casti J (2010). Xevents in Human Society. In: Low A (ed), Decisions in a Complex World: Building Foresight Capabilities. National
Security Coordination Secretariat, Singapore, pp. 105-116.
*Casti J & Ilmola L (2010). An Era of Uncertainty: How to Anticipate Endogeneous Risks and Threats? In: Low A (ed), Decisions in
a Complex World: Building Foresight Capabilities. National Security Coordination Secretariat, Singapore, pp. 119-144.

Books
*Casti JL (2010). Mood Matters: From Rising Skirt Lengths to the Collapse of World Powers. Springer-Verlag, New York, USA (July
2010).
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.
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Scientific Recognition
Project personnel made numerous invited presentations during 2010 in many venues around the world: Finland, Japan, Singapore,
United States, to name but a few. John L. Casti is a member of the Advisory Board of the Complex Adaptive Systems Laboratory
of the University College, Dublin, and serves on the editorial board of several journals.

External Research Contracts above €10,000
Title

Funder

Date from

Date to

Risk Assessment and Risk Management to
Improve Preparedness for Extreme Events

University of Southern California (USC)

01.04.2009

Contribution toward IIASA Xevents Project (NESA)

National Emergency Supply Agency (NESA)

Contribution toward IIASA Xevents Project
(Metso)

Metso Corporation

Contribution toward IIASA Xevents Project (UPM)
Contribution toward IIASA Xevents Project (Itella)
Contribution toward IIASA Xevents Project (Sitra)

Finnish Innovation Fund (Sitra)

04.03.2010

31.12.2010

20,000

20,000

Contribution toward IIASA Xevents Project (TEM)

Ministry of Employment and the Economy
(TEM)

14.04.2010

31.12.2010

20,000

20,000

Game Changers and Finland: Sub-consultancy
Agreement between ETLA and IIASA (in respect of
the Game Changers and Finland project between
ETLA and Tekes)

Elinkeinoelämän Tutkimuslaitos (ETLA)

01.06.2010

31.03.2011

71,482

50,038

Contribution toward IIASA Xevents Project (Scots)

Scottish Government

01.11.2010

31.03.2011

60,000

24,000

Contribution toward IIASA Xevents Project
(Sanoma)

Sanoma Corporation

01.12.2010

31.03.2011

15,000

3,750

Special Projects

Total (€)

2009 (€)

30.06.2010

63,635

26,992

01.03.2010

31.12.2010

20,000

20,000

01.03.2010

31.12.2010

20,000

20,000

UPM-Kymmene Corporation

01.03.2010

31.12.2010

20,000

20,000

Itella Corporation

01.04.2010

31.12.2010

10,000

10,000

Part V
Cross-Cutting Activities
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Greenhouse Gas Initiative
Anthony Patt
patt@iiasa.ac.at

Objectives and Overview
Since its establishment in 2004, the Greenhouse Gas Initiative
(GGI) has been the largest inter-program collaborative research
effort at IIASA. In 2010 it involved 18 researchers from eight
IIASA Programs. It aims to address questions critical to advancing scientific understanding and to inform policy processes related to the challenge of climate change. While the Initiative
takes as its context, inter alia, the goal of the UN Framework
Convention on Climate Change, namely, to stabilize atmospheric
concentrations of greenhouse gases in order to avoid dangerous impacts, it also now emphasizes the need for national and
regional approaches that address mitigation or adaptation and
also for sustainable development.
For the third year in a row, the main activity of GGI in 2010
was to fund a number of collaborative research projects bringing
researchers together from numerous IIASA programs. In February 2010 GGI received six proposals for such projects. Through
a selection process involving representatives from the three new
IIASA substantive focal areas—energy and climate change, food
and water, and poverty and equity—and in coordination with
the IIASA directorate, the GGI leadership selected four of these
projects for funding. This decision was made on the basis of 1)
each proposal’s identifying a concrete set of research questions
and methods; 2) the likelihood of publication in a peer-reviewed
journal upon project completion; and 3) strategic relevance to
the three IIASA research themes.
The four projects funded were: 1) Saving water with renewables: An evaluation of water use impacts in the Mediterranean
and North Africa (MENA) region of the transition to renewable
energy and renewable energy exports; 2) A prototype model of
a robust emissions trading market under uncertainties; 3) Modeling of forest structure to understand the interactions among
productivity, disturbance, biodiversity, and climate change; and
(4) Combining FOR’s "Kyoto World," APD’s "GAINS world," and
ENE’s "MESSAGE World," to model the climate challenge for
industrialized countries and emerging economies.
Total funding allocated to the projects was €204,000, with
the size of projects ranging from €30,000 to €68,000 in personnel costs. The projects began in July 2010, with funding allocated between 2010 and 2011. Each project is due to be completed
by June 2011. A mid-term review took place in November.

Scientific Achievements and Policy
Impact
In this section we describe the preliminary results from the projects begun in 2010, as well as any continuing impacts from projects begun in 2009.
• Modeling forest structure (2010 project). The project
includes two research tracks. Both are based on age-size

Cross-Cutting Activities

structured modeling of forest dynamics to address the interactive effects of productivity, climate change, and biodiversity based on novel scientific approaches.
Track 1—full integration of acclimation, competition, and
disturbance processes. For the first time, research was integrated across the different scales of individual plasticity
(e.g., in response to climate change) and long-term population–landscape-level competition and disturbance. This task
required us to derive the underlying mechanisms describing
individual plasticity in a competitive environment (i.e., how
growth is optimally distributed to different parts and to reproduction).
Track 2—building mathematically tractable models to obtain analytical results for optimal management. This will
allow us to understand the key qualitative features of the
underlying, highly complex forest growth dynamics and work
out the main approaches to conducting optimal management of forests in both the ecological and economic contexts.
It includes a simplified model of competition for light (the
perfect plasticity approach) that has enabled us to derive
analytical solutions for forest development, structure, and
productivity under different harvesting scenarios. The effect
of harvesting on potential naturalness (or biodiversity) was
thus evaluated based on structural change, and compared
with an undisturbed forest.
• A prototype model of a robust emission trading
market under uncertainties (2010 project). An international emission trading (IET) scheme under the Kyoto
Protocol was devised to lower the cost of achieving sets of
greenhouse gas emission reductions for different countries:
emissions are reduced where it is cheapest and emission certificates are then traded to meet the nominal targets in each
country. However, carbon markets, like other commodity
markets, are volatile. They are the result of and react to stochastic “disequilibrium” spot prices, which may be affected
by speculations and bubbles. The underlying actual cost of
GHG mitigation (i.e., the marginal costs of abatement technologies) is only of secondary importance. To address this
issue, in 2010 the project developed a basic model to analyze robust decentralized emission trading schemes stable
against multiple uncertainties. The model incorporates the
notion of emissions detectability and allows emission trades
to be identified that both are cost-effective and ensure that
environmental safety concerns are met under given safety
constraints. In 2010 the project linked the emission-trading
model with the data on emission reduction costs taken from
the GAINS model. In the current setting, we use assumptions on uncertainties relying on the IPCC reports on possible
uncertainty ranges, as well as on realistic estimates available from relevant literature for individual parties. In 2010
the work was presented at the conference on “Uncertainty
in Greenhouse Gas Inventories,” as a result of which the
project team was invited to publish a paper in the journal
Climatic Change. The model is also suitable for the pricing of
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The evolutionary ecology forest modeling framework. The model integrates effects of environmental changes and management on
plants across three organizational levels: genetically based traits, individual behavior, and population (arrows indicate interactions).
The rules of the governing processes (red italics) constrain model responses to be consistent with ecological and evolutionary principles. These principles enable accurate predictions of forest ecosystem structure and productivity in any environment across a wide
range of temporal scales, from days to centuries.
non-substitutable limited resources such as water, land, and
environment under increasing competition and uncertainties.
• Saving water with renewables (2010 project). The
extraction and refining of fossil fuels require substantial
amounts of water, a challenge for MENA region countries,
which are both major fossil fuel exporters, and among the
most water-scarce countries on Earth. At the same time,
many of these countries have adopted ambitious renewable
energy targets, and there are plans for some of them to host
development of large solar projects to generate electricity
for export from the region, primarily to Europe. The most
likely technology is concentrated solar power (CSP), which
can also require substantial amounts of water, both for cooling purposes and for mirror cleaning. The objective of this
project is to identify the effects on water use, in the context
of future water availability, of a transition from fossil fuel
use and export to renewable power use and export in MENA
countries. In 2010 the project team identified scenarios for
evaluation, namely, those developed under the Global Energy Assessment (GEA) using the MESSAGE model, for high,
intermediate, and low demand, with each scenario containing variants based on technology development and the electrification of transport. In 2010 the project team developed
these scenarios, and also generated a database linking water
use to different technologies. The additional modeling work
will be completed in 2011.
• Comparing FOR, APD, and ENE results (2010 project).
As the funding for this project was allocated primarily to
2011, and while a presentation of research plans was made

at the November review meeting, there are no achievements
to report for 2010.
• Integrated nitrogen management in China – INMIC
(2009 project, finished in 2010). The INMIC project developed an integrated perspective on agricultural management measures that have multiple benefits for economic
development, the local environment, and global greenhouse
gas emissions. For the case of China the study estimated that
an integrated nitrogen management approach could increase
agricultural production by up to 50% while keeping current
levels of nitrogen discharge to soil, water, and air at the local
scale. Compared to the business as usual case, emissions of
N2O greenhouse gas emissions would be 25% lower.
• Geoengineering to avoid overshoot: An uncertainty
analysis (2009 project, finished in 2010). Research on
geoengineering (or climate engineering) using stratospheric
sulfur injections has been called in case for global warming
needs to be halted and all other mitigation efforts have been
exhausted. The key research question in this study was: if
stratospheric sulfur injections were to be used as a “last resort” to avoid overshoot, what would be the suitable startyear and injection profile of such an intervention? The study
built upon Wigley’s premise of the combined mitigation/
geoengineering approach, and investigated the sensitivity of
the global-mean temperature projection to: 1) climate uncertainties (climate sensitivity, tropospheric aerosol forcing,
and ocean diffusivity); 2) mitigation scenarios including overshoot; and 3) the start year and magnitude of geoengineering intervention.
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Activities for 2011
As part of the IIASA strategic planning conducted in 2010 and
implemented in 2011, the decision was made to discontinue GGI.
In 2011, the sole activity of GGI will be to be to complete those
projects funded in 2010.

Personnel Resources
Scientific Staff
Nils Brännström (Sweden)
Kerstin Damerau (Germany)
Alexey Davydov (Russia)
Ulf Dieckmann (Germany)
Tatiana Ermolieva (Austria)
Brian Fath (USA)
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Günther Fischer (Austria)
Karl Franklin (Sweden)
Per Johansson (Sweden)
Matthias Jonas (Germany)
Volker Krey (Germany)
Marek Makowski (Poland)
Anthony Patt (USA)
Hongtao Ren (China)
Elena Rovenskaya (Russia)
Oscar van Vliet (Netherlands)
Fabian Wagner (Germany)
David Wiberg (USA)
Yurii Yermoliev (Ukraine)

YSSP
Regina Clewlow (USA)

Publications1
Journal Articles
*Ciais P, Paris JD, Marland G, Peylin P, Piao SL, Levin I, Pregger T, Scholz Y, Friedrich R, Rivier L, Houwelling S, Schulze ED, et
al. (2010). The European carbon balance. Part 1: Fossil fuel emissions. Global Change Biology, 16(5):1395-1408 (May 2010)
(Published online 10 October 2009).
*Ermolieva T, Ermoliev Y, Fischer G, Jonas M, Makowski M & Wagner F (2010). Carbon emission trading and carbon taxes under
uncertainties. Climatic Change, 103(1-2):277-289 (November 2010) (Published online 16 July 2010). [APD, FOR, IME, LUC]
*Fischer G, Winiwarter W, Ermolieva T, Cao G-Y, Qui H, Klimont Z, Wiberg D & Wagner F (2010). Integrated modeling framework
for assessment and mitigation of nitrogen pollution from agriculture: Concept and case study for China. Agriculture, Ecosystems and Environment, 136(1-2):116-124 (15 February 2010) (Published online 31 December 2009). [APD, FOR, LUC]
*Patt A, Tadross M, Nussbaumer P, Asante K, Metzger M, Rafael J, Goujon A & Brundrit G (2010). Estimating least-developed
countries’ vulnerability to climate-related extreme events over the next 50 years. PNAS, 107(4):1333-1337 (26 January 2010).
[POP, RAV]

Conference Proceedings
Ermolieva T, Ermoliev Y, Jonas M, Fischer G & Makowski M (2010). A model for robust emission trading under uncertainties. In:
Proceedings of the 3rd International Workshop on Uncertainty in Greenhouse Gas Inventories. 22-24 September 2010, Lviv,
Ukraine pp.57-64 (September 2010). [APD, FOR, IME, LUC]
Szolgayova J, Fuss S, Khabarov N & Obersteiner M (2010). Robust long-term energy portfolios – A climate mitigation analysis. In:
Proceedings of the International Conference on Applied Energy (ICAE 2010). 21-23 April 2010, Singapore, pp.782-793. [FOR]

Interim Reports
Borodina O, Borodina E, Ermolieva T, Ermoliev Y, Fischer G, Makowski M & van Velthuizen H (2010). Integrated modeling approach to the analysis of food security and sustainable rural developments: Ukrainian case study. IIASA Interim Report IR-10017. [IME, LUC]
Kyryzyuk S (2010). Model-based risk-adjusted planning for sustainable agriculture under agricultural trade liberalization: Ukrainian case study. IIASA Interim Report IR-10-016. [IME]

1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.
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Young Scientists Summer Program
Joanne Bayer, Dean
bayer@iiasa.ac.at
In 2010 the Young Scientists Summer Program welcomed 51 advanced graduate students from 21 countries to work on their
research projects within IIASA’s programs, and be part of one of
the most acclaimed programs of the Institute. Since the beginning of the YSSP in 1977, some 1,565 participants have benefited from the opportunity of collaborating with IIASA's scholars
and enhancing their own perspectives and career opportunities.
Many have achieved high positions in science, business, and
government, while others have returned to IIASA as research
scholars or continued to work as close collaborators in the Institute’s research network.
The 2010 scientific program was designed to emphasize and
expose the critical role and relevance of interdisciplinary science
and policy analysis in tackling “real world” problems. Three
seminars addressing IIASA’s new global problem areas
were organized at which selected research programs presented
their core research:
• At the first seminar on Food and Water, research staff from
the Evolution and Ecology, Forestry, and Land Use Change
Programs presented research on the environment and natural resources.
• Panel members from the Atmospheric Pollution Program
(APD), Energy (ENE), and the Risk and Vulnerability (RAV)
Program presented research on emissions and development,
extreme events, critical infrastructure during the second
seminar on Energy and Climate Change.
• At a third seminar on Poverty and Equity panel members
from the World Population (POP), Health and Global Change
(HGC), and Risk and Vulnerability (RAV) Program presented
research on development and urbanization, globalization,
population growth, and migration.
All seminars were followed by group discussions with YSSPers and IIASA staff.
The following external speakers were invited to address
the YSSPers:
• Former IIASA Director, Member of IIASA’s Endowment Fund
Board of Trustees and founder of the YSSP, Roger Levien,
spoke about In the Beginning ... the Why of YSSP
• Norman P. Neureiter, Director of the AAAS (American Association for the Advancement of Science) Center for Science,
Technology and Security Policy and Chairman of IIASA’s Endowment Fund Board of Trustees discussed Science Diplomacy
• Crawford Stanley (Buzz) Holling, former IIASA Director;
Eminent Scholar, Arthur R. Marshall Jr. Professor in Ecological Sciences, University of Florida (ret’d) addressed the students about Broken Society, Broken Ecosystems, and Broken
Planet
• Sten Nilsson, former IIASA Acting Director (2008–2009);
member of the Academies of Science of Lithuania, Slovakia,
and Sweden and Academician of the Russian International
Programs for Young Scientists

The 2010 YSSP participants.
Academy of Informatics chose the topic The Fight for Natural
Resources
• Joseph Agassi, Professor of Philosophy, Tel Aviv University
and York University, Toronto, (ret’d) and A.v. Humbold Senior
Fellow looked at Philosophy for a United Earth, and
• Following the bottom-up YSSP-initiated requests for scientific activities Professor Judith Buber-Agassi gave a YSSP
lunch talk on The Jewish Women Prisoners of Ravensbrück:
Problems of Historical-Sociological Research

Extracurricular activities on offer:
• Coping with Uncertainty: Concept of Robust Solutions
• Concept of Robust Solutions: Practical Applications for Policy
Decision Support
• Media and Presentation Skills Coaching
• Public Policy Analysis Seminar
• Excursion—Scientific Visit to the Salzburg Global Seminar
• Art Meets Science Event—Collaboration with students of
the Franz Schubert Institute in Baden
• Simulation and Negotiation Exercise
The Simulation and Negotiation workshop on Climate
Change Negotiations organized by Ariel Penetrante (PIN)
brought YSSPers and IIASA staff together to simulate, and follow up, the political negotiations of the 2009 United Nations
Climate Change Conference held in Copenhagen. Participants
acted on behalf of countries and NGOs and learned about coalition building and decision making.

Peccei and Mikhalevich awards
Elisabeth Wetterlund, of Sweden’s Linköping University, and Carl
Salk, of Duke University, USA, won IIASA’s scholarship awards
for their work during the 2010 Program. Wetterlund’s research
on localization of biofuel production garnered her the Mikhalevich Award, while Salk’s carbon balance research earned him the
Peccei Award. The awards provide financial support enabling
the successful YSSPers to return to IIASA for three additional
months of research. Rennie Lee, of the Sociology Department at
the University of California, received an Honorable Mention for
her excellent research during her YSSP affiliation with the Health
and Global Change Project.
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Muhammad Amjad (Pakistan)
Wenfang Chen (China)
Yang Cheng (China)
Regina Clewlow (USA)
Avery Cohn (USA)
Maud Comboul (France)
Siyi Feng (China)
Sarthak Gaurav (India)
Hamed Ghoddusi (Iran)
Haiguang Hao (China)
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Linke Hou (China)
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Ling Liu (China)
Stephy Makungwa (Malawi)
Hayley Mc Intosh (South Africa)
Aviv Melamud (Israel)
Wei-Shiuen Ng (Singapore)
Jennifer Nixon (USA)
Doris Oberdabernig (Austria)
Preeti Preeti (India)
Aapo Rautiainen (Finland)
Wolf Reuter (Germany)
Katrina Running (USA)
Carl Salk (USA)
Mikko Savolahti (Finland)
Vitalii Skrypnychenko (Ukraine)
Aline Soterroni (Brazil)
Stefan Storey (United Kingdom)
Arame Tall (Senegal)
Sergey Timonin (Russia)
Markus Tum (Germany)
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Chen Wang China
Maria Wetterlund (Sweden)
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Rui Xing (China)
Xuchao Yang (China)
Marianne Zeyringer (Austria)
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Postdoctoral Program
Sheila Poor, Coordinator
poor@iiasa.ac.at
Every year a number of postdoctoral scholarships are available
from different sources on topics for research related to the IIASA
research agenda. These sources are: the IIASA Postdoctoral
Program, the Kempe Foundation, Sweden, and the Academy of
Finland.
The two IIASA-funded postdoctoral positions for 2010 went
to Nuno Bento and Xiaojie Chen.
Nuno Bento, who holds a PhD in Economics (2010) from
the University of Grenoble, France, is being hosted by the Transition to New Technologies (TNT) Program from February 2011.
He is investigating transport growth dynamics to find stronger
patterns of change in the sector, and new patterns that would
indicate structural changes in response to growing urbanization
and environmental issues.
Xiaojie Chen joined the Evolution and Ecology (EEP) Program in February 2011. His research focuses on evolutionary
dynamics in biological and social systems, especially the emergence and stability of cooperation in social networks, using evolutionary game theory and adaptive dynamics. He received his
PhD in 2011 in Dynamics and Control of Complex Systems from
Peking University, China.
Upasna Sharma and Jose Siri, who received the IIASA-funded
postdoctoral positions in 2009, and Erling Lundevaller, supported by the Swedish Kempe Foundation, continued their postdoctoral research in 2010.
Upasna Sharma is a Postdoctoral Research Scholar with
the RPV Program, where she is working on issues related to
communication of uncertainty in the risk communication messages. Before joining IIASA she was an Associate Fellow at
the Centre for Global Environment Change at The Energy and
Resources Institute (TERI), New Delhi, for one year, and prior
to that she worked briefly at the Technology Information Forecasting and Assessment Council (TIFAC), New Delhi. In 2009 Dr.
Sharma received her PhD from the School of Management at
the Indian Institute of Technology, Bombay, in the area of public
policy and climate change. Since 2002 she has worked on issues related to impacts, vulnerability, and adaptation to climate
change and natural hazards, as well as on key issues in climate
change negotiations under the United Nations Framework Convention on Climate Change.
Her first introduction to IIASA was in the summer of 2004
when she came for three weeks as a fellow of the Advanced
Institute of Vulnerability. Her interactions with members of different research programs who were also part of the faculty of
Advanced Institute of Vulnerability prompted her to apply for a
post doctoral position as a scholar of applied research on human
dimensions of global change. She joined the Risk and Vulnerability (now RPV) program in October 2009, finding the opportunities to connect with researchers working on multiple dimensions
of global environmental change both valuable and enjoyable.
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The research focus of Jose Siri is the epidemiology of urban malaria and the interacting effects of migration, travel, and
spatial heterogeneities of host, vector, and environment, encompassing both traditional systems dynamics and microsimulation
approaches. More broadly, he has worked on issues relating to
urbanization and urban places and health and wellbeing, especially in a developing-world context. Siri is also actively involved
in scientific collaboration with the Institute of Population Research at Peking University (IPRPKU), Beijing, China, where he
was extensively involved in the preparation of a Memorandum
of Understanding (MOU) between IIASA and IPRPKU to establish ongoing research collaboration on health questions in the
Chinese context. He is also an ex officio member of Scientific
Planning Group of the International Council for Science (ICSU)
Program on Health and Wellbeing in the Changing Urban Environment.
Rupert Mazzucco joined the Evolution and Ecology Program in December 2006 as a Postdoctoral Research Scholar
affiliated with the WWTF project "Mathematics and Evolution"
and is currently working on computational models of non-allopatric speciation and biodiversity formation along environmental gradients as part of the Evolution and Mathematics project.
Mazzucco received his PhD in Physics in 2005 from the University of Vienna, Austria, and his work with the EEP program is
funded by the Vienna Science and Technology Fund (WWTF),
Austria.
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Anna Scolobig joined the Risk, Policy and Vulnerability
(RPV) Program in February 2010. After gaining her PhD at the
University of Udine (Italy) in 2008, she became affiliated with
the Institute of International Sociology of Gorizia (ISIG), Mass
Emergencies Programme, where she worked on EC-funded projects dealing with natural and technological risk governance. At
IIASA she is hosted by the RPV program, Her work is part of the
Safeland project—Living with landslide risk in Europe—funded
by the Seventh Framework Programme (FP7) of the European
Commission. She is working on the interplay of science, legislation, and policy in landslide risk management in Italy. Her
fieldwork includes the design and testing of a risk perception
questionnaire, communication strategy, and participatory
stakeholder process for choosing appropriate mitigation measures in selected sites in southern Italy.
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Erling Häggström Lundevaller (Sweden)
Rupert Mazzucco (Austria)
Anna Scolobig (Italy)
Upasna Sharma (India)
Jose Siri (USA)

Publications1
Journal Articles
*Siri JG, Wilson ML, Murray S, Rosen DH, Vulule JM, Slutsker L & Lindblade KA (2010). Significance of travel to rural areas as a
risk factor for malarial anemia in an urban setting. American Journal of Tropical Medicine and Hygiene, 82(3):391-397 (March
2010). [HGC]

Other Publications
Sander N, Skirbekk V, KC S & Lundevaller E (2010). Prospects for later-life migration in urban Europe. PLUREL Report D1.2.4
(October 2010). [POP]
Siri JG, Brown Z & Spielauer M (2010). Simulation modeling of the long-term evolution of local malaria transmission and acquired
immunity in the context of urban growth and urban–rural travel (Poster presentation). Malaria Journal, 9(Suppl 2):P47 (October 2010). [HGC]
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.
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Communications
Iain Stewart
stewart@iiasa.ac.at

Summary of COM Outputs and Support
in 2010

Objectives

NMOs: To raise awareness of and support for IIASA among
NMOs, COM produced and distributed to NMOs:
• The Annual Report 2009, the Progress Report 2009, Options
(Summer and Winter issues), IIASA electronic newsletter (3
issues), 12 press releases, ad hoc reports on IIASA’s media coverage, packages of IIASA communication materials
(e.g., YSSP flyer and posters, Postdoc flyer and posters, IEF
flyer), various IIASA publications, 9 NMO country profiles (infosheets). Initiated discussions with NMOs re development of
country-specific NMO Web pages.
Scientific community: To raise awareness of and recognition
for IIASA’s research, teams of scientists, and capacity-building
programs, COM produced and distributed to targeted lists of
scientists:
• 10 IIASA Interim Reports; Options; six newsletters (e-newsletter [x3], PinPoints [x2], POPNET);
• Produced a package of branded material for YSSPers including the handbook: YSSP calendar, directory, YSSP certificates,
material for YSSP Awards Dinner; plus produced a new YSSP
brochure and poster, and a Post-doc poster; commenced development of short promotional videos with select YSSPers,
for hosting on IIASA web;
• Updated and maintained IIASA’s Publication Catalog (9298
publications);
• Managed permission requests for the use of IIASA copyrighted material;

Appendices
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Progress Report to IIASA’s National Member
Organizations and Governing Council on IIASA’s
Research and Other Activities in 2009

GAS

• COM’s output increased according to several indicators,
for example: 3 IIASA e-newsletters (launched with the first
issue in late 2009), edited 3 IIASA books and 2 journal special issues (3 books and 0 special issues in 2009), drafted 9
NMO Country Profiles (info sheets) (concept and first example sheet developed in 2009). Output maintained in other
areas, for instance: 2 Options (2 in 2009), 12 press releases
(13 in 2009, 10 in 2008, 4 in 2007), 64% of 9,298 publications in IIASA Publications catalog are available online (63%
in 2009, 43% in 2007, 10% in 2005).
• COM started several new activities: Provided editorial
support for DI for reports for policymakers (e.g., Finland Economic Council, UNSG briefing). Evaluation of 2008 publication records of IIASA scientists and programs. Strategic and
tactical communication advice, support, and materials for
YSSP and IEF. Communications/media training for YSSPers,
short promotional videos of YSSPers.
• Awareness about IIASA through COM’s work increased: IIASA’s media coverage has increased from approximately 400 media hits in 2008 to approx 1035 in 2009
to approx 1170 in 2010. Readership of many IIASA publications continued to increase with the circulation of Options
reaching over 6,800; IIASA Annual Report over 3,500; IIASA
e-newsletter over 2100; and POPNET over 3000. Unique
visitors to IIASA’s Web site increased to over 81,000 in 2010
(80,525 in 2009, 74,492 in 2008, 71,231 in 2007).
• Support for communication activities of IIASA scientists was wide-ranging and included posters for EEP;
logo and various designs for LUC; language editing and figure preparation for most programs; translations German &
English; a package of YSSP branded material; presentations
for the Director; and general communication advice to researchers.
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IIASA’s Communications (COM) Department aims to help position IIASA as a leading global organization engaged in research
into environmental, economic, technological, and social change
by:
1. Raising awareness of IIASA’s objectives and impact, and
building positive perceptions of IIASA among external target
audiences;
2. Supporting the development of new and existing partnerships (funders, researchers, policymakers);
3. Bringing attention to research opportunities;
4. Supporting the communication activities of IIASA scientists;
and
5. Developing an internal environment that encourages IIASA
scientists to communicate.

gas std
gcc
gas fc
bio stc
c
bio gt ar
nucle
hydro
wind rm
geotheth
solar pv
solar

122

Progress Report 2010

• Language edited and typeset, where necessary, three IIASA books (Climate Change Negotiations [PIN], Elements of
Adaptive Dynamics [EEP], Fisheries Induced Genetic Change
[EEP]); and two special issues on Greenhouse Gas Inventories
(Jonas) & Urbanization in China (MacKellar).
• Held an IIASA exhibit at ESOF (EuroScience Open Forum)
2010 to profile IIASA to tertiary students and business community primarily.
Policymakers and diplomatic community: To raise awareness of IIASA as a reliable source of high-quality, neutral research on international issues. Activities included:
• Editorial support for DI for reports for various policymakers
(Finland Economic Council, brief for UN Secretary-General,
brief for President Fischer, Austria, various GEA papers).
• Supported (science) and lead (exhibit) co-ordination of IIASA’s representation at COP 16.
• Further disseminated IIASA policy briefs via NMOs, IIASA
scientists, and to new subscribers. Distributed Options and
Annual Report to embassies in Vienna.
• Built relationships with communication teams in relevant national and international organizations (e.g. United Nations
Communications Group, UNIDO).
All other audiences including general public and media: To raise awareness of IIASA's work.
• Options; 12 media releases; 4 media-alerts; 4 podcasts; 2
joint press briefings, 3 e-newsletters, several feature articles
and opinion pieces;

options
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Applied Systems Analysis
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The current 10-year research program
of IIASA is coming to an end in 2010.
In November 2009 IIASA’s Council approved a
new strategic plan for the period 2011–2020.
This new strategy also reflects the fact that
IIASA’s membership has recently expanded
beyond the traditional National Member
Organizations (NMOs, typically national
academies of science) in Europe, Japan, and
the United States and now includes China,
Egypt, India, Pakistan, Republic of Korea,
and South Africa.
The new strategic plan sees IIASA research
structured around three major thematic
issues: “Energy and Climate,” “Food and
Water,” and “Poverty and Equity.” In addition,
activities will cover specific drivers of change
that matter for all three themes such as
population and technology. As things look
now, from 2011 onwards IIASA’s World
Population Program will primarily cover the
specific driver of population which is linked
to all three themes as well as engage in
collaborative projects with other projects
under the “Poverty and Equity” theme.
The program on “Population and Climate
Change”—which was led by Brian O’Neill for
five years (funded by a predecessor scheme
of the current ERC Starting Grants)—is
coming to a natural end and Brian has moved
on to the National Center for Atmospheric
Research in Boulder, Colorado, USA. While
this program mostly studied the role of
population factors in emissions, the new
ERC Advanced Grant to Wolfgang Lutz on
“Forecasting Societies’ Adaptive Capacities
to Climate Change” will, for the coming
five years, study the likely effect of climate
change on human wellbeing with a special
focus on education. In addition, the new
ERC Starting Grant to Vegard Skirbekk
(see last page of this issue) will address
various other social changes that tend
to unfold along cohort lines. Together,
these two new ERC grants will provide
population activities at IIASA with a solid
financial basis. And the continuing intensive
collaboration with the Vienna Institute of
Demography (VID) will assure a critical mass
of some 40–50 population experts in the
WL
Vienna area.

What can demographers contribute to understanding
the link between

Population and Climate Change
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–extreme events (storms)
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YSSP

Young

uman population enters our concerns about climate change at both the beginning and
the end of the causal chain: humans have produced the emissions that trigger climate
change; consequently the potentially dangerous impact of this change on human
wellbeing is our main cause for concern.
While in the past much of the focus has been on mitigating greenhouse gas emissions, this
presentation mainly focuses on strategies for strengthening adaptive capacities for coping with
unavoidable climate change. This shift in the research question also opens up important new
areas of analysis for demographers. While efforts to quantify the contribution of population
changes in addition to and in interaction with other important factors, such as technology and
consumption levels, have been difficult and largely beyond the realm of demography, efforts
to address adaptive capacity through studying differential vulnerability and forecasting such
differentials into the future are right at the heart of what our powerful demographic toolbox has
to offer. Demographers should be better at doing this than scientists from any other discipline.
In the following I will try to explain why.
Substantively, the central hypothesis discussed in this presentation* is that strengthening
human capacity primarily through education which, in consequence, also reduces population
growth and enhances economic growth, is the most promising investment for adaptation in view of
uncertain but potentially dangerous climate change impacts.

Global Climate Change
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• Development of IIASA’s Web site: preparing for the redesign
(establishing a Web site committee, preparing mock ups for
an interim front page) and also wrote and managed interim
Web pages;
• Supported IIASA’s fund-raising efforts by preparing letters,
envelopes, adverts, and advising on communication.
Supporting the communication activities of IIASA scientists and encouraging communication
• Ongoing support includes: English language editing, translation English & German, science writing, graphic design, publication production, print service, audio service, maintaining
mailing lists, professionally managing IIASA’s Web site, running a proactive and reactive press office, supporting various
communication activities of the Director, and advising scientists on communication strategy and providing specialized
support to implement communication tactics from podcasts
to media training (e.g., developed and implemented inaugural IIASA YSSP communications training program, undertaken by 18 students in 2010, exceeding planned numbers).
• New audio policy for conference support
Other significant changes
COM contributed to IIASA’s cost-cutting measures in 2010 by
reducing costs by €70,000, partly through savings in the print
shop via increased efficiency and improved technology.
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UN Secretary-General makes inaugural visit to IIASA
The United Nations Secretary-General Ban Ki-moon, accompanied by Mrs Ban, visited IIASA at Schloss
Laxenburg on 2 September. The event was an historic occasion for IIASA, as it marks the first ever visit by a
UN Secretary General to the Institute. Among the dignitaries accompanying the Secretary-General were the
Foreign Minister of Austria, Dr Michael Spindelegger, the Governor of Lower Austria, Dr Erwin Pröll, and the
Director General/Executive Director of UNOV/UNODC, Mr Yury Fedotov. The Secretary-General
commended the work of IIASA, and discussions focused on the Institute's new strategic research priorities of
food and water, energy and climate change, and poverty and equity, and on the UNSG's seven Priorities for
Action.
Read more

Study finds the effects of population aging have been exaggerated
Due to increasing life-spans and improved health many populations are ‘aging’ more slowly than
conventional measures indicate, delaying the negative effects of aging, according to a study published in
Science Vol 329 (10 Sep). The study, carried out by IIASA, Stony Brook University, and the Vienna Institute
of Demography, uses new measures of aging that take changes in disability status and longevity into
account. The results give policymakers faced with growing numbers of elderly new tools to more accurately
determine the cost of an aging population and set more appropriate retirement ages.
Read more

New perspectives

Determinants of household energy consumption in India
In the latest issue of Energy Policy researchers from IIASA and VTT Finland, outline how providing
government subsidies for purchasing cooking fuel, as well as making finance available for buying related
appliances, could move the rural poor in India from heavy dependence on polluting biomass fuels to more
efficient and environmentally friendly LPG fuel. Such subsides are economically justifiable because they
could increase labor productivity and nourish economic development among India’s rural poor.
Read more

Travel, trade and global warming
Driving alone in a car increases global temperatures in the long run more than making the same journey by
air. However, in the short run air travel has a larger adverse climate impact because airplanes strongly affect
short-lived warming processes at high altitudes according to a study by led by IIASA and published in
Environmental Science and Technology. The study also showed that when it comes to freight transport,
moving goods by planes will increase global temperatures between 7 to 35 times more than moving the same
goods the same distance in an average truck. Shipping on the contrary exerts 25 times less warming in the
long run, and even cools on shorter time scales.
Read more

Reducing energy poverty

The YSSP at IIASA

Pages 8–9

Clean energy—Multiple benefits

Nature Geoscience - Curbing emissions of short-lived pollutants
IIASA's Zbigniew Klimont is among an international team of researchers which argues in a Nature
Geoscience commentary that cutting emissions of short-lived pollutants such as methane and black carbon
would not only reduce warming in the next few decades, but also help to determine how sensitive the planet's
climate is and thereby improve projections of future climate change.
Read more

Pages 12–13

Achieving negative emissions
Pages 14–15

Tackling short-lived pollutants

Young Scientists Summer Program

Pages 16–17
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2010 Scientific Meetings, Sponsored or Co-sponsored by
IIASA
GEA Retreat
8–10 January
Global Energy Assessment

Science Advisory Committee (SAC) Meeting
25–26 March
Directorate

IIASA Negotiation Workshop
12 January
Processes of International Negotiation

Global Energy Assessment (GEA) Knowledge Module (18)
Working Group Meeting on Urbanization
29–31 March
Global Energy Assessment

BIOMASS FUTURES Project Progress Meeting
13 January
Forestry
PIN SC Meeting
15–16 January
Processes of International Negotiation
GEA Council Meeting
27–28 January
Global Energy Assessment

Global Energy Assessment (GEA) Knowledge Module 3 Writing
Team Meeting
30–31 March (held in Stockholm, Sweden)
Global Energy Assessment
Global Energy Assessment (GEA) Building Expert Stakeholder
Consultation
30 March (held in Washington, D.C., USA)
Global Energy Assessment

EUROGEOSS Workpackage 6 Meeting
10–11 February
Forestry

Global Energy Assessment (GEA) Investment Expert Stakeholder Consultation
1 April (held in Washington, D.C., USA)
Global Energy Assessment

IIASA-PIN Panel at the International Studies Association (ISA)
Convention
16–20 February (held in New Orleans, LA, USA)
Processes of International Negotiation

GEA KM17 Writing Meeting
8 April
Global Energy Assessment

Global Energy Assessment (GEA) KM8 Writing Team Meeting
22–23 February (held in Mumbai, India)
Global Energy Assessment
Multi-state Demographic Estimates and Project
1–2 March
World Population
Annual Meeting of the European Research Network FinE
8–22 March (held in Leuven, Belgium)
Evolution and Ecology (coorganizer)
Global Energy Assessment Knowledge Module (24) Working
Group Meeting on Innovation
11–13 March (held in Medford, MA, USA)
Global Energy Assessment
Xevents workshop
13 March
General Research
Meeting of the Network for National Integrated Assessment
Modelling (NIAM)
22–23 March
Atmospheric Pollution and Economic Development
LIFE III – EC4MACS Project Meeting
23–24 March
Atmospheric Pollution and Economic Development

The Four Scenarios Workshop
26 April
General Research
Working Group on Fisheries-Induced Evolution of the International Council for the Exploration of the Sea
26 April–2 May (held at the ICES Headquarters, Copenhagen,
Denmark)
Evolution and Ecology (coorganizer)
RESPONSES WP2 meeting
27–28 April
Risk and Vulnerability
Annual Bilateral Meeting Between NRF and IIASA
27–30 April (held in Seoul, Korea)
Directorate
Global Energy Assessment Executive Committee
2–5 May
Global Energy Assessment
ECLAIRE Drafting Meeting
5–6 May
Atmospheric Pollution and Economic Development
Global Energy Assessment Stakeholder Consultation
10–12 May (held in Beijing, China)
Global Energy Assessment
Global Governance and Sciences
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10 May (held in Geneva, Switzerland)
Directorate
Experiencing the COP15 Climate Change Negotiations – Bridging Theory and Practice
26 May (held in Vienna, Austria)
Processes of International Negotiation
Viennese Talks on Resilience Research & Networks New Perspectives on Growth, Development and Innovation in Instable
Times
27 May (held in Vienna, Austria)
Dynamic Systems
PIN Steering Committee Meeting
3–6 June
Processes of International Negotiation
Council Meeting
14–15 June
Directorate
Planning Meeting for development of negotiation handbook for
the Inspection Team (2nd Training Cycle for Surrogate Inspectors)
15–17 June (held in Vienna, Austria)
Processes of International Negotiation
IIASA/NAS Systems Analysis and Policy Workshop
17–18 June (held in Washington, D.C., USA)
Directorate

Progress Report 2010
European Population Conference 2010
1–4 September (held in Vienna, Austria)
World Population
Workshop on International Migration Data for Population
Projections by Religious Affiliation
1 September
World Population
The Human Brain and the Social Bond
3–4 September
Risk and Vulnerability
TIFAC-IIASA-IIT Workshop on Water Resource Management
and Sustainability
3–4 September (held in Delhi, India)
Directorate
GEA Retreat
4–5 September
Global Energy Assessment
IIASA-Willis Re Insurance Day
6 September
Risk and Vulnerability
Consultation on Collaboration on Food, Water, Energy and
Climate
6 September (held in Islamabad, Pakistan)
Directorate

Vienna Negotiation Day
18 June (held in Vienna, Austria)
Processes of International Negotiation

Developing an Evidence Base on Social and Public Health Aspects of Suicide in Eastern Europe: A Foundation for Designing
Interventions
14–15 September (held in Tallinn, Estonia)
Health and Global Change

100 Innovation Ideas from Complexity
21–22 June (held in Hauho, Finland)
General Research

Global Energy Assessment Executive Committee
15–17 September
Global Energy Assessment

Renewable energy in North Africa: a policy road-map for 2050
22–23 June (held in Hammamet, Tunisia)
Risk and Vulnerability

Global Energy Assessment (GEA) Knowledge Module (24)
Working Group Meeting on Innovation
22–23 September (held in New Haven, CT, USA)
Global Energy Assessment

Global Energy Assessment (GEA) Expert Stakeholder Consultation: Focus on Energy Efficiency and Renewable Energy
Technology Sector
7 July (held in Golden, CO, USA)
Global Energy Assessment
PIN Editorial Meeting
7–8 July (held in the Hague, Netherlands)
Processes of International Negotiation
Workshop on Evolution of divergence and speciation models of
specific systems
3–6 August (held at Hólar University College, Hólar, Iceland)
Evolution and Ecology (coorganizer)
Global Energy Assessment (GEA) Expert Stakeholder Consultation: Fossil Energy Resources: Addressing the Uncertainties
28 August (held in Stockholm, Sweden)
Global Energy Assessment

Fisheries-induced adaptive changes and their consequences:
Why should we care, and what can we do?
23–24 September (Theme Session held at the ICES Annual Science Conference in Nantes, France)
Evolution and Ecology (coorganizer)
UNEP Integrated Assessment of Black Carbon and Tropospheric
Ozone, and its Precursors 3rd Production and Author’s Meeting
27 September–1 October
Atmospheric Pollution and Economic Development
IIASA/IFPRI/FAO Workshop on Cost Accounting of Ag-Activities
in PEMs
4–5 October
Forestry
Durham Negotiation Workshop
7–8 October (held in Durham, UK)
Processes of International Negotiation
Appendices
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IIASA/NSFC Workshop on Drivers of Global Transformation
8 October (held in Beijing, China)
Directorate

Council Meeting
8–9 November
Directorate

PIN Steering Committee Meeting
9–10 October (held in Durham, UK)
Processes of International Negotiation

PIN Panel on International Negotiation at the 4th International
Biennale on Commercial Negotiation
17–18 November (held in Paris, France)
Processes of International Negotiation

IIASA Planning Workshop on Energy and Climate Change: Critical Issues, IIASA Research
12 October (held in Helsinki, Finland)
Directorate
Global Energy Assessment (GEA) Knowledge Module (10)
Working Group Meeting on Energy End-Use (Efficiency): Buildings
15–16 October
Global Energy Assessment

Side meeting on "Assessing Estimates of the Size of Religious
Minorities in India Today: Exploring the Evidence of Undercounts"
20 November (held in New Delhi, India)
World Population
GEA Writing Team Meeting
21–24 November
Global Energy Assessment

AMAP SLCF expert group meeting
19–21 October
Atmospheric Pollution and Economic Development

Game Changers and 2030
22–23 November
General Research

Global Trade Network Simulation (GTNS)
20–22 October
General Research

CCTAME Annual Coordination Meeting
25–26 November
Forestry

Global Energy Assessment (GEA) Knowledge Module (18)
Working Group Meeting on Urbanization
22–25 October (held in New Haven, CT, USA)
Global Energy Assessment

UNFCC COP16
29 November–10 December (held in Cancun, Mexico)
Directorate/Global Energy Assessment

SocInfo Conference 2010
27–29 October
Integrated Modeling Environment
Swedish NMO Meeting
28 October
Directorate
Integrated Assessment Modeling Consortium (IAMC) Meeting
28–29 October (held in Washington, D.C., USA)
Energy
Food and Water Systems: Critical Issues, IIASA Research
29 October (held in Amsterdam, Netherlands)
Directorate
TFIAM/EC4MACS Workshop on Uncertainty Treatment
3–4 November
Atmospheric Pollution and Economic Development
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SafeLand Workpackage 5.1 & 5.2
6 December
Risk and Vulnerability
United Nations Climate Change (UNFCCC) Conference of the
Parties (COP) 16 Breakfast hosted by the United Nations Foundation on behalf of the Global Energy Assessment (GEA)
6 December (held in Cancun, Mexico)
Global Energy Assessment
Mutual accountability for a global low-carbon and low-emissions economy within the UNFCCC and beyond
7 December (held in Cancun, Mexico)
Transitions to New Technologies
Speciation 2010 – First European Conference on Speciation
Research
13–15 December
Evolution and Ecology
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Other Publications and External Contracts, General
Research
Publications1
Directorate
Journal Articles
*Ezell BC, Bennett SP, von Winterfeldt D, Sokolowski J & Collins AJ (2010). Probabilistic risk analysis and terrorism risk. Risk Analysis, 30(4):575-589 (April 2010) (Published online 12 April 2010).
*Keeney GL & von Winterfeldt D (2010). Identifying and structuring the objectives of terrorists. Risk Analysis, 30(12):1803-1816
(December 2010) (Published online 19 August 2010).

Other Publications
Holling CS (2010). Coping with transformation: What we can learn from natural systems. Options (IIASA, Laxenburg, Austria),
Summer 2010, pp.12-13.
von Winterfeldt D & Nakicenovic N (2010). Energy climate change. Options (IIASA, Laxenburg, Austria), Winter 2010, pp.6-7. [ENE,
TNT]

Interim Reports
Ermoliev Y & von Winterfeldt D (2010). Risk, Security and Robust Solutions. IIASA Interim Report IR-10-013. [IME]

Institute Scholars
Journal Articles
*Kuemmel R, Ayres RU & Lindenberger D (2010). Thermodynamic laws, economic methods and the productive power of energy.
Non-Equilibrium Thermodynamics, 35(2):145-179 (July 2010) (Published online 09 July 2010).
*Warr B, Ayres RU, Eisenmenger N, Krausmann F & Schandl H (2010). Energy use and economic development: A comparative
analysis of useful work supply in Austria, Japan, the United Kingdom and the US during 100 years of economic growth. Ecological Economics, 69(10):1904-1917 (15 August 2010) (Published online 13 June 2010).
*Warr BS & Ayres RU (2010). Evidence of causality between the quantity and quality of energy consumption and economic growth.
Energy, 35(4):1688-1693 (April 2010) (Published online 02 February 2010).

Other Publications
Ayres RU (2010). Energy efficiency key to growth. Options (IIASA, Laxenburg, Austria), Winter 2010, p.23.

Interim Reports
Ermoliev Y & von Winterfeldt D (2010). Risk, Security and Robust Solutions. IIASA Interim Report IR-10-013. [DIR, IME]
1 *) Peer Reviewed
Highlighted publications appear more than once in the IIASA Publications List:
Dark brown entries: IIASA author collaborated with IIASA colleagues from different IIASA programs, identified in brackets.

External Research Contracts above €10,000
Title

Funder

Date from

Date to

KoreanTrustFund funds to be used for research
collaboration, travel, etc.

Korea Science and Engineering Foundation
(KOSEF)

01.07.2008

Contribution toward participation in WBGU Advisory Board Meeting - Compensation for Nebojsa
Nakicenovic

Stiftung Alfred-Wegener-Institut für Polarund Meeresforschung

01.01.2010
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Total (€)

2009 (€)

31.12.2011

96,277

24,331

31.12.2010

23,654

20,275
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2010 IIASA Guest Lectures
• 21-DEC-10, Prof. Sergey Mitsek, Liberal Arts, University of
Ekaterinburg, "An Econometric Model of Investment in Fixed
Assets in the Russian Federation: Estimates and Forecasts"
• 07-DEC-10, Dr. Aleksander Kucel, University Pompeu
Fabra, Department of Political and Social Sciences, Associate
Lecturer, "Training and education- job mismatch in Europe"
• 07-DEC-10, Dr. Montserrat Vilalta-Bufí, Departament
de Teoria Econòmica and Research Center on Welfare Economics (CREB), University of Barcelona, Assistant Professor,
"Why do university graduates regret their field of study? A
comparison across education systems"
• 01-DEC-10, Mr. Matt Lampert, Research Fellow of the Socionomics Institute, Doctoral student in the Department of
Sociology, University of Cambridge, UK, "Improving Path Dependence: A Socionomic Perspective on Anticipating Social
Change and Extreme Events "
• 19-NOV-10, Prof. Brian D. Wright, Department of Agricultural and Resource Economics, University of Berkeley, Professor and Chair, "International Grain Reserves and Other
Instruments to Address Volatility in Grain Markets"
• 10-NOV-10, Dr. Aaron Tovish, Mayors for Peace, "The
Need to Revisit Nuclear Winter; New Science, New Politics"
• 18-OCT-10, Jacobus Retief Hoffman, Oxford Institute of
Ageing, University of Oxford, "Seeing it like a “Gogo”: Poverty, AIDS and intergenerational relationships in (South) Africa"
• 14 October, L.D. Danny Harvey, Department of Geography,
University of Toronto, “Scenarios for the Elimination of Fossil
Fuel CO2 Emissions Within this Century”
• 14 OCT-10, Konstantin Besov, Steklov Inst. of Mathematics, Moscow, Serguei Kaniovski, Austrian Institute for
Economic Research, Vienna, “Optimal Endogenous Growth
Model with Exhaustible Resources”
• 01-OCT-10, Dr. Molly Brown, Biospheric Sciences Branch,
Goddard Space Flight Center, "The use of Satellite Remote
Sensing in Food Security Analysis: Integrating Earth Observations into Economic Models"
• 29-SEP-10, Mats Söderström, Program Director, Linköping
University; Thore Berntsson, Consortium Leader, Chalmers
University of Technology; Simon Harvey, Head of Division,
Chalmers University of Technology, “The Energy Systems
Program; The Industrial Energy Systems research consortium;
The Heat and Power Technology division at Chalmers; The
Energy Systems division at Linköping university”
• 27-SEP-10, Dr. Associate Professor Luguang Jiang,
Deputy Director, Division of Water and Land Resources, Institute of Geographic Sciences and Natural Resources Research,
Chinese Academy of Sciences, Deputy Director, "Introduction of CCICED Task Force on Ecosystem Management"
• 08-SEP-10, Dr. Dan Arvizu, National Renewable Energy
Laboratory (NREL), Director , "An Overview of NREL renewable energy and energy efficiency analysis, research and development, and deployment programs"
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• 08-SEP-10, Mr. Ron Benioff, National Renewable Energy Laboratory (NREL), Manager of International Programs,
"NREL’s international collaborative activities"
• 16-AUG-10, Dr. Lee Schipper, Stanford Energy Efficiency
Center / UC Berkeley Global Metropolitan Studies, “CO2 REDUCTION AS A CO-BENEFIT OF TRANSPORT STRATEGIES.
The case of Latin American metropolises”
• 12-AUG-10, Cóilín Minto, Department of Biology, Dalhousie University, Halifax, Nova Scotia, Canada,“ Using a new
global compilation of fisheries assessments to investigate the
status and dynamics of exploited marine fish”
• 30-Jul-10, Prof. Vladimir Norkin, Glushkov Institute of Cybernetics, National Academy of Sciences of Ukraine, “Safety
First class of stochastic decision problems: mixed integer approach”
• 29-JUL-10, Dr. Chan-Mo Park, National Research Foundation (NRF), Korea, President, "Science and Technology Policies of South Korea and Inter-Korean Collaboration on Science and Technology"
• 23-Jul-10, Dr. Klaus Deininger, Lead Economist, Development Research Group, Land Tenure Advisor, Agriculture
& Rural Development Department, The World Bank, “The
Global land rush: Evidence, potential and policy implications”
• 20-Jul-10, Johan Lilliestam, M.Sc. & M.A., Potsdam Institute for Climate Impact Research, Research Domain IV:
Transdisciplinary Concepts & Methods, “Security of supply in
a Supergrid Europe”
• 25-MAY-10, Sarah Opitz-Stapleton, Institute for Social
and Environmental Transition, Boulder, USA, “Dealing with
Climate Uncertainty. Experiences from Adaptation Planning
in Asia”
• 20-MAY-10, Prof. David Edelman, University College, "A
New Risk Measure for Extreme Events"
• 17-MAY-10, Dr. Daniel Johansson, Chalmers University,
“Temperature stabilization, ocean heat uptake and radiative
forcing overshoot profiles”
• 19-MAY-10, Dr. Mehtab Karim, The Pew Forum on Religion & Public Life, Visiting Senior Research Fellow, "Manuals
of Adaptive Family Behaviour? Scriptures, Mortality Conditions, and Net Reproduction "
• 18 MAY, Kazuyoshi Nakano, Disaster Prevention Research
Institute (DPRI), Kyoto University, Kyoto, Japan, “Natural
Disasters and the Cascading Effect: The Role of Substitution
Costs of Intermediate Goods”
• 14 APR, Dr. Ralph L. Keeney, Research Professor at the Fuqua School of Business of Duke University, “Informing Policy
Makers with Decision Analysis”
• 09-APR-10, Prof. Jifa Gu, Academy of Mathematics and
Systems Science, Chinese Academy of Sciences, "Expert Mining and its Applications"
• 09-APR-10, Prof. Guangya Chen, Academy of Mathematics and Systems Science, Chinese Academy of Sciences, "On
Vector Network Equilibrium Problem"
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• 09-APR-10, Prof. Jiuping Xu, Sichuan University, Professor of School of Management, "Meta-synthesis Approach to
Circular Economy in China and some case studies"
• 09-APR-10, Prof. Shouyang Wang, Academy of Mathematics and Systems Science, Chinese Academy of Sciences,
President of ISKSS, "TEI@I Methodology and Its Applications
to Economic Forecasting "
• 8-APR-10, Mahendra Shah, Director, Qatar National Food
Security Programme, "The Challenges of Food Security and
Climate Change in Dry Lands"
• 7-APR-10, Dr. David Laborde, Market Infrastructure and
Trade Division, IFPRI, “Global trade and environmental impact of the EU biofuels mandate”
• 25-MAR-10, Dr. Martin Summer, Oesterreichische Nationalbank, Economic Studies Division, "A Systematic Approach
to Multi-Period Stress Testing of Portfolio Credit Risk"
• 17-MAR-10, Prof. P.R. Shukla, Indian Institute of Management, Ahmedabad, India, “Pathways for Mitigating Climate
Change: A Policy Modeling Perspective and Experiences from
India”
• 10-MAR-10, Mr. Paul Ormerod, Volterra Consulting, "Extreme Events: Recessions and the Resilience of Capitalism"
• 16 FEB-10, Dr. Robert D. Weaver, Pennsylvania State University, “Saving places with infrastructure? When coupled,
complex dynamics are in play"
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• 12-FEB-10, Prof. Ian Stewart, Mathematics Institute, Zeeman Building, University of Warwick, "Sources of Uncertainty in Dynamical Systems Beyond the Butterfly Effect "
• 12-FEB-10, Andrew Hartley, Climate Impacts Risk Analyst,
Met Office Hadley Centre, UK, “Climate change risk analysis:
A case study of a UK fire service”
• 9-FEB-10, Armon Rezai, University of Economic Affairs and
Business, Vienna, “Global Warming and Economic Externalities”
• 29-JAN-10, Prof. Ahti Salo, Helsinki University of Technology, Associate Editor of Decision Analysis, "Robust Portfolio
Modeling for Resource Allocation and Risk Management"
• 29-JAN-10, Prof. Juuso Liesiö, Helsinki University of Technology, Teaching Research Scientist, "Robust Portfolio Modeling for Resource Allocation and Risk Management"
• 25-JAN-10, Dr. Barry J. Barnett, Mississippi State University, “Catastrophic Risk and Poverty: What is the Potential for
Weather Index Insurance Interventions?”
• 18-JAN-10, Dr. David Batten, CSIRO (Commonwealth
Scientific and Industrial Research Organization), "Discovering “Safe-Fail” Infrastructure Systems: Xevent1 = power grid
failure"
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