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Introduction

This is the third Progress Report for the IASA Research Plan
2006-2010 and presents the scientific work carried out at the
Institute during 2008. It updates the Council and National Mem-
ber Organizations of IIASA about the scientific achievements
and policy impact of the Institute’s Research Program during the
last year, and outlines their activities for 2009.

That 2008 was a year of change is perhaps an understate-
ment to those who are familiar with IIASA and its work. On 1
June 2008 IIASA's eighth director, Leen Hordijk, took up a new
post in Italy after six years "on board." The rudder was placed
in the capable hands of Acting Director, Sten Nilsson, and Act-
ing Deputy Director, Nebojsa Nakicenovic, for the rest of 2008.
Then IIASA's new Director, Detlof von Winterfeldt, took office on
1 January 2009 with Nebojsa Nakicenovic continuing as Deputy
Director. At the same time, Peter Lemke took over as Chairman
of the IASA Council from Simon Levin, who had held this post
for five years. The contributions of Leen Hordijk, Simon Levin,
and Sten Nilsson to IIASA have been nothing short of excep-
tional; | offer them our deepest gratitude and wish them well in
their future endeavors.

A great deal of preparation was put into ensuring a seamless
transition during what would prove to be a pivotal year for IIASA
from both the internal and international standpoints. Indeed,
expansion of the Institute's income in 2008 and an increase in
the number of person-years worked by scientists are testimony
to the informed and inclusive planning conducted by IIASA's
Council and Directorate.

These same qualities were visible, too, in the work to develop
a new research strategy for IIASA. In this process, the world's
most pressing social and environmental issues—together with
the capacity of science in general and IIASA in particular to ad-
dress them—were debated at meetings with staff, national
member organizations, and external stakeholders. A formal
[IASA Strategic Plan 2011-2020 will be published in late 2009.

As talks about IIASA's future direction progressed, many
current projects were bearing fruit. Preparations took place
throughout the year for the 14th Conference of the Parties to
the United Nations Framework Convention on Climate Change
(UNFCCCQ) in Poznan, Poland, in December, with IIASA hosting
or participating in many activities. And particularly pleasing was
that IASA researchers also carried on publishing prolifically with
109 journal articles published—more than ever before.

In 2008 IIASA continued to build its portfolio of data,
model, and research tools, to assist policymakers confront-
ed with difficult decisions on complex issues.

o The Air Pollution and Economic Development Program devel-
oped a Web-based GHG Mitigation Efforts Calculator,
which allows interactive comparison of mitigation efforts
and costs among the Annex 1 Parties to the Kyoto Protocol

and their likely effects in 2020. The Calculator may be instru-
mental in negotiations to elaborate a new Protocol at the
15th Conference of Parties to the United Nations Framework
on Climate Change in Copenhagen in December 2009.

o The Land Use Change and Agriculture Program and the Unit-
ed Nations Food and Agriculture Organization released a
new state-of-the-art Harmonized World Soil Database
which will provide information for national and international
policymakers seeking to achieve sustainable expansion of
agricultural production leading to food security.

« In 2008 the World Population Program published its third
update of probabilistic world population projections
for 13 world regions, with a focus on the expected speed
of population aging rather than on population growth as in
the past. The results were published in the journal Nature.

» Representative Concentration Pathways with full spa-
tial coverage of land-cover changes as well as pollutant emis-
sions and greenhouse gases were developed by the Energy
Program. These will provide an invaluable tool to the world's
climate modeling teams as they prepare the climate change
projections of the [PCC’s Fifth Assessment Report.

IIASA continued to be an international meeting place for
high-level scientists and policymakers.

» A workshop on the vulnerability of methane hydrates, jointly
organized by the Transitions to New Technologies Program
and the Global Carbon Project in March, drew together emi-
nent scientists from the energy field. The workshop findings
featured in the journal Science.

o The French Ambassador to the International Organizations
in Vienna, Mr. Francois-Xavier Deniau, hosted ambassadors
from the 27 member states of the European Union at IIASA
in July for consultations with counterparts at the start of
France's European Union Presidency.

« In February the Risk and Vulnerability Program held a work-
shop on disaster risk in Madagascar, funded by the Proven-
tion Consortium and the World Bank. This was part of its
program to cooperate with countries in Latin America, Asia,
and Africa that are highly exposed to climate-change-related
disasters.

e In June 2008 the "Theorists meet Practitioners" workshop,
organized by the Processes of International Negotiation Pro-
gram, was attended by over 50 participants including 10 am-
bassadors, numerous military officials, NGO representatives,
university professors, and students from all over the world.

» In November IIASA welcomed the United Kingdom's Chief
Scientific Advisor, Professor John Beddington, who delivered
the annual Koopmans Lecture on "Science and Innovation
in the 21st Century" to around 200 invited guests from Vi-
enna's scientific and diplomatic community at the Albertina
Museum.

These achievements and events have been selected from
among many to show the significant reach and influence of



[IASA research during the year, particularly in the policy area.

Indeed, the role of the Institute as a policy advisory body was

heightened in October 2008, with the agreement by United Na-

tions Secretary-General Ban Ki-moon to accept regular policy
briefings from I1ASA on systems-oriented approaches to global
change issues.

As the new Director of IIASA, | look forward to emulating my
predecessors' commendable achievements and to implementing

an innovative and exciting new strategy to ensure IIASA's con-
tinued success during the next phase in its development.

Detlof von Winterfeldt
Director
May 2009
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Atmospheric Pollution and Economic Development

Program

Markus Amann
amann@iiasa.ac.at

Objectives

[IASA'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 geophysical and economic aspects
of pollution control within one assessment framework. Together
with a network of collaborators, APD uses this framework as a
basis for conducting practical policy analysis in different regions
of the world.

Scientific Achievements and Policy
Impacts

In 2008 APD completed the new setup of its Greenhouse Gas—
Air Pollution Interactions and Synergies (GAINS) model. The
new framework now holds quality-controlled data for the en-
tire world, building on a coherent database structure that inte-
grates data for 18 pollutants, 1,300 types of economic activity,
and 238 regions/countries. It is freely accessible on the Internet
(http://gains.iiasa.ac.at) through a new interactive user interface.
By the end of 2008 more than 900 users had activated their
registration with the GAINS model.

Based on this core tool, APD explored a variety of issues that
are relevant for atmospheric pollution and economic develop-
ment in different world regions.

Aerosols

With increasing scientific understanding of the sources and
impacts of aerosols in the atmosphere, concerns are growing
about their detrimental effects on human health at the local
scale, as well as their impacts on climate at the regional and
global level. According to recent studies, the reduction in fine
particulate air pollution that occurred in 51 U.S. metropolitan
areas between the late 1970s and early 2000s is responsible
for as much as 15 percent of the overall increase in statistical
life expectancy in these areas (five months) (Pope et al, 2009).
Analyses using IIASA's GAINS-Asia model suggest that potential
changes in particle levels in third-world cities and households
are more than an order of magnitude higher than those that
occurred in the USA during the period of the U.S. study (Amann
et al, 2008).

At the same time, aerosols exert significant radiative forcing
that contributes to climate change, especially in the near term
and at the regional scale. As sulfate, nitrate, and organic carbon
aerosols have a cooling effect, emissions of these short-lived
substances mask climate change that is already committed by
the presence in the atmosphere of long-lived greenhouse gases
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emitted in the past. It is therefore argued that a rapid reduction
in aerosols in the interests of protecting human health could
accelerate near-term climate change at the local scale (Ramana-
than, 2008).

The recently completed aerosol emission components of the
GAINS model quantify emissions of the important aerosol com-
ponents (inter alia, black carbon, organic carbon, fine particles
(PM2.5 and PM1), sulfur dioxide (SO,), nitrogen oxide (NO ), and
ammonia (NH,). On this basis, APD, along with Chinese and Indi-
an collaborators, has produced a new assessment of current and
future emissions in Asia (Klimont et a/, 2009, in review). This
improves the assessment of health impacts in Asia and adds im-
portant information to global climate models. GAINS estimates
of the potentials for and costs of reducing particulate matter and
carbonaceous aerosols are documented in a forthcoming journal
article about black carbon abatement strategies (Rypdal et al,
2009). New global emission projections have been submitted to
the preparatory process for the April 2009 Ministerial Meeting
of the Arctic Monitoring and Assessment Programme (AMAP),
which will explore policy options regarding cost-effective mea-
sures for slowing the warming of the Arctic.

In the longer run, the new GAINS model offers a tool for
exploring critical trade-offs between air pollution abatement
and greenhouse gas (GHG) mitigation measures, which will help
informed decisions to be made about specific policy actions.

Emission scenarios developed with the global version of the
GAINS model provided the quantitative basis for the report of
the UK Royal Society on "Ground-level ozone in the 21st cen-
tury," published in October 2008.

GAINS-Asia

In 2008 APD, together with Chinese, Indian, and Pakistani col-
laborators, completed the GAINS implementation for Asia. The
new tool allows a comprehensive assessment of cost-effective
air pollution control strategies in these countries, together with
a systematic analysis of their potential co-benefits for green-
house gas emissions. For alternative assumptions on economic
development, GAINS-Asia quantifies emissions and control po-
tentials for six air pollutants and six greenhouse gases; it also
quantifies air pollution impacts on human health (from outdoor
and indoor exposure) and on vegetation, as well as identifying
cost-effective emission control strategies. An interactive user
interface enables open access to the full model via the Internet
(http://gains.iiasa.ac.at) to enable local experts to conduct their
own analyses. Full model documentation, tutorials, policy analy-
sis reports, and a policy briefing brochure have also been made
available on the Internet. GAINS-Asia was officially launched at
the Better Air Quality (2008) Conference of the Clean Air Initia-
tive Asia in October 2008 in Bangkok (www.bag2008.0rg).

The GAINS analysis reveals that current economic growth will
intensify air quality problems in Asia, unless the existing pollu-
tion control laws are significantly upgraded. Loss in human wel-



fare from adverse health impacts of air pollution would offset
a significant share of the expected improvement from greater
economic wealth. The report points out that (e.g., for China) a
targeted approach developed using the GAINS-Asia model can
reduce air pollution control costs by up to 80 percent compared
to a conventional across-the-board application of advanced
emission control technologies. Well-designed air pollution con-
trol strategies can reduce costs further and at the same time
reduce greenhouse gas emissions (http://gains.iiasa.ac.at/gains/
download/gainsbrochure_web.pdf) (see Figure 1).

In addition, APD hosted the 11th Workshop of the Model
Intercomparison Study for Asia, which brought together atmo-
spheric modelers from China, Japan, and the Republic of Korea
to conduct a comparison of modeled transboundary flows of
pollution in Asia.

Comparison of Greenhouse Gas Mitigation
Efforts of UNFCCC Annex 1 Countries

In 2008 APD used its GAINS model to develop a methodology
for the systematic comparison of greenhouse gas mitigation
efforts among different countries. This analysis will provide
relevant information to the ongoing climate negotiations under
the United Nations Framework Convention on Climate Change
(UNFCCC) on quantitative post-2012 targets for the industrialized
countries. APD, together with IIASA’s Forestry (FOR) Programme,
has developed a systems approach for comparing mitigation
potentials and costs among all economic sectors in different
countries. A first version has been implemented for 36 UNFCCC
Annex 1 countries (i.e., Australia, Canada, the 27 countries
of the European Union (EU), Japan, New Zealand, Norway,
Russia, Switzerland, Ukraine, and the USA). An interactive Web
tool (http://gains.iiasa.ac.at/MEC) allows comparison of the

35

Progress Report 2008

implications of user-specified international mitigation regimes
for individual parties to the UNFCCC in terms of a range of
conceivable equity indicators (e.g., per capita emissions, relative
emission reductions in relation to a base year, marginal costs, per
capita costs, costs per GDP). In addition, the analysis quantifies
the co-benefits of greenhouse gas mitigation for the emission
of air pollutants.

APD presented the methodology to the climate negotiators
and launched the interactive Mitigation Efforts Calculator at an
[IASA side event at the 14th Conference of the Parties (COP 14)
to the UNFCCC held in Poznan, Poland, in December 2008.

Initial results indicate that future mitigation efforts are
strongly dependent on the baseline assumptions about eco-
nomic development and current energy efficiency performance.
If emission reductions are related to a common base year (e.g.,
1990), large differences across Annex 1 countries are associated
with, inter alia, the recession periods that occurred, for example,
in Eastern European countries after 1990. Furthermore, as many
mitigation measures are capital-intensive, the cost of capital (i.e.,
the interest rate) has a decisive impact on total mitigation costs.
For instance, a social welfare perspective that considers long-
term capital productivity (e.g., 4 percent) would suggest that
by 2020 Annex 1 countries could reduce their total emissions by
16 percent below the 1990 levels at zero total cost. In contrast,
from a private consumer’s perspective (assuming a 20 percent
rate of return), only a 4 percent reduction appears at zero cost
(Figure 2).

Europe

The European implementation of GAINS is now an established
tool for policy analyses for the European Commission and the
Convention on Long-range Transboundary Air Pollution of the

GHG measures:

Energy efficiency, households
Energy efficiency, industry
Co-generation of heat and power

W Electricity savings, renewable

Costs for reducing health impacts from air pollution
by 50% (bn € in 2030)

GAINS optimization with air
pollution end-of-pipe
measures only

Same health impacts,
GAINS optimization
including greenhouse gas

energy
Air pollution controls:

Households, PM control
® Large Plants, PM controls
Large Plants, NOx controls

B [ arge Plants, SO2 controls

mitigation measures

Figure 1. Emission control costs for reducing the health impacts of particulate matter (PM) in China by 50 percent
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Figure 2. Comparison of GHG mitigation costs in 2020 for Annex 1 countries, excluding the Land Use, Land Use Change, and Forestry

(LULUCF) sector, using a 4 percent interest rate.

United Nations Economic Commission for Europe (UNECE). In
2008 work at APD focused mainly on the policy applications
of the GAINS tool and the underlying data compiled in earlier
years.

In 2008 GAINS analyses provided quantitative information
to the European Commission for the proposal and subsequent
negotiations on the EU Climate and Energy Package. GAINS es-
timated national mitigation costs for non-carbon-dioxide (CO,)
emissions and co-benefits that occur as a side effect of green-
house gas (GHG) mitigation strategies on air pollution in the 27
member states. The policy package, which aims, inter alia, at a
20 percent reduction of EU GHG emissions by 2020 as a unilat-
eral measure, was finally accepted by the European Council in
December 2008.

A further line of work related to the revision of the EU Nation-
al Emission Ceilings Directive, which will specify national caps
on the emissions of 5O, NO,, PM2.5, NH,, and volatile organic
compounds (VOCs). A policy report explores the cost-effective
sets of additional measures that would be required to meet, in
2020, the environmental targets of the Thematic Strategy on Air
Pollution and how economic burdens will be distributed across
economic sectors and member states. It was found that a large
share of the additional efforts originally foreseen to meet the
air quality targets will emerge as a side effect of the structural
changes implied by the Climate and Energy Package and that
costs for additional air pollution control measures will signifi-
cantly decline (www.iiasa.ac.at/rains/reports/NEC6-final110708.
pdf).

In late 2008 the global version of GAINS was used to esti-
mate the co-benefits of global GHG mitigation strategies for air
pollution emissions as an input to the forthcoming Communica-
tion of the European Commission on the EU negotiation strategy
for the post-2012 climate agreement.
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A report on the cost-effectiveness of emission controls from
marine shipping, produced by APD in 2007 (www.iiasa.ac.at/
rains/reports/IR06-107_Ships.pdf), contributed to the 2008
agreement within the International Maritime Organization on
reducing the global limit on the sulfur content of fuels from 4.5
percent currently to 0.5 percent, and 0.1 percent in specific Sul-
phur Emissions Control Areas. In addition, tighter standards for
NO, emissions were agreed.

The Convention on Long-range Transboundary Air Pollution,
which has officially designated IIASA as its Centre for Integrated
Assessment Modelling, embarked in 2008 on negotiations on the
revision of its Gothenburg multi-pollutant/multi-effect Protocol.
Negotiations explore, inter alia, ways of increasing the participa-
tion 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. A policy analysis
report produced by APD demonstrates that efficient implemen-
tation of a handful of measures that are already widely applied
in Western Europe could lead to significant and cost-effective
improvements of air quality in Eastern Europe (www.iiasa.ac.at/
rains/reports/CIAM percent20 report percent201-2008v2.pdf ).

Emissions from Biofuel Generation

Co-authorship of a publication by APD scientist, Wilfried Wini-
warter, with Nobel laureate Paul Crutzen and two other research-
ers, created considerable media attention and scientific interest.
The paper (Crutzen et al, 2008) demonstrates that nitrous ox-
ide (N,0) emissions associated with the agricultural production
of biofuels may more than compensate, in terms of greenhouse
gas emissions, for the reduced fossil fuel CO, emissions, when
assuming global average conditions rather than idealizations in
agriculture. Wilfried Winiwarter received invitations to give six
presentations, including one in the Austrian parliament (upon



invitation of the third president of the parliament), radio inter-

views, and newspaper interviews. Similar commitments were
undertaken by each of the other authors. To date, the paper has
been cited 50 times according to SCOPUS (together with the
non-reviewed "discussion” version also available).

Activities in 2009

In 2009 APD will address trade-offs of aerosol reduction strate-
gies between local health and global climate impacts. The inclu-
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sion of calculations of (regional) radiative forcing into GAINS (in
cooperation with Norwegian colleagues) is envisaged.

APD will continue to refine its work on the comparison of
greenhouse gas mitigation potentials, organize a review meet-
ing, and make the analysis available to the negotiations on the
revision of the Kyoto Protocol. APD will continue policy analyses
with its GAINS model for Europe and Asia and focus on case
studies for developing countries, especially those that have re-
cently joined IASA. A further line of work will assess the mac-
roeconomic implications of investments in air quality improve-
ments.

Scientific Recognition

Markus Amann
Invited lectures:

change."

emissions.”

air pollution and climate change simultaneously."
Janusz Cofala
Invited lectures:

China."
Pallav Purohit

Fabian Wagner:
Invited lectures:

Modelling with the RAINS model."
Wilfried Winiwarter:
Invited lectures:

N,0."

sions.”

o Member of the Clean Air Commission of the Austrian Academy of Sciences
o Member of the UK Royal Society Working Group on "Ground-level ozone in the 21st century"

« Southern Africa Sub-Regional Policy Dialogue on Air Pollution (Lusaka, Zambia, 5—6 March 2008): “Tackling regional air Pollu-
tion: The approach of the Convention on Long-range Transboundary Air Pollution. Integrated assessment and links to climate

o World Health Organization, Meeting of Senior Advisors to Governments on “Climate and Health" (Bonn, 8 March 2008):
“Reducing greenhouse gases: Co-benefits on health through lower air pollution."

« United Nations University (UN Headquarters, New York, 23 April 2008): "Air pollution and industrialization."

« Joint Workshop of the United Nations Economic Commission for Europe (UNECE) Task Force on Hemispheric Transport of Pollut-
ants and the US National Academy of Sciencies (Washington DC, USA, 912 June, 2008): "Future scenarios of anthropogenic

« European Parliament, Symposium on "The Integration of Climate Change and Air Pollution Strategies" (Strasbourg, 6 Novem-

ber 2008): "Co-benefits of GHG mitigation strategies on air pollution in Europe."
« (Clean Air Initiative Asia, Better Air Quality 2008 Conference (Bangkok, 12 November 2008): "GAINS-ASIA—A tool to combat

» Peking University, International Workshop on Mega-city and Regional Air Pollution (Guangzhou, 18—20 January 2008). “In-
tegrated assessment of air pollution and greenhouse gases mitigation: Applications for Europe and preliminary results for

« Conference on "Air Pollution from Ships" (Lisbon, 20 November 2008) Keynote presentation: "Health and ecosystems impacts
of air pollution in Europe today and tomorrow: Role of shipping sector."

o Member of the Editorial Board, Sustainability Journal, published by MDPI, Switzerland
o Member of the Editorial Board, The Open Renewable Enerqy Journal, published by Bentham Science Publishers Ltd.

» Swedish Meteorological and Hydrological Institute (Norrkoepping, Sweden, 29-30 September 2008): “Integrated Assessment

« International Energy Agency, Workshop on Bioenergy (Salzburg, 5 February 2008): "N,O emissions from fertilizer use."
« Austrian Academy of Sciences, Clean Air Commission (Vienna, 11 March 2008): “Balancing emissions of biofuels: The role of

« Austrian Parliament, Enquete: "Bio-fuels: Threats or Blessings?" (Vienna, 18 April 2008): "A new perspective on N,O emis-

2
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Annex

Internal Collaboration and External Contracts

Internal collaboration

Macroeconomic impacts of investments and health effects
of clean air policies

Cooperation with Warren Sanderson of the World Population
Program (POP) to identify using the SEDIM model macroeco-
nomic impacts of investments into clean air through (a) setting
aside capital for non-productive purposes, (b) improved life ex-
pectancy of people, influencing saving behavior and retirement
age, and (c) higher labor productivity due to less illness. Erich
Striessnig (formerly of POP) has been hired by APD to continue
working on this aspect with Warren Sanderson using SEDIM.

Integrated nitrogen management in China: INMIC

An activity of the Greenhouse Gas Initiative (GGI) undertaken by
the Land Use Change (LUC) Program and APD.

Growing population and increasing standards of food quality
in China have led to an expansion of agricultural production. In
the Integrated Nitrogen Management in China (INMIC) project,
the consequences of this expansion for the environment were
investigated, specifically the release of nitrogen compounds.
A framework of indicators was developed, quantifying envi-
ronmental impacts as a function of the drivers and potential
abatement measures. The framework combines elements from
demand-driven agricultural modeling (LUC-CATSEI model) and
simulations of the fluxes to air and water (GAINS model and
MITERRA model, respectively). In the overall framework, the
drivers and trends of agricultural intensification were used to
compile indicators of nitrate leaching and the release of nitrous
oxide and ammonia into the environment in China. This allows
assessment of the magnitude of environmental loads under
alternative demographic and socioeconomic scenarios, provid-
ing policy suggestions on alternative pathways to mitigating or
minimizing negative environmental and health risks from agri-
culture.

Environment and Natural Resources

LULUCF mitigation potentials for Annex 1 countries

See above under GAINS-Annex 1, the Forestry Program esti-
mates of mitigation potentials and costs for the land use, land
use change, and forestry ( LULUCF ) sector

Impacts of urbanization trends on future health impacts
of air pollution

A paper was published on how total health impacts of air pol-
lution in China are expected to change (a) because of changes
in emissions and (b) because of changes in urban population
from migration (co-authors: Wolfgang Schopp, APD, and Cao
Gui-Ying, FOR). A paper entitled "Sensitivity study on the impact
of urbanization on the GAINS methodology to calculate health
impacts from air pollution" was presented at the IIASA—Peking
University Symposium on Urbanization and Environment in Chi-
na, 22-23 November 2008.

Human Development Index

APD participated with the Population and Climate Change Proj-
ect (PCC), ENE, and Landis McKellar of the Health and Global
Change (HGC) project in the GGI project on the effectiveness
of alternative investments to improve the Human Development
Index. The calculation of health benefits from investments in air
pollution control are ongoing

Software environment for GAINS

APD cooperated with Marek Makowski of the Integrated Model-
ing Environment (IME) Program to implement the GAINS optimi-
zation into a new software package released by the Risk and
Vulnerability (RAV) Program.

Air pollution emissions of global long-term scenarios

There was cooperation by APD with the Energy (ENE) Program
to calculate air pollution emissions using the MESSAGE long-
term scenarios. APD contributed to the Royal Society report
on ground-level ozone, and to the scenarios on Representative
Concentration Pathways (RCPs) of the Intergovernmental Panel
on Climate Change (IPCC).
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Title Funder, amount | Scope Rationale for using lIASA
to IIASA

ECAMACS EU, DG-ENV APD serves as coordinator of the "European | Maintain GAINS operational
LIFE programme | Consortium for Modelling Air Pollution and Climate | and accepted for EU policy
2006-2012 Strategies," established by DG-ENV to provide | analysis, coordinate network
€2,469,694 (for | institutional long-term funding for integrated | of collaborators to contribute
APD) assessment modeling with GAINS (includes, inter alia, | required data

a work element with FOR)

CityZen EU, DG-RTD Improve modeling of urban air pollution in mega- | Improve GAINS data for
2008-2011 cities and climate impacts, provide socioeconomic | megacities
€ 133,334 input from GAINS to scientific project

ClimateCosts EU, DG-RTD Contribute GAINS co-benefit assessment of GHG | Increase visibility of GAINS
2008-2011 mitigation to a comprehensive assessment of the full | through contribution to a high-

€81,836 (for
APD)

costs of climate change

visibility study

ACCENT EU, DG-RTD, ACCENT=Network of Excellence on Atmospheric | Maintain and increase IIASA's
2004-2009 Composition Change, involves 43 institutes; APD is | reputation in this area
€487,502 leading one of the four sub-projects of ACCENT on

" Atmospheric Composition Change"

EUCAARI EU, DG-RTD EU project on aerosol modeling Connect GAINS activities to state-
2007-2010 of-the-art modeling on aerosols
€184,600

EU DG-ENV DG-ENV Framework contract for ad hoc policy studies with | Apply GAINS for actual policy

Framework GAINS; recent studies include work on National | analyses

contracts Emission Ceilings (GAINS as main tool), the EU Climate

and Energy Package, the control of international ship
emissions (leading to the MARPOL agreement on
limits of SO, and NO_emissions), etc.

CIAM UNECE IIASA has been assigned as the "Centre for | GAINS emerged as the
Convention on Integrated Assessment Modelling" of the European | central tool for the integrated
Long-range Monitoring and Evaluation Programme (EMEP) of | assessment activities of the
Transboundary the Convention. This implies annual funding from the | Convention
Air Pollution mandatory contributions that parties make to EMEP.

(Geneva) IASA carries out modeling for the negotiations of the
open-ended, various Protocols, and acts as a coordination center
~€150.000 for national contributions in this field.

annually

GAINS-Italy ENEA (National | Italy uses a national (zoom-in) version of GAINS for | Support to national experts using
Agency for New | national policy analyses. IIASA is developing the | GAINS
Technologies, required software features and hosts the databases
Energy and the | on its Web server.

Environment)
2009-2010
GAINS-NL PBL (National The Netherlands uses a national (zoom-in) version | Support to national experts using

Institute for
Environment)
2009
€50,209

of GAINS for national policy analyses. IIASA is
developing the required software features and hosts
the databases on its Web server.

GAINS

Environment and Natural Resources
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Title Funder, amount | Scope Rationale for using lIASA
to lIASA

GAINS-Ireland Irish EPA Ireland uses a national (zoom-in) version of GAINS | Support to national experts using
2009 for national policy analyses. IIASA is developing the | GAINS
~€50,000 required software features and hosts the databases

on its Web server.

GAINS-Russia Swedish Sweden is financing a project in Russia and Ukraine | Support to the international
Environmental to motivate national experts in these countries to | community to strengthen
Research implement GAINS for their own analyses. The aim | involvement of Eastern European
Institute is to reengage these countries in the international | countries in international
2009 negotiations in Geneva. IIASA does the training and | negotiations

will host databases on its Web server.

Arctic warming

Arctic Council,

Contribute  GAINS cost-effectiveness analysis for

Support international policy

AMAP (Arctic carbonaceous aerosols to the ministerial meeting on | process on the Arctic
Monitoring & delaying Arctic warming

Assessment

Programme) thd.

GAINS-Asia EU, DG-RTD Implementation of GAINS for China and India, to | (i) Develop GAINS as a policy
2005-2009 increase local awareness of the importance of the | analysis tool for developing
€348,002 interactions between air pollution control and | countries,;

GHG mitigation in developing countries. IIASA | (ii) Promote IIASA's reputation in
was responsible, inter alia, for coordination and | the analysis of co-benefits;
involvement of key institutions in China (Energy | (iii) Strengthen cooperation with
Research Institute, Tsinghua University) and the Energy | national teams of NMO countries,
Resources Institute (TERI) in India. Receives favorable | offer practical tools to NMOs.
support from national member organizations (NMOQs)

in these countries.

MICS-Asia EANET Host annual workshops on inter-comparison of | (i) Establish IIASA as a neutral
annually atmospheric long-range dispersion models for Asia, | place for Chinese, Japanese
~€20,000 paid for by the East Asian Network for Acid Deposition, | and Korean scientists to discuss

an international network, based at the United Nations | historically contentious issues;

Environment Program (UNEP) Bangkok, financed by | (ii) Keep a foot in the door when

Japan. Asian countries embark on policy
negotiations/calculations.

Toyota Ozone Toyota Explore future threats of increasing ground-level | Continue cooperation with TERI

Project 2009 ozone in Asia on human health and ecosystems; | and Tsinghua; keep contacts with
€35,698 provide scientific assistance to Tsinghua University | Toyota

and TERI.

GAINS-Pakistan | IIASA core funds | Implement GAINS for Pakistan (mainly via YSSP | For the Pakistan NMO

involvement)

Korean NMO [IASA core funds | Establish scientific cooperation with Korean | For the Korean NMO

institutions

UK Royal [IASA core funds | Contribute to the recent ozone report of the Royal | Visibility of IASA in UK

Society Society

WHO Global IIASA core funds | Contribute to the forthcoming reassessment of | Maintain contacts and credibility

Burden of the Global Burden of Disease of the World Health | with health community, increase

Disease Organization visibility of I1ASA
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Evolution and Ecology Program

UIf Dieckmann
dieckman@iiasa.ac.at

EEP

Introduction

[IASA's Evolution and Ecology Program analyzes and forecasts
how evolutionary dynamics shape ecological populations and
communities. Specific challenges addressed range from assess-
ing and managing human-induced evolutionary changes in ex-
ploited fish stocks, to fostering cooperation in groups of unrelat-
ed agents, and to understanding and forecasting the impact of
environmental disturbances on the structure and functioning of
food webs. Together with its network of international collabora-
tors, 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 eco-
logical and evolutionary consequences of environmental change.
Based on a two-pronged attack through applied and method-
ological research, the Program establishes bridges between fun-
damental and policy-oriented, theoretical and empirical, biologi-
cal and mathematical, and analytical and numerical approaches
to the systems analysis of ecological and evolutionary change.

The sections below briefly review EEP's research accom-
plishments in 2008, structured according to the Program's four
main research projects, as established in EEP's research plan for
2006-2010.

Adaptive Dynamics Theory

A backbone of EEP's research activities, adaptive dynamics the-
ory provides versatile tools for analyzing the complex interplay
between population ecology, phenotypic evolution, and envi-
ronmental change. The EEP Program continues to develop the
adaptive dynamics toolbox at the leading edge of international
research through a concerted line of mathematical and applied
projects.

To integrate the evolutionary analysis of evolutionary models,
adaptive dynamics theory emphasizes their common properties
and offers overarching tools. A first overview of the theory of
adaptive dynamics and of the use of bifurcation tools in it is
presented in a new textbook, published by Princeton University
Press. A second book (Dieckmann and Metz, in preparation) is
forthcoming and will describe the methods and applications of
adaptive dynamics theory in a series of pertinent reviews.

As an important contribution to model integration, it was
proved that when continuous strategies are sufficiently similar,
almost all ecological models are evolutionarily equivalent to
so-called Lotka-Volterra models (Durinx et a/, 2008). The great
advantage of the latter models, and hence the significance of
this equivalence, is that they enable relatively easy calculations
of evolutionary predictions. In addition to work on the definition
and determination of fitness measures (Metz, 2008, submit-

Environment and Natural Resources

ted; Parvinen and Metz, 2008), it was also shown under what
conditions evolutionary predictions are simplified through the
existence of optimization principles, both in clonally reproducing
populations and in sexual populations with diploid Mendelian
genetics (Metz et al, 2008a, 2008b).

Among all behavior in ecology, foraging behavior stands out
for its critical population dynamical implications. An overarch-
ing analysis dealt with the evolution of foraging behavior on
heterogeneous resources (Heino et al, 2008¢). Likewise, body
size is by far the most important determinant of a species' popu-
lation dynamics. Applying the general physiology-based theory
of dynamic energy budgets, the evolutionary rules governing
the body sizes of predators and their prey could be understood
(Troost et al, 2008).

Adaptive dynamics theory provides a natural mathematical
framework for understanding the formation of biological di-
versity, one of the key determinants of ecosystem functioning.
Many of the recent developments in this area have originated
from the EEP program. Three EEP studies now further clarify the
eco-evolutionary dynamics of biological diversification (Heinz et
al, 2008; Leimar et al, 2008; Pennings et al, 2008).

Adaptive dynamics theory provides an extension of classical
evolutionary game theory and therefore has great potential for
application in other areas, also outside the biological context,
that traditionally rely on game-theoretical methods. This holds
for the adaptation of social behavioral in general and for eco-
nomic behavior in particular. In this vein, Dercole et al. (2008)
have demonstrated how to harness adaptive dynamics theory
to improve understanding of the processes of technological in-

PrnsC i om Sawan mi Timosenca, asp Commumancea, B, oo

Evolutionary Processes
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Figure 1. 11ASA publishes the first textbook on adaptive dynam-
ics theory.
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novation and diversification. This latter study is based on col-
laborative research carried out by EEP together with IIASA's
Forestry Program.

Evolutionary Fisheries Management

EEP’s research on fisheries-induced evolution is designed to
overcome a blind spot in the management of living aquatic re-
sources: exploitation not only changes the abundance of fish,
but also their traits. In pursuing this goal, EEP adopts a three-
fold approach.

Afirst element is the development of innovative methodolog-
ical tools suitable for tackling the new research questions. To un-
derstand the effects fishing exerts on adaptive traits, methods
to quantify selection pressures have been refined (Arlinghaus et
al., submitted). 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, a
novel class of eco-genetic models has been devised (Dunlop et
al, 2009a, 2009b), and adaptive dynamics models have been
extended (Ernande et al,, in press). To analyze trends in the mat-
uration schedules of exploited fish stocks, so-called probabilis-
tic maturation reaction norms were introduced and estimated
from data (Heino and Dieckmann, 2008a, 2008b; Heino et &/,
in revision). It was also demonstrated that methods previously
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proposed in the literature for extracting life-history information
from individual growth observations requires further scrutiny
(Baulier and Heino, 2008).

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 2008, with dedicated studies tar-
geting brook charr/trout in Canadian creeks and lakes (Thériault
et al,, 2008; Okamoto et al., in revision), Arctic charr in Norway
(Primicerio et al., in revision), Atlantic salmon in Finland (Vainik-
ka et al., submitted), northern pike in Europe (Arlinghaus et a/,
submitted), Atlantic cod in the Gulf of St. Lawrence (Heino et a/,
2008a), Atlantic cod in Iceland (Pardoe et al, in revision), Atlan-
tic cod in the Barents Sea (Eikeset et a/, in preparation), plaice in
the North Sea (Mollet et &/, in preparation), chum salmon in Ko-
rea (Urbach et a/, in preparation), and sockeye salmon in Alaska
(Kendall et al, in preparation). Many of these recent studies
target salmonids; insights into the fisheries-induced evolution
of salmonids obtained with earlier methods were reviewed by
Hard et al. (2008).

A third element is provided by strategic studies designed to
address basic open questions regarding fisheries-induced evolu-
tion. Recent progress includes an investigation of the propensity
of marine reserves to slow the evolutionary effects of fishing
(Dunlop et al., submitted; Miethe et af, submitted), a study of
the impacts of gear selectivity on the fisheries-induced evolu-

Management system
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tion of life-history traits (Boukal et al, 2008), new analyses of
the practical implications of sex structure and mate choice for
fisheries-induced evolution (Mollet et a/, in preparation; Urbach
and Cotton, 2008; Urbach et al, in preparation; Taborsky et a/.,
2008), and systematic investigations of the ecological and evo-
lutionary aspects of recovery in collapsed fish stocks (Enberg et
al, 2009). Studies on salmonids in the Baltic drainage focused
on the interactions between wild and stocked fish (Nilsson et a/.,
2008) and on the survival of adult sea trout in rivers (Ostergren
and Rivinoja, 2008)—a feature that critically influences the evo-
lution of iteroparity and is sensitive to negative anthropogenic
effects. At a more fundamental level, investigations have exam-
ined the effects of gonadal alterations on offspring viability (Ur-
bach et al, 2008) and determinants of abundance fluctuations
of a species at the margins of its geographical range (Heino et
al, 2008b).

EEP’s lengthy investment in elucidating the evolutionary im-
plications of fishing (Dieckmann et &/, in preparation) is attract-
ing increasing attention among scientists charged with providing
advice to fisheries managers. First, coverage of the evolutionary
implications of fishing is now starting to appear in textbooks
and encyclopedias (Heino and Dieckmann, 2008b, 2009). Sec-
ond, the Study Group on Fisheries-Induced Adaptive Change
(SGFIAC), established in 2006 by the International Council for
the Exploration of the Sea (ICES), is addressing scientific and
applied dimensions of fisheries-induced evolution (ICES, 2008).
In 2007 the group jointly prepared an article in the Policy Forum
of Science, which received wide attention and triggered lively
debate that continued in 2008 (Jargensen et al, 2008). Follow-
ing its annual meeting in 2008, the group is currently preparing
manuscripts on evolutionary impact assessments (EvolAs; Lau-
gen et al., in preparation) and on the influence fisheries-induced
evolution has on reference points commonly used in fisheries
management (Heino et al,, in preparation). Third, EEP co-orga-
nized the symposium "Evolving Fish, Changing Fisheries" at the
American Fisheries Society's 2008 annual conference in Ottawa,
attracting a wide range of fisheries scientists, managers, and
stakeholders.

Evolution of Cooperation

EEP’s research on the evolution of cooperation continues to
unravel conditions promoting unselfish behavior in groups of
unrelated agents. This challenge—widely studied under titles
such as the "tragedy of the commune," "public goods games,"
or "social dilemmas"—is a highly interdisciplinary topic that at-
tracts considerable general interest.

Kun and Dieckmann (in revision) and Kun and Scheuring
(2009) highlighted the importance of resource heterogeneity
for enhancing cooperative behavior, thus drawing attention to
a ubiquitous feature of natural resource distributions that curi-
ously has been overlooked thus far.

Enforcement of cooperation is a hotly debated topic. Richter
et al. (in preparation) explored a model for the evolution of so-
cial norms regulating the exploitation of renewable resources.
Nakamaru and Dieckmann (2009) introduced and analyzed a
model for the runaway selection of "strict and severe" pun-
ishment enforcing cooperation. Hauert et al. (2008, in press)
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highlighted the importance of voluntary rather than compulsory
participation for the evolution of cooperation. In particular the
issue of strong versus weak altruism has been addressed in this
context. Traulsen et al. (2009) showed why increasing the rate
at which errors are made in a cooperation game qualitatively
changes the game’s outcome: cooperation and punishment can
be established by high error rates. In a more institutionalized
setting, Colombo and Rinaldi (2008) showed how even in the
simplest two-party democracies voting procedures can lead to
chaotic evolution. Uchida and Sigmund (submitted) analyzed
competition among several assessment rules for fostering in-
direct reciprocity. As such rules can be viewed as rudimentary
moral systems, this work is likely to stimulate further methodo-
logical progress.

Significantly, the monograph The Calculus of Selfishness was
completed in 2008 and will be published by Princeton University
Press in 2009 (Sigmund, 2009).

Evolving Biodiversity

Understanding the mechanisms underlying the emergence,
maintenance, and loss of biodiversity remains a major challenge
for evolutionary ecology and conservation science. EEP contrib-
utes to the resultant efforts in a variety of ways. First is research
on the ecological and genetic conditions promoting the forma-
tion of biodiversity (Heinz et al, 2008; Leimar et al, 2008; Maz-
zucco et al, submitted; Pennings et al, 2008; Ravigné et al,
2009; Troost et al, 2008).

In 2008 EEP focused on investigating the evolutionary estab-
lishment and subsequent stability of food webs. Gross et al. (in
revision) found two new general rules for determining food-web
stability, which is enhanced when species at high trophic level
feed on multiple prey species and when species at intermediate
trophic level are fed upon by multiple predator species. In ad-
dition, EEP has made a number of advances in extending food-
web theory (Rossberg, 2008a; Rossberg et a/, 2008a, 2008b,
2009). An exciting recent result is the demonstration that certain
empirical observations of natural food webs do not imply, as
was previously believed, that the niche spaces in which food
webs are structured are merely one-dimensional. This finding is
likely to free future food-web analyses from the erroneous as-
sumption that only the body sizes of individuals structure feeding
interactions (Rossberg et al,, submitted). Several further studies
dealt with observable patterns of ecological communities (Co-
lombo et al,, 2008; Serizawa et al., 2008a, 2008b; Vaz et al,
2008). A specific result that may be worth highlighting here is
that intermediate levels of landscape disturbances maximize the
number of individuals that can live in a fragmented environment
(Kun et al, in revision). The reason is that random fluctuations
in habitat quality have not only negative effects by destroying
habitable patches, but also positive effects by connecting previ-
ously disparate clusters of patches. Moreover, a new framework
for analyzing evolutionary community responses to extinctions
(Johansson and Dieckmann, 2009) showed under what condi-
tions ecological communities may be restored through gradual
evolution after extinctions, a finding with wide-ranging implica-
tions for understanding patterns of biodiversity change.
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Two additional studies derived novel evolutionary predictions
for delayed germination and energy allocation in stochastic en-
vironments (Metz et al, 2009; Fischer et al, 2009). Cobey et
al. (in revision) examined the factors that drive the evolution
of influenza’s host range. Since the influenza virus is known to
jump species, including transitions from animals to humans, it is
important to understand what conditions put the human popu-
lation at high or low risk of such zoonotic emergences of disease
outbreaks. This was complemented by an investigation of the
influence of the structure of social contact networks on disease
dynamics (Peyrard et al., 2008).

Next Steps

Coordination and research efforts in 2009 will focus on the fol-
lowing activities:

« Intensive research on the European Research Network "Fish-
eries-induced Evolution" (FinE), which involves 18 interna-
tional research institutions coordinated by IIASA from 2007
to 2010.

Conclusion of the European Research Training Network
“Fisheries-induced Adaptive Changes in Exploited Stocks"
(FishACE), which has brought together 11 international re-
search institutions coordinated by IIASA from 2005 to 2009.
 Organization of activities within the Research Networking
Programme, Frontiers of Speciation Research (FroSpects),
supported by 15 national research agencies and coordinated
by IIASA from 2008 to 2013.

Convening the international IIASA conference "Evolution of
Cooperation: Models and Theories," as part of the EURO-
CORES Programme, "The Evolution of Cooperation and Trad-
ing" (TECT), supported by the European Science Foundation.
o 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 win-
ners Daniel Falster (2006), Andries Richter (2007), and Jan
Ohlberger (2008).
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Methodological research on the integration of adaptive dy-
namics theory with dynamic programming and on simplifying
spatial complexity through moment dynamics (the latter in
collaboration with [IASA's Dynamic Systems Project).
Development of stock-specific, multi-trait, eco-genetic
models for Icelandic cod (in collaboration with Icelandic col-
leagues) and North Sea plaice (in collaboration with Dutch
colleagues).

Case studies on Caspian sturgeon (in collaboration with Rus-
sian and Iranian colleagues), Korean chum salmon and Pa-
cific sardine (in collaboration with South Korean colleagues),
Alaskan sockeye salmon (in collaboration with colleagues
from the United States), and orange roughy (in collaboration
with Canadian colleagues).

Development of a detailed definition of evolutionary impact
assessments (EvolAs); evaluation of the evolutionary vulner-
ability of specific stocks; integration of genetic information
into analyses of fisheries-induced evolution; study of the
evolutionary consequences of harvesting at the ecosystem
level; and further explorations of the interactions between
fisheries-induced evolution, environmental fluctuations, Al-
lee effects, and the collapse and recovery of fish stocks.
Work on innovative harvest control rules for fisheries man-
agement and on the integrated assessment and resolution of
stakeholder conflicts in fisheries management.

Research on the evolution of cooperation, including the
beneficial or adverse effects of resource heterogeneity, the
tragedy of the commune in public goods games, and on vi-
cious cycles of exuberance, vulnerability, and collapse in the
evolution of cooperative investment strategies.

Investigation of new and more realistic models of the evolu-
tionary community assembly of ecological food webs and of
speciation processes in spatially structured environments.
Research on evolutionary-ecology vegetation models and,
thereby, on an evolutionary foundation of dynamic global
vegetation models (in collaboration with Australian col-
leagues).

Scientific Recognition: Editorships

Ulf Dieckmann
Editorial Board, Theoretical Ecology

Mikko Heino
Editor, Ecology Letters

Johan A.J. Metz
Editorial Board, Acta Biotheoretica

Karl Sigmund

Editorial Board, Journal of Theoretical Biology

Associate Editor, Theoretical Population Biology

Editorial Board, /nternational Journal of Bifurcation and Chaos
Co-editor in Chief, International Journal of Biomathematics

Editorial Board, Philosophical Transactions of the Royal Society B
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Scientific Recognition: Invited Lectures

Mats Bodin

1. Bergen, Norway: Annual Meeting of the European Research Training Network on Fisheries-induced Adaptive Changes in
Exploited Stocks (FishACE): Evolutionary responses to harvesting of size-at-maturation in predator-prey systems

2. Saint Jean de Luz, France: Annual Meeting of the European Research Network on Fisheries-induced Evolution (FinE): Evolu-
tionary responses to harvesting in predator-prey systems

3. Department of Mathematics, University of Umed, Umead, Sweden: Evolutionary responses of size-at-maturation to harvesting
in predator-prey systems

4. Lund University, Lund, Sweden: Workshop on the Population Dynamical Consequences of Harvesting-induced Adaptive Evo-
lution of the European Research Training Network on Fisheries-induced Adaptive Changes in Exploited Stocks (FishACE):
Evolutionary responses of size-at-maturation and population dynamics to harvesting in predator-prey systems

Gergely Boza

1. Oeiras, Portugal: Workshop "Towards Unifying Theory of Cooperation and Mutualism" of the European Research Network on
The Evolution of Cooperation and Trading (TECT): Partner choice and partner fidelity in spatial models of mutualism

2. Obernai, France: Summer School of the European Research Network on The Evolution of Co-operation and Trading (TECT):
The evolution and stability of mutualism in a continuous game theoretical model

Ake Brannstrém
1. Macquarie University, Sydney, Australia: Symposium and Workshop "Towards an Evolutionary Ecology Vegetation Model
(EEVM)": Evolutionary assembly of size-structured food webs

2. Bergen, Norway: Annual Meeting of the European Research Training Network on Fisheries-induced Adaptive Changes in
Exploited Stocks (FishACE): Harvest-induced extinctions in models of evolutionarily assembled food webs

3. Academy of Science and Letters, Oslo, Norway, Workshop "The Red Queen Hypothesis": Red Queen evolution in models of
food web assembly

UIf Dieckmann
1. University of Leuven, Leuven, Belgium: Symposium "A Future for Fisheries? Towards Effective Strategies for Sustainability":
The overlooked evolutionary dimension of modern fisheries

2. Macquarie University, Sydney, Australia: Symposium and Workshop "“Towards an Evolutionary Ecology Vegetation Model
(EEVM)": 1) Frequency-dependent selection and coevolution as key elements of ecosystem evolution; and 2) Ecologically
driven evolutionary diversification

3. Ottawa, Canada: Symposium “Evolving Fish, Changing Fisheries" at the Annual Meeting of the American Fisheries Society:
Eco-genetic models of fisheries-induced evolution

4.  University of Bergen, Bergen, Norway: Workshop "Socioeconomic Effects of Fisheries-induced Evolution": Eco-genetic mod-
els

5. University of Sheffield, Sheffield, United Kingdom: Workshop "Challenges of Speciation": Adaptive speciation and the forma-
tion of biodiversity

6. Saint Jean de Luz, France: Annual Meeting of the European Research Network on Fisheries-induced Evolution (FinE): 1)
Fisheries-induced evolution of life-history prototypes; and 2) Ecological and evolutionary recovery of exploited stocks

Varvara Fazalova
1. Gamlitz, Austria: Meeting of the European Research Network on Molecular Archives of Climatic History (MOLARCH): Baika-
lian genetic diversity with respect to past environmental changes

Barbara Fischer
1. University of Lausanne, Lausanne, Switzerland: Optimal resource allocation in fluctuating environments

Mikko Heino

1. Maastricht, Netherlands: Workshop "Management of Fisheries-induced Adaptive Changes" of the European Research Train-
ing Network on Fisheries-induced Adaptive Changes in Ex-ploited Stocks (FishACE): Stock assessment: Statistical methods

2. Bergen, Norway: Annual Meeting of the European Research Training Network on Fisheries-induced Adaptive Changes in
Exploited Stocks (FishACE): Trends in maturation reaction norms of Northeast Arctic cod

3. Ottawa, Canada: Symposium "Evolving Fish, Changing Fisheries" at the Annual Meeting of the American Fisheries Society:
Empirical evidence for fisheries-induced evolution in the wild
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4. Halifax, Canada: Annual Science Conference of the International Council for the Exploration of the Sea (ICES): 1) Size struc-
ture, age-size dynamics, and life history variation; 2) Length structure of deep-pelagic fishes sheds new light to their life
histories; and 3) Gear selectivity and life history evolution

5. Saint Jean de Luz, France: Annual Meeting of the European Research Network on Fisheries-induced Evolution (FinE): 1)
Fisheries-induced changes in Atlantic cod in the Barents Sea; 2) Fisheries-induced life-history changes in herring; and 3)
Fisheries-induced changes in Atlantic salmon

6. Valencia, Spain: World Conference in Marine Biodiversity: Exploitation-driven evolution and marine biodiversity

Jakob Johansson
1. Macquarie University, Sydney, Australia: Symposium and Workshop "Towards an Evolutionary Ecology Vegetation Model
(EEVM)": Evolutionary responses to environmental changes: how does competition affect adaptation?

2. Potsdam Institute for Climate Impact Research (PIK), Potsdam, Germany: Predicting strategic variation within plant communi-
ties: An evolutionary approach

3. Leipzig, Germany: EURECO-GFOE 2008 Conference on Biodiversity in an Ecosystem Context: Predicting strategic variation
within plant communities: An evolutionary approach

4.  Department of Mathematics, University of Umed, Umea, Sweden: Predicting strategic variation within plant communities: An
evolutionary approach

Fiona Johnston
1. Ottawa, Canada: Symposium "Evolving Fish, Changing Fisheries" at the Annual Meeting of the American Fisheries Society:
Integrating stakeholder perspectives with management objectives: A modeling approach for recreational fisheries

2. International Fishing Hall of Fame, Dania, USA: Symposium “Understanding the Angler and Societal Perceptions" at the
World Recreational Fisheries Conference: Integrating angler behavior and fish population dynamics: Implications for recre-
ational fisheries management

Adam Kun
1. Oeiras, Portugal: Workshop "Towards Unifying Theory of Cooperation and Mutualism" of the European Research Network on
The Evolution of Cooperation and Trading (TECT): Space and heterogeneity: Their effects on mutualism

2. Villa Gualino, Turin, Italy: Third European PhD Complexity School of the ISI Foundation: 1) Evolution of cooperation on grids
and graphs; and 2) Error threshold in the RNA world

Shuichi Matsumura
1. Stockholm, Sweden: Symposium "“Complex Systems, Resource Management and Economic Development" at the Resilience
2008 Conference: Managing regional social-ecological systems of recreational fisheries with heterogeneous anglers

2. Ottawa, Canada,:Symposium "Evolving Fish, Changing Fisheries" at the Annual Meeting of the American Fisheries Society:
Estimating selection strength on life-history traits in fish exploited by recreational fishing

3. University of Tokyo, Tokyo, Japan, Symposium "Adaptive Strategies" at the Annual Meeting of the Society of Population Ecol-
ogy: Probabilistic patch choice, imperfect information, and travelling cost: An extension of the Ideal Free Distribution model

4. Pacifico Yokohama, Yokohama, Japan: Symposium "Inland Fisheries: The Hidden Crisis" at the Fifth World Fisheries Congress:
Modeling the impact of inland recreational fisheries at regional scales by incorporating complex angler behavior

5. International Fishing Hall of Fame, Dania, USA: Symposium "Understanding the Angler and Societal Perceptions” at the
World Recreational Fisheries Conference: Understanding fish—angler interactions at a landscape level to improve fisheries
management

Johan A.J. Metz

1. Institut Henri Poincaré, Paris, France: Workshop "Inhomogeneous Random Systems": Relating the effective population sizes
of adaptive dynamics and random genetic drift

2. University of Helsinki, Helsinki, Finland: Relating the effective population sizes of adaptive dynamics and random genetic
drift

3. University of Oslo, Oslo, Norway: The geometry of macro-evolution: contrasts and links between evo-devo and adaptive
dynamics

4. University of Helsinki, Helsinki, Finland: The geometry of macro-evolution: Contrasts and links between evo-devo and adap-
tive dynamics

5. Biological Station, Paimpont, France: Workshop "Adaptive Dynamics of Parasitoids": The canonical equation of adaptive
dynamics: Mendelian diploids and haplo-diploids

Environment and Natural Resources



Progress Report 2008 17

9.
10.

11.

Johan Ostergren

1.

Sergio Rinaldi

1.

Axel Rossberg

1.
2.
3.
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Karl Sigmund

University of Edinburgh, Edinburgh, United Kingdom: Symposium “Adaptive Dynamics" at the European Conference on Math-
ematical and Theoretical Biology: Effective population sizes and the canonical equation of adaptive dynamics

Ghent, Belgium: Symposium "Theoretical Contributions of Evo-Devo to Evolutionary Theory" at the Second European Evo-
Devo Conference of the European Society for Evolutionary Developmental Biology: Contrasting the contributions of evo-devo
and adaptive dynamics to the postmodern synthesis

Academy of Science and Letters, Oslo, Norway: Workshop "The Red Queen Hypothesis": Conflict between alleles and modi-
fiers in the evolution of genetic polymorphisms

University of Helsinki, Helsinki, Finland: When does evolution optimise?

Amphithéatre Bourgogne, Paris, France: Workshop “RO and Related Concepts: Methods and lllustrations": On a simple fit-
ness proxy for ESS calculations in structured populations with continuous traits

Purdue University, West Lafayette, USA: Conference on Differential Equations and Applications in Ecology and Epidemiology:
Effective population sizes and the canonical equation of adaptive dynamics

Bergen, Norway: Annual Meeting of the European Research Training Network on Fisheries-induced Adaptive Changes in
Exploited Stocks (FishACE): Evolutionary consequences of fisheries and dams on life-history traits in Baltic Sea trout—an
eco-genetic modeling approach

Saint Jean de Luz, France: Annual Meeting of the European Research Network on Fisheries-induced Evolution (FinE): Eco-
genetic model of Baltic Sea trout

University of Padua, Padua, Italy: Erasmus Seminar “Mathematical and Computational Models in the Psychological Sciences":
Modeling love dynamics

Ecole Normale Supérieure, Paris, France: Spring School: 1) Environmental management and nonlinear dynamics; 2) The prob-
lem of floating plants in reservoirs; 3) Forest exploitation and acid rain: A dangerous mix; 4) The reclamation of entropic water
bodies; 5) Tourism sustainability: An overview; and 6) Enrichment and yield maximization

Institut d'Etudes Scientifiques, Corsica, France: International Workshop "Chaos and Dynamics in Biological Networks": Syn-
chrony in slow-fast metacommunities

University of Siena, Certosa di Pontignano, Italy: Tuscan Summer Academy on Mind Force: Mathematical models in human
sciences

University of York, York, United Kingdom: May '72 was right: Universal power laws in fish diet partitioning
Hungarian Academy of Sciences, Budapest, Hungary: The physics of food webs

Department of Mathematics, Hokkaido University, Sapporo, Japan: JST Presto Symposium on Mathematical Sciences towards
Environmental Problems: The problem of biodiversity

Milwaukee, USA: Annual Meeting of the Ecological Society of America: May '72 was right: Universal diet partitioning by
marine fish and squid

University of Helsinki, Helsinki, Finland: Direct and indirect reciprocity

University of Helsinki, Finland: Colloquium of the Finnish Mathematical Society: Emergence of cooperation

German Academy of Sciences, Halle, Germany: Offentliche Giiter und die Bestrafung von Trittbrettfahrern

Urania, Graz, Austria: Offentliche Giiter und die Bestrafung von Trittbrettfahrern

University of Vienna, Vienna, Austria: Zwischen Zwang und Freiwilligkeit—die Evolution der Kooperation

Initiativkolleg, Leipzig, Germany: Emergence of cooperation

Swiss Federal Institute of Technology, Lausanne, Switzerland: Emergence of cooperation

Princeton University, Princeton, USA: Templeton Meeting: 1) Emergence of cooperation; and 2) Public goods and incentives
Ecole Normale Supérieure, Paris, France: Spring School: Evolution of cooperation

Wroclaw, Poland: Conference on Game Dynamics: Public goods and incentives

San Lorenzo de El Escorial, Spain: Summer course "Mathematics of Society: Cooperation, Social Networks and Complexity":
Evolution of cooperation
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12. Montreal, Canada: Congress on Mathematics of Life Sciences of the Society of Industrial and Applied Mathematics (SIAM):

Coercion and the emergence of cooperation

13.  Obernai, France: Summer School of the European Research Network on The Evolution of Co-operation and Trading (TECT):

Evolution of cooperation

14. Stockholm School of Economics, Stockholm, Sweden: Public goods games between freedom and enforcement
15.  University of Bielefeld, Bielefeld, Germany: Zwischen Zwang und Freiwilligkeit: Spieltheoretische Modelle zur Evolution der

Kooperation

Barbara Taborsky

1.

Cornell University, Ithaca, USA: Symposium "Cooperation and Conflict" at the 12th International Behavioral Ecology Con-
gress: Early social environment determines social competence in a cooperative breeder

Davnah Urbach

1.

International Council for the Exploration of the Sea (ICES) headquarters, Copenhagen, Denmark: Annual Meeting of the ICES
Study Group on Fisheries Induced Adaptive Changes (SGFIAC): Ecological implications of non-random mating in fish

Maastricht, the Netherlands: Workshop "Management of Fisheries-induced Adaptive Changes" of the European Research

2.
Training Network on Fisheries-induced Adaptive Changes in Exploited Stocks (FishACE): Ecology and evolution of female mat-
ing preference under size-selective fishing

3. Bergen, Norway: Annual Meeting of the European Research Training Network on Fisheries-induced Adaptive Changes in
Exploited Stocks (FishACE): Ecology and evolution of female mating preference under size-selective fishing

4. Ottawa, Canada: Symposium "Evolving Fish, Changing Fisheries" at the Annual Meeting of the American Fisheries Society:
Ecology and evolution of female mating preference under size selective fishing

5. Saint Jean de Luz, France: Annual Meeting of the European Research Network on Fisheries-induced Evolution (FinE): Ecology
and evolution of female mating preference under size-selective fishing

6.

University of Vermont, Burlington, USA: Sexual selection in harvested populations: Evolution of female mating preference
under size-selective fishing

Rebecca Whitlock

1.

Maastricht, the Netherlands: Workshop "Management of Fisheries-induced Adaptive Changes" of the European Research
Training Network on Fisheries-induced Adaptive Change in Exploited Stocks (FishACE): Eco-genetic modelling for Caspian
Sea sturgeon stocks

2. Bergen, Norway: Annual Meeting of the European Research Training Network on Fisheries-induced Adaptive Change in
Exploited Stocks (FishACE): Eco-genetic modelling for Caspian Sea sturgeon stocks
3. Saint Jean de Luz, France: Annual Meeting of the European Research Network on Fisheries-induced Evolution (FinE): 1)
Fisheries-induced multi-trait evolution; and 2) Developing an eco-genetic model of Caspian Sea sturgeon stocks
4.  Presidential Palace No 2, Almaty, Kazakhstan: Third Caspian Dialog: Fisheries-induced evolution and sustainable manage-
ment for Caspian Sea sturgeon fisheries
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Introduction

Forests cover about one-third of the Earth's surface, producing

food, fuel, medicines, and industrial raw material; they encom-

pass most of the Earth's biodiversity, are crucial with respect

to the climate issue both in the form of sequestration of car-
bon and as a source of bioenergy, and produce many ecologi-

cal/environmental services. According to the World Bank, two
billion people are dependent in one way or another on forests
for survival, particularly the one billion people living in extreme
poverty.

Three Research Themes

The overall objectives of IIASA’s Forestry Program (FOR) research
efforts during recent years have been the key challenges: 1) how

to manage the forest sector in its interaction with other envi-

ronmental and non-environmental sectors and thus harmonize
its geo- and biosphere services; and 2) how to enable the forest

sector to positively contribute to socioeconomic development.

This objective is addressed from different perspectives by FOR's
three Research Themes:

1. Greenhouse Gas (GHG) Cycling and Terrestrial Ecosystems,
whose aim is to contribute to a better understanding of the
exchange of GHG fluxes between terrestrial ecosystems and
the atmosphere and how this understanding can be integrat-
ed into management decisions at various levels.

2. Global Impacts of Forest Sector and Land Use Development
in Emerging Economies, which addresses the global impacts
of the forest sectors in China, India, Brazil, Congo Basin, and
the Koreas.

3. International Governance of Forests, which helps to improve
international practices in forestry and to bring FOR research
results into the sector’s policy and governance processes.

Key Challenges and Related Research
Topics

The following selected Key Challenges and related activities
were the focus of FOR research during 2008:

« To understand the deforestation process and to investigate
mechanisms for avoiding future deforestation;

« To assess the sustainable potential of biomass production for
bioenergy and associated land use conflicts;

« To better understand GHG cycling in the terrestrial biosphere
in the northern extra-tropical belt;

Global/Reqgional Change Drivers
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Figure 1. 1IASA FOR Program's research structure.
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« To assess the potential of improved ecosystem management
with respect to GHG emissions and policy implications;

 To assess and quantify existing uncertainties in emission esti-
mates and implications for mitigation priorities;

« To contribute to the development of compliance mechanisms
and international climate negotiations;
« Toassess the economic, social, and environmental effects and
to quantify the benefits of improved Earth systems data;
 To investigate global impacts of forest sector and land use
development in emerging economies and the impacts of glo-
balization; and

« Toidentify efficient indicators for measuring governance and
evaluate the relevance, efficiency, and effectiveness of ongo-
ing international forest governance initiatives.

The FOR Model Cluster and Methods

FOR's objective is to understand the interactions between the
Earth and human systems through a systems approach. Much
of the analytical work is based on a cluster of existing models
or models under development within the Program (see Figure 2).
The integrated research focus clearly goes beyond the sector
borders, as exemplified in the following typical FOR research
topics:

o FOR regularly makes considerable contributions to the de-
bate on tropical deforestation, one of the major sources of
carbon emissions, and its social drivers, by delivering data

Progress Report 2008

and concepts for methodology development and implemen-
tation. For example, FOR's work on reduction of emissions
from deforestation and degradation (REDD) is helping to
inform the policy process of the United Nations Framework
Convention on Climate Change (UNFCCCQ).

« FOR is coordinating the work of 17 highly recognized, multi-
disciplinary science partners in the European Commission—
funded CC-TAME project. CC-TAME aims to: 1) integrate
modeling approaches, policy assessment, and data sources
into a framework, that can be used to quantify, understand,
predict, and evaluate the impact of policies on land use; and
2) find effective and efficient mitigation and adaptation strat-
egies to increase the adaptive capacity of ecosystems and
decrease the emissions from land use.

« FOR tools, such as FORMICA and OSKAR, are helping to as-
sess the impact of forest management options on the forest
sector GHG budget. FORMICA calculates carbon pool trajec-
tories under current and changing forest management in ex-
isting forests at a regional scale. OSKAR estimates biomass,
dead wood, harvest yields, and costs for different forestry
scenarios (thinning, species, climate change) at plot level to
regional scale.

Integration

A key focus of the FOR Program is on efforts to identify and
model linkages between systems. Multi-scale, synchronized,

IIASA FOR methodology landscape
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and harmonized research is a key FOR methodology, and is ap-
plied in different dimensions, through:

« Considering forests as having an indissoluble interconnection
with the outside world, leading to the paradigm of integrated
land use management:

» Combining solid science with practicality of the results and
bringing them to policymakers: and

 Implementation based on a "policy-data—model fusion" con-
cept.

FOR methodology combines geographically explicit biophysi-
cal models with economic modeling, covering all land use types
and thus allowing for fully integrated analysis of competitive
interactions between different land uses and land use change
types. Combining the different models allows for geographic ex-
plicit analysis of policies in a global context.

The various levels of integration of FOR research are dem-
onstrated by several research projects with which FOR was in-
volved in 2008:

Progress in 2008

Highlights—Scientific Achievements at a
Glance

Top 10

» FOR organized a side event on REDD at the Forest Day dur-
ing the 14th Conference of Parties (COP 14) to the UNFCCC,
presented at the IIASA side event on LULUCF-MAC curves
and contributed to the side event of the EDF (Environmental
Defense Fund, USA).

» A FOR expert group was commissioned as one of thirteen
international research groups to contribute to the "Eliasch
Review," a comprehensive analysis of international financing
REDD, led by the UK Office of Climate Change.

» A FOR team found that the top five countries by potential
of carbon sequestration and cost competitiveness are Brazil,
Zaire, Indonesia, Bolivia, and Tanzania. Brazil has the larg-
est potential—3.4 Gt C at a cost efficient carbon price of
25%etC-1.

o A FOR publication in the PNAS Journal on "Global cost es-
timates of reducing carbon emissions through avoided de-
forestation” received wide acclaim. The study indicates high
potential for emission reductions through avoided deforesta-
tion at comparatively low costs.

o FOR created and published a global forest biomass map
which can be used to estimate the amount of released car-
bon through deforestation activities.

o FOR’s reassessment of global fossil fuel emissions, including
their uncertainty, indicates that the full uncertainty of the
mean global fossil fuel emissions for 2000—-2005 is not 4
percent—as reported by the Intergovernmental Panel on Cli-
mate Change (IPCC) in 2007—Dbut ranges between about 5
and 11 percent (68 percent Cl).

o FOR’s scenario analysis for China’s paper consumption shows
that increased income by households, as well as urbanization,
will strongly affect paper consumption, which is expected to

Environment and Natural Resources

25

increase by 32 to 57 percent by 2015 and cause a substantial
environmental footprint.

 Together with the Technology Information Forecasting and
Assessment Council (TIFAC), the Indian NMO, FOR published
in The International Forestry Review, an integrated assess-
ment of the Indian forest sector demonstrating that the sec-
tor must overcome significant constraints in order to contrib-
ute to the development of Indian society.

o FOR carried out substantial dissemination of its research
with respect to ongoing analyses of globalization on the for-
est sector.

« FOR carried out substantial analysis and related dissemina-
tion of research on the land use conflict between conven-
tional forestry, bioenergy production, and food production.

Policy Impacts

The Eliasch Review

FOR was one of 13 international re-
search bodies to contribute to the pres-
tigious "Eliasch Review" in 2008 with
an analysis of its model clusters.

UNFCCC

FOR continued to contribute to the ‘
UNFCCC negotiations through the
organization of side events relating
to the mitigation potential of forest
related options. Forestry Program

| Teuasc

Climate

researchers presented their findings on
Reducing Emissions from Deforestation
and Ecosystem Degradation (REDD) at Chan ge
the UNFCCC Climate Change Talks at

an [IASA side event in Accra, Ghana.
It also participated at COP 14 in
Poznan, Poland, in December 2008, at
which FOR researchers proposed a new international body and
method to cut deforestation greenhouse gases and presented
a methodology to compare mitigation potentials and costs in
Annex | countries in 2020.

Tal ks

Indian Forest Sector

FOR participated in and facilitated the publication of a Special
Issue of the /nternational Forestry Review, edited by Sten Nilsson,
which aimed at providing Indian policymakers with a demon-
stration of the many constraints to development posed by this
sector. The forest sector is a vital resource for the country, need-
ing prompt and purposeful actions by policymakers if it is to be
developed in a sustainable fashion.

Scientific Achievements in Core Research
In 2008 FOR research involved activities in all three themes il-
lustrated in Figure 1.

1. GHG Cycling and Terrestrial Ecosystems

The aim of the theme is: 1) to devise tools, strategies, and
policy-relevant information to support mitigation and adapta-
tion strategies with respect to climate change and the terrestrial
biosphere; and 2) to assess how the forest sector can contrib-
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ute to the stabilization of greenhouse gas concentrations in the
atmosphere.

The theme is divided into three projects: 1) Global Terrestrial
GHG Management; 2) Full GHG Analysis of Northern Eurasia's
Terrestrial Biota; and 3) Constraining and Handling Uncertainties
of GHG Fluxes.

The objectives of Global Terrestrial GHG Management
are to: 1) identify and quantify suitable measures of intervention
in terrestrial GHG cycles in a consistent manner within forestry
and agriculture; and 2) relate these to the energy and industrial
sectors.

In 2008 FOR, in this project:

« Examined how contributions to forest biomass carbon stock
changes of past (pre-1990) disturbances and harvest can
be differentiated from recent (post-1990) changes in forest
management in present and future observable carbon dy-
namics in managed forest ecosystems.

» Developed one of the first consistent global spatial databas-
es at half-degree resolution containing forest growing stock,
biomass, and carbon stock values.

* Analyzed the potential contribution of avoided deforestation
(AD) activities to reducing GHG emissions.

o Studied the impact of further biofuel development on food
prices and food security in sub-Saharan Africa, where under-
nourished people currently represent about 32 percent of the
total population.

 Carried out research to optimize the supply chain of the
biofuel industry in Austria based on cellulosic biomass, by
particularly considering the waste products from the wood
processing industry.

o Studied second-generation biofuel for Eastern Europe
from woody biomass, currently under consideration as a
wood gasifier for methanol production, by applying FOR's
BEWHERE Model.

o Used an integrated approach and incorporated different
types of information from several sources, including remote
sensing, to identify regions, or hotspots, of future food inse-
curity, comparing the 1990s with 2030.

The objectives of the Full GHG Analysis of Northern Eur-
asia’s Terrestrial Biota are: 1) to contribute to a better un-
derstanding of the dynamics of the cycling of terrestrial CO,and
non-CO, gases, their interaction with the atmosphere, and the
possibilities for contributing to stabilized concentrations in the
atmosphere; and 2) to precisely quantify—by means of verified
full greenhouse gas accounting (FGGA)—the mitigation poten-
tial and impacts of natural ecosystems on major global biogeo-
chemical cycles at the continental/national level under threats
from climate change and disturbance across Northern Eurasia.

In 2008 FOR, in this project:

» Demonstrated that dramatic changes are occurring and will
occur in high latitudes, which will influence the emissions
of GHGs; for example, thawing of the permafrost will accel-
erate emissions and climate change. As a result, there is a
high probability of dramatic increases of natural disturbances,
such as fire and insect outbreaks in forests in this region,
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causing GHG emissions to substantially exceed the overall
target of the Kyoto Protocol.

» Developed a systems approach to assessing FGGA uncertain-
ties, based on a new methodology that fuses multi-sensor
remote sensing concept with diverse on-ground information
resulted in development of hybrid land cover. This provides
cost-effective ways of providing FGGA of terrestrial ecosys-
tems at levels of uncertainties that would be satisfactory for
policymaking.

 In collaboration with American colleagues, applied a new
model (LANDIS 11) for studying future trajectories of boreal
forests under climate change and adaptive forest manage-
ment in Siberia as a crucial management tool for profession-
als and policymakers needing to address the complexities of
sustainable resource use.

» Developed a multitude of diverse models for Northern Eura-
sian forests that are important for the transition to sustain-
able forest management; they are now used by the Russian
Federal Forest Service

The objectives of the project, Constraining and Handling
Uncertainties of GHG Fluxes, is to constrain uncertainties
of GHG fluxes to and from the atmosphere and to contribute
to a prudent handling of uncertainties in international climate
negotiations, including the Kyoto Protocol and its successors.
The project adds an additional dimension—uncertainty—to
the IPCC perspective, which widens the foundation on which to
base economic and political decisions.

The challenges of this project are:

« To assess relevant uncertainties of the climate process drivers
system (the emissions) and try to constrain them;

« To formulate relevant mitigation efforts/priorities, taking the
uncertainties into account;

« To contribute to the development of relevant compliance
mechanisms and contribute to future international climate
agreements by taking uncertainties into account.

In 2008 FOR, in this project, worked along two tracks, ex-
pected to merge in the future:

 Track | addresses the need to close the gap between bottom-
up and top-down accounting of net atmospheric carbon (and
other GHG) emissions. Scientists are expected to overcome
this accounting gap at the scale of continents in the years
ahead and even be able to downscale verified (dual-con-
strained) emissions at the scale of larger countries or groups
of smaller countries.

o Track Il analyzes emission changes specifically under the
Kyoto Protocol to the UNFCCC, under which inventory un-
certainty is monitored, but not regulated. Once the reference
framework under Track | is available, it will enable scientists
to instantaneously correct any politically driven (mis)account-
ing reported on a bottom-up, annual basis under the Kyoto
Protocol

2. Global Impacts of Forest Sector and Land Use
Development in Emerging Economies

The aim of this theme is to gain a better understanding of
the impacts of emerging economies on the global forest sec-
tor, especially in China and India, and how these developments

Environment and Natural Resources



Progress Report 2008

will influence the global forest sector. Work is also being car-

ried out on total global forest sector development per se to put
the development of the Chinese and Indian forest sectors into
perspective.
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estation; and 2) to assess the costs of reducing deforesta-
tion.

FOR started interaction with the World Bank on a case study
on the Congo Basin countries with respect to REDD. This

The key challenges of this theme are to:

Understand the development paths of forest resources and
forest sectors in key emerging economies;

Interpret these developments into overall global forest sector
developments; and

Identify the implications and policies of global forest sector
development.

In 2008 outcomes within this project were as follows:

Both 2007 and 2008 saw major efforts by FOR to get new
inventory work under way in the China forestry sector; this
has undergone explosive growth, causing structural changes
in the global forest sector as well as strong environmental
and social footprints worldwide. This work, which has now
secured Chinese funding, will start in 2009.

During the last couple of years, the FOR Program has worked
on the linkage between demographic development and
the forest sector, organizing a workshop and submitting a
number of papers on urbanization work in 2008 to a Special
Issue of Population and Environment.

In 2007 and 2008 FOR began working with TIFAC, the In-

dian NMO, on an assessment of the Indian forest sector in
broad terms. Workshops were conducted and over 25 Indian
experts were commissioned to feature the status of different
aspects of the Indian forest sector. The work was published
in a special Issue of The International Forestry Review in
2008.

Dissemination of the results of the work on the globaliza-

tion of the forest sector, carried out in 2007, continued with
a number of invited presentations at high profile events in
Austria, Germany, and Portugal, as well as at the annual
meetings of the Advisory Group on Forestry and Cork, the
Forest-Based Sector Technology Platform, and the Municipal
Conference for the Protection of Forests (MCPFE) inaugural
session.

With the globalization process having resulted in dramati-

cally increased consumption of bioenergy, food, and forest
fibers, leading to increased competition for land, FOR carried
out a detailed case study on the sustainable use of sugar
cane for ethanol production in Brazil.

FOR presented work on global cost estimates of reducing
carbon emissions through avoided deforestation.

FOR started a project with partners to: 1) improve under-
standing of the driving forces for land use leading to defor-
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work was presented in 2008 at a side event at the UNFCCC
Climate Change talks in Accra and at the IIASA—FOR side
event at the Forest Day of UNFCCC COP 14 in Poznan. To im-
prove understanding of how deforestation develops, FOR has
developed a Global Land Cover Validation System to carry
out land cover validation and land use change over time.

 The FOR Program began efforts to help bridge the two Koreas
through an integrated large-scale international reforestation
program involving South Korean experts, North Korean part-
ners, and international experts. A workshop is scheduled for
spring 2009 in Seoul.

« As mentioned above, FOR researchers developed a real op-
tions model, which provides an option: 1) to invest in less car-
bon-intensive energy technology; and 2) to purchase credits
on REDD. Either option can be exercised or not, depending
on the future evolution of CO, prices.

3. International Governance of Forests

The objective of this theme is to assess the relevance and ef-
fectiveness of international arrangements on forests, the glo-
balization of the forest sector, and to bring the research results
achieved by FOR to the international policy and governance
arena. Outcomes in 2008 were as follows:

o AFOR review of the degree to which these international gov-
ernmental initiatives on forests have been transposed and ap-
plied at regional and local levels found major gaps between
the international and national policy concepts developed and
their implementation at regional and local levels.

« In cooperation with the Timber Committee of the Forestry
Department of the UNECE/Food and Agriculture Organiza-
tion (FAQ), and the University of Natural Resources and Ap-
plied Life Sciences, Vienna, FOR developed governance indi-
cators and database for the EU countries that, in 2009, will
encompass all countries that are part of the MCPFE.

« FOR used scenario modeling to assess the costs of reducing
global deforestation and explored a range of mechanisms
to combat deforestation. The results of this research were
presented at a side event at COP 14 in Poznan.

o FOR was awarded a grant to review the international govern-
ance process of the MCPFE in Europe, with respect to rele-
vance, efficiency and effectiveness with its work. The MCPFE
has existed since 1990 without evaluation.
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Publications and Web Site

FOR published a total of 74 publications, of which 45 were in the category of refereed journal articles, books, and book journals.

FOR's Web site is an important tool for the dissemination of information and results of FOR work. The statistics are illustrated

in Table 1.
Table 1: Statistics for FOR's Web site.
2006 2007 2008
Hits 265,000 300,000 334,000
Band Width (GB) 28 45 67

In 2008, there were fewer visitors compared to 2007, but the number of pages visited was substantially greater. FOR has taken

action to develop a more efficient Web presence in 2009.

Awards

Ewald Rametsteiner was appointed Guest Professor, International Forest Policy at the University of Belgrade.

Anatoly Shvidenko was awarded the Honorary Medal of Russian Forestry by the Russian Union of Foresters.

Sten Nilsson was elected as Member of the Advisory Board of the World Resources Forum, Davos.

Sten Nilsson was elected as Rights and Resources Fellow of the Rights and Resources Initiative, Washington, DC.

Sten Nilsson was elected as Foreign Member of the Lithuanian Academy of Sciences.

Florian Kraxner has been appointed by the Austrian Federal Ministry of Agriculture, Forestry, Environment, and Water Manage-
ment as official Austrian Delegate to the UNECE/FAQ Team of Specialists on Forest Products Markets and Marketing.

Editorships

Sten Nilsson is on the editorial board of Carbon Balance and Management.

Michael Obersteiner is on the editoral board of Carbon Balance and Management.

Anatoly Shvidenko is on the editorial board of Forest Inventory and Planning, the Journal of Applied Earth Observation and
Geoinformation, the Journal of Siberian Federal University (Engineering and Technologies), and on the editorial advisory board
of Mitigation and Adaptation Strategies for Global Change, as well as a Member of the Science Advisory Committee of the
Eurasian Journal of Forest Research.

Gui-Ying Cao is on the editorial board of African and Asian Studies.

Ewald Ramesteiner is on the editorial board of Forestry: An International Journal of Forest Research.

Steffen Fritz is on the editorial advisory board of the Open Geography Journal.

Selected Invited Presentations

lan McCallum was invited to give a keynote address on "Scientific milestones and future collaboration options between Europe
and China" organized by the European Commission in Helsinki, 12—14 October.

Steffen Fritz was invited to give a keynote address on "Availability of cropland for agriculture, citizen science, and future
potential hunger hotspots in sub-Saharan Africa" organized by United Nations/Kenya/European Space Agency Workshop
on "Integrated Space Technology Applications for Monitoring Climate Change Impact on Agricultural Development and Food
Security" in Nairobi, 1-5 December.

Michael Obersteiner and Steffen Fritz gave a IIASA side event on "REDD for eocysystem values—REDD monitoring system and
costs" at the UNFCCC Climate Change Talks in Accra, 7-10 August.

Michael Obersteiner was invited to give a keynote address on "Biofuel: Grand issues in sustainability" organized by OECD/EEA
in Venice, 19-20 May.

Petr Havilk, Steffen Fritz, Michael Obersteiner, and Georg Kindermann gave a keynote address on “Food security and biofuels
in sub-Saharan Africa" at the International Conference on Food Security and Environmental Change, Oxford, 2—4 April.

Petr Havlik and Michael Obersteiner were invited to give a keynote address on "GLOBIOM — Global biomass optimization
model: Biofuels and land use change" at the Biofuels Expert Meeting on Biofuels and Land Use Change, Sao Paulo, 20-21
November.

Florian Kraxner was invited to give a keynote address on “Food, fiber and fuel" at the IEA Executive Committee Meeting in
Oslo, 13-16 May.

Michael Obersteiner, lan McCallum, and Hannes Bottcher participated in a side event at COP 14 with a presentation on "Com-
parability of mitigation efforts in Annex | countries," Poznan, 2 December.
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» Michael Obersteiner, Hannes Béttcher, Petr Havlik, and Florian Kraxner gave a side event at the COP 14 Forest Day on "REDD
Hot Air," Poznan, 6 December.

» Michael Obersteiner was invited to give a keynote presentation on "Biomass and climate policy” at the AAAS Annual Meeting
in Boston, February.

« Hannes Béttcher was invited by the UNECE Timber Section to give a keynote on "Wood products and biofuels," Geneva, 9—-10
September.

« Steffen Fritz gave an invited keynote address on "Interaction between the atmosphere and land cover" at the UN/Austria/
ESA Symposium on Space Solutions for Monitoring the Interaction between the Atmosphere and the Land Cover," Graz, 810
September.

« Steffen Fritz was invited to give a keynote address on "Uncertainties in global land cover products: Impacts derived from the
global biomass optimization model by GOFC-GOLD," Jena, 12—18 October.

« Steffen Fritz was invited to give a keynote address on "A benefit assessment of GEOSS with respect to the social benefit areas,
biodiversity and ecosystems" organized by GEO, Foz do Iguacu, Brazil, 3—7 November.

« Sten Nilsson was invited to give a keynote address, "Political frameworks for successful use of bioenergy" at a conference
organized by Nordic Council and the EC, Stockholm, 1-4 March.

« Sten Nilsson gave a presentation on the FOR Program at the KOSEF/IIASA Consultations, Seoul, 26—30 April.

« Sten Nilsson was invited to give a keynote address to The Marcus Wallenberg Prize Committee on "Globalization of the forest
sector,” Uppsala, 3—5 April.

« Sten Nilsson was invited to give a keynote address on "Mountain forests in a changing world" at the conference with the same
title, Vienna, 2 April.

« Sten Nilsson was invited to give the keynote address on the Estonian Forestry Vision Conference organized by the Estonian
Government on "Globalization of the forest sector," Tartu, 17-18 April.

« Sten Nilsson was invited to give the keynote address at the EU Forest Technology Platform Annual Meeting on "Globalization
of the forest sector," Kranjska Gora, Slovenia, 19-21 May.

« Sten Nilsson, Michael Obersteiner and Ewald Rametsteiner were invited to give keynote presentations at the Tallberg Forum in
the Forestry Session, Tallberg, Sweden, 23-29 June.

« During his term as Acting Director in 2008, Sten Nilsson gave 15 additional keynote addresses on different topics.

Environment and Natural Resources






Progress Report 2008

31

Land Use Change and Agriculture Program

Gunther 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, ra-
tional, science-based strategies at the national, regional, and
global level for the production of food, animal feed, fiber, bioen-
ergy, and other services that achieve long-term sustainability of
land and water resources, while promoting rural development.

To achieve this goal, the LUC Program aims to advance ap-
plied science with a focus on the following strategic research
objectives:

o Development of new and improved tools and databases to
provide a spatially detailed understanding of alternative land
and rural development options and strategies against a back-
ground of global change;

 Analysis of synergies and trade-offs of alternative uses of
agro-resources (land, water, technology) for producing food
and energy, while preserving environmental quality;

« Identification of hotspots of significant environmental and
rural social risks and clarification of their relation to global
change; and

« Verification of methodologies and tools needed to improve
global scenarios and links with region-specific conditions, is-
sues, and policy options in applications for regional/national
case studies.

Three areas of research, outlined below, are identified for the
period 2006—2010. These cover key issues of importance for
understanding the interactions between society, land use, agri-
culture, and climate over the coming decades.

Research Areas

The first area provides a common thread for the Program’s glob-
al research through a "Food and Agriculture to 2100" project
that unifies the themes of climate and anthropogenic impacts
on soil and water resources, adaptation and mitigation strate-
gies, and rural development. The second area analyzes subsets
of these issues in regional case studies in Europe, China, South
Asia, sub-Saharan Africa, and Latin America. The third area
includes activities aimed at developing new methodologies to
derive spatially explicit data and provide better integration of
socioeconomic and biophysical analyses.

Global level research:

 Food and agriculture to 2100;

« (Climate change, impacts, mitigation, and adaptation;

» Water and agriculture; and

« Biofuel production, land use competition, and food security.
Policy support for sustainable development of regional
agricultural and rural sectors:

 Food security and the Millennium Development Goals;
o Agriculture and rural development ;

Environment and Natural Resources

« Environmental sustainability and agriculture; and
« Biofuel development strategies.

Methodology development:

« Sequential rebalancing methods for spatial allocation and
downscaling;

 Framework for spatial ecological—economic analysis; and

« Integration of mainstream economic indicators with sustain-
able development objectives.

Scientific Achievements

In 2008 LUC scientific activities were carried out in all three
thematic areas listed above.

Agriculture in the 21st Century

IIASA's integrated food system modeling framework comprises
a global spatial agro-ecological zone (AEZ) model and a re-
gionalized general equilibrium model of the world food system
(WFS). The two complementary models form the basis of sce-
nario evaluation and policy analysis of food and agriculture in
the 21st century at the national, regional, and global levels. Of
particular interest were liquid biofuels for transport, which have
been strongly acclaimed and heavily criticized in recent months
for their potential to benefit society as well as the considerable
risks their expansion may pose to food security and environmen-
tal sustainability.

Food Security and Biofuel Production

The recent expansion and growth of bioenergy markets as a re-
sult of new energy and environment policies enacted over the
past decade in most developed countries and in several develop-
ing countries, is reshaping the role of agriculture. Most signifi-
cant is the sector’s increasing role as a provider of feedstock for
the production of liquid biofuels for transport. While modern
bioenergy holds promise for the creation of income and employ-
ment in the rural sector, the speed of expansion has generated
increasing competition for natural resources. Competition for
land becomes an issue especially when important food and feed
crops, including maize, wheat, and soybean, are redirected to-
ward the production of biofuels. In 2008 several activities in LUC
focused attention on this area of research.

The objective of a global LUC study in 2008, commissioned
by the Organization of the Petroleum Exporting Countries
(OPEC) Fund for International Development, was to scientifically
assess the implications of an accelerated increase in biofuels
production. Sustainability issues, competition for land use, food
security, and greenhouse gas savings were among the aspects
that the study addressed.

The study provides an overview of the current status and
trends in biofuel development and summarizes the biofuel poli-
cies of all major players—Brazil, China, the European Union,
India, and the United States. It presents an assessment of the
potential of the main agricultural crops used as major biofuel
feedstocks for ethanol and biodiesel production (see Figure 1
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below showing an example of Jatropha curcas, an extension of
the Global AEZ capabilities implemented in the context of the
study).

LUC's World Food System model was updated and extended
to include biofuel feedstock supply and co-products (e.g., the
potentially huge amounts of livestock feeds produced when
crushing oilseeds and converting starchy crops to bioethanol).
A number of scenarios covering a wide range of possible future
demand for transport biofuels for the period 2000 to 2030 were
assessed in terms of their impacts on food availability, prices,
trade, and worldwide use of agricultural inputs (notably fertil-
izer) and land. Scenario inputs included: the International Energy
Agency's (IEA) recently published World Energy Outlook 2008;
mandates and indicative biofuel targets announced by several
countries; and various sensitivity analyses and expert opinions
to account for the uncertainty of the availability of second-gen-
eration biofuel conversion technologies.

Lessons and conclusions drawn from the quantitative sce-
nario analysis provide guidance toward policies for establishing
a socially beneficial and environmentally acceptable way for-
ward with biofuel development and deployment. Among the
robust policy-relevant research findings are the following: (i)
Implementing ambitious global biofuel targets for 2020 based
on current first-generation technologies will put food security in
developing countries at risk and will not achieve any significant
reduction of greenhouse gas emissions; (i) Meeting ambitious
global biofuel targets for 2030 in a sustainable manner requires
rapid deployment of second-generation feedstocks and conver-
sion technologies; (iii) Biofuel policies require a global scope and
international development partnerships to avoid pitfalls; and (iv)
Biofuels are not all equally "good" or "bad," and knowledge-
based policymaking is required.

The study identified several policy support measures critical
for achieving sustainable expansion of biofuels: Renewed efforts
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to enhance agricultural productivity; protecting the poor against
impacts of rising agricultural prices; empowering poor rural ag-
ricultural communities; promoting second-generation biofuel
technologies; establishing sustainability criteria and best land
use practices; and, fostering equitable partnerships with local
communities. Even then, liquid transport biofuels are only one
among many sources of renewable energy and their efficiency
and societal value needs to be assessed vis-a-vis other current
and future energy options within comprehensive national and
global energy stategies.

Renewable Fuels for a Sustainable Europe
(REFUEL)

The European Union (EU)—commissioned REFUEL Project pre-
sented its final results—a "2030 roadmap"—and policy conclu-
sions to decision makers and stakeholders in Brussels in March
2008. The two-year project, involved seven renowned European
partners.

As a follow-up to this successful project the REFUEL consor-
tium members compiled scientific papers for a 2009 Special is-
sue of Biomass & Bioenergy. LUC contributed two peer-reviewed
articles. The first paper presents a spatially explicit biofuel feed-
stock suitability and productivity assessment for Europe. Both ar-
able land and grassland have been considered in a broad range
of biofuel feedstock production options. The assessment based
on IIASA's agro-ecological zones modeling framework distin-
guished five main groups of feedstocks covering a wide range of
agronomic conditions and energy production pathways, namely:
woody ligno-cellulosic plants, herbaceous ligno-cellulosic plants,
oil crops, starch crops, and sugar crops. The productivity assess-
ment was carried for a uniform 1 km? pan-European land re-
sources database by matching climate characteristics with plant
requirements and calculating annual biomass increments or
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Figure 1. Global suitability for rain-fed Jatropha curcas
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yields, including consideration of the soil and terrain character-
istics of each grid-cell. Estimated agronomical attainable yields,
both in terms of biomass (kg ha'), as well as biofuel energy
equivalent (GJ ha'), were mapped and tabulated by agriculture
and pasture land cover classes as derived from the CORINE land
cover database. Results have been further aggregated by sub-
national administrative units.

A second paper describes a set of land use scenarios. A
“food first" paradigm was applied in the REFUEL calculations of
land potentially available in Europe for biofuel feedstock produc-
tion, which stipulated that this land be available without put-
ting at risk food supply or nature conservation. Three scenarios
were formulated: (i) A Base scenario that reflects expected de-
velopments under current policy settings and respects current
trends in nature conservation and ecological sustainable farm-
ing practices. It assumes moderate overall yield increases; (ii)
an £nvironment-oriented scenario that puts additional emphasis
on sustainable farming practices and biodiversity; and (iii) an
Energy-oriented scenario, that considers more drastic land use
conversions, including the use of surplus pasture land.

Effective and Low-disturbing Biofuel Policies
(ELOBIO): This 3-year project, which started at the end of 2007
and will run to the end of 2010, seeks to identify integrated
policy measures that are suitable for the promotion of biofuels
while at the same time avoiding or minimizing negative effects
on other policy goals and markets. LUC's role in ELOBIO is to
model the impacts of increased demand for biofuel feedstocks
on food and feed commodity markets and to assess the
effects of different policies and measures aiming to reduce this
disturbance. In 2008 ELOBIO analyzed the turbulent commodity
markets and held a stakeholder workshop in Brussels to define
a set of policy measures to be represented in the ELOBIO
scenario analysis. ELOBIO research and recommendations are
serving the Intelligent Energy Executive Agency of the European
Commission.

Water and Agriculture

Water is a key driver of agricultural production. The area under
irrigation has expanded to over 270 million ha worldwide, about
18 percent of total cultivated land. Agriculture is the largest user
of water of all human activities: irrigation water withdrawals
represent 70 percent of the total anthropogenic use of renew-
able water resources. This has brought agriculture into competi-
tion with other water users and has impacted negatively on the
environment. The research in this thematic cluster undertakes a
comprehensive, spatially detailed quantification of water needs
for agriculture based on the integrated ecological—economic
evaluation of food system changes against a background of fu-
ture global change.

Water and Global Change (WATCH): This four-year inte-
grated project, which is being funded under the European Com-
mission's 6th Framework Programme, brings together more than
25 institutions in the hydrological, water resources, and climate
communities to analyze, quantify, and predict the components
of the current and future states of the global water cycles and
related water resources, to evaluate their uncertainties, and
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to clarify the overall vulnerability of global water resources re-
lated to the main societal and economic sectors. LUC's task is
to provide global spatial data on key components of the water
cycle from 1900 to 2100 regarding agricultural, industrial, and
domestic uses. This involved scenario projections of agriculture
development and land use change as well as development and
application of modeling techniques and methodologies for scal-
ing and analyzing the data.

As part of WATCH, LUC was invited by the UK Research
Council and the Institute of Atmospheric Physics of the Chinese
Academy of Sciences to give a presentation at the China—UK Cli-
mate Change and Global Water Cycle workshop held in Beijing
in November 2008. LUC delivered various digital spatial data-
sets of present and simulated future land use to WATCH, as well
as delivering the harmonized world soil database (HWSD) to the
consortium. At the WATCH general assembly held in Bratislava
in November 2008, LUC organized a special session on WATCH
work block 2: past, present, and future population, land and
water use. At this session, several IIASA scientists presented re-
search and assumptions underlying the respective scenario ele-
ments that IASA is contributing to WATCH.

Water Scenarios for Europe and for Neighboring
States (SCENES): SCENES is a 4-year EU Integrated Project
with 23 partner institutions that includes stakeholders in the
development and analysis of a set of comprehensive scenarios of
Europe’s freshwater futures up to 2025. The involvement of LUC
within SCENES centers around driving forces.

To assist the SCENES Pan-European Panel (PEP) at its Feb-
ruary 2008 meeting, a review of data on past developments
and trends was performed for: population; education; economic
growth; energy production by type; energy consumption and in-
tensity; land use (urban areas, cropland, forest, pasture); agro-
ecology (length of growing period, yields and yield potential);
agriculture emissions (dairy cattle, other cattle, pigs, fertilizer
use); demand for and production of forestry products; water use
by sector; and irrigation water withdrawals. The data were pre-
sented to the PEP, and examples of future scenario projections
developed and shown. For the PEP meeting in November 2008,
additional analysis was performed on population, GDP, and land
use. Various scenario projections were compared by IIASA ex-
perts to guide the PEP discussion.

Land Resources and Agro-ecological Zoning

The Food and Agriculture Organization of the United Nations
(FAQ), with the collaboration of IIASA, has developed a major
spatial analysis 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 referred to as the agro-ecological zones (AEZ) methodol-
ogy. The AEZ methodology follows an environmental approach;
it provides a standardized framework for the characterization
of climate, soil, and terrain conditions for analyzing synergies
and trade-offs of alternative uses of agro-resources (land, wa-
ter, technology) for producing food and energy while preserving
environmental quality.
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Global Agro-ecological Zones Assessment (GAEZ
2008): As part of the GAEZ 2008 update and expansion, LUC
has implemented and applied new parametric soil evaluation
procedures, which make use of the soil attributes stored in the
harmonized world soil database (HWSD) and replace previous
expert-based soil unit ratings. In the context of LUC's applied
research projects and broadening the AEZ application, several
additional crops and land utilization types were implemented
such as Jatropha, coconut, tea, and various vegetables.

In 2008 two new assessment components were implement-
ed for GAEZ. First, a methodology was developed to assess
within the AEZ framework the impacts of surface ozone (0,),
a potent phytotoxic air pollutant that can severely reduce the
productivity of important agricultural crops. We then performed
an integrated modeling study, considering biophysical and crop
management factors, to quantify the potential ozone impacts
and agronomic adaptation options on the production of four key
food and feed crops (wheat, maize, rice, and soybean) for emis-
sion scenarios in 2000 and 2030. Second, LUC developed and
implemented a suitable methodology to assess within AEZ the
possible impacts of extreme temperature events on crop yields.
For the purpose of analysis, we used daily temperature data sim-
ulated on a spatial grid for the historical period 1971 to 2000
and for years 2071 to 2100 (these data were kindly provided by
the Japanese National Institute for Environmental Studies).

Harmonized World Soil Database (HWSD): The lack of
globally systematic soil data has added to the uncertainties of
predicting the potential for, and constraints to, food and fiber
production and of estimating the capacity of soils to hold carbon
and to act as a carbon sink. Recognizing the urgent need for
improved soil information worldwide, the FAO and LUC spear-
headed a powerful consortium of organizations dealing with
applied soil science. LUC took the initiative of combining the
recently collected vast volumes of regional and national updates
of soil information with the information already contained with-
in the 1:5,000,000 scale FAO—UNESCO Digital Soil Map of the
World to create a new comprehensive Harmonized World Soil
Database. The HWSD includes a 30 arc-second raster with about
30,000 different soil mapping units, which are linked to harmo-
nized soil property data. The use of a standardized structure
allows for the linkage of the attribute data with the raster map
to display or query the composition in terms of soil units and the
characterization of a dozen selected soil parameters.

Version 1.0 of the HWSD was jointly released by [IASA and
FAQ in July 2008. The HWSD database can also be downloaded
at:  wwuw.iiasa.ac.at/Research/LUC/luc07/External-World-soil-
database. It is also available on DVD from FAQ. The HWSD is of
immediate use in the context of the Climate Change Convention
and the Kyoto Protocol for soil carbon measurements and for the
FAO/IIASA GAEZ 2008 study for which HWSD was developed
in the first place.

Policy Support for Sustainable Development
of Agriculture and Rural Sectors
In support of and complementing the global studies, LUC has

been conducting or initiating a number of regional projects, for
example: in Ukraine on agriculture and rural transformation
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in transition economies; in Europe on land use issues related
to sustainability and biofuel production; and in China on wa-
ter scarcity and agro-environmental impacts in the context of
rapid growth, globalization, and global change. These projects
consider a time horizon of 25 to 50 years and are carried out
at the regional/national scales in close collaboration with local
research partners. The studies address critical policy issues of
land stewardship, based on spatially detailed assessments of
policy alternatives with specific consideration of social develop-
ment in rural areas and implications for the resource base and
ecosystems.

China Agricultural Transition: Social and Environ-
mental Impacts (CATSEI): This EU-funded project, imple-
mented by six prominent European, Chinese and USA-based
partners, investigates the impact 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 focuses on three themes: trade, social condi-
tions, and environment.

LUC carries out the agronomic and environmental assessment
in CATSEI WP 4. A state-of-the-art land resources database for
China (using a 1 km raster) and updated agro-ecological assess-
ment tools are used to quantify the environmental pressures
resulting from intensified livestock and horticulture production.
The potential damage caused by rising ozone concentrations (see
above) for 2000 and 2030 were assessed for China, and impacts
of climate change were quantified. Findings on the three themes
will be presented at international conferences in 2009 and will
be integrated into the economic and social analysis of CATSEI.
Through this, policy suggestions will be derived that account for
efficiency, equity, and sustainability considerations. Throughout
the project, a policy dialog and dissemination program, conduct-
ed in both China and the EU, maintains communication with
policymakers.

Integrated Nitrogen Management in China (INMIC):
Meeting the need for agricultural products has boosted the
development of industrial input-intensive agriculture in China,
characterized by high nitrogen fertilization rates and rapid intro-
duction of industrial livestock production units.

In 2008 the data and scenario projections generated in the
CATSEI project were used for a joint project with the Atmo-
spheric Pollution and Economic Development Program under
the umbrella of IIASA’s Greenhouse Gas Initiative. The INMIC
project developed an integrated framework for the analysis of
environmental impacts related to nitrogen use and management
as a function of demographic and economic drivers, available
resources, and potential abatement measures. The framework
in a consistent way integrates the demand-driven agricultural
scenarios generated in CATSEI with simulations of the nutrients
fluxes to air and water (using components of the GAINS model
and the MITERRA model, respectively). Indicators of nitrogen
leaching and of the release of nitrous oxide and ammonia into
the environment were both calculated. This allowed us to quan-
tify the magnitude of environmental loads for alternative devel-
opment scenarios and to assess the impact of mitigation options
and improved nutrient management to reduce environmental
and health risks due to agriculture.

Environment and Natural Resources
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Integration of Mainstream Economic Indicators with
Sustainable Development Objectives (IN-STREAM): LUC
is one of eight partners in IN-STREAM, a new 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.
Mainstream economic measures like GDP are still used as the

main indicators of human progress, despite their many acknowl-
edged deficiencies and the significant work undertaken on sus-

tainability indicators and green accounting measures in the last
two decades. However, there is now a renewed interest and

momentum on the part of European policymakers and research-

ers in developing headline indicators that go beyond economics

to more comprehensively assess societal progress. LUC's contri-

bution is to first review previous modeling and statistical work
that has attempted to bridge the gap between macroeconomic

indicators and sustainability measures; we will then propose im-

proved linkages of indicators in the agriculture, land use, and

the food sector. Based on IN-STREAM analyses, recommenda-
tions for new indicator approaches will be proposed and strate-

gies for implementing these approaches will be identified and
developed in consultation with stakeholders.

Collaboration with NMO Institutions

Ukraine:

Institute of Economic Forecasting (IEF), National Academy of Sci-

ences (NAS), Ukraine, Kiev: In 2008, a working meeting was

held at the IEF to present the agricultural planning model de-
veloped in the CATSEI and INMIC projects and to discuss its ap-

plication to the Ukrainian case study. Collaboration with former
Young Scientists Summer Program participant Viktor Yarovoj

from IEF resulted in a joint publication on land pricing in Ukraine.

Comprehensive discussions of biofuel development and related
sustainability issues took place at a policy roundtable organized

by the IEF. During this meeting, keynote addresses were pre-

sented by S. Nilsson and G. Fischer.
Institute of Cybernetics (IC), NAS, Ukraine, Kiev: LUC has

long been collaborating with the IC on topics related to agricul-
tural production and sustainable land use planning under uncer-

tainties, including recent joint publications with the IC Director
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,Academician 1.V. Sergienko, and Prof. Dr. P.S. Knopov, leader
of the Operation Research Department. A number of working
meetings were held with IC scientists to identify potential fu-
ture topics for joint collaboration. LUC also participated in the
International Conference on Problems of Decision Making under
Uncertainties, jointly organized by the T. Shevschenko State Uni-
versity of Kiev, the Institute of Cybernetics, Kiev, and IIASA.

Poland:

Joint collaboration is ongoing with Integrated Modeling En-
vironment project scientists and former YSSPs, P. Nowak and
M. Romaniuk, from the Systems Research Institute of the Pol-
ish Academy of Sciences, on the development of approaches to
land use planning and sustainable agricultural production under
catastrophic risks. The challenging issue here is the combination
of structural and financial measures and fair pricing of financial
instruments.

China:

Jointly with Professor X.Y. Zheng. from the World Health Organi-
zation (WHO) Collaborating Center on Reproductive Health and
Population Science, Institute of Population Research, Peking
University, a proposal has been prepared reflecting interests in
possible collaborative work. The goal is to study complex linkag-
es between economic growth, changing urbanization patterns,
and impacts of intensive agriculture on the environment and hu-
man health risks. Essential factors that may mitigate these risks
are rising income and education levels.

India:

Currently an India—IIASA project proposal on applying the
integrated AEZ-WFS methodology at state level is in prepara-
tion. The participating Indian institutions have been identified.
The goal of the project is to test the methodology developed
at IIASA at state level and extend it to national level study on
issues of food security, land and water resource limitations, cli-
mate change, and rural livelihoods. An India—IIASA meeting
was held in 2008 at the Planning Commission in New Delhi and
a joint policy-oriented research project has been agreed upon,
which is due to start in 2009.
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Processes of International Negotiation

Network

Ariel Macaspac Penetrante, Program
Coordinator
macaspac@iiasa.ac.at

The Processes of International Negotiation (PIN) meets three to
four times a year, twice at IIASA and once or twice at its yearly
Roadshow venues. Most work is carried out by the PIN Steer-
ing Committee Group members on a voluntary basis, bringing
[IASA a quantity (and quality) of activity that could otherwise be
financially out of reach.

Strategic Goals and Objectives

The quality of the PIN Program can be measured, not only rela-
tively, but also absolutely against its purpose, which is: to pro-
mote an improved understanding and practice of the processes
of international negotiation through publications, conferences,
consultations, networks, and outreach.

PIN's initial goal was to offer basic systems analysis of the
state of the art of negotiation knowledge, then to identify major
issues, approaches, and analyses needing serious study. These
include negotiation issues related to the problem of communi-
cating and processing advanced scientific knowledge on out-
standing international issues. Several types of topics invite PIN's
attention. Of particular interest are issues of multilateral ne-
gotiation, conflict escalation and prevention, and comparative
methodologies. As the Program is able to publish only one book
a year, this topical agenda will continue well into the future.

PIN's purpose also requires outreach work in terms of visiting
institutions with an interest in developing their understanding of
negotiation. PIN's visits have often been of importance in sup-
porting the study and teaching of negotiation in institutional re-
search and curricula. Wherever possible, PIN has involved other
[IASA programs in its work and developed knowledge for their
use.

PIN is currently strengthening and rejuvenating its Steering
Committee. Professor Mark Anstey became a Steering Commit-
tee member in 2008. Professor William H. Donohue of Michigan
State University and Professor Jacob Bercovitch of Canterbury
University, New Zealand, became Associate Steering Committee
members in 2008 and Professor Fen Osler Hampson from Can-
ada in 2009. From summer 2009 on, Professor Valerie Rosoux
from Belgium will join the Steering Committee. The Committee
has also begun to prepare younger successors to current mem-
bers who wish to retire (with honors). Possible new full and as-
sociate members are also being sought, while maintaining the
Steering Committee at a manageable size.

Population and Society

Scientific Achievements and Policy
Impact

International Conferences and Workshops

The Geneva Negotiation Day

Around 100 diplomats, researchers, and representatives from
international organizations and nongovernmental organizations
(NGOs), as well as interested students, participated in "Gene-
va Negotiation Day" on multilateral diplomacy, hosted by the
Geneva Centre for Security Policy (GCSP) on 11 February 2008
and organized and presented by members of the PIN Steering
Committee. Geneva is the largest United Nations duty station
outside the UN headquarters in New York and a focal point for
multilateral diplomacy, servicing over 8,000 meetings a year.
The workshop thus provided an excellent opportunity for PIN to
represent IIASA at a high-profile international event.

Among the issues emerging at the workshop was the de-
scription of negotiation as a "flow of communication" among
different stakeholders. The role of scientists, it was concluded, is
to identify the problems and formulate probable scenarios; deci-
sion makers can then make decisions based on the framework
provided to them by the scientists.

The Warsaw Negotiation Day

The PIN Program, in collaboration with the University of Warsaw,
the Austrian Foreign Ministry, and the French and U.S. embas-
sies in Poland, hosted a conference on Negotiation on 11 Decem-
ber 2008 at the University of Warsaw. The conference explored
the processes used by European Union nations in negotiating a
range of issues, including risks, nuclear-test-ban treaties, and
negotiating climate change. It provided the opportunity for local
scholars to make presentations on negotiation, using case stud-
ies on Polish accession to the EU and the North Atlantic Treaty
Organization.

The date of the conference in Warsaw was chosen deliber-
ately by PIN to coincide with the 14th Conference of Parties (COP
14) to the United Nations Framework Convention on Climate
Change (UNFCCC) in Poznan, Poland. The processes of negotia-
tion can be regarded as a significant element of capacity build-
ing in regions that will need to learn how best to negotiate on
climate change, either as an individual state or group of states.
Representatives of the diplomatic corps, NGOs, government
agencies, and universities attended the PIN conference.

"Theorists Meet Practitioners" Workshop

On 20 June 2008 PIN Steering Committee members and IIASA
colleagues met for one day at IIASA with eminent practitioners
with proven experience in international negotiations in particu-
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lar areas. More than 50 participants including 10 ambassadors,
military officials, NGO representatives, university professors, and
students from all over the world attended the workshop. The
project, which was organized by Professor Rudolf Avenhaus and
Ambassador Franz Cede, consisted of four panels, during which
theoretical concepts were presented by a theoretician and sub-
sequently discussed by a practitioner. Formal Models, Escalation,
Symmetry versus Asymmetry (in relationships between negotiat-
ing parties), and International Terrorism were the panel themes,
and each panel was rounded off by a general discussion.

A more elaborate paper on this project is now planned; this
will include more information on the four panel themes, with a
view to submitting the final text to an international negotiations
journal in 2009.

External Efforts to Promote Negotiation and
Prevent Genocide in Internal Identity

Conflicts Workshop (Exin)

The PIN summer workshop on the 2008 book project, "External
Efforts to Promote Negotiation and Prevent Genocide in Inter-
nal Identity Conflicts," was held at IIASA on 21-22 June 2008.
Thirteen papers were presented and discussed by more than 60
representatives of the diplomatic corps, NGOs, and academic
institutions. The workshop was the first editorial meeting for the
book project on this topic, which is to be funded by the Secre-
tariat of the United Nations Special Adviser on the Prevention of
Genocide, Under-Secretary-General Francis Deng. The new book
project marks PIN's entry into the international policy stream at
the highest level. The project organizers are Mark Anstey, Paul
Meerts, and I. William Zartman, in close collaboration with Un-
der-Secretary-General Deng.

Among the possible topics to be covered are: Indonesia
(Aceh), Afghanistan, Burundi, Russia (Chechnya), Mexico (Chia-
pas), Congo-Brazzaville, Moldova, Georgia (Ossetia), Israel/Pal-
estinian Territory, Philippines, Rwanda, Somalia, Sudan (South,
Darfur, Beja), Tajikistan, Democratic Republic of the Congo, the
work of the High Commissioner on National Minorities of the
Organization for Security and Cooperation in Europe (OSCE), the
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Speakers at Caspilog 3 held in Kazakhstan in October 2008
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European Court on Human Rights, and the Conference on Secu-
rity, Stability, Development, and Cooperation in Africa.

Caspilog 3

The third session of Caspilog (The Caspian Dialog) took place on
3—4 October at the Presidential Palace No. 2, Almaty, Kazakh-
stan. Caspilog is an ongoing series of meetings of government,
NGOs, and civil society representatives from the five littoral
states of the Caspian Sea: Azerbaijan, the Islamic Republic of
Iran, Kazakhstan, the Russian Federation, and Turkmenistan (in
absentia), as well as other countries outside the Caspian Region,
to discuss issues of common concern, other than the more con-
tentious topics besetting the region.

The purpose of Caspilog is to foster communication and
involvement among the littoral nations to create a supportive
base as the eventual basis for a Caspian regime. Altogether, 80
delegates from four of the five countries attended. PIN invited
international experts, mainly scientists from [IASA working on
fisheries, water, air pollution, and other Caspian-related issues,
to make presentations. Cooperating with the PIN Program are
the Land Use Change (LUC) and Evolution and Ecology Program
(EEP), programs, as well as water researchers. Speakers from the
Netherlands Institute of International Affairs, Clingendael, and
the International Ocean Institute also participated, as did speak-
ers from a number of Kazakh Institutes and the United Nations
Development Programme (UNDP).

Perhaps one of the most important aspects of Caspilog 3
was its symbolism, in the sense that it represented the point at
which those involved in the Dialog began to take ownership of
it: a very important development as, from the first Dialog, the
organizers had stressed the importance of Cooperation—Part-
nership—Ownership.

About half the experts participating in the discussions were
local, with co-organizer and sponsor, the Institute for World
Economy and Politics (IWEP) inviting many of its own scientists
and experts. The next Caspilog is planned for Astrakhan in 2009
in collaboration with the International Ocean Institute. CaspilLog
is organized by Paul Meerts, Franz Cede, and I. William Zart-
man.

PIN 2008 Publications

PINPoints

PIN published two issues of PINPointsin 2008. The theme of the
spring issue (#30) was Conflict and Cooperation, while that of
the fall issue (#31) was Multilateralism, both important ongoing
discourses in the world of international negotiations. PINPoints
is currently mailed to around 3,000 members of the internation-
al negotiations community worldwide.

The SAGE Handbook of Conflict Resolution

The new book, edited by Jacob Bercovitch, Victor Kremenyuk,
and I. William Zartman brings together all the conceptual, meth-
odological, and substantive elements of conflict resolution into
one volume of 35 specially commissioned chapters. The book
helps researchers to understand the opportunities and obstacles
to theory building in the field of conflict resolution.
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Publications in the Pipeline

Negotiated Risks—International Talks on
Hazardous Issues

A new book, Negotiated Risks—International Talks on Hazard-

ous Issues, edited by Rudolf Avenhaus and Gunnar Sjostedt, is to
be published in spring 2009 by Springer. The book fills a major
gap in the risk literature, bringing together two research strands
at IIASA: negotiation and risk. The book focuses on two types
of risks: actor-driven, posed by international negotiations them-
selves, and issue-driven, caused by large-scale human activities.
Individual chapters deal with some of the most serious risks fac-
ing humanity: climate change, nuclear activities, internal con-
flicts, and weapons of mass destruction.

Negotiating Climate Change Project

The overall objective of this project is to design and assess ap-
proaches and concrete methods for the facilitation of climate
talks. One task of the project is to specify the meaning of facili-
tation, particularly for those measures with a long-term impact.
The second task is to analyze how facilitation measures can be
designed, how they can be communicated from designer to user,
how they can affect the negotiation process, and what results
they can attain and why. The project, organized by Gunnar Sjdst-
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edt and Ariel Macaspac Penetrante as co-editors, may develop
articles or a focused book as its output.

Unfinished Business: Saving International
Negotiations from Failure

The project on failed negotiations, funded by the United States
Institute of Peace (USIP), began with a workshop in June 2005,
at which lessons from incomplete negotiation encounters were
analyzed both from the point of view of particular conceptual
approaches and through case studies. The approach avoids a
search for a single cause and allows the presentation of multiple
reasons for failure and lessons in avoiding them. The book proj-
ect will be peer-reviewed in 2009. Editors are Guy Olivier Faure
and Franz Cede.

Negotiating with Terrorists

The project on Negotiating with Terrorists focuses on when, how,
and why negotiations take place between governments and ter-
rorists, given governments' public stance against doing business
with terrorists. Two workshops were held in June 2006 and June
2007 to provide a final manuscript, which has now been submit-
ted for publication. The project is supported by the United States
Institute of Peace (USIP) and the Smith Richardson Foundation.
The book addresses a topic that has hitherto received little sys-
tematic attention and will provide an important guide to both
analysis and practice. It has already given rise to a Handbook on
Medlation: Negotiating with Terrorists, by Guy Olivier Faure and
I. William Zartman, prepared in conjunction with USIP for the
UN Mediation Support Unit.

Participation in other International
Conferences/the PIN Network

PIN acts as an ambassador for IIASA, carrying its name into
the broad area of social science and international politics, as
follows:

Power: Forms, Dynamics, and Consequences
Conference, Tampere, Finland

PIN organized a panel on international negotiation during the
Power Conference organized by the University of Tampere and
Academy of Finland on 22-24 September 2008. Nine papers
were presented by international junior level scholars and were
commented upon by the PIN Program.

First Latin American Congress on International
Migration: Voices of the South, Mexico

Helping to expand the PIN network in South America, PIN rep-
resented IIASA at the First Latin American Congress on Interna-
tional Migration, held on 12—14 November 2008 in Toluca, Mex-
ico. PIN presented a paper related to migration, detailing IIASA's
current work on education (human capital) and how migration
is contributing to the expansion of access to education in labor-
exporting countries particularly Mexico, Indonesia, and the Phil-
ippines. The paper also highlighted the asymmetrical nature of
negotiation between labor-exporting and receiving states.

Other Participation
PIN contributed to a panel at a conference of Deans and Di-
rectors of Diplomatic Academies (International Forum on Dip-
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lomatic Training) and a panel on EU—Russian relations at the
Diplomatische Akademie in Vienna.

PIN Coordinator Contributions

In 2008 the PIN Coordinator presented work on "The Dynamics
and Mechanisms of Small Arms and Light Weapons and Internal
Conflict in the Philippines,” to the final conference on Armed
Violence held in Brussels on 17-19 March 2008, organized by
the Action Group on the Proliferation of Small Arms and Light
Weapons (SALW). A second paper entitled "Collective Identity
and Group Dynamics—Negotiating Restorative Justice in the
Philippines and Thailand," was presented to a forum organized
by the Asia Research Institute, National University of Singapore,
on 28-29 July 2008.

To mark the start of collaboration between PIN and the Com-
prehensive Test-Ban-Treaty Organization (CTBTO), the PIN Coor-
dinator was invited to participate as a scientific observer in the
Point of Entry (POE) Negotiation of the CTBTO international inte-
grated exercise held on 1-2 September 2008 in Almaty, Kazakh-
stan. The exercise itself was a large-scale "real-life" simulation
of the on-site inspection organized to prepare CTBTO inspectors
to carry out future inspection missions.

YSSP 2008

Carolin Gorzig from the Ludwig-Maximilian-University, Germany
and Louise van Schaik from the Netherlands Institute of Interna-
tional Relations were the PIN YSSPers for 2008. Gorzig's paper
aimed to derive lessons for mediating identity conflicts from
scenario interviews conducted with the Hamas leadership and
members in Syria in looking for possible solutions to the conflict
with Israel. Van Schaik conducted a case study on the relation-
ship between the unity of the European Union in external repre-
sentation and its negotiating performance in the World Health
Organization (WHO). Furthermore, the PIN YSSPers and Gunnar
Sjostedt organized a lunch bag seminar to discuss professional
cultures and how to reach policymakers. In addition, Louise van
Schaik and Gunnar Sj6stedt, in cooperation with Fabien Wagner
(GGI) and other YSSPers, organized a simulation of the climate
change negotiations where IIASA scientists presented their cur-
rent works as side events.

Activities for 2009

CTBT International Conference
In the mid-1990s, the scientific community played a major role
in the negotiation of the global verification regime built to moni-
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tor implementation of the Comprehensive Nuclear Test-Ban
Treaty. The community of negotiation analysts is now invited
to participate in a new analytical endeavor, the International
Scientific Negotiation Studies (SNS), the objective of which is to
carry out scientific studies assessments to address and evaluate
the adequacy of negotiations to establish and implement a veri-
fication regime in an international coordination effort. This study
is conducted following a similar study by the Provisional Techni-
cal Secretariat (PTS) of CTBTO which evaluates eight different
technical aspects of the CTBT. The results of the studies will be
submitted to the CTBTO and concerned states, to be used as
the basis for policy considerations. The PIN study, analyzing and
evaluating the negotiation mechanisms that an international
system and the technical studies associated with it need in order
to make an impact on the real/political world, represents the
kind of project that exemplifies PIN. The PIN editing committee
is Mark Anstey, Franz Cede, Fen Osler Hampson, Paul Meerts,
and I. William Zartman.

Global Negotiations Conference

Victor Kremenyuk is planning to organize a conference on global
negotiations on 15—16 June 2009. The conference will be fol-
lowed by a book analyzing negotiation in global governance,
its specifics, function, and capability. The contributors will be
almost exclusively [IASA scientists.

Ottawa Negotiation Day
The PIN Roadshow for 2009 is planned for October 2009 in Ot-
tawa, Canada, to be co-organized by Carleton University.

Manila Negotiation Day

The Philippine Ambassador to Austria and Representative to the
United Nations, H.E. Lacanlale, invited PIN to conduct a Road-
show in the Philippines which will include a presentation before
the government negotiation panel. The Roadshow is planned for
November 2009.

Caspilog 4

The 2009 meeting of the Caspian Dialog is being planned for
Astrakhan in September, in cooperation with the International
Oceanographic Institute.

Financial Information

As well as the annual contribution from IIASA, PIN Project
funding comes from foundations (Smith Richardson), support-
ing institutions (USIP), and interested agencies (UNESCO, UN
Secretariat). Special funding is being sought for CaspiLog from
interested foundations and foreign ministries. All work of the
Steering Committee is voluntary and unremunerated.
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Scientific Recognition

Franz Cede
Invited Lectures/Presentations:
« Andrassy University, Budapest and Salzburg University of Applied Sciences

Advisory Board Membership:
« Senior Advisor of the Austrian Institute for Europe and Security Policy

Victor Kremenyuk
Lectures/Presentations:

« NATO Defense College (Rome) on subjects of Russian national security policy and NATO—Russia relations
« Invited lecturer/professor at the Beirut Christian University, St Paul de la Sagesse (March 2008) on the contemporary interna-
tional system and the perspectives of conflict resolution.

Advisory Boards:

« Member of the Board, the Russian journal /ssues of Risk Analysis (a publication of the Russian Scientific Society of Risk Analy-
sis)

« Member of the Board, research and analytical magazine Observer (published by the research corporation “Russian-American
University")

o Member of the Board, /nternational Trends (A Russian Journal of International relations theory and world policy)

o Member of Board of Editorial Advisors, Peace Review. A Journal of Social Justice (published in USA by the Taylor and Francis
Group, Philadelphia, PA)

Editorships:

 Problems of Transatlantic Relations at the Beginning of the 21st Century (published by the Institute for USA and Canada studies
(ISKRAN), Moscow, Russia)
o A New Phase in the Development of International Relations (published by ISKRAN)

Awards:

« Order of Scientific and Technical Merit for outstanding accomplishment and professional excellence, American Biographical
Institute

Paul Meerts
Invited Lectures/Presentations:

» European College, Bruges, Belgium

« Jan Masaryk Center, University of Prague

« University of Leiden, Netherlands

»  Workshops in academies and universities in 15 countries

Editorships:

o Culture and International Law, Paul Meerts (ed.), Hague Academic Press - T.M.C. Asser Press and Cambridge University Press
2008 (The Hague)

« The Evolution of International Negotiation Processes (with Raymond Cohen), in: Journal of International Negotiation (Wash-
ington)

Fen Osler Hampson
Memberships of advisory boards and steering committees:

o Member, American Political Science Association Task Force on Civil Conflict, Political

« Violence and Terrorism

o Executive Committee Member, Canadian Consortium on Human Security

« Board Member, Lester B. Pearson Peacekeeping Centre

« Finance Committee, Lester B. Pearson Peacekeeping Centre

» Board Member, Social Sciences Foundation, University of Denver, Denver, Colorado

« Advisory Board Member, Kashmir Study Group

o Executive Committee Member, APSIA (Association of Professional Schools of International Affairs)

Editorships:
« Series Editor, Conflict Management and Security Studies, Routledge Publishers
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Gunnar Sjéstedt

Memberships of advisory boards and steering committees:

o Member of Swedish Academy of Military Sciences,
o Member of International Advisory Board, Negotiation Journal

1. William Zartman

Memberships of advisory boards and steering committees:

« Current Vice-President of the Council of American Overseas Research Centers (CAORC).
Ariel Macaspac Penetrante

Invited Lectures/Presentations:

« Final Conference, COST Action Group on the Proliferation of Small Arms and Light Weapons, Brussels (17-19 March 2008)

« Asia Research Institute, National University of Singapore (28—29 July 2008)

» Power Conference, University of Tampere, Finland (22—24 September 2008)

« First Latin American Congress on International Migration: Voices of the South, University of Toluca, Mexico (12—14 November
2008)
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Population and Climate Change Program

Brian O’Neill
oneill@iiasa.ac.at

Objectives

The Population and Climate Change (PCC) Program was estab-
lished in January 2005, primarily funded by a five-year European
Young Investigator (EURYI) Award to Program Leader, Brian
O'Neill. The PCC Program aims to develop new approaches to
interdisciplinary analysis of the climate change issue. Given the
disparate aspects of the climate problem— from socioeconomic
drivers of greenhouse gas emissions, to changes in the climate
system, to political and economic response strategies—there is
a strong need for integrative studies. PCC seeks to address this
need by advancing integrated assessments of climate change
in three areas: 1) understanding links between demography,
energy and emissions, 2) developing approaches to better ac-
count for uncertainty and learning (i.e., changes in uncertainty
over time); and 3) analyzing medium-term strategies that keep
open long-term policy options while uncertainties are reduced.
While research necessarily includes advances in methodology,
the primary aim is to provide better information to the climate
policy community to support the development of appropriate
responses to the climate issue.

Scientific Achievements and Policy
Impact in 2008

In 2008 we built on earlier work to make progress and produce
new results in each of our three main projects.

Demography and Emissions

The demography, enerqgy, and emissions project aims to explic-
itly model links between the major demographic trends of ag-
ing, urbanization, and changes in living arrangements on the
one hand, and energy consumption, land use, and associated
emissions on the other. These links include not only how de-
mographic changes might affect future energy demand and
emissions, but also how different energy futures would affect
aspects of wellbeing such as access to affordable energy sources
in developing countries.

Prior work in the project focused on individual country case
studies and aimed at investigating the effects of aging in the
case of the United States and of urbanization and aging in the
case of China and India. Results of the individual country case
studies were presented at the Woodrow Wilson International
Center for Scholars at a meeting sponsored by its Environmental
Change and Security Program in February 2008. The key results
highlighted during the presentation were the significant effect
on aging of lowering future emissions by a third in the case of
the USA and that explicitly accounting for urbanization could
lead to emissions projections that are nearly 50 percent higher
than projections made without considering the influence of ur-
banization, as indicated by the case study for China.

Environment and Natural Resources

The main focus of the work within this project in 2008 was
to move from country case studies to a global scenario analysis
of the potential effects of demographic change on future energy
use and emissions. We developed and employed a nine-region
global version of the Population—Environment—Technology or
PET model, a computable general equilibrium model with detail
in the energy sector. The model draws on substantial data analy-
sis carried out in 2008 of both consumption and production data.
Consumption data analysis involved characterizing the economic
and energy use behavior of different types of households for
several countries, using nationally representative household ex-
penditure surveys for several countries, including Brazil, China,
India, Japan, Mexico, Russia, and the USA. Production data
analysis characterized the aggregate economic and trade behav-
ior of economies in sectoral detail, using GTAP (Global Trade
and Analysis Project) production and trade data. We completed
most of the necessary data analysis, and preliminary PET model
results for a few regions, with plans to complete the full global
analysis in early 2009.

We also continued work on an analysis of the theoretical
structure of the PET model, framed within the general problem
of grouping economic agents according to their preferences.
This work was nearly completed (and will be finalized in 2009),
with preliminary results indicating that, given the empirical dif-
ferences in household economic characteristics found in our
data analysis, explicitly disaggregating household decisions into
many different groups of households may not be necessary in
order to accurately represent aggregate outcomes. A simpler ap-
proach to representing heterogeneity may be sufficient.

In addition to work related to modeling future energy scenar-
io, research involving detailed analysis of energy and economic
behaviors of individual households was carried out and formed
the basis of papers presented by PCC researchers at the 31st
International Association of Energy Economics (IAEE) Interna-
tional Conference in Istanbul in June 2008. Work carried out on
aspects relating to energy access and its wellbeing implications
for the poor during 2008 culminated in a workshop on Energy
and Poverty: Clean Cooking Fuels and Technologies, co-orga-
nized by Shonali Pachauri in conjunction with the IAEE meeting.
The workshop drew together stakeholders from the donor com-
munity, business, nongovernmental organizations (NGOs), and
universities, these jointly developed an agenda for the future
research and action needed for scaling up programs aimed at
improving access to clean cooking fuels by the poor.

Uncertainty and Learning

The uncertainty and learning project examines the implications
of learning (or changes in uncertainty over time) for climate
change policy. The anticipation that we will learn more over
time plays a key role in climate policy debates, particularly over
the appropriate timing of emission reduction policies. For exam-
ple, some argue that we should postpone substantial emission
reductions until we learn more about possible climate change
impacts. Others argue that we should make larger, precaution-
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ary reductions now, because waiting would risk committing the
world to climate impacts that that we might later learn will be
more severe than anticipated. Research has not yet provided
definitive answers to this question.

The year 2008 saw the publication of two journal Special Is-
sues edited by Brian O'Neill on uncertainty topics. In July a Spe-
cial Issue of Climatic Change on "Learning and Climate Change"
appeared. This issue was the outcome of a conference organized
by PCC at IIASA in 2006. The meeting brought together leading
climate change economists, climate scientists, energy analysts,
and demographers to discuss recent work on learning, assess
its policy relevance, and identify promising areas of future re-
search. The Special Issue included three papers co-authored by
PCC members and IIASA colleagues. In addition, in December a
Special Issue of Environmental Research Letters entitled "Where
Next with Global Environmental Scenarios?" appeared, the
result of work during 2008 in writing and editing papers that
were products of a meeting on Global Environmental Futures
co-organized with collaborators at the Watson Institute for In-
ternational Studies at Brown University in 2007. The conference
brought together 20 of the leading scholars and practitioners
in the scenario development field. Scenarios have become a
standard tool in the portfolio of techniques that scientists and
policymakers use to envision and plan for an uncertain future,
and the meeting sought to better understand how scenarios are
used in the scientific and policy communities, to draw on the ex-
perience with scenarios in other issues domains, such as security
and energy, and to identify key research questions and needs for
improvement. The volume included one paper jointly authored
by PCC and IIASA colleagues, as well as an overview paper.

In addition, in 2008 we undertook new analyses of the un-
certainty of the climate response to greenhouse gas forcing. In
collaboration with postdoctoral fellow Katsu Tanaka, we pro-
duced a manuscript which concluded that, currently, the un-
certainty in climate sensitivity may be underestimated because
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insufficient account has been taken of the uncertainty in some
forcing factors, particularly that due to sulfate aerosols. We also
initiated a study of how uncertainty in this aspect of the climate
has changed over the past decades as new data became avail-
able, in order to inform thinking about how it may change in
the future.

Medium-Term Climate Strategies

The medium-term strategies project investigates options for
climate policy strategies over the next 30-50 years that help
link potential long-term climate change targets to short-term
actions. The UN Framework Convention on Climate Change
(UNFCCC) sets the ultimate objective of international climate
policy as a long-term (century scale) goal of stabilizing atmo-
spheric concentrations of greenhouse gases at a level that is not
dangerous. Agreement on such a goal is unlikely to occur soon,
given the substantial uncertainties in long-term climate change
outcomes and political differences among parties to the UNFC-
CC. Therefore, strategies for the interim period are needed that
keep long-term options open while uncertainties are reduced
through learning. Research in this project aims to inform such
strategies, drawing on results and tools from the other research
areas within the program.

In 2006 an initial paper was published in Climate Policy pro-
posing that international climate policy would benefit from the
development and adoption of interim concentration targets—
that is, a multi-gas target that would limit atmospheric concen-
trations to a particular level at mid-century. Agreeing to such
a target could help limit the rate of climate change over the
next several decades, provide more policy certainty for decision
makers considering long-term investments, and help keep open
the option of achieving a range of long-term climate change tar-
gets that we might later decide are necessary to meet. In 2007
PCC presented results of an atmospheric analysis of mid-century
targets at an event organized by the Greenhouse Gas Initiative
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(GGI) at a preparatory meeting for the Conference of Parties to
the UNFCCC.

In 2008 we collaborated with members of the GGI and En-
ergy (ENE) programs on a comprehensive analysis of emissions
reduction scenarios consistent with mid-century targets. This
analysis used the MESSAGE-based integrated assessment frame-
work to explore relations between mid-century conditions and
the likelihood and feasibility of various long-term (2100) climate
change outcomes. Results show that goals for limiting climate
change in the long term can be associated with mid-century
conditions that must be achieved to prevent them from becom-
ing infeasible. They also identify conditions that are optimal
from the point of view of mitigation costs, given that particular
long-range goals do not become known until the middle of the
century. Such results could be useful to climate change policy by
providing guidance on conditions that may need to be achieved
over the next several decades in order to maintain long-term
options. For example, we investigated the "feasibility threshold"
related to the stated goal of the European Union (EU) of limiting
warming to 2°C, finding that achieving this goal with 50 percent
likelihood is technically feasible only if emissions in 2050 are
not above about 7 billion tons of carbon. These mid-century
conditions can also be expressed in terms of concentrations or
according to energy system characteristics. For example, the EU
feasibility threshold of 7 billion tons of carbon is also associated
with a zero-carbon energy share of 55—60 percent; if a smaller
percentage of primary energy is coming from these sources in
2050, then the EU goal is unattainable by 2100.

Activities for 2009

The year 2009 marks the final year of the EURYI-funded PCC
program, and therefore our goals focus on completing activi-
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ties and publishing results. While we will investigate some new
topics in 2009, we do not plan to launch any new activities with
multiple-year time horizons.

Demography and Emissions Project

In this project we aim to finalize and publish our global analysis
of population effects (growth/decline, aging, and urbanization)
on emissions. This work will also be accompanied by two to
three [IASA Interim Reports containing documentation of data
and analysis methods. We also plan to complete at least an il-
lustrative analysis at the country level (e.g., India) that adds ad-
ditional elements of wellbeing to our energy/economic model,
including educational status and possibly energy poverty status.
In addition, we intend to complete, and make active, version
1.0 of our user interface to provide a simple means of using the
iPETS model via a Web browser.

Uncertainty and Learning Project

We plan to revise and publish our 2008 work on uncertainty in
climate sensitivity, and to complete and submit for publication
our work on how learning about climate sensitivity may proceed
over time.

Medium-term Strategies Project

We plan to submit for publication (in conjunction with collabora-
tors in ENE) the MESSAGE model-based analysis of mid-century
targets completed in 2008, and present results in various fo-
rums, including the Copenhagen Scientific Congress in March
2009. We will also strive to complete an additional paper with
ENE collaborators based largely on existing results but focusing
on how mid-century targets relate to rates of climate change
rather than to the levels of climate change that are the focus of
our current work.

Scientific Recognition

Selected invited lectures
Brian O’Neill

search, and responses.
change decision analysis.

emissions.
Shonali Pachauri

» Woodrow Wilson International Center for Scholars, Washington, DC, USA: Population and climate change. Relationships, re-
 Energy Modeling Forum-22, Uncertainty Subgroup, Wesleyan University, USA: Population, uncertainty, and learning in climate

« Joint Global Change Research Institute, University of Maryland, USA: Demographic trends and implications for greenhouse gas

Katsumasa Tanaka

Institute of Social Ecology (IFF), Vienna: Socioeconomic and Demographic Dimensions of Energy Access and Use in Developing
Countries.

Pre-Conference Workshop on "Energy and Poverty: Clean Cooking Fuels, and Technologies," Istanbul, Turkey: The Use of
Indicators for Dovetailing Policies Regarding Energy and Poverty.

31st IAEE international conference "Bridging Energy Supply and Demand: Logistics, Competition and Environment," Istanbul,
Turkey: Regional Decomposition of Domestic Electricity Consumption in India: 1980-2005.

Conference, "New Methodologies and Interdisciplinary Approaches in Global Change Research," lle de Porquerolles, France: A
New Methodology to Estimate Climate Sensitivity.
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Katarina Zigova
 31st IAEE international conference "Bridging Energy Supply and Demand: Logistics, Competition and Environment,” Istanbul,
Turkey: Effect of Household Age and Size on the Elasticity of Energy Consumption.

Selected Ediitorships

Brian O’Neill

o Editorial Board, Environmental Research Letters.

« International Editorial Board, Global Environmental Change.

 Associate Editor, Population and Environment.

« Editorial Board Member, Integrated Assessment Domain, Wiley Interdisciplinary Reviews—Climate Change.

Awards

Brian O'Neill
o Elected member of the newly established body of young scientists ( “Junge Kurie") of the Austrian Academy of Science, May
2008
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Risk and Vulnerability Program

Joanne Linnerooth-Bayer
bayer@iiasa.ac.at

Objective

In its third year the Risk and Vulnerability Program (RAV) con-
tinued progress in meeting its objective: advancing scientific
inquiry and assisting the development of policy strategies that
promote adaptation and resilience of societies and ecosystems
to stresses imposed by global-change phenomena.

Scientific Achievements and Policy Impact in
2008

RAV achievements can be described within it three research
groups: Disasters and Development; Decisions and Governance,
and Water and Resilience.

Disasters and Development

The Disasters & Development research group—through system-
atic modeling of the global drivers of natural disaster risk and
its physical, financial, and economic consequences—is helping
communities, governments, and the international community to
assess how risk can be reduced, absorbed, and transferred.

The international donor community should consider support-
ing pre-disaster insurance instruments as a partial alternative to
post-disaster assistance. This is a core message of RAV's work
in this area (published in Science 2005), a message that has
influenced policy at the World Bank, Inter-American Develop-
ment Bank (IADB), the United Kingdom Department for Interna-
tional Development (DFID) and other financial/development in-
stitutions, and is currently resonating in the climate community.
The United Nations Framework Convention on Climate Change
(UNFCCC) specifically calls for consideration of risk sharing and
transfer mechanisms, such as insurance, as a means to address
loss and damage in developing countries that are particularly
vulnerable to climate change. Following an IIASA workshop on
this topic in 2007, RAV scientists drafted a submission on the
part of the Munich Climate Insurance Initiative (MClI) that pro-
poses a risk management module—funded by a post-Copen-
hagen adaptation fund—consisting of two pillars: prevention
and insurance. Global facilities would offer technical support
and capitalization of fledgling insurance programs in vulner-
able countries. The rationale and summary of this proposal were
published as an IIASA Policy Brief, "Climate Change: What Role
for Insurance?," presented at the plenary at COP 14 in Poznan.
As extensive press coverage demonstrated, the IIASA/MCII
proposed global risk management facility has a good
chance of influencing the Copenhagen outcome on an
adaptation strategy.

The idea and rationale of a global risk management module
build on extensive work by RAV staff: supporting Mexico in is-
suing the first developing country sovereign cat (catastrophe)
bond; reviewing catastrophe micro-insurance systems; evaluat-
ing an innovative index-based crop insurance system in Malawi;
developing the CATSIM model for advising governments on di-
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saster financing in the Caribbean, Madagascar, Philippines, and
elsewhere; and numerous workshops and training seminars on
this topic.

The argument for supporting risk financing as part of a cli-
mate adaptation strategy depends importantly on the future im-
pacts of climate change on weather-related disasters. Scientists
know that economic losses from storms, floods, and other haz-
ards have increased dramatically over the last decades, but they
are unsure how to forecast these losses to the near and distant
future. Past trends can be almost fully explained by expanding
population, capital, and wealth as it moves into harm's way. Yet,
will these socioeconomic factors continue to dominate the fu-
ture trend, as most (albeit scant) research shows, or will climate
change play an increasing or even dominant role? RAV exam-
ined this question by simultaneously modeling climate-related
and socioeconomic drivers in Bangladesh, and concluded that
both global and climate drivers will likely be of similar
magnitude in contributing to future disaster losses in
highly exposed Bangladesh. A similar result was reached for
Mozambique, described in the next section.

Supported by the World Bank, RAV scientists, Reinhard
Mechler, Georg Pflug, and Stefan Hochreiner, also examined
the effect of climate change on a novel, index-based crop in-
surance program for subsistence farmers in Malawi. The RAV
analysis, which combined catastrophe insurance modeling with
climate modeling, showed that climate change will likely
decrease the financial robustness of the Malawian in-
surance pool over the next few years and necessitate
additional back-up capital. Research of this sort strength-
ens the case for a global facility that can provide the necessary
capitalization.

Is the European Union (EU) also vulnerable to increasing risks
of floods, windstorms, droughts, and other climate-related di-
sasters? This question underlies the RAV-led work package of
the EU-supported ADAM project. Together with its partners,
RAV has: (i) mapped asset risks to flooding and droughts in
Europe for today's and future climates (direct risks); and (ii) es-
timated economic vulnerabilities and risks for the public and se-
lected sectors (indirect risks). For the first time, probability-
based and spatially explicit disaster maps are available
across Europe. This research shows that, even today,
most of the newest EU member states are facing an-
nualized flood damage greater than 1 percent of their
GDP. Moreover, as hazards and risks are projected into the fu-
ture (2020 and 2090), there is a considerable increase in intense
precipitation and other weather extremes in comparison to the
period 1961-1990. Applications of CATSIM-macro show that
governments of hotspot regions, such as the Tisza River basin
in Hungary, are ill-prepared to respond to high-consequence cli-
mate disasters.

In 2008 CATSIM went local. To examine whether prevention
pays for a poor farm household facing high flood and drought
risks, CATSIM-micro examined exposure, risk, and vulnerability
of a typical household in Uttar Pradesh, and evaluated risk pre-
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vention and transfer options. Further analyses at the macro scale
in India, Pakistan, and Nepal explicitly showed that preventive
measures can generate economic returns that are com-
petitive with other public investments, although some
"soft" measures, such as early warning, appeared superior to
"hard" measures, such as flood defenses. This research was car-
ried out by RAV researchers, Reinhard Mechler, Georg Pflug, Ste-
fan Hochrainer, Daniel Kull, Fawad Khan, Unmesh Patnaik, and
Harvir Kalirai, as part of a DFID-sponsored project, led by the
Katmandu-based Institute for Social and Environmental Transi-
tion (ISET). It required advanced forms of cost-benefit analyses
that take account of probabilistic impacts far into the future. The
Indian study is already proving useful in promoting stakeholder
dialog, and RAV will present results at a ministerial-level meet-
ing in Delhi in early 2009.

Decisions and Governance

The Decisions and Governance (DAG) group investigates how
the presence of risk and uncertainty influences the design of
successful policies in areas of environmental management and
climate change. Among other activities, in 2008 this RAV group
looked closely at vulnerability: how to measure it, its relevance
for policy decisions, and how it is related to development. Some
highlights follow.

Indicators and metrics describing vulnerability to climate
change are viewed by many as essential for allocating resources
for adaptation, especially for the developing world. This was
evidenced especially by a 2008 World Bank—organized interna-
tional consultation with experts from 16 countries to identify the
best metrics for this purpose. A book edited by RAV's Anthony
Patt, however, argues that aggregated indicators and met-
rics of vulnerability can actually hamper policymaking
for adaptation. This finding is based on multiple case studies
showing that vulnerability indicators are often poorly matched
to actual policy problems and more difficult to interpret and
defend than the underlying data. In Assessing Vulnerability to
Global Environmental Change: Making Information Useful for
Adaptation Policy and Decision-Making (Earthscan), Patt and
his co-editors find that assessments are more likely to influence
policy if they deliver simple and easily understandable informa-
tion rather than aggregate quantifications of vulnerability.
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Figure 1. I1ASA scenarios of climatic risk show that risk levels fol-
low a "Kuznets Curve" pattern—peaking at medium levels of
development—even when including other explanatory variables.
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With World Bank funding, RAV contributed to a Mozambique
government—sponsored assessment of the risks Mozambique
faces from climate change, especially increased risk of droughts,
floods, and tropical cyclones, through the year 2060. RAV scien-
tists developed scenarios of climate risk based on three sources:
(1) a statistical analysis of deaths and displaced people from
natural disasters 1990-2007; (2) an extrapolation of current
trends, and taking account of down-scaled global climate mod-
els" predictions of changing return periods (in partnership with
the University of Cape Town); and (3) development of scenarios
of the Human Development Index by combining IIASA scenarios
and other United Nations projections. Interestingly, the results of
the latter worldwide analysis replicated previous results show-
ing that risk levels follow a "Kuznets Curve" pattern—peaking
at medium levels of development—even when including other
explanatory variables, such as urbanization or the number of
disasters (see Figure 7).

With a three-pronged approach RAV researchers were able
to show that in Mozambique, socioeconomic develop-
ment would more than compensate for the changing
risk levels predicted by climate models, but would not
compensate for changing risk levels generated by an
extrapolation of current trends. For some socioeconomic
scenarios, risk levels would peak before mid-century, and then
decline, as Mozambique's development progresses beyond the
Kuznets Curve "hump." This work complements the study of
climate change and disasters in Bangladesh mentioned above.

Finally, the DAG group initiated a new and intriguing research
venture, the potential and associated risks of large-scale solar
facilities in Africa to provide electricity to Europe. A first explor-
atory workshop was held at IIASA, and funds have been secured
to pursue this topic further in 2009. Another exciting activity has
been exploring perceptions and understanding of climate risk
and micro-insurance products by small-holder farmers in Africa,
and also the use of games for building this understanding. This
research shows that games do not fare better than con-
ventional communications for promoting understand-
ing of probabilistic information, but follow-up work
will examine if retention is greater when information
is conveyed through gaming exercises.

Water and Resilience

The Water and Resilience group has organized stakeholder-
driven dialogs, informed by systems modeling, in the Tisza and
Odra river basins. These participatory processes have elicited lo-
cal knowledge and formed the basis for conceptual and formal
models of vulnerability, resilience, and adaptive capacity of the
social-ecological systems in these river basins. A motivating is-
sue for these policy dialogs has been: How can water manage-
ment policies be transformed to promote the sustainable devel-
opment of river basins?

One clear message emerging from EU-funded projects, Ne-
Water and SCENES, is that "regime shifts" cannot be brought
about by "top-down" or "bottom-up" processes if actors act
independently. To better understand the dynamics and inter-
actions of water managers and farmers, RAV researchers, Jan
Sendzimir and Piotr Magnuszewski, have developed a system
dynamics model of floodplain agriculture that drives an inter-
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active game. In preliminary tests, participants—Hungarian stu-

dents, Spanish policymakers, and scientists—have assumed the
roles of farmers and water managers. In all cases, participants
were surprised and impressed that their aspirations
could not be realized unilaterally, that is, that there
was a need for mutual interactions. Testing will continue
with scientists and policymakers in Belgium and Hungary to
make the game a fully accessible resource for education and
knowledge elicitation.

Activities for 2009 (selected)

RAV will continue 2008 research with the following anticipated
highlights:
» Workshop involving United Nations Framework Convention

on Climate Change (UNFCCC) and United Nations Develop-

ment Programme (UNDP) on the architecture of a global risk
management facility (Joanne Bayer);

« Contribution to the World Development Report on disaster
risk financing in the developing world, as well as invitation

to join core writing team on UN—World Bank report on eco-

nomics of disaster risk reduction (Reinhard Mechler);

 Special issue: Mitigation and Adaptation Strategies on Ad-

aptation to Climate Change in Europe (co-editor Reinhard
Mechler; and

o Workshop and research on renewable energy investment
and electricity imports from North Africa to Europe funded
by the European Climate Foundation (Anthony Patt);
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IIASA workshop on geo-engineering solutions to climate
change that will build on a report from a California workshop
on this topic (Jason Blackstock);

Publication of two special journal editions: "Vulnerability in
the Tisza River Basin," and "Catastrophe Modeling" (Aniello
Amendola);

Finalization of planned book on /deas of Fairness that will
focus on global risk issues (Michael Thompson);
Continuation of EU-funded SCENES research on the ecologi-
cal, social, and economic factors affecting the resilience and
adaptive capacity of European river basins (Jan Sendzimir);
Finalization of Adaptation project and continuation of col-
laboration with IIASA Greenhouse Gas Initiative (Reinhard
Mechler, Joanne Bayer, Anthony Patt);

Initiation of research on newly funded EU project on Living
with landslide risk in Europe (SafeLand) (Joanne Bayer, An-
thony Patt, and Jan Sendzimir);

Participation in the Chinese (BNU) project for Disciplinary In-
novation of Universities (led by Peijun Shi and Roger Kasper-
son).

Collaboration with Wharton and Risk Management Solutions
on a World Bank—funded project examining risk and vulner-
ability of developing countries to natural hazards (Joanne
Bayer and Reinhard Mechler).

Joint IASA/DPRI annual conference on "Integrated Disaster
Risk Management" in Kyoto (University of Kyoto, Beijing Nor-
mal University, and IIASA) (Reinhard Mechler, Aniello Amen-
dola, Joanne Bayer)

Scientific Recognition

Selected Invited Lectures

« Jan Sendzimir: Sustainability Fellow, Kennedy School of Government, Harvard University.
« Joanne Bayer: Invited to participate on the EC Environment Advisory Group and the board of the Austrian Climate Research
Program. Invited member of Science Committee of the Chinese Academy of Disaster Reduction and Emergency Management.

« Jan Sendzimir: Invited presentation, "Food Security and Environmental Change," Global Environmental Change and Food

Selected Editorships

Systems (GECAFS) conference, Oxford University (April 2008)

Anthony Patt: Tallberg Forum, Tallberg, Sweden, invited participant in Forum, and contributor to "redesigning workshop" on
a Zero Carbon Energy System (June 2008).

Reinhard Mechler: Invited presentation at World Bank on economics of disaster risk reduction (October 2008)

Joanne Bayer: Invited presentation on "Climate Change and Insurance" at conference, "The Irrational Economist," in honor of
Howard Kunreuther, Wharton (December 2008).

Jan Sendzimir (guest editor). Ecology and Society, “New Methods for Adaptive Water Management."

Anthony Patt, Dagmar Schréter, Richard Klein, and A.C. de la Vega-Leinert (eds.). Assessing Vulnerability to Global Environ-
mental Change: Making Information Useful for Adaptation Policy and Decision-Making. London: Earthscan.

A. Amendola, J. Linnerooth-Bayer, N. Okada, and P. Shi (eds.) "Towards integrated disaster risk management: case studies and
trends from Asia." Natural Hazards 10.1007/s11069-007-9152-z.

Anthony Patt: Global Environmental Change, International Editorial Board; Regional Environmental Change, Editor; Climate
and Development, Associate Editor

Joanne Linnerooth-Bayer: Journal of Risk Research, Associate Editor; Risk Analysis, Associate Editor; Journal of Natural Re-
sources Policy Research, International Editorial Board

Georg Pflug: Computational Management Science, Editorial Board; Mathematical Methods of OR, Computational Optimiza-
tions and Applications, Editorial Board
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World Population Program

53

Wolfgang Lutz
lutz@iiasa.ac.at

Objectives

[IASA’s World Population Program (POP) works on the quantita-
tive aspects of human populations, right at the cutting edge of
the scientific analysis of global change. It also provides science-
based policy advice at the highest level to the European Com-
mission, national governments, and United Nations (UN) agen-
cies. As stated in the 2006—2010 Research Plan, POP's main
focus is on the dynamics of global population change and its
interactions with changing social, economic, and environmental
conditions. Special emphasis is given to the modeling of the dy-
namics of human capital formation, including its reconstruction
and projections for as many countries as possible. This includes
comprehensive analysis of the economic, social, and health re-
turns of investments in education based on new data, as well
as analyses of societies' future adaptive capacities to climate
change. To meet this ambitious objective, POP makes use of an
extensive global network of regional population centers and
functions as the scientific node for these regional activities.

Scientific Achievements

The Acceleration of Global Population Aging

In 2008 POP published its third update of probabilistic world
population projections for 13 world regions. As with the two
previous projections, these results were published in the jour-
nal Nature. The first-ever global probabilistic population projec-
tions were produced in 1996 by POP and published in an IIASA
book entitled The Future Population of the World: What Can
We Assume Today? (London, Earthscan) and were summarized
in Nature ("Doubling of world population unlikely," Vol. 387, pp.
803—805, 1997). Several years later, a new assessment based
on newer data and improved methodology was published in
Nature ("The end of world population growth," Vol. 412, pp.
543-545, 2001). This publication resulted in extremely wide in-
ternational media coverage. A more detailed description of these
projections was published in the IIASA book, The End of World
Population Growth in the 21st Century: New Challenges for Hu-
man Capital Formation and Sustainable Development (London,
Earthscan). The results of these new projections were published
in Nature in February 2008 ("The coming acceleration of global
population ageing," Vol. 451, pp. 716-719).

These new projections use the same methodology and essen-
tially the same long-term assumptions as the 2001 projections,
but the focus now is on the expected speed of population aging
rather than population growth. The new projections also reflect
the most recent demographic trends up to 2006. Given the great
sensitivity of long-term demographic trends to starting condi-
tions and initial trends, this reflection of the most recent em-
pirical trends changes the regional population outlook to some
extent. As fertility in China has declined faster and to a lower
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level than was previously assumed, the long-term population
of China emerges as lower than before, with aging occurring
more rapidly. In sub-Saharan Africa, on the other hand, fertility
declined more slowly than assumed, and the decline actually
showed a stagnation in some countries which translated into
more rapid population growth in that region. On the global level,
the higher growth in Africa and the lower growth in China al-
most compensate for each other, so that our previous estimate
of an 88 percent probability of the world population peaking
before the end of the century remains virtually unchanged.

These new projections were also featured in the 2008 issue
of the widely circulated newsletter POPNET (No. 39).

Rethinking Age and Aging

In 2008 POP completed some pioneering work, the results of
which mean nothing less than a complete redefinition of the
concept of age. While traditionally measured as the time since
birth, this new concept of age also considers the expected time
to death, which is quite different in times of increasing (healthy)
life expectancy. Phrases such as "40 is the new 30" capture
this different meaning of age. While some of the aspects of
this research were included in the above-mentioned contribu-
tion to Nature (2008), a much more extensive and prominent
piece was published by Warren Sanderson and Sergei Scherbov
as the December 2008 issue of Population Bulletin ("Rethinking
age and aging," Vol. 63, No. 4, Population Reference Bureau).
This 20-page publication addressed a very broad audience and
studied the dynamics of change of conventional as well as new
measures of age and aging for different world regions in a com-
parative perspective.

Production of European and Asian Data
Sheets

In 2008 IIASA's Population Program (in collaboration with the
Vienna Institute of Demography [VID] of the Austrian Academy
of Sciences and the USA-based Population Reference Bureau)
published the "European Demographic Data Sheet 2008" with
key demographic indicators for 48 European countries. While
this included some more conventional indicators, it also pub-
lished for the first time important new indicators (such as the
tempo-adjusted total fertility rate and the proportion of the
population with a remaining life expectancy of 15 years or less)
in a consistent way for all countries (see Figure 1). This was com-
plemented by in-depth analyses, which were printed on the back
of POP's wall chart. Several thousand copies of this data sheet
were distributed across Europe and in particular at the European
Population Conference in Barcelona and the Second European
Demographic Forum in Brussels.

As part of the Asian MetaCentre for Population and Sustain-
able Development Analysis (a collaborative effort of IIASA with
the National University of Singapore and Chulalongkorn Univer-
sity in Bangkok), IIASA produced the "Asian Demographic and
Human Capital Data Sheet 2008," which was widely distributed
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Figure 1. Proportion of the population in Europe that has a remaining life expectancy of 15 years or less, 2007 ( percent): one of the

important new indicators from the European Demographic Data Sheet 2008.
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Figure 2. Proportion of women in Asia aged 15—44 with at least secondary education in 2007: one of the important new indicators

from the Asian Demographic and Human Capital Data Sheet 2008.
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throughout Asia. As well as the ususal demographic indica-
tors, it lists the new IIASA/VID educational attainment data
(reconstructions and projections) for 1970, 2007, and 2030 for
26 Asian countries. Among the indicators listed were selected
age-specific proportions of women with different levels of edu-
cational attainment (see Figure 2). The wall chart also gives a
summary of the dynamics of change of educational attainment
by age and sex.

The Demography of Educational Attainment
and Economic Growth

In February 2008 Wolfgang Lutz, Jesus Crespo Cuaresma, and
Warren Sanderson published a Policy Forum in Science ("The
demography of educational attainment and economic growth,"
Vol. 319, pp. 1047-1048). This for the first time presented con-
sistent statistical evidence that improvements in education, and
thus human capital, do indeed have consistently positive effects
on economic growth rates. While it had already been established
beyond reasonable doubt that more education tends to result in
more income at the individual level, evidence that the same was
true at the macro level had not been that clear. The main reason
for this was incomplete and otherwise deficient human capital
data. The newly reconstructed IIASA/VID data by age, sex, and
four levels of educational attainment provided a new and more
consistent basis for reestimating the standard economic growth
regressions.

The Science article presented and discussed this new evi-
dence. The study finds that the current Millennium Development
Goal of universal primary education should be complemented
by the goal of secondary education over broad segments of the
population, as only secondary education will provide the neces-
sary and desired development push to bring countries out of
poverty. In the industrialized countries, tertiary education for
the younger adult population emerges as being of utmost im-
portance.

Education and Human Capital Projections to
2050

Using the method of multi-state demography (which was devel-
oped at [IASA during the 1970s), POP produced the first global
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projections by level of educational attainment at the level of
individual countries. These projections are based on four alter-
native education scenarios: 1) the Fast Track Scenario assum-
ing the fastest possible expansion of the education system; 2)
the Global Education Trend Scenario, which assumes that fu-
ture improvements follow the trend of past improvements in all
countries of the world; 3) the Constant Enrollment Ratio Sce-
nario; and 4) the Constant Enrollment Number Scenario, which
assumes no new schools, resulting in declining enrollment rates
in the case of population growth. As fertility levels differ greatly
by level of education, these different education scenarios also
result in greatly differing population outcomes. The projections
have been published in Projection of Populations by Level of
Educational Attainment, Age and Sex for 120 Countries for
2005-2050, //ASA Interim Report IR-08-038 by K.C. Samir, Bilal
Barakat, Anne Goujon, Vegard Skirbekk, and Wolfgang Lutz

Age and Productivity Capacity: Descriptions,
Causes, and Policy Options

In an article in Ageing Horizons ("Age and productivity
capacity: Descriptions, causes and policy options,” Vol. 8, pp.
4-12, Oxford Institute of Ageing, 2008), Vegard Skirbekk re-
views how work performance differs over the life cycle by de-
scribing and discussing findings from a range of different ap-
proaches. He also considers the causes of productivity variation
by age, with a particular focus on experience and cognitive abili-
ties. His findings suggest that productivity tends to increase dur-
ing the initial years in the labor market before it stabilizes and
often declines toward the end of the working life. Policies that
could boost productivity among senior workers are discussed,
including increased on-the-job training, educational programs,
and more promotion of health. Moreover, a better age mix in
the workplace, allowing older and younger individuals to benefit
from their comparative advantages, is likely to improve overall
productivity in aging nations.

Activities for 2009

In 2009 POP will continue to pursue the research agenda as
described in the Research Plan 2006—2010 and continue work
on the new European Research Council project, FutureSoc.

Scientific Recognition

ERC (European Research Council) Advanced Investigator Grant

Wolfgang Lutz was awarded this new and highly prestigious personal grant for a study on "Forecasting Societies’ Adaptive Ca-
pacities to Climate Change" (FutureSoc). He was the only demographer and one of just a handful of social scientists to win this
most competitive European-level award, which comes with €2.5 million. The work will be carried out at IIASA over the coming

five years.

Election to the Austrian Academy of Sciences

In 2008 Wolfgang Lutz was elected as a corresponding member (kMI) of the Austrian Academy of Sciences.
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Selected Invited Lectures

Wolfgang Lutz
In 2008, Lutz gave 27 lectures in 15 different countries. Highlights are:

« Plenary keynote address "World Population and Human Capital" at the Club of Rome's 40th Anniversary Conference and
Centennary of Aurelio Peccei, Auditorio Roma, 17 June

 Concluding plenary keynote "The Coming Acceleration of Global Population Ageing" at the Annual Meeting of the Royal Sta-
tistical Society, Nottingham, 5 September

« Plenary address "Alternative trends for human capital in Africa" at the East African Conference of Education Ministers on Urban
Education, Nairobi, 14 November

» Opening plenary keynote "Recent demographic trends in Europe and the World" at the Second European Demographic Forum,
EU Commission, Brussels, 24 November

Sergei Scherbov

« Presentation "Population Dynamics and Forecasting" at the Office of the Deputy Prime Minister for Information Affairs, Abu
Dhabi, United Arab Emirates, 14 June

« Lecture on "Aging: A New Look into an Old Problem" at the International Conference on Multifacetal Aspects of Aging and
Aging Diseases, Peking University, Beijing, 29 October

Vegard Skirbekk

o Presentation "Reconciling Work and Family Life" at the European Parliament, Brussels, 14 February

» Presentation "Age, Productivity and Cohort Effects" at the MacArthur Foundation Aging Society Network, Rockefeller Founda-
tion/Bellagio, 20 May

 Presentation "Is Japan Caught in a Low Fertility Trap?" at the International Conference on Low Fertility and Reproductive
Health in East and Southeast Asia, Nihon University Population Research Institute, 12 November

Anne Goujon
« Presentation "New Times, Old Beliefs: Future Importance of Religions in Austria, Switzerland, and Canada" at the Conference
on Demography and Culture, International Association of Francophone Demographers, Quebec, 29 August

POP Editorships

 Jesus Crespo Cuaresma: International Editorial Board Member: Empirica.: Journal of European Economics; Panoeconomicus.

« Wolfgang Lutz: Editor, Vienna Yearbook of Population Research, Austrian Academy of Sciences; Associate Editor, /nternational
Statistical Review, the official journal of the ISI (International Statistical Institute and the Bernulli Society); Co-editor, Asian Pop-
ulation Studies, Routledge; Reviewer, 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); Editor, Earthscan scientific book series on Population and Sustainable Development; Associate Editor, Canadian
Studlies in Population, Population Research Laboratory, University of Alberta

o Warren C. Sanderson: Reviewer, Demographic Research.
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Arkady Kryazhimskiy
kryazhim@iiasa.ac.at
Objectives

In 2008 DYN organized research in four areas: Assessment of
Dynamical Systems (ADS), Driving Forces of Economic Growth

(ECG), Fragility of Critical Infrastructures (FCI), and Environ-

mental Applications (ENA). ADS extends DYN's earlier studies
in methodology; it is aimed at developing methods for analysis
of large-scale dynamical systems and at using these methods
to support research in the areas of ECG, FCl, and ENA. ECG is
based on DYN's earlier research on assessment of technological
dynamics. Since 2007 ECG activities have pursued the goal of
consolidating studies on critical aspects of economic develop-
ment, which had been carried out from different disciplinary
perspectives in different IIASA groups. In 2008 ECG-based re-
search used theoretic and data-based analyses to characterize
long-lasting feedbacks between economic growth and devel-
opment of aggregate production factors such as useful work,
transportation infrastructure, and health. FCl was launched in
2007 to form the basis for a new cross-program IIASA initiative
focusing on assessment and management of critically impor-
tant infrastructures, such as those that support flows of energy,
transport, money, and information. FCl received a first research
impulse in 2008. ENA continues DYN's research in the areas of
environmental management and ecology.

Scientific Achievements and Policy
Impact

Assessment of Dynamical Systems: Equilibrium
Development of Interacting Economic Agents Project.
From a methodological perspective, this new project finds a
new application for the notion of market equilibrium, which has
previously been successfully used to resolve emission reduction
games. The market of emission reductions has no established
currency; the final decisions are made through "subjective'
bilateral exchange rates. DYN suggested that a similar idea
may lie behind the equilibrium codevelopment of selfish
economic agents that interact in a market environment. Each
agent may use his/her own capital resources to estimate his/her
own "subjective” prices for the goods produced by the other
agents. The agents' individual policies responding best to those
“subjective” prices form an equilibrium policy of the community
of the agents. A game-theoretic analysis of a stylized model of
the agents’ dynamics lead to a closed-form description of the
market equilibrium behavior. The latter possesses interesting
robustness properties, the most remarkable of which is that
the agents’ capital saving rates are insensitive to fluctuations
in market prices.

Assessment of Dynamical Systems: Infinite-Horizon
Growth Project. This project develops DYN's earlier studies
which were motivated by problems of optimization of long-term
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economic growth.[1] The studies contribute to the mathematical
theory of optimal control and provide a basis for applications
in the area of ECG. The theoretical analysis confronts serious
technical difficulties— singularities—emerging from the fact
that (in a mathematical idealization) growth processes have infi-
nite durations. For that reason, a classical instrument of optimal
control theory—the Pontryagin maximum principle—may take
different forms in different situations. In 2008 DYN researchers
concentrated on a situation where the discount parameter in the
integral utility index dominated the growth parameters of the
underlying model. Theoretical results were used to characterize
the optimal capital accumulation policy for an enterprise. An-
other application focused on a model of a two-sector economy
affected by a random shock. The model assumes that a "lag-
ging" sector of the economy produces goods for consumption
while the products of the economy’s "booming" sector (these
could be, for example, natural resources) remain highly profit-
able until the market price for those products survives a random
shock. The study suggested an approach to finding the opti-
mal distribution of investments in the development of the two
economy sectors.

Driving Forces of Economic Growth: Simulation of
Optimal Economic Growth Project. In 2008 the project
focused on a model of economic growth in a country in which
capital, labor, and useful work serve as production factors. The
model assumes that scenarios for labor and useful work are given
exogenously and that the capital saving rate acts as a free con-
trol variable intended to maximize the country’s utility—a con-
sumption index integrated with a discount over an infinite time
period. Theory of optimal control was used to characterize the
optimal growth trends (in particular, a methodology suggested
by the Infinite-Horizon Growth Project was used). The theoreti-
cal findings were implemented in a numerical algorithm. The al-
gorithm was used to calibrate the model and to simulate future
optimal growth scenarios. Time series for the United Kingdom
(UK), the United States (USA), and Japan were analyzed in detail.
shows a family of optimal capital-per-worker growth trajecto-
ries for the UK. The trajectories were simulated using expanding
windows of data for model calibration: 1950—1974 (dark blue);
1950-1984 (lavender); 1950-1994 (orange); and 1950-2004
(blue). The real time series for the period 1950-2004 is shown
in red. It is remarkable that the 30-year, 20-year, and 10-year
forecasts provided by the first three simulated trajectories fit
with the real time series; the proposed forecasting technique is
reliable for medium time horizons. The long-run forecasts—the
saturation levels on the simulated trajectories—converge as the
underlying data series expand.

[11 AV. Kryazhimskiy and C. Watanabe (eds), Optimization of tech-
nological growth, GENDOITOSHO, Kanagava, 2004; S.M. Aseev and
AV. Kryazhimskiy, The Pontryagin maximum principle and optimal
economic growth problems, Proceedings of the Steklov Institute of
Mathematics, 2007), 1-255.
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rate in 2000-2020. To validate the model, DYN re-
searchers compared the simulated PM 2.5 emission
projections for 2020 with those provided by IIASA's
large-scale RAINS (Regional Air Pollution Informa-
tion and Simulation) model. Figure 2 shows that the
projected emissions differ for France, Spain, and the
UK, whereas the other countries provide relatively
close numbers.

e Driving Forces of Economic Growth:

Negative Investment and Optimal Growth
Project. Usually, economic growth models assume
that consumption never exceeds the size of the cur-
rent output. The investment capacity is generally
enlarged by removing that constraint and allowing
a negative investment to be made, in order to al-
low more to be consumed than has been produced.
DYN researchers analyzed a simplified one-factor

Figure 1. Model- and data-based growth forecasts for the UK. Four optimal
capital-per-worker growth trajectories simulated using expanding windows of
data (red) — 1950-1974 (dark blue); 1950-1984 (lavender); 1950-1994 (or-

ange); and 1950-2004 (blue).

growth model equipped with a logarithmic utility to
determine whether the negative investment option
is able to improve the process of economic growth.
A final statement claims that if the planning horizon
is infinite, the negative investment option does not

Driving Forces of Economic Growth: Pollution and
Growth Project. The project’s goal is to understand how the
decline in environmental quality caused by increasing produc-
tion affects economic growth. In 2008 the study used a styl-
ized economic growth model incorporating linkages between
population growth, industrial development, and air pollutions.
The model assumes that there is a trade-off between consump-
tion and environmental mortality; in this light, health is one of
the competing goals for utility-maximizing agents. Methods of
optimal control (particularly, those originating from the /nfinite-
Horizon Growth Project) were used to generate optimal growth
scenarios. An application of the model to 14 European Union
(EU) countries revealed a negative association between the
number of deaths in 2020 and the average economic growth
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Figure 2. The projected levels of PM 2.5 emissions in 2020, pro-
vided by a simplified optimal control model (grey) and IIASA's
large-scale RAINS model (black) for 14 EU countries. The emis-
sion levels differ for France (FRA), Spain (ESP) and the UK (GBR);
the other countries show relatively close numbers. Data for 2000
are shown in light grey.

improve the growth process; in other cases it im-
proves the growth process by raising the optimal value for the
utility, although the improvement is usually insignificant.

Driving Forces of Economic Growth and Fragility of
Critical Infrastructures: Transportation Infrastructures
and Economic Growth Project. This project addressed the
issue of co-development of a country’s gross domestic product
(GDP) and transport infrastructure. The study used a simplified
dynamical model whose state variables accounted for the capac-
ity of the roads in the country and the country’s GDP, and whose
decision variable represented annual growth in the capacity
of the roads. The model assumes that the present capacity of
the roads establishes a critical level for the GDP, above which
GDP growth is not supported by the existing infrastructure. The
model is coupled with an integrated utility index reflecting the
country’s desire to increase its GDP and to reduce its costs for
maintaining/increasing the capacity of the roads. The Pontryagin
maximum principle (see the /nfinite-Horizon Growth Project)
was used to describe the model’s optimal trajectory. The latter
converges to a steady state, indicating that a given technology
for the construction of the roads is unable to support infinite
growth of the economy. The model was used to simulate future
growth scenarios for several EU countries. Figure 3 presents the
simulation results for France. The project was carried out by DYN
and Forestry (FOR) researchers.

Fragility of Critical Infrastructures: Network Analy-
sis of Energy Infrastructures Project. The project suggest-
ed an aggregated model for the Eurasian natural gas transpor-
tation infrastructure. The model views Russia, Central African
countries (CAC), Middle East countries, northern Africa, and
Norway as gas suppliers, Eastern European countries as tran-
sit countries, and the EU25 and Northeast Asia (NEA) as final
energy consumers. Network analysis, a common tool in assess-
ment of ecological networks, was used to characterize pair-wise
relations between the system’s compartments as either positive
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(mutualism) or negative (antagonism). The ratio of the numbers
of the positive and negative relations in the network defines the

network's utility. An analysis of the utility values under vary-

ing "virtual" flows from Russia to the EU25 showed that Russia

and the EU25 are in positive relations in the majority of situa-

tions, and the decline in the flows traveling through the transit
countries usually tends to increase the utility value. In addition,
the DYN-elaborated GASCOM (Gas Market Competition) model
was used to assess competing export projects planned for the

Chinese gas market. The study included analysis of the sensitiv-

ity of the projects’ parameters to variations in projected demand
and price.

Fragility of Critical Infrastructures: Qualitative Risk
Assessment and Agent-Based Modeling Project. This
exploratory project suggested a prototype for a qualitative risk

assessment methodology applicable to complex, partially ob-

servable dynamical systems driven by a number of interacting

agents and affected by random factors. A dynamical system un-

der consideration is simulated using an appropriate agent-based

model. Part of the model’s trajectories collapse. A desired meth-

odology is expected to use available observations and register
a tendency to collapse. This project implemented the proposed

approach for a small-world network of agents repeatedly play-
ing the Prisoner’s Dilemma game. The network collapses when-
ever all the players defect. A learning algorithm that uses ran-

domly observed groups of players to forecast collapse in the next
round was suggested. A series of tests showed that learning
improved the reliability of the forecasts.
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Environmental Applications: Methods for Coastal
Area Management Project. This project addresses the issue
of harmonizing feedback between the food industry and the en-
vironment. In 2008 research focused on the problem of how to
minimize a negative impact on the environment by redistribution
of pollution sources in a costal area. A one-dimensional setting,
representing a case where the main current run is parallel to the
coastline, was analyzed. An underlying model has the form of a
second-order differential equation with a distributed control. It
was stated that the problem is solvable and the structure of the
solution was described.

Environmental Applications: Analysis of Moment-
Based Models for Spatial Distribution of Species
Project. In 2008 analysis of a moment-based model for a one-
dimensional spatial distribution of a single-specie community
was continued. A set of necessary conditions for the existence
of a distribution of a given type was extended. The project in-
volved researchers from DYN and the Evolution and Ecology
(EEP) programs.

Environmental Applications: Consistency between
Long-Term Climate Target and Short-Term Abatement
Policy Project. The study addressed the issue of climate policy
decision making. Because of the deep uncertainty of the climate
system, it is almost impossible to plan abatement actions for
a long period of time. The usual way is to design short-term
actions that are consistent with a given climate target by main-
taining the possibility of meeting the target in the long run. The
project suggested a methodology for treating the consistency

issue comprehensively. The so-called attainability and
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controllability domains used in control theory acted as a
key tool. To illustrate the approach, a consistency analy-
sis was carried out for a simplified DICE-94 climate—
economy model. The analysis covered several long-term
targets, several values for the climate sensitivity, and
several scenarios for socioeconomic development. The
project was carried out by DYN and FOR researchers.

Activities for 2009

In the area of ADS, DYN will further develop game-
theoretic approaches and theory of infinite-horizon

optimal control, with emphasis on applications in the

Figure 3. The optimal co-development of the GDP (shown on the vertical
axis in their value of international dollars equivalent to the purchase parity
of 1990) and capacity of the roads (shown on the horizontal axis in thou-
sands of kilometers) in France. The green dotted line depicts the critical
levels for GDP, above which the road infrastructure is unable to support
GDP growth. The purple dotted line is the phase portrait of the optimal
trajectory. The point, at which the two dotted lines intersect is the steady
state attracting the optimal trajectory in the long run. The small black
circles on the purple dotted line show real data for the period 1970-1994.
It is seen that the economy is quite close to the steady state. If the technol-
ogy for the construction of the roads does not change, future development
will tend to slow down and lose stability in growth by infinitely approach-
ing the critical level for GDP (the green dotted line). The blue curves show
"virtual" optimal trajectories that start from "virtual" initial states. The red
arrows show the directions of motion.
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areas of ECG and ENA. In the context of contribution to
FCl, the ADS research agenda will include agent-based
modeling and pattern recognition techniques.

In the area of ECG, DYN will develop applications
of game-theoretic and control-theoretic approaches
to multi-agent and multi-factor models of economic
behavior. The issues of economic development under
limited resources and growth under external random
shocks will be addressed. It is planned to launch a re-
gional case study, probably on India. A special effort
will be devoted to consolidating IIASA's research on
critical aspects of economic development and elaborat-
ing a general methodological framework for identifying
key driving forces of economic growth.
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In the area of FCl, DYN will extend studies of development In the area of ENA, DYN will continue studies of coastal area
of transportation infrastructures in the context of economic ~ management and studies with the EEP/DYN project on modeling
growth and launch a project on vulnerability analysis of energy ~ spatial distribution of species. An effort in launching a project
infrastructures with applications to ecological networks and gas ~ on integrated assessment of socioenvironmental systems is ex-
transportation systems. A basis for a general collapse assess-  pected.
ment methodology involving agent-based modeling and pattern
recognition techniques will be elaborated.

Scientific Recognition

Sergey Aseev

Editorships, memberships

« Deputy Editor-in-Chief, Proceedings of the Steklov Mathematical Institute

e Member, Technical Committee on Optimal Control, International Federation of Automatic Control
John Casti

Selected invited lectures

« "The Decline and Fall of Globalization," Vienna International University, Vienna, 20 March 2008
e [IASA. World Public Forum, Vienna, 14 March 2008.
 "The World of 2020," Annual Meeting of the European Futurists, Lucerne, Switzerland, 27 October 2008

Editorships
« Founding Editor, Applied Mathematics and Computation

Alexey Davydov

Selected invited lectures

« "Singularities of Averaged Optimization," International Conference on Nonlinear Analysis and Optimization Problems, Budva,
Montenegro, 6—10 October 2008

Editorships
« Invited Editor, Proceedings of the Steklov Institute of Mathematics, 261 (2008)

Brian Fath

Selected invited lectures

« "Global Macro-Economic, Energy and Environmental Scenarios," Center for Energy, Environment, and Health Workshop, Roskilde,
Denmark, 6—7 February 2008

 "Assessing Ecological Complexity: Goal Functions and Network Relations,” Chesapeake Biological Lab, Solomons, Maryland,
1 October 2008

« "Ecological Goal Functions," Emergence of Novelties Workshop, Pacina, Italy, 9—15 October 2008.

Editorships, memberships

« Editor-in-Chief, International Journal of Ecological Modelling

o Member, Editorial Board, /nternational Journal of Design & Nature and Ecodynamics

« Member, Board of Directors, International Environmental Modelling and Software Society

o Member, Scientific and Technical Working Group, Maryland Climate Change Commission, 20072008
o Member, Baltimore County Commission on Environmental Quality (CEQ)

« Member, Baltimore County Sustainability Network

Andrey Krasovskii

Selected invited lectures

« "Conjugation of Hamiltonian Systems in Optimal Control p\Problems," 17th IFAC World Congress, Seoul, Korea, 6—11 July 2008
(co-authored with A.Tarasyev)

« "Algorithms for Constructing Optimal Control in Nonlinear Problems with Infinite Horizon," World Congress of Nonlinear Ana-
lysts, WCNA'2008, Orlando FL, USA, 2-9 July 2008 (co-authored with A.Tarasyev)

« "Synthetic Optimal Trajectories in Economic Growth Modeling," International Seminar, Austrian Institute of Economic Research,
4 September 2008 (co-authored with R. Ayres and A. Tarasyev)
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Editorships, memberships

o Member, Organizing Committee of a special plenary video-session between IIASA and Ural State Technical University (USTU-
UPI), 3rd International Scientific Conference on Informational Mathematical Technologies in Economics, Ekaterinburg, Russia,
20-22 November 2008

Arkady Kryazhimskiy
Selected invited lectures

« "Krasovskii's Extremal Shift Control Principle and Its Applications.” Plenary lecture, International Conference "Differential Equa-
tions and Topology,” Moscow, 17-22 June 2008 (co-authored with Yu. S. Osipov)

» "Market Equilibrium: Applications to Emission Reduction and Economic Growth," Microeconomics Workshop

 "Dynamic Games in Economics,” 4-5 December 2008, Rimini

Editorships, memberships

« Editorial Board Member, Journal of Computational Mathematics and Mathematical Physics

 Associate Editor, /nternational Game Theory Review

o Member, Program Committee, International Conference "Differential Equations and Topology" dedicated to the Centennial
Anniversary of L. S. Pontryagin, Moscow, 17—22 June 2008

 Chairman of the Section "Optimal Control and Differential Games" of the International Conference "Differential Equations and
Topology," dedicated to the Centennial Anniversary of L. S. Pontryagin, Moscow, 17-22 June 2008

» Member, Russian Academy of Sciences

Yaroslav Minullin
Selected invited lectures

« "Vulnerability and Resilience of Energy Infrastructures,” Roundtable: World Energy Demand and Price Setting Analysis, Padova,
Italy, 21-22 April 2008

« "Energy Security from a Systems-Analytical Perspective," Advanced Research Workshop "Energy Security in the Black Sea Area—
Critical Infrastructures Protection and System of Systems Engineering," Bucharest, Romania, 19—-23 October 2008

« "Competition and Energy Security: Is There a Trade-Off?" 3rd Energy Workshop, Budapest, Hungary, 27-29 October 2008

Tapio Palokangas
Editorships, memberships

 Guest Editor, Applied Mathematics and Computation, Special Issue, Proceedings of the IIASA/IFAC Workshop "New Approach-
es in Dynamic Optimization to Assessment of Economic and Environmental Systems,” held at [IASA, 5-7 December 2006

o Co-Chairman, Program Committee, IIASA Symposium "“Applications of Dynamic Systems to Economic Growth with Environ-
ment," held at [IASA, 7-8 November 2008

e Member, Program Committee, International Federation of Automatic Control (IFAC), Workshop on Control Applications of
Optimization (CAO '09), University of Jyvaskyla, Finland, May 2009

Alexander Tarasyev
Selected invited lectures

« "Conjugation of Hamiltonian Systems in Optimal Control Problems," 17th IFAC World Congress, Seoul, Republic of Korea, 611
July 2008 (co-authored with A.Krasovskii)

« "Algorithms for Constructing Optimal Control in Nonlinear Problems with Infinite Horizon," World Congress of Nonlinear Ana-
lysts, WCNA 2008, Orlando FL, USA, 2—9 July 2008 (co-authored with A. Krasovskii)

« "Synthetic Optimal Trajectories in Economic Growth Modeling," International Seminar, Austrian Institute of Economic Research,
4 September 2008 (co-authored with R. Ayres and A. Krasovskii)

Editorships, memberships

« Chairman, Technical Committee on Optimal Control, International Federation of Automatic Control

 Guest Editor, Applied Mathematics and Computation, Special Issue, Proceedings of the IIASA/IFAC Workshop “New Approach-
es in Dynamic Optimization to Assessment of Economic and Environmental Systems," held at [IASA, 5—7 December 2006

o (Co-Chairman, Program Committee, IIASA Symposium, “Applications of Dynamic Systems to Economic Growth with Environ-
ment," held at [IASA, 7-8 November 2008

o Member, Organizing Committee of a special plenary video-session between IIASA and Ural State Technical University (USTU-
UPI), 3rd International Scientific Conference on Informational Mathematical Technologies in Economics, Ekaterinburg, Russia,
20-22 November 2008

« Chairman, Program Committee, International Federation of Automatic Control (IFAC), Workshop on Control Applications of
Optimization (CAO '09), University of Jyvaskyla, Finland, May 2009
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Transition to New Technologies Program

Arnulf Grubler (Acting Program Leader)
gruebler@iiasa.ac.at

Objectives

The objective of the Transitions to New Technologies (TNT)
Program is to analyze the patterns and drivers of technological
change across sectors, over time, and across space. 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 mar-
kets. TNT's research aims for an improved empirical understand-

ing that feeds into new modeling approaches of technological
change with an emphasis on the treatment of technological

uncertainty, spatial heterogeneity, and assessments of the po-
tential economic and societal impacts that could result from per-

vasive diffusion and adoption of new technologies. The research

focuses particularly on new communication, information, mo-

bility, and energy and climate-friendly technologies; it aims to
maximize synergies and cooperation with other IIASA research

programs, in particular Energy (ENE), the Global Energy Assess-

ment (GEA), and the Greenhouse Gas Initiative (GGI). Research
is based on a blend of basic and applied research. The basic
research includes conceptual as well as theoretical modeling
work inspired by empirical case studies. The applied research

informs technology policy choices through sectoral case stud-

ies, uncertainty and scenario robustness analysis, and inputs to
major international assessments.

Among the highlights of TNT activities in 2008 were two
workshops on innovative topics. One was a workshop on
methane hydrates co-organized with the Global Carbon
Project (GCP), an activity of the International Council of Science
(ICSU) which featured prominently in the journal Science. The

Figure 1. Cover of Science 319(5871):1753, which prominently
featured a report on the workshop on Vulnerability of Methane
Hydrates, held at IIASA in March 2008.

Energy and Technology

other was a workshop on technologies to combat global
warming, co-organized with Bill Nordhaus from Yale Univer-
sity.

Under the auspices of IIASA’s Global Energy Assessment,
TNT was entrusted to coordinate work on two knowledge
modules, one on urbanization and the other on technolo-
gy innovation policy. The year 2008 saw significant progress
with altogether four GEA lead author meetings convened by TNT:
two at IIASA and one each at the United Nations Development
Programme (UNDP) and Harvard University in the United States
(USA). The first two papers reporting on the novel agent-
based model of technological complexity developed by
TNT researchers were also published in 2008. Finally, in 2008
efforts were intensified in the modeling of spatial phenom-
ena as inputs to technology diffusion potential assessments
conducted within TNT; these also serve equally as a basis for
developing spatially explicit scenarios of urbanization, air pol-
lution, and health impact exposures developed jointly with the
GEA, ENE, the Air Pollution and Economic Development (APD)
Program, and the Greenhouse Gas Initiative.

Scientific Achievements in 2008

Workshops

TNT's strong emphasis on international collaborative networks
confers a particular comparative advantage on the TNT Program
in terms of organizing high-level workshops on innovative topics
and exciting new technology fields. Two such workshops were
convened in 2008.

The first, co-organized with and co-funded by the Global
Carbon Project, was a workshop on Vulnerability of Meth-
ane Hydrates, held at IIASA on 13-14 March 2008. Methane
hydrates—methane (natural gas) trapped in the lattice structure
of ice molecules ("burning ice")—are receiving increased atten-
tion both for their critical role in past and future climates and as
an exotic and potentially vast energy resource. The workshop
discussed: 1) both the abundance of methane hydrate deposits
and the uncertainties emerging from latest assessments; 2) the
role of methane hydrates in paleo- as well as in future climates;
and 3) the prospects and technological options and challenges
for extracting methane hydrates in an environmentally sound
manner. IASA scientists Volker Krey, Arnulf Grubler, and
Nebojsa Nakicenovic presented a comprehensive model
sensitivity analysis of the potential of methane hydrates as a
function of extraction costs, resource potentials, climate con-
straints, and the availability of complementary technologies and
infrastructures. Perhaps the most significant consensus emerg-
ing at the meeting was the fact that both scientists and industry
representatives agreed on the perspective that the question is
not whether industry will exploit hydrates but rather how soon,
with industry experts projecting a potential $200 billion industry
within the next two decades. The workshop was prominently
featured in the journal Science 319(5871):1753 (Figure 1), which
concluded: "More meetings like these are clearly needed.”
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Figure 2. Human health risk exposure (pollution concentration times population at risk) map for PM 10 particulates from urban air
pollution, based on World Bank estimated for 3,200 cities worldwide. Risk exposures are differentiated by World Health Organization
(WHO ) air quality guidelines. From the 3200 cities with some 2 billion inhabitants, only 450 with 165 million people meet WHO air
quality guidelines. Eight hundred cities with close to 800 million people are above even the highest WHO air pollution standard. As
such the Figure illustrates the importance of broad perspectives in assessing the diffusion potentials of new technologies. Graphic

courtesy of Christopher Doll.

A second workshop, co-organized with Bill Nordhaus from
Yale University and funded by the Kauffman Foundation on The
Economics of Technologies to Combat Global Warming
was held in Snowmass, Colorado, on 3—4 August 2008. The
workshop was actually a preparatory meeting for a larger work-
shop on the same topic to be convened in 2009, either at IIASA
or again in Snowmass. Participants discussed the main research
priorities required to gain a deeper understanding of the avail-
ability of climate-friendly technologies, their characteristics, and
the policy mechanisms needed for their development and ulti-
mate market deployment. Also discussed was how to integrate
these new insights into economic policy models embracing an
induced technological change (ITC) perspective which has tradi-
tionally been a hallmark of TNT research.

Global Energy Assessment

Within the context of the Global Energy Assessment (see GEA
and ENE progress reports), TNT has received the distinction of
coordinating two knowledge modules (to be chapters of the
published report), with Arnulf Grubler serving as Convening
Lead Author: one on urbanization and the second on technol-
ogy innovation policy. By assembling a distinguished group of
international scholars the Program was able to make a head's
start on this major assessment, organizing altogether four Lead
Author meetings: two at [IASA and two in the USA.

The importance of urbanization as a driver for global
change and that of cities as crystallizing nodes for technological
innovation and adoption is becoming increasingly recognized.
According to UN estimates mankind is currently passing a histor-
ical threshold, with 50 percent of world population living in cit-

ies. As TNT research performed by Grubler and Vadim Chirkov
indicates, this threshold has already been passed significantly
for other global change or technology indicators. For instance
TNT estimates indicate that urban areas are generating/consum-
ing about 80 percent of global GDP, that they account for about
two-thirds of global final energy use, and that they host an as-
tonishing 96 percent of all Internet routers. In other words, cities
form the backbone of the global Internet infrastructure (and also
frame its corresponding vulnerability). In turn, cities represent
not only considerable environmental challenges (see Figure 2
based on the research of IIASA postdoctoral fellow Christoper
Doll) but also vast diffusion potentials for the adoption of en-
vironmentally friendly technologies. TNT's urbanization focus
therefore represents a logical step in an improved understand-
ing of spatial heterogeneity in technology development, choice,
and deployment. One of the Lead Author meetings of GEA's ur-
banization chapter was held at the United Nations Development
Programme (UNDP) in New York at the invitation of Minoru
Takada of UNDP's Sustainable Energy Programme. The meeting
provided an opportunity to brief UNDP staff on the overall GEA
assessment, the work performed for the urbanization chapter,
and the policy implications of a rapidly urbanizing world.

TNT also coordinates the GEA knowledge module on
technology innovation policy, reflecting recognition of
the many important contributions made by TNT researchers
in the domain of technology and innovation studies. The
knowledge module has two thematic foci. The first is to gain
a deeper theoretical and empirical understanding of the factors
underlying improvements and cost reductions in new energy
technologies (Figure 3). This look inside the "black box" of so-
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called learning or experience-curve phenomena is especially
needed because of the policy pitfalls of naive demand—pull
technological innovation perspectives: these are encapsulated
in concepts like technology "cost buy downs," which ignore the
importance of R&D and classical economies of scale with their
distinct and different drivers, policy leverages, not forgetting
boundary conditions and constraints. One Lead Author meeting
was held at Harvard University, where the chapter authors
exchanged with John Holdren, who in the meantime has been
nominated Science Advisor of the Obama Administration. The
second focus of the GEA innovation chapter is on technology
policies, where successes as well as failures in an international
and technology comparative context are assessed in order to
respond to the growing demand from a wide range of policy
constituencies, particularly in the areas of energy security,
sustainable development, and climate protection.

It is crucial to recognize the important linkages that exist be-
tween the two topics of urbanization and technology, which are
the subject of TNT's coordinating role within GEA. Cities are
well known as core innovation centers and early adopters of
new technologies. As other example of these linkages, consider
that the energy demand densities of any large urban agglomera-
tion are high enough to exceed the energy flows that can be har-
nessed with renewable energies locally. For instance, estimates
indicate that in order to supply London with renewable energies
based on current technologies and under European conditions,
one would need an area twice the size of the entire United King-
dom. The concept of matching energy demand and supply den-
sities thus has important implications not only for technology
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and infrastructure design but equally for sustainability science,
where new concepts and criteria are needed to define urban
sustainability across interacting spatial scales that may not be in
geographical proximity to each other.

Describing and Modeling Spatial
Heterogeneity

The strong focus on the spatially heterogeneous dimensions of
technologies is not only an important pioneering research field
but also constitutes an important service that TNT is able to
render to other research programs at IIASA, furthering in-house
collaboration. In 2008 extensive methodological and empirical
work was devoted to GIS-based downscaling of a range of so-
cioeconomic drivers, such as urbanization or energy use, as well
as to the development of spatially explicit models and scenar-
ios. For instance, the energy and emissions downscaling work
provides an important input to the new Reference Concen-
tration Pathways developed by the Integrated Assessment
Modeling Consortium (IAMC) for the Intergovernmental Panel
on Climate Change (IPCC) (see ENE Progress Report); it is also
at the core of a new in-house collaboration at IIASA between
TNT, ENE, and APD for assessing the health benefits of the dif-
fusion of climate-friendly technologies within the framework of
the GEA scenario activity focusing on sustainability transition
pathways and their policy implications.

Software and Database Development

An integral part of the service function that TNT aims to pro-
vide to other [IASA research programs and to the wider scien-
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Figure 3. A look into the "black box" of technology dynamics. Factors in cost reductions of US photovoltaics (PVs) between 1979
and 2001, when costs declined from 25.3 to 3.7 $/W. Economies of scale in manufacturing and technological change arising from
R&D emerge as dominant factors in the impressive cost reductions of PVs. Conversely, classical "learning-by-doing" effects are com-
paratively small, even if aggregate cost trends appear to follow the functional form of a correlation between cost improvements and
cumulative industry output. Source: Gregory Nemet, 2007 (TNT-YSSP 2004, continuing collaborator, and GEA Lead Author).
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tific community are online databases and Web-based software
and models. Peter Kolp continued the successful software and
database development that, next to scientific publications, has
become a hallmark of TNT's "tangible" research outputs. Build-
ing on the extremely successful model of an interactive Web-
based database that documents all salient inputs and outputs
of the GGI scenarios (see http://www.iiasa.ac.at/web-apps/ggi/
Ggibb/ and Progress Report 2007), a new Web-based database
software and structure for the new IPCC RCP scenarios was de-
veloped in 2008. The database is expected to go online in 2009.
The fact that the entire integrated assessment modeling com-
munity involved in the new IPCC scenarios (see the ENE Progress
Report) entrusted IIASA and TNT with this task represents a rec-
ognition of the usefulness of the new standards with respect to
the reproducibility and documentation of model-based decision
support set by TNT software products. As such, TNT not only
studies new technologies; it also develops new ones to further
transparency and documentation of model results that are at
the very core of the science—policy interface in responding to
global change.

Agent-Based Modeling

In 2008 an important milestone in the research on technological
complexity based on a novel approach of agent-based model-
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ing was achieved with the first two papers being published. In
the papers, Tieju Ma, Grubler, Nakicenovic, and IIASA Insti-
tute Scholar, Brian Arthur, not only discuss the methodologi-
cal underpinnings of this new evolutionary perspective on the
long-term evolution of technological complexity but also derive
a number of the policy-relevant conclusions that emerged from
this comparatively simple, stylized model. Foremost is the trade-
off between maintaining desirable technological diversity and
equally desirable improvements in the economics of new tech-
nologies due to standardization and increasing returns to adop-
tion, which, however, tend to crowd out diversity. Second, is the
recognition of the longevity of technology systems, arising from
technological interrelatedness and clustering effects; this calls
for novel policy mechanisms for the retiring of existing technol-
ogy vintages, if indeed pervasive system changes need to be
implemented over time scales commensurate with the urgency
of the climate protection challenge. Finally, an interesting find-
ing emerging from hundreds of model simulations is the iden-
tification of an endogenous mechanism that can replicate the
historical trend toward energy "decarbonization” (i.e., a relative
decline in the carbon emissions intensity of the global energy
system), which to date has defied modeling attempts by main-
stream climate policy models (see Figure 4).
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Figure 4. Evolution of the pollution intensity (carbon emissions per unit of energy) over 200 simulation time steps (years) and across
200 simulations (min/max, mean, and dispersion of simulation runs with density denoted by color shading) of an agent-based model
of technological complexity. The model suggests an endogenous mechanism to replicate the historical pervasive trend toward “decar-

bonization," that to date has defied attempts at endogenous modeli
Nakicenovic, and Arthur, IIASA IR-08-021.

ng with conventional climate policy models. Source: Ma, Grubler,
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Networking and Policy Impact

A precondition for policy relevance is the combination of perti-
nent new research insights with a clear communication strategy
for the insights gained by in-house and collaborative research
and via international assessments. TNT's communication strat-
egy focuses on harnessing the weight accorded to policy briefs
from major international assessment activities such as the IPCC
or GEA, serving on a wide range of science and technology ad-
visory panels (see listing below) in order to assist in defining the
science and policy agendas, and on participating in high-level
forums framing the policy discourse on major global challenges.
Quite naturally, this task resides with the senior members of
TNT's scientific staff, most notably Nakicenovic.

As examples of this science and policy outreach, which com-
prised altogether some 67 external presentations (see listing
below), three high-level events/activities are pars pro toto men-
tioned here. Nakicenovic serves on the advisory board for the
(World Bank’s) World Development Report 2010, with its
focus on energy and climate, two core research topics of l1ASA
to which TNT actively contributes. TNT's research in the field of
sustainability science (a Science paper co-authored by Grubler
ranks among the top 249 articles in SCOPUS citation statistics
of all 126 indexed TNT publications) was recognized by an invi-
tation to Nakicenovic to participate in two roundtables/expert
panels convened by the US National Science Foundation
(NSF) on sustainable energy and on research priorities in sus-
tainable development to help to define NSF's research priorities
in these fields. Nakicenovic was also invited to participate and
deliver a presentation in a meeting on Global Warming Issues
convened by the Japan Science Council on the occasion of the
G8 summit in Japan.

The overall TNT in-house research effort amounted to 45
scientific person-months in 2008. Altogether, TNT Program
members served on 22 external Advisory Boards and Steering
Committees, delivered some 67 lectures, served on the Editorial
Boards of 9 journals, and published 15 peer-reviewed papers
in 2008.

Activities for 2009

TNT Research in 2009 will focus primarily in three areas:

1. A full-scale Workshop on The Economics of Technolo-
gies to Combat Global Warming is planned for August
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2009 either at IIASA or in Snowmass, co-organized with Bill
Nordhaus of Yale University. Building on the preparatory
workshop held in 2008, the meeting will serve to discuss in
detail a series of commissioned papers that deal with theory,
models, and empirical aspects of climate-friendly technolo-
gies, as well as their inducement mechanisms and corre-
sponding policies. The edited final papers will be published in
the form of a Special Issue of a leading journal in the field.

. Work within the two knowledge modules on urbanization
and technology innovation policy of the Global En-
ergy Assessment will constitute the main thrust of TNT's
activities in 2009. A first full draft of the chapter text and
supporting material for the two knowledge modules, respec-
tively, will be completed and forwarded for external peer re-
view. In addition, a series of working papers reporting on
technology case studies performed within the GEA group of
Lead Authors will be initiated; this is slated for publication
in 2010. Within the urbanization knowledge module, spa-
tially explicit scenarios of urbanization will be developed in
cooperation with the GEA scenario knowledge module and
used, inter alia, for an assessment of the health implications
of the diffusion of climate-friendly technologies and their cor-
responding secondary benefits in terms of reduced urban air
pollution. The latter will constitute a joint collaborative effort
between TNT, ENE, APD, and GEA.

. Finally, in-house basic research will focus on further devel-
opment of the agent-based modeling approach to techno-
logical complexity. A new generation of the model will be
developed with a one order of magnitude higher technologi-
cal resolution focusing on technology (sub-)components as
constituting model entities. The objective of this research
is to enable more light to be shed on the complex issue of
technology spillovers that are likely to characterize a wide
range of technology clusters in the twenty-first century, such
as the convergence of ITC and physical transport and energy
infrastructures.

TNT Scientific Recognition
See joint ENE/GEA/TNT list.
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Keywan Riahi (Acting Program Leader)
riahi@iiasa.ac.at

Objectives

The central research goal of the Energy (ENE) Program is to pro-
vide overarching scientific and strategic analysis to permit a bet-
ter understanding of the dynamics of future energy transitions,
their main driving forces and enabling factors, and their conse-
quences for the social, economic, and environmental dimensions
of human wellbeing. Decisions made today and in the near fu-
ture are sowing the seeds that will determine which of the range
of alternative energy development paths are followed over the
long term, which paths are promoted, and which are hindered.
Given the interactions between energy and almost all economic
and social activities, a better understanding of the long-term im-
plications of alternative energy policies and related investments
and technological developments are imperative now.

The activities of the ENE Program in 2008 were geared to-
ward addressing the most salient challenges confronting the
global energy system by pursuing three main areas of research
with the objectives of (1) conducting policy-relevant scenario
analysis with the focus on identifying the main energy transi-
tions required to avoid "dangerous interference with the climate
system”; (2) facilitating coordination among the main scientific
communities for the development of the next generation of in-
tegrated climate scenarios for the Intergovernmental Panel on
Climate Change (IPCC); (3) developing new modeling approach-
es with explicit representation of the main determinants of en-
ergy poverty in order to identify effective policy mechanisms for
“connecting” the poor; (4) continuing the development of the
stochastic energy modeling framework for robust decision mak-
ing under uncertainty and risks.

Scientific Achievements/Projects in
2008

Intergovernmental Panel on Climate Change
(IPCC)

The year 2008 constituted an important milestone for the En-
ergy Program's research activities in the field of climate change.
Most notable was the publication of the Synthesis Report
of the IPCC, with ENE staff member Keywan Riahi serving as
an author and member of the core writing team. The Synthesis
Report (Figure 1) with its "Summary for Policymakers" is the
final part of the IPCC's Fourth Assessment Report and aims
to integrate the main findings of the Assessment for decision
makers, governments, and the public and private hand. The re-
lease of the Synthesis Report thus also reflects the Program's
cumulative contribution to the IPCC's Fourth Assessment Report
over the recent years, with three ENE scientists as Coordinating
Lead Author (Nebojsa Nakicenovic), Lead Author (Keywan
Riahi), and Contributing Author (Shilpa Rao). A distinguishing
feature of the Synthesis Report is its comprehensiveness in the
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sense that it brings together not only information on observed
changes in climate, their drivers, and their effects on natural and
human systems, but also future risks of potentially irreversible
impacts and the necessary response in terms of greenhouse gas
emissions mitigation and adaptation.

While the main findings of the Synthesis Report have received
widespread attention in the press and political negotiations,
they also identify critical gaps in knowledge and important areas
of future research. This concerns in particular the need for a set
of new integrated climate scenarios for the full range of future
greenhouse gas emissions, including extreme low contraction
scenarios with stringent climate policies. In 2008 the ENE Pro-
gram was actively involved in the multi-stakeholder process to
shape the development of these new scenarios for the IPCC in
three ways:

First, from an organizational perspective, the ENE Program in
2008 continued to play an important role in the planning and co-
ordination of research tasks across the main international climate
research communities. Central in this process is the Integrated
Assessment Modeling Consortium (IAMC), established in
2007 under the leadership of IIASA-ENE, the Stanford-based En-
ergy Modeling Forum (EMF) of the United States, and the Nation-
al Institute of Environmental Studies (NIES) of Japan. An IAMC
workshop, involving more than two dozen international model-
ing teams, was hosted by the ENE Program in Baden, Austria, in
September 2008 to review scenario development progress and
coordinate the next stages of research. Among other things, the
IAMC established a review panel, on which ENE staff member
Nebojsa Nakicenovic is now serving. The review panel will act as
a scientific consultative body to advise the IPCC Steering Com-
mittee on New Emissions Scenarios regarding which greenhouse
gas stabilization level should be adopted for the lowest attain-
able scenario. This decision will be critically important for policy
decisions for both adaptation and mitigation, as it will help to
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Figure 1. Cover of the AR4 IPCC Synthesis Report, released in
2008.
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understand the benefits of the most stringent climate policies
for the attainment of extreme low stabilization levels as well as
the remaining risk of unavoidable impacts.

Second, and from a scientific perspective, substantial efforts
were made in 2008 toward developing spatially explicit emis-
sions and land-cover-change projections of the so-called Rep-
resentative Concentration Pathways (RCPs), which will
form the analytical backbone of the climate change projections
of the IPCC’s Fifth Assessment Report. The RCPs build on
the four integrated assessment scenarios from the literature.
The A2r scenario, developed by the ENE Program in collabora-
tion with the Greenhouse Gas Initiative (GGI), has been selected
as the highest concentration pathway. The RCPs will be the first
projections of their kind, with full spatial coverage of land-cover
changes as well as pollutant emissions and greenhouse gases;
they will include historical projections from pre-industrial times
and smooth transitions up to the year 2300. Novel features
from the methodological side include the rule-based downscal-
ing of pollutant emissions projections, taking into consideration
spatial pollution-control policies based on dynamic maps of
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human exposure. The development of the RCP scenarios has
also fostered substantial cross-program collaborations within
IIASA and painstaking exchanges between ENE and the Land
Use Change and Agriculture (LUC), Forestry (FOR), and Air Pol-
lution and Economic Development (APD) programs. The fine
spatial resolution of the RCP scenarios will permit climate mod-
eling teams within the IPCC to better cover the greenhouse gas
implications of land-cover changes, including, for example, the
assessment of carbon cycle feedbacks as well as improved es-
timations of the consequences of albedo changes for the local
climate. In addition, the spatial information from the RCPs is
important for future impact assessments.

Third, a Web-based data repository was developed in col-
laboration with Transition to New Technologies (TNT) for the
central storage of the RCP data. Presently, the RCP database
(Figure 2) serves as an internal working environment for the
four IAM modeling teams to review consistency and integrity of
the RCP data. Final RCP datasets are expected to be completed
in 2009, when the database will become publicly accessible.
The RCP data dissemination activity through the [IASA Web
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Figure 2. Snapshot of the interactive [IASA scenario database. The database is planned to serve as a central repository and data-
dissemination tool of the "Reference Concentration Pathways," which will be used for the climate simulations of the Fifth [PCC As-
sessment Report.
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page is providing a unique service to the main climate research
communities and is thus also expected to generate significant
interest in IIASA's climate-related work beyond the RCPs.

Climate Thresholds and Extreme Low
Concentration Targets

In addition to the aforementioned IPCC-related research and
coordination activities, 2008 was also an important year with
respect to the finalization of the analysis of interim climate
policy targets for the mid-century. These targets are pro-
posed as a way to guide policy over the next several decades in
the absence of agreement on a long-term goal, so that a range
of options can be preserved for the choice that is eventually
made. Such an approach would allow time for scientific uncer-
tainties about long-term outcomes to be narrowed and political
disagreements over the definition of "dangerous anthropogenic
interference" to be bridged before a long-term target is adopted.
One key result of the study conducted in collaboration with the
Population and Climate Change (PCC) Program is that for each
long-term climate change outcome, there is a critical threshold
of mid-century conditions, above which achieving the long-term
goal becomes infeasible (Figure 3). For example, if it is desir-
able to have at least a 50 percent chance of limiting warming to
2°C over the course of the century, we find that carbon dioxide
(CO,) emissions in 2050 cannot be above about 7 billion tons of
carbon. A second key result is that in addition to this infeasibility
threshold, it is possible to identify mid-century conditions that
would preserve long-term options at least cost. For example, in
the case of maintaining a 50 percent chance of remaining be-
low 2°C warming, emissions of about 6 billion tons of carbon
in 2050 minimizes costs. Mid-century targets can be equally
well expressed in terms of the fraction of global energy in 2050
that must be obtained from zero-carbon sources. The analysis
indicates that mid-century targets could serve as useful policy
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guideposts, providing a framework for linking uncertain long-
term climate goals with the shorter-term actions that may be
necessary over the next few decades to achieve them. The study
and its main findings will be presented at the international scien-
tific congress on "Climate Change: Global Risks, Challenges and
Decisions,” held 10—12 March 2009, in Copenhagen, Denmark,
which is a preparatory event for the 15th Conference of the Par-
ties (COP 15) to the United Nations Framework Convention on
Climate Change ( UNFCCC) in late 2009.

As part of its climate-related research activities ENE also
completed in 2008 a European Union funded study on the
attainability of extreme low greenhouse gas concen-
tration scenarios. The study complements the mid-century
analysis presented above. The focus of the analysis is toward
assessing the flexibility of the greenhouse gas (GHG) emissions
pathway with regard to alternative timing of mitigation and the
robustness of the scenarios in the face of possible technologi-
cal uncertainties. Model runs are performed which explore the
feasibility of reaching a 450 ppm CO-equivalent concentration
level, which would correspond to limiting CO,-only concentra-
tions to below today's levels in the long term. The attainability
of such low targets is systematically examined with respect to
key uncertainties, including alternative baseline development
pathways, availability of different technologies, emissions of
bioenergy, and the impacts of forestry and land use assump-
tions. A key finding from the study is that the attainability of low
concentration targets is critically dependent on the successful
implementation globally of ambitious efficiency and demand-
side management policies beyond historical rates. In addition,
the study finds that limiting CO, concentrations to about today's
level poses enormous challenges and will require fundamental
restructuring of the energy system, including in particular the
large-scale deployment of "negative emissions technologies" in
the long term.

= 55% -

(=]

& Not attainable

-_—

O 45% -

o

; - g

i Economically less ibility

S 35% o ically :

= desirable

£ . |

(]

D 25% - Optimal

S target

g Y

5 15% - g

=]

e B2

o

5% : . . : | 3
° 2 4 8 10 12
CO2 emissions by 2050 (GtC)

Figure 3. Feasibility of long-term global average temperature outcomes as a function of mid-century CO, emissions. Red area marks
division between feasible (to the left) and infeasible (to the right) combinations of 2050 emissions levels and likelihoods of remaining
below 2°C of warming by 2100. Green area marks combinations that minimize total mitigation costs. (Source: B. O'Neill, K. Riahi, I.

Keppo, forthcoming)

Energy and Technology



74

Modeling of Uncertainty and Energy Poverty

Two ENE core research topics with a methodological focus in
2008 comprised the areas of decision making under uncer-
tainty and the modeling of energy access and poverty
eradication:

The development of the stochastic systems engineering
model, initiated in 2007, was continued in 2008. As a result of
feedback from presentations at several workshops, the model
was continuously improved and adapted to become available
as an online, open-source tool in 2009. A recent methodologi-
cal extension is the incorporation of increasing retumns to scale
through uncertain endogenous technological change.
The appropriate treatment of technological change is one of the
most complex and salient questions remaining in climate change
policy modeling. Treating learning of new emerging technolo-
gies as uncertain provides a more realistic representation of the
path-dependency of technological change. The risks inherent in
these uncertainties have a major impact on today's decisions
that eventually shape the future landscape of energy systems.
With uncertain technological change, a more prudent intermedi-
ate path of energy technology penetration is charted and a more
diversified technological portfolio is revealed than in determinis-
tic approaches. This model development benefited from a Young
Scientists Summer Program (YSSP) project in 2008.

Improving access to affordable modern energy is deemed to
be a critical factor in improving living standards in the develop-
ing world. Particularly rural households in India rely mostly on
traditional biomass to satisfy their basic energy needs, and this
has adverse effects on human health not only through indoor air
pollution but also in terms of land degradation and decreased
labor productivity. In 2008 collaborative work between the ENE
and the PCC Program focused on the development of a new
generic modeling approach that aims to identify strategies for
energy poverty eradication in India. The modeling analysis cov-
ers a number of novel features which permits the assessment of
the main characteristics of the fuel consumption of the poorest.
A major step forward in energy poverty modeling is, in particular,
explicit representation of the main determinants of urban and
rural energy fuel choice, including the effect of income distribu-
tions and capital scarcity on energy use as well as the tradition-
ally more intangible factors such as “inconvenience costs" or
private discount rates. A first prototype model was developed
and applied in 2008 to explore how different policy mechanisms
such as fuel subsidies and micro financing can enhance the dif-
fusion of clean and affordable energy in India. Final results from
the study are planned to be part of the ENE Program’s scientific
contribution to the Global Energy Assessment (for details about
GEA, see GEA Progress Report 2008).

Networking and Policy Impact

Beyond the research and coordination activities highlighted
above, ENE in 2008 continued its collaboration with the Tokyo
Electric Power Company on the economic and environmental
implications of rapid electrification, and with the World Bank on
greenhouse gas emissions mitigation. Strategic collaborations
were complemented by networking activities. Most notably,
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Nebojsa Nakicenovic participated in the Hong Kong roundtable
convened by Sir Nicholaus Stern, the objective of which was to
develop a "global deal" to be considered at the UNFCC COP 15
meeting in Copenhagen in 2009. Similarly, Nakicenovic was in-
vited in 2008 by Dr. Franz Fischler, Chairman of Ecosocial Forum
Europe and Former Commissioner for Agriculture, Rural Devel-
opment and Fisheries, to give a presentation at the European
Parliament’s conference to develop a "global contract." Against
the background of the ongoing negotiations for a post-2012
agreement on climate change (COP 14 in Poznan in December
2008), the conference sent a widely recognized signal and is-
sued a memorandum identifying equitable targets for industrial-
ized and developing countries to combat climate change. As a
member of the Advisory Board of the OMV Future Energy Fund,
Nakicenovic was also instrumental in identifying strategic in-
vestments for the Fund in innovative renewable energy solutions
and greenhouse gas emissions mitigation. Last but not least,
ENE Program members continued their networking activities
within the Stanford-based Energy Modeling Forum (EMF), and
ENE staff member Volker Krey was invited in 2008 to serve as a
Lead Author for the IPCC Special Report on Renewables.

The overall ENE in-house research effort amounted to 70
scientific person-months in 2008. Altogether, ENE Program
members served on 21 external Advisory Boards and Steering
Committees, delivered some 70 lectures, served on the Editorial
Boards of 5 journals, and published 10 peer-reviewed papers
in 2008.

2009 Activities

ENE research activities in 2009 will primarily focus on three ar-
eas:

1. Finalizing the development and provision of de-
tailed scenario information to the climate modeling
Community. This activity will continue to be a central part
of the IAMC Consortium activities and will facilitate the use
of the IIASA A2r scenario as one of the four Reference Con-
centration Pathways. In addition, the final release of the RCP-
database hosted by IIASA-ENE is planned in 2009, which will
assure effective dissemination of the scenario results to the
broader research community.

2. Providing scientific input to the Global Energy As-
sessment (GEA) and coordinating GEA's knowledge
module on Scenarios. The objective of GEA scenarios
will be twofold: 1) to provide a quantitative and qualitative
framework for identifying specific measures and policies for
the transition to a sustainable energy system, and 2) to fa-
cilitate integration and assure consistency of diverse energy
issues discussed across the different GEA Knowledge Mod-
ules.

3. Continuing with the development and improvement
of the modeling methodologies in the area of en-
ergy access and uncertainty. The development of the
former will focus on the modification of the software pack-
age in order to make the ENE stochastic modeling framework
available as an online, open-source tool for the wider com-
munity of energy analysts. The methodology development in
the area of energy access will focus on improvements and
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integration of the simple prototype model of energy access

into the systems engineering model MESSAGE. The integra-

tion of the two modeling frameworks will result in a novel
tool, which would account for both supply-side infrastructure
constraints and demand-side implementation barriers, and
thus help to identify holistic response strategies to energy
poverty.
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ENE Scientific Recognition
See joint ENE/GEA/TNT list.
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Nebojsa Nakicenovic (Director)
naki@iiasa.ac.at

Objectives

The Global Energy Assessment (GEA) is a major initiative orga-
nized by IIASA in late 2005 and formally launched in 2007 to
help decision makers address the challenges of providing energy
services for sustainable development, while ameliorating exist-
ing and emerging threats associated with: security of supply;
access to modern forms of energy for development and poverty
alleviation; local, regional, and global environmental impacts;
and securing sufficient investment.

Addressing these issues simultaneously to achieve the mul-
tiple objectives of sustainable development in both developing
and industrialized countries requires detailed knowledge based
on comprehensive and integrated analysis of energy challenges.
The GEA responds directly to this need and, by doing so, will
go well beyond existing authoritative studies on energy-related
issues, which have generally provided only limited integrated
analysis of the range of potentially competing energy objectives.
This unique approach will ensure that the GEA plays a critical
role in reducing the risk that energy-related decision making and
implementation by governments, investors, enterprises, and in-
tergovernmental organizations will be ineffective.

The GEA will 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. In addition, the GEA will identify options
for the way forward—both on a global and regional level—and
inform policymakers, the business and investment sector, and
society at large, on the key opportunities and challenges facing
the global energy system on the road to longer-term sustain-
able development. The GEA will target the needs of a range
of stakeholders, providing policy-relevant analysis and capacity-
enhancing guidance to national governments and intergovern-
mental organizations, decision-support material to the commer-
cial sector (energy service companies, investors, and others) and
analysis relevant to academic institutions.

The GEA will be a major activity spanning a number of years,
and will be produced by bringing together leading international
experts from academia, business, governments, and intergov-
ernmental and nongovernmental organizations, selected from
throughout the world.

Scientific Achievements in 2008

Highlights

The Global Energy Assessment (GEA) continued into its second
year, having been launched at IIASA in January 2007. The GEA
is a multi-year and multi-stakeholder activity that aims to help
decision makers address the challenges of providing energy ser-
vices for sustainable development throughout the world. Overall,
the GEA effort expanded in scope during 2008 and important
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milestones were reached. Thirteen convening lead analysts were
appointed so that all topical "knowledge modules” (KM) of the
Assessment have now been assigned. The second Co-Chair of
the Assessment was appointed. Contracts were finalized or
monies were received from: the Austrian Development Agen-
cy; Petrobras; Italy's Ministry of the Environment and Territory;
ClimateWorks Foundation; the U.S. Environmental Protection
Agency; the Swedish Research Council for Environment, Agri-
cultural Sciences, and Spatial Planning (Formas); the Swedish
Energy Agency; and the World Bank Group's Energy Sector Man-
agement Assistance Program (ESMAP) trust fund. The analysis
and writing have continued apace, culminating in the comple-
tion of the "zero-order draft" or ZOD in December. The ZOD is
a first draft of the major analytical report of the GEA intended
to give stakeholders an early idea of the key questions being
investigated. In addition, it has served as a useful tool to solicit
guidance from the GEA Council and feedback from stakeholders
in the transition to sustainable energy systems. Also in 2008,
GEA participants presented the Assessment in invited talks in
a number of international forums, including: the Tallberg Forum
(2529 June); the Beijing High-Level Conference on Climate
Change-Technology Development and Technology Transfer (8
November); and the 14th Conference of Parties (COP 14) to
the United Nations Framework Convention on Climate Change
(UNFCCC) in Poznan (5 December). Amidst all this activity, Jose
Goldemberg, Co-President of the GEA Council and the acknow!-
edged originator of Brazil's bioethanol program, was awarded
the Blue Planet Prize, the international environmental award
sponsored by the Asahi Glass Foundation and given each year
to two individuals or organizations making outstanding contri-
butions to solving global environmental problems.

Motivation and Context

During the work of the GEA, a consensus has emerged among
the participants that energy and the provision of energy services
can be linked directly with many if not all of the key global chal-
lenges recognized by the international community. This means
that taking action on energy will ameliorate any of a number of
global challenges. These challenges will have to be addressed
in a world also undergoing rapid change in many other dimen-
sions. Global population is expected to grow from 6.5 to 9 bil-
lion people by 2050. All people have ambitions for enhanced
wellbeing and see economic growth as important for achieving
this. Almost half the world's population lives in poverty, and
close to 1 billion people live in abject poverty. Infrastructure
investments are huge, urbanization is accelerating, and trans-
portation systems are expanding rapidly. Land use constraints
are becoming visible in many places. Given the competing re-
quirements in economic and social development, environmental
protection, and security, the challenge faced by decision makers
will be to construct a portfolio of policies for dealing with all
of the energy-linked challenges simultaneously, adequately, and
promptly.

By assessing and synthesizing an extensive range of energy
research literature, the GEA is identifying the state of knowl-
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edge and key strategic gaps that need to be addressed to sup-
port long-term decision making in energy. The GEA will support
the broader energy research agenda by contributing to a better
understanding of the interlinkages across the range of energy-
related challenges, namely, development, security, technology
investment, and environmental externalities, by identifying ar-
eas where the prevalence of competing objectives may necessi-
tate more sophisticated analytical approaches. Further, the GEA
is facilitating exchange among energy experts and leading busi-
nesses, governments, and international organizations.

GEA operates with a two-tiered governance structure. The
GEA Coundil is responsible for facilitating high-level engage-
ment with stakeholders. The Council held its second meeting at
Lund University, Sweden on 28—29 May 2008. There the Coun-
cil reviewed and provided comment on an early version of the
"zero-order" draft of the major analytical report. The Executive
Committee, which is responsible for conducting the analysis and
producing the written products, has two Co-chairs, Professor
Thomas B. Johansson of Lund University (Sweden), and Feng Fei
of the Development Research Centre (DRC) of the State Council
of China—the latter newly appointed in 2008. The Executive
Committee continued the work of developing the zero-order
draft throughout 2008. The Executive Committee met at IIASA
in February, May, and September to conduct substantive discus-
sions on the content of the Assessment and to carry out internal
peer reviews to ensure the coordination of cross-cutting issues.
In addition, it has been holding monthly teleconferences. The
zero-order draft was completed in December 2008, after which
work proceeded on an internal review.
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Although the secretariat is hosted at [IASA, GEA operates
through a vast network of participants from across the globe,
including substantial contributions from Africa and developing
Asia. The analysts convened for GEA provide numerous and di-
verse viewpoints aimed at challenging the conventional wisdom
on energy while synthesizing current knowledge. GEA meet-
ings are held at various locations reflective of the international
character of the research. On 4-5 April, the Convening Lead
Analyst (CLA) for the KM on rural energy convened a working
group meeting in Accra, Ghana. The GEA Council met in Lund,
Sweden on 29-30 May. In September, an analysts' meeting on
constructing policy portfolios was held at Stanford University in
Palo Alto, California, USA. In October, an analysts’ meeting on
urbanization was held at the New York offices of the United Na-
tions Development Programme, and in December another such
meeting on innovation was held in Cambridge, Massachusetts,
USA, at Harvard's Kennedy School of Government. In November
GEA participants convened a large consultation in China during
the Beijing High-Level Conference on Climate Change—Technol-
ogy Development and Technology Transfer.

Substantive Orientation

The topical outline of the Assessment is split into four knowl-
edge clusters: I) the major global challenges and their linkages
to energy; 2) the technologies and resources available for pro-
viding energy services; 3) the future energy systems envisioned
for addressing the major challenges; and 4) the requisite policies
and measures designed to facilitate sustainable energy futures.
The outline consists of 25 knowledge modules on specific topics
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Energy and Technology



Progress Report 2008

related to these four knowledge clusters and an additional two
modules comprising an introduction and an epilog. Each knowl-
edge module is headed by a convening lead analyst, assisted by
a workgroup of roughly 10 analysts. A number of meetings were
held in 2008 to advance the progress toward completion of the
zero-order draft. [IASA hosted a workshop on 3 February during
which the GEA Executive Committee members, together with
experts in scenario development, discussed the role of scenarios
in the GEA. A number of other KM workgroups were held during
2008 including, for example, those on urbanization, policy ratio-
nale and portfolios, innovation, and energy end-use efficiency in
buildings (residential and commercial).

The GEA has produced some initial findings, which, although
preliminary, are illustrative of the linkages between analytical
findings and suggested policy responses that are its ultimate
goal. As an example, access to modern forms of energy is a key
development issue for Africa, where, in the coming decades, the
number of people without access to electricity is projected to
increase. The use of traditional fuels such as biomass in house-
holds for cooking and heat has significant health impacts. It is
estimated that roughly 1.6 million premature deaths a year re-
sult from exposure to indoor air pollution caused by the burning
of solid fuels in poorly ventilated spaces. An effective strategy
to address the energy needs of rural populations is to promote a
move from simple biomass fuels (dung, crop residues, firewood)
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to the most convenient, efficient form of energy appropriate to
the task at hand—usually liquid or gaseous fuels for cooking
and heating and electricity for most other uses. Successful pro-
grams have been implemented in Asia, China, India, and to a
lesser extent in Africa, where a large percentage of households
rely on traditional biomass fuels. Further, the task of gathering
firewood and carrying water falls disproportionately on women
and children, perhaps numbering in the hundreds of millions. As
a result, women and children often miss out on opportunities for
education and other productive activities.

In developed countries, there is a different set of challenges.
Climate change has become the most consequential linkage
between energy and the environment and has associated with
it increased risks to coasts, ecosystems, fresh-water resources,
and human health. The Intergovernmental Panel on Climate
Change (IPCC) has estimated that it will be necessary to reduce
net greenhouse gas emissions to zero by mid-century to limit
global mean temperature increase to two degrees Celsius above
pre-industrial levels by the end of this century—the target level
that must be attained to avoid dangerous climate change. Ener-
gy production and consumption are the anthropogenic activities
responsible for the greatest increase in the atmospheric radia-
tive forcing leading to global warming. Reducing the amount of
energy required to deliver various goods, services, or amenities
is one way to address the climate changes and other negative
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externalities. Viewed at the national level, accelerating the de-
cline in energy intensity can be an effective means of slowing the
acceleration of energy use and the associated warming trend.

Feedback from stakeholders indicates that GEA is not only
timely, in that it builds on and leverages the findings from other
recent assessments—such as the Millennium Ecosystems As-
sessment or the IPCC Fourth Assessment Report—but that it
also supports other ongoing multilateral initiatives, including the
UN Commission on Sustainable Development and UN Energy—
the UN's interagency mechanism. The GEA is also relevant to
ongoing policy dialogs such as the international negotiations on
climate change under the UNFCCC umbrella. For example, the
GEA is providing advice vis-a-vis the Bali Roadmap and includ-
ing participation in COP 14 in December 2008. The Assessment
is evaluating future commitments to the reduction of green-
house gas emissions, for example, to levels 20+ percent below
1990 levels by 2020 and 50+ percent by 2050 and possibly also
negative emissions during the second half of the century. Spe-
cifically, the GEA will examine resource and technology options
and policy interventions needed to achieve such targets.

Resource Mobilization

The GEA Council Co-presidents continued fundraising activities
in Europe and in North and South America in 2008. Contracts
were finalized or monies were received from: the Austrian Devel-
opment Agency; Petrobras; Italy's Ministry of the Environment
and Territory; ClimateWorks Foundation; the U.S. Environmental
Protection Agency; the Swedish Research Council for Environ-
ment, Agricultural Sciences, and Spatial Planning (Formas); the
Swedish Energy Agency; and the Energy Sector Management As-
sistance Programme (ESMAP) of the World Bank. Other financial
supporters of the GEA include the UN Development Programme,
the World Energy Council, the UN Foundation, and UN Devel-
opment Programme (UNDP). The UN Environment Programme
(UNEP), among others, has joined this initiative. In 2009 the
GEA will receive US$153,000 in direct support and $789,000
of in-kind support from The H. John Heinz Il Center for Science,
Economics and the Environment from monies appropriated by
the U.S. Congress to support the GEA. A further fundraising
development occurred in October, 2008 when the European
Parliament acting in plenary adopted a budget amendment
authorizing €1,000,000 for a "Contribution to the operational
costs of the GEA." The concerted effort regarding fundraising
will continue in 2009.

Activities for 2009

Planned milestones for 2009 include completing the "first-order
draft" of the Assessment by the end of February for use as an
input to the deliberative activities leading up to and including
COP 15 in Copenhagen. The first-order draft will be subject to
an informal peer review by experts. By year's end, the "second
order draft" of the Assessment will be complete and a formal
external peer review will commence. The GEA will contribute
side events at COP 15 (Copenhagen) as at well as other events in
the process leading up to Copenhagen, including during the In-
ternational Scientific Congress on Climate Change (1012 March
2009), at which GEA participants will provide the keynote ad-

Progress Report 2008

dress. GEA will contribute decision-support materials including
the "first-order draft" of the major analytical report, which will
be made available for multiple stakeholder presentations in
March 2009 and onwards.

Also in 2009, the GEA will continue its consultative activities
in a number of international forums, including the International
Scientific Congress on Climate Change (10—12 March, Copenha-
gen); World Bank Energy Week (31 March—2 April, Washington
D.C.); the 17th session of the UN Commission on Sustainable
Development (4—15 May); and COP 15 (7-18 December, Copen-
hagen). In addition, IIASA is one of three sponsoring organiza-
tions of the International Energy Conference: Towards an Inte-
grated Energy Agenda Beyond 2020 (22-24 June, Vienna), at
which GEA will Figure prominently.

Members of the GEA Council

Ged Davis (Co-President), International Institute for Applied Sys-
tems Analysis

José Goldemberg (Co-President), University of Sdo Paulo, Inter-
national Institute for Applied Systems Analysis

Dan Arvizu, National Renewable Energy Laboratory (NREL)

Corrado Clini, Italian Ministry for the Environment and Territory

Robert Corell, The H. John Heinz IIl Center for Science, Econom-
ics and the Environment

Bo Diczfalusy, Director-General for Energy, Head of Energy Di-
vision, Ministry of Enterprise, Energy and Communications,
Swedish Government Offices

Irene Freudenschuss-Reichl, Austrian Ministry for Foreign Af-
fairs

Olav Kjerven, United Nations Development Programme

Celso Fernando Lucchesi, Petrobras

Jamal Saghir, World Bank

John Schellnhuber, Potsdam Institute for Climate Impact Re-
search

Achim Steiner, United Nations Environment Programme

Bjorn Stigson, World Business Council for Sustainable Develop-
ment

Detlof von Winterfeldt, International Institute for Applied Sys-
tems Analysis

Robert Watson, Department for Environment Food and Rural Af-
fairs and Tyndall Centre at the University of East Anglia

Kandeh Yumkella, United Nations Industrial Development Orga-
nization

Zhou Dadi, National Development and Reform Commission,
China

Members of the GEA Executive Committee

Feng Fei (Co-Chair), Development Research Centre of the State
Council of China; China

Thomas B. Johansson (Co-Chair), University of Lund; Sweden

Nebojsa Nakicenovic (Director), IIASA and Vienna University of
Technology; Austria

Luis Gomez-Echeverri (Associate Director), IIASA; Colombia

Rangan Banerjee, Indian Institute of Technology Bombay (IIT);
India

Sally Benson, Stanford University; USA

Daniel Bouille, Bariloche Foundation; Argentina
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Abeeku Brew-Hammond, The Energy Centre, KNUST; Ghana
Aleh Cherp, Central European University, Budapest; Belarus

Suani T. Coelho, CENBIO-Brazilian Reference Center on Biomass;

Brazil
Arnulf Grubler, IIASA and Yale; Austria
Sujata Gupta, ADB; India
Kebin He, Tsinghua University; China
Mark Jaccard, Simon Fraser University; Canada

Suzana Kahn Ribeiro, Federal University of Rio de Janeiro; Bra-

Zil
Stephen Karekezi, AFREPREN/FWD; Kenya
Zheng Li, Tsinghua University; China
Lynn Mytelka, UNU-MERIT; Canada

Anand Patwardhan, Indian Institute of Technology Bombay (IIT);

India
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Keywan Riahi, [IASA; Austria

Hans-Holger Rogner, IAEA; Germany

Joyashree Roy, Jadavpur University; India

Robert Schock, WEC; USA

Kirk Smith, University of California Berkeley; USA

Wim Turkenburg, University of Utrecht; Netherlands

Diana Urge-Vorsatz, Central European University; Hungary
David Victor, Stanford University; USA

Frank von Hippel, Princeton University; USA

GEA Scientific Recognition
See joint ENE/GEA/TNT list.
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ENE/GEA/TNT Scientific Recognition

Awards

José Goldemberg
o Co-President of the Council of the Global Energy Assessment has been awarded this year's Blue Planet Prize Award by the
Asahi Glass Foundation.

Serving on Advisory Boards and Steering Committees

Arnulf Grubler (TNT)

 Advisory Board Member, UK Energy Research Center, London, UK

 Advisory Board Member, BP—Imperial College Urban Energy Systems Project, London, UK
o Executive Committee Member, Global Energy Assessment, IIASA, Laxenburg, Austria

Volker Krey (ENE)
 Lead Author, Intergovernmental Panel on Climate Change Special Report on Renewable Energy Sources and Climate Change
Mitigation (IPCC-SRREN)

Nebojsa Nakicenovic (ENE/GEA/TNT)

» Advisory Board Member, World Development Report 2010: Climate Change, The World Bank, Washington DC, USA

o 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, and National Institute
for Environmental Studies (NIES), Japan

o Member, Global Energy International Prize Committee, Russian Research Center "Kurchatov Institute,” Moscow, Russia

 Advisory Board Member, Friedrich Schiedel Foundation on "“Energy technology,” Vienna, Austria

o Chair of the Advisory Board, OMV Future Energy Fund, Vienna, Austria

« Scientific Steering Committee Member, The Global Carbon Project, CSIRO, Canberra, Australia

o Steering Committee Member, International Programme on the Economics of Atmospheric Stabilization (IPEAS), London, UK

o Member, United Nations Sigma Xi Scientific Expert Group on Climate Change and Sustainable Development, Triangle Park, NC,
USA

o Member, Organizing Committee of International Energy Economics Conferences (IEWT), Vienna University of Technology, Vi-
enna, Austria

o Member, InterAcademy Council (IAC) Study “Transitions to Sustainable Energy,” Amsterdam, the Netherlands

o Member, Working Group on Coupled Modeling, Joint Scientific Committee for the World Climate Research Programme (JSC/
WCRP) and CLIVAR Scientific Steering Group, Geneva, Switzerland

o Member, IPCC WGIII Task Group on New Emission Scenarios, Bilthoven, Netherlands

« Scientific Advisory Board Member, Dubrovnik Conference on "Sustainable Development of Energy, Water and Environment
Systems," Zagreb, Croatia

Keywan Riahi (ENE/TNT)

o Steering Group Member, Integrated Assessment Modeling Consortium (IAMC)

o Executive Committee Member, Global Energy Assessment, IIASA, Laxenburg, Austria
 Core Writing Team Member, IPCC AR4 Synthesis Report, Geneva, Switzerland

Selected Invited Lectures

Roberto Aguilera (GEA)

» Gave a presentation "Petroleum supply" at a Seminar of the Department of Economic Science, University of Padua, Italy, 28
October 2008.

» Gave a presentation "Natural gas production from tight gas formations: A global perspective" at the 19th World Petroleum
Congress in Madrid, Spain, 29 June— 3 July 2008.

» Gave a presentation "Depletion and the future availability of petroleum resources" at the 31st IAEE International Conference,
Istanbul, Turkey, 18—20 June 2008.

» Gave a presentation "Global possibilities of future methane and hydrogen economies” at the SPE Gas Technology Symposium
in Calgary, Alberta, Canada, 16—19 June 2008.

Ged Davis (GEA)
o Participated in the World Energy Council Executive Assembly, and the World Energy Congress, Mexico City, Mexico, 7 Novem-
ber 2008.
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« Participated in the debate in the "Comment: Visions Series" entitled "When do We Reach the Tipping Point for Lifestyle
Changes?" with the EU External Relations Commissioner, Benita Ferrero-Waldner, Brussels, Belgium, 30 June 2008.

« Participated as a Contributor to the Session "In Search of the Common Sense" at the "Tallberg Forum 2008: How on earth can
we live together?" Tallberg, Sweden, 25-29 June 2008.

« Participated in the Round Table on "Sustainable Development: Mobilising Investments in Low—Carbon Energy Technologies,"
OECD Headquarters, Paris, France, 27—28 April 2008.

» Gave a presentation at the H. John Heinz Il Center for Science, Economics and the Environment, 14 March, 2008.

« Participated in the National Academies Summit on "America"s Energy Future," Washington DC, 13—14 March, 2008.

« Participated in the "Environment/Climate Change/Energy/Global Governance Meeting" cosponsored by Japan Institute of Inter-
national Affairs and Center for Global Studies, University of Victoria in Tokyo Japan, 12—13 February 2008.

Christopher Doll (TNT)
» Gave a presentation “Money is time: An alternative perspective on poverty" in the Session on "Poverty and Economic Develop-
ment" at the 2008 Association of American Geographers Meeting, Boston, MA, USA, 15—19 April 2008.

Jose Goldemberg (GEA)
» Gave a presentation at the H. John Heinz Il Center for Science, Economics and the Environment, 14 March, 2008.
« Participated in the National Academies Summit on "America’s Energy Future," Washington DC, 13—14 March, 2008.

Arnulf Grubler (TNT)

» Gave a presentation "Technology dynamics, heterogeneity, and complexity in a climate constrained world" at the Geography
and Regional Development Colloguium, University of Arizona, Tuscon, AZ, 21 November 2008.

» Gave a presentation "Forgetting by doing? The economics of the French nuclear expansion program" at the International
Workshop on "The Economics of Technologies to Combat Global Warming," Snowmass, CO, 4-5 August 2008.

o Gave a presentation "Climate change and the transformation of global energy systems" at the Vienna University Summer
Academy "Transformations — Challenges of Globalization," Strobl, Austria, 31 July 2008.

» Gave a presentation "Climate change: The scientific basis" at the Conference on "Global Climate Change: Building Consilience
between Science, Security, and Policy" at the S. Rajaratnam School of International Studies, Nanyang Technological University,
Singapore, 14 July 2008.

» Gave a presentation "Assessing global and regional energy needs and challenges" at the African Union, BMZ, and UNIDO
International Conference on "Renewable Energies in Africa," Dakar, Senegal, 17 April 2008.

» Gave a presentation "Development of energy systems: Drivers and rates of change in past and future" at the Volkswagen AG,
Wolfsburg, Germany, 13 February 2008.

« Participated as Advisory Board Member in the "Advisory Board Meeting of the UK Energy Research Centre (UKERC)," UKERC,
London, UK, 18 January 2008.

» Gave a presentation "Climate change implications for future energy systems" at the Austrian Electricity Board ( Verbundgesells-
chaft), Vienna, Austria, 17 January 2008.

Thomas B. Johansson (GEA)

» Gave a presentation "Global Energy Assessment (GEA)" at the "Special Event on GEA" organized during the United Nations
Climate Change Conference (COP14/MOP 4), Poznan, Poland, 10 December 2008.

» Gave a presentation "Global Energy Assessment (GEA)" at the Special Event during the Beijing High-Level Conference on "Cli-
mate Change: Technology Development and Technology Transfer" co—organized by the Chinese Government and the United
Nations, Beijing, China, P.R., 8 November 2008.

« Participated in the "Washington International Renewable Energy Conference” (WIREC 2008), Washington DC, 4—6 March
2008.

» Gave a presentation “The challenges for the systems of global renewable resources: The energy case in a systems perspective,”
House of Sweden, Washington DC, 3 March 2008.

Volker Krey (ENE)

» Gave a presentation "Climate change, energy prices, and technological change: How to deal with future uncertainties in energy
systems models" at a Research Seminar, Potsdam Institute for Climate Impact Research (PIK), Potsdam, Germany, 27 November
2008.

» Gave a presentation "Risk hedging strategies under energy system and climate policy uncertainties” at the "EMF Uncertainty
Workshop," Middletown, CT, 29-31 October 2008.

» Gave a presentation "IIASA MESSAGE: Short-term mitigation potentials, long-term development and uncertainties" at the 2nd
International Workshop on "Sector-based GHG Emission Reduction Potential,” Paris, France, 21-22 October 2008.

o Gave a presentation "Needs and opportunities in the study of energy and climate" at 1st Workshop on "Deep Carbon Cycle"
sponsored by the Carnegie Institution and the Alfred Sloan Foundation, Washington DC, USA, 15-17 May 2008.
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Tieju Ma (TNT)

Nebojsa Nakicenovic (ENE/GEA/TNT)

Gave a presentation "[IASA MESSAGE: Baseline vs. stabilization scenario GHG mitigation & sectoral technology representation”
at the International Workshop on "Sector-based GHG Emission Reduction Potential," Paris, France, 7-8 May 2008.

Gave a presentation "Climate change, energy prices and technological change—dealing with future uncertainties" at the
10th Symposium of Energy Innovation organized by the Institute for Electricity and Energy Innovation (IEE), Graz University
of Technology, in collaboration with the Austrian Association for Electrotechnics and Austrian National World Energy Council
Committee, Graz, Austria, 13—15 February 2008.

Gave a presentation “Implications of technology- and policy-related uncertainties in an integrated energy systems modeling
risk management framework" at the EMF Workshop, Washington DC, USA, 5—8 February 2008.

Gave a presentation "Modeling uncertainties of technological learning with stochastic optimization" at the 9th International
Symposium on "Knowledge and Systems Sciences," jointly with the 4th Asia-Pacific International Conference on Knowledge
Management, Guangzhou, China, 11-12 December 2008.

Gave a presentation "Coping with uncertainties in endogenous technological change model” at the 2008 IEEE International
Conference on "Systems, Man, and Cybernetics (SMC 2008)," Singapore, 12—15 October 2008.

Gave a presentation "A risk-constrained optimization model of endogenous technological change" at the Workshop on "Mod-
eling and decision support for network-based services," IFIP Working Group 7.6, Warsaw, Poland, 1-3 September 2008.

Gave a presentation "Introduction to the Global Energy Assessment (GEA)" at the "Special Event on GEA" organized during
the United Nations Climate Change Conference (COP14/MOP 4), Poznan, Poland, 10 December 2008.

Gave a presentation "Energy efficiency and low-carbon technologies" at the UN—Energy Side Event on "Energy Efficiency in
the Post-2012 Framework: Key Issues and Challenges" at the United Nations Climate Change Conference (COP14/MOP 4),
Poznan, Poland, 10 December 2008.

Gave as Advisory Board Member a presentation "Oxy-fuel carbon capture and storage technologies” and chaired the "OMV
Future Energy Fund Board Meeting," Vienna, Austria, 1-2 December 2008.

Gave a keynote presentation "Low-carbon technologies and climate change" at the "Energy Delta Convention 2008," organ-
ized by the University of Groningen, Groningen, Netherlands, 19 November 2008.

Gave a keynote presentation "Low-carbon technologies and risk management" at the European Parliament Conference on "A
Global Contract Based on Climate Justice: The Need for a New Approach Concerning International Relations," European Parlia-
ment, Brussels, Belgium, 11 November 2008.

Gave a presentation "Global Energy Assessment (GEA)" at the Special Event during the Beijing High-Level Conference on
“Climate Change: Technology Development and Technology Transfer" co-organized by the Chinese Government and The United
Nations, Beijing, China, P.R., 8 November 2008.

Gave a presentation "New evidence on BAU emission scenarios: how quickly are emissions growing?" at the High-Level
Roundtable on "Regional Economics of Climate Change Study," convened by Sir Nicholas Stern, Hong Kong, China, P.R., 28—29
October 2008.

Gave a presentation "Global Energy Assessment (GEA)" at the "Global Energy Assessment Launch Event in China" and par-
ticipated in the International Workshop on “Low-Carbon Energy Technology and Policy," organized by the Institute of Energy
and Environmental Economics, and the Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing, China,
P.R., 21 October 2008.

Gave a presentation “Enhancing analytical capabilities to inform policy" at the Conference on "Assessing Economic Impacts of
Greenhouse Gas Mitigation" organized by the US National Academies, Washington DC, USA, 2—3 October 2008.

Gave a presentation "Modeling zero-carbon growth: Assessing technological options and governance requirements at the
national level" at the International Policy Workshop on “Climate Governance and Development" organized by the World Bank
in cooperation with INWEnt Capacity Building International, Berlin, Germany, 28—30 September 2008.

Gave an opening presentation “The role of IAMC and scenario process" at the "Workshop of the Integrated Assessment Mod-
eling Consortium (IAMC)," Baden, Austria, 23—24 September 2008.

Gave a keynote presentation "What are the challenges?" at the Kick-off Conference "Future Climate: Engineering Solutions"
organized by the Danish Society of Engineers, Copenhagen, Denmark, 18 September 2008.

Gave a panel presentation "Energy versus climate change" at the "Global Economic Symposium" organized by the Kiel Insti-
tute for the World Economy and the Ministry of Science, Economics and Transport of Schleswig-Holstein, Plon, Germany, 4-5
September 2008.

Participated in the "29th Session of the Intergovernmental Panel on Climate Change," Geneva, Switzerland, 31 August 2008.
Gave a presentation "Mobility and climate change" in "Workgroup 8: Traffic and Transport" at the "Alpbach Technology Fo-
rum 2008," Alpbach, Austria, 21-22 August 2008.

Gave a presentation "Modeling dynamics and uncertainty of technological change" at the Workshop on “Modeling Techno-
logical Innovation" organized by the Santa Fe Institute, Santa Fe, USA, 12—16 August 2008.
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Gave as co-organizer a presentation on "Modeling technological change, R&D and investment requirement” at the Workshop
on "The Economics of Technologies to Combat Global Warming," sponsored by the Kauffman Foundation and the Energy
Modelling Forum, Snowmass, CO, USA, 4-5 August 2008.

Gave a presentation "Methane hydrates" and led the discussion in the Session "Scenarios: Ideas for Integrating” at the "1st
Bioenergy Workshop of the Earth System Science Partnership” organized by Global Carbon Project (GCP), at the 8th meeting
of the GCP Scientific Steering Committee, Piracicaba, Brazil, 21-27 July 2008.

Gave a presentation "Mitigation strategies for stabilizing greenhouse gas concentrations" at the International Meeting on
“"Mid—Long Term Strategy for Climate Change" organized by the Global Industrial and Social Progress Research Institute (GIS-
PRI), Tokyo, Japan, 29 June—1 July 2008.

Gave a presentation "Mitigation costs and strategies" at the Professional Meeting on "Global Warming Issues" organized on
the occasion of the G8 Meeting by the Japan Science Council (JSC), Sapporo, Japan, 23-26 June 2008.

Gave a presentation "Transitions toward a decarbonized energy future” in the Plenary Session “Energy" at the 11th Annual
Conference on "Future of Global Economy" organized by the Global Trade Analysis Project (GTAP), Helsinki, Finland, 12—13
June 2008.

Gave as Member of the IIASA Delegation a presentation "Energy perspectives and climate change" at the Conference "IIASA
Energy Day in Poland" organized by the Systems Research Institute of the Polish Academy of Sciences, Warsaw, Poland, 10
June 2008.

Gave a presentation "Market conditions for renewable energy versus fossil fuels" at the "Global Renewable Energy Forum"
organized by UNIDO and the Federal Government of Brazil, Foz do Iguacu, Brazil, 18—22 May 2008.

Participated as Discussion Leader of the Session "Energy and Climate" in the 1st Workshop on "“Deep Carbon Cycle" sponsored
by the Carnegie Institution and the Alfred Sloan Foundation, Washington DC, USA, 15—16 May 2008.

Gave as Member of the [IASA Delegation two presentations “Global energy perspectives, technology and climate” and "Future
energy development and emissions mitigation" at the "IIASA/KOSEF Meeting," Seoul, South Korea, 28—30 April 2008.

Gave a presentation "Energy generation, land-use change and their consequence for the atmosphere” at the International
Meeting "Breathe and Die! Air Pollution Matters" organized by the United Nations University at the UN Headquarters, New
York, USA, 23 April 2008.

Participated as Contributor to the Report "World Energy Outlook 2008: The road to Copenhagen" in its Workshop co-hosted
by the International Energy Agency (IEA) and the Ministry of Foreign Affairs of Denmark, Copenhagen, Denmark, 17 April
2008.

Gave a presentation "Mitigation costs and benefits from a global perspective” in the Session “Consequences of Geo-Engineer-
ing and Mitigation as Strategies for Responding to Anthropogenic Greenhouse Gas Emissions” at the "General Assembly of the
European Geosciences Union," Vienna, Austria, 13—18 April 2008.

Participated as Leading Discussant in the International Workshop "Energy, Climate and Global Security" organized by the
Lawrence Livermore National Laboratory (LLNL), Livermore, CA, USA, 31 March—4 April 2008.

Participated in the Expert Roundtable on "Research Priorities in Sustainable Development" organized by the Earth Institute of
Columbia University and sponsored by the National Science Foundation (NSF), Washington DC, USA, 5-6 March 2008.

Gave a presentation “Globale Energieszenarien, die Klimaproblematik und der potential alternativer Energietrager” at the
“Annual Meeting of the Austrian Agency for Alternative Propulsion Systems," organized by TechGate, Vienna, Austria, 4 March
2008.

Gave as Expert of the World Energy Council Austrian National Committee a presentation “Long-term mobility and energy per-
spectives” in the Session "Fuels and Mobility" at the 1st International Conference "Mobility & Energy — COME 2008" organ-
ized by the World Energy Council, Vienna University of Technology, Siemens, and Austrian Ministry for Transport, Innovation
,and Technology, Vienna, Austria, 28—29 February 2008.

Gave a presentation "Global Energy Assessment (GEA) and future energy trends” in the Session “Issues and Projected Trends
in Energy and Sustainable Development” at the "UN Energy General Meeting" hosted by UNIDO, Vienna, Austria, 25-26
February 2008.

Gave a presentation “Costs and benefits of emissions mitigation and the value of technology for stabilizing climate change" at
the RITE International Symposium on “Global Warming and Sustainable Development," Tokyo, Japan, 16—18 February 2008.
Gave a presentation "Energy perspectives and climate change" at the 10th Symposium of Energy Innovation organized by the
Institute for Electricity and Energy Innovation (IEE), Graz University of Technology, in collaboration with the Austrian Associa-
tion for Electrotechnics, and Austrian National World Energy Council Committee, Graz, Austria, 13—15 February 2008.
Participated as member in the Roundtable of the 1st Task Force on "Sustainable Energy" organized by the National Science
Foundation (NSF), Washington DC, USA, 8 February 2008.

Gave an opening presentation "Integrated Assessment Modeling Consortium (IAMC)" at the Workshop on "Integrated As-
sessment Modeling Consortium" co-organized by Energy Modeling Forum, Integrated Assessment Modeling Consortium and
Analysis, Integration, and Modeling of the Earth System, Washington DC, USA, 6—7 February 2008.
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Keywan Riahi (ENE/TNT)

Editorships of (9) Journals
Arnulf Grubler (TNT)

Tieju Ma (TNT)

Nebojsa Nakicenovic (ENE/GEA/TNT)

Keywan Riahi (ENE/TNT)

Gave a presentation "Global Energy Assessment (GEA)" both at the Federal Ministry for Environment, Nature Conservation and
Nuclear Safety, and at the Potsdam Institute for Climate Impact Research, Berlin and Potsdam, Germany, 23 January 2008.
Gave a presentation "Global Energy Assessment (GEA)" at the Department of Environment Food and Rural Affairs and at the
World Energy Council, London, UK, 7-10 January 2008.

Gave a presentation "Global energy transitions and the challenge of climate change" at the "17th Forum, Energy Day in
Croatia," Zagreb, 21 November 2008.

Gave a presentation "IIASA GGl scenarios" at the General Assembly of the 6th Framework Programme’s Project on "Water and
Global Change," Bratislava, Slovakia, 6 November 2008.

Gave a presentation "Stochastic uncertainty modeling” at the "EMF22: Uncertainty Subgroup Meeting," Middletown, CT,
29-31 October 2008.

Gave a presentation "Development of new IPCC scenarios” at the Workshop "FP7 & Work on Climate Scenarios for IPCC AR5,"
European Commission, Brussels, 29—-30 September 2008.

Gave a presentation "Decision making and uncertainty" at the EMF Summer Workshop on "Climate Change Impacts and
Integrated Assessments,” Snowmass, CO, USA, 28 July — 3 August 2008.

Participated as Steering Group Member in the EMF24 Meeting on "Climate Policy Scenarios for Stabilization and in Transition"
and co-chaired a session at the IAMC—AIMES Workshop on “Planning and Integration," Washington DC, USA, 5—8 February
2008.

Journal of Industrial Ecology, Editorial Board Member
Technological Forecasting and Social Change, Advisory Board Member

International Journal of Knowledge and Systems Sciences, Editorial Board Member
International Journal of Data Mining, Modeling and Management, Editorial Board Member

Climate Policy, Editorial Advisory Board member

Géotechnique, Editor

International Journal of Enerqy Sector Management, Editorial Board Member
Technological Forecasting and Social Change, Associate Editor: Europe

Energy Economics, Associate Editor
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Health and Global Change Project

Landis MacKellar
mckellar@iiasa.ac.at

Objectives

The Health and Global Change (HGC) Project's long-term goal is
to contribute to research and deepen international policy dialog
related to health—considered one of the human dimensions of
global change. IIASA’s Science Advisory Committee counseled
that HGC begin by concentrating on economic and social aspects
of infectious disease and responses thereto. HGC continues to
work in the area of infectious disease, and in its 2008-2010 ex-
tension, is playing a key role in the International Science Council
(ICSU) Planning Group on "Health and wellbeing in a changing
urban environment.”

Health is a growing global concern, as is dramatically evidenced
by the threats of Severe Acute Respiratory Syndrome (SARS),
bio-terrorism, and pandemic influenza.

Scientific Achievements

Workshops

HGC hosted the first and second meetings of the ICSU Planning Group on urban health in January and June 2008, in the context
of which six [IASA research programs gave presentations. As Chair of the Planning Group, HGC project leader Landis MacKellar
chaired the third meeting of the Planning Group at ICSU headquarters in Paris on 16—17 December 2008.

In November 2008 HGC researchers Landis MacKellar and Andrew Noymer participated in the symposium “Urbanization and
Environment in China," in Beijing, jointly organized by IIASA and Peking University’s Institute of Population Studies. This workshop
continued the collaboration which has been established between the two institutions, resulting in the joint workshop "Pandemic
influenza in China—Challenges, Responses, Needs" in October 2007.

Colloquia/Seminars/Lectures/Presentations, 2008

Andrew Noymer

« "The twentieth century evolution of American mortality." Department of Sociology, New York University, 8 December 2008.

« "Early life influences: How do survivors fare after mortality crises?" Department of Nutrition, Food Studies, and Public Health,
New York University, 9 December 2008.

o "War, race, and disease: Tuberculosis in black and white troops in the Civil War." Population, Society, Inequality Seminar, Uni-
versity of California, Irvine, 25 November 2008.

 Flumodcont Project Technical Meeting, "Survey methods for population behavior during seasonal and pandemic influenza,"
Istituto Superiore di Sanita, Rome, 2008. High-stakes collective action, panic behavior, and planning: Insights from sociology
for pandemic preparedness (by invitation).

o Keystone Symposium, "Pathogenesis and Control of Emerging Infections and Drug Resistant Organisms," Bangkok, 2008. Us-
ing routine mortality data to look for pre-pandemic signatures. Abstract 242, poster session 2.

« Fourth Joint Japan—North America Mathematical Sociology Conference, Redondo Beach, 2008. A simulation study of inter-
racial dating dynamics. Andrew Noymer, Cynthia Feliciano, and Belinda Robnett. Session 4.

 Population Association of America, 2008. Annual Meeting, New Orleans. Selective mortality in Norway during the 1918 flu
pandemic. Session 125.

« Population Association of America, 2008 Annual Meeting, New Orleans. Early-life Influences and the Seasonality of Mortality:
Re-Examining the Doblhammer Effect. Andrew Noymer and Bert Kestenbaum. Session 158.

Steven Ney

« "Going Global? The scope, structure and impact of policy conflict about global health issues," SOSS Capstone Seminar Series.

« "Going Global? The scope, structure and impact of policy conflict about global health issues,” BSA MedSoc Annual Conference,
University of Sussex, 4—6 September, 2008.

« "Globalisation and Health Systems: A Systems Approach to Comparing Institutions of Health Care Provision," APPAM Singapore
Conference 2009, 7-9 January 2009.
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Book Reviews

Andrew Noymer

o The health of populations: General theories and particular realities, by Stephen J. Kunitz. Population and Development Review
35(1): forthcoming (2009)

» Low income, social growth, and good health: A history of twelve countries, by James C. Riley. Journal of Interdisciplinary His-
tory 39(3):400—-402 (2008)

Editorships / professional service

Landis MacKellar

« Editor in Chief, Population and Environment (Springer), 2004—2007.

« Chair Program Committee, IIASA Conference 2010.

o Chair, IIASA Internal Research Committee, January—June 2009.

e Chair, ICSU Planning Group “Health and wellbeing in our changing urban environment," June 2008—2010.

Andrew Noymer

» Board member, Society of Biodemography and Social Biology (SBSB), 2005—-2007

« Editorial board member, Contemporary Sociology, 2007—2008.

« Refereed for: American Journal of Epidemiology; Canadian Studies in Population; Infection, Genetics and Evolution; Social Biol-
oqy, Social Psychology Quarterly, Social Science History, Social Science & Medicine.

Policy advisory work, 2008

In 2008, HGC staff member Clara Cohen, financed by the U.S. National Academy of Sciences African Science Academy Develop-
ment Initiative (ASADI):

« Authored and published US Institute of Medicine workshop summary, "Design Considerations for Evaluating the Impact of
PEPFAR (President's Emergency Plan for AIDS Relief)." Full citation: Institute of Medicine (IOM) 2008. Design Considerations
for Evaluating the Impact of PEPFAR: Workshop Summary. Clara Cohen, Michele Orza, and Deepali Patel, Rapporteurs. The
National Academies Press: Washington, DC.

« Mentored Nigerian Academy of Science in publishing and disseminating "Blood Safety in Nigeria: Summary of a Workshop,'
and in planning, implementing, and summarizing workshops on under-five mortality, health systems, and primary health care.

« Mentored Nigerian Academy of Science in preparing a work plan and selecting a topic for its first consensus study

« Mentored Cameroon Academy of Sciences in disseminating "Prioritizing Food Security Policies for Health and Development in
Africa."

« Authored 5-year report of the African Science Academy Development Initiative, US National Academy of Sciences

« Authored article on African Science Academy Development Initiative for the American Society of Cell Biology newsletter, April
2008 ASCB Newsletter, Volume 31, #4; pages 21-23.

In 2008, Landis MacKellar

« Provided short-term technical assistance on pension reform in Armenia under the USAID Project "Social Protection Systems
Strengthening" project.

« Contributed to the Asian Development Bank technical assistance project "Implementing pensions for the unorganized sector
in India."

« Was international team leader for European Commission Joint Evaluation Unit evaluations of development cooperation with
Lao PDR, Viet Nam, and the Association of Southeast Asian Nations (ASEAN).

« Was international team leader for UNDP evaluations of capacity building in Serbia and the "Severance to Job" project in
Serbia.

« Provided expertise to the European Fundamental Rights Agency on child victims of human trafficking and unaccompanied
immigrant minors in irregular situations.

e In 2008 Steven Ney Was senior expert on environment and higher education/research for the European Commission Joint
Evaluation Unit evaluating development cooperation with Thailand, Malaysia, and the Association of Southeast Asian Nations
(ASEAN).
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Integrated Modeling Environment Project

Marek Makowski
marek@iiasa.ac.at

Strategic Goal and Objectives

In its third year the Integrated Modeling Environment (IME) Proj-
ect achieved further significant progress in meeting its strategic
goal, namely, to build capacity to meet IIASA’s growing needs
for integrated modeling support where commonly known meth-
odology and/or general-purpose modeling tools are inadequate.
The long-term aim is to strengthen IIASA's in-house capabilities
and competitive advantage in modeling complex problems.

The IME strategic goal is achievable only because the small
in-house team is greatly supported by colleagues from: (1) col-
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laborating IIASA programs, and (2) a network of collaborating
research institutes and universities.

The IME strategic goal is being reached through achieving
the following operational objectives:

1. Integrate and extend modeling methods and tools developed
to address individual demands into an advanced Web-based
modeling environment adapted specifically to the needs of
[IASA programs.

2. Develop methods and tools for policy analyses to cope with
inherent endogenous uncertainties and risks with potential
catastrophic consequences, proper representation of abrupt
changes, spatial and temporal distributional heterogeneities,
vulnerabilities, and robust solutions.
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3. Develop methodology and tools for integrated model analy-
sis aimed at combining the capabilities of different methods
(such as various types of simulation, optimization, multicri-
teria model analysis, sensitivity analysis) with data analysis
(including data mining, estimation, down- and upscaling)
technology.

Scientific Achievements in 2008

The IME objectives are mutually dependent; therefore in IME's
research, it is difficult to associate any one research activity with
a specific objective. However, the activities for 2008 described
below are organized according to their main contribution to
one of the three IME objectives. Scientific achievements are
described in sixteen 2008 publications; several more document-
ing the 2008 research will be published in 2009. The following
summary of the research reflect the main results of IME publica-
tions.

Progress Report 2008

Advanced Web-based Modeling Environment

In 2008 we implemented a dedicated Web site for multicriteria
analysis of future energy technologies. This work was based on
earlier IME research on approaches to Web-based interactive
multicriteria analysis of complex problems of discrete alterna-
tives. (Here, "complexity" refers to the number of criteria and
their value distributions, and the number of alternatives). The
site was available to over 3,000 stakeholders from European
countries who were invited to carry out multicriteria analysis of
the technologies developed within the Integrated Project NEEDS,
funded by the European Union (EU). Some 160 stakeholders
completed the analysis. The results of this analysis provided a
basis for the second stage analysis carried out by the energy
specialists who developed recommendations for future energy
technologies, taking into account their economic, environmental,
and social characteristics, and the stakeholder preferences. Thus
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this work is a good example of developing novel methodology
and tools supporting public participation in policymaking.

The Structured Modeling Technology (SMT) prototype devel-
oped by the IME provides a Web-based modeling environment
supporting interdisciplinary teams throughout the modeling
process (model specification, data processing, generation of
model instances, and integrated model analysis). In 2008 we
started implementation of the second version of the SMT, which
is based on the SMT prototype developed and used at IIASA
and collaborating institutions in 2005—2007. The new version
is built not only on the experience using the first one, but also
on the research done in 2006—2007. This earlier research ad-
dressed the methodological problems needing to be solved so
that adequate support could be provided for handling the new
generation of IIASA models that are not only growing fast, both
in complexity and size, but also pose new requirements for the
whole modeling process, including: 1) efficient management of
complex indexing structures needed for handling data structures
with a huge number (over 109) of possible combinations of indi-
ces values; and 2) analysis of the semantic consistency of com-
plex algebraic expressions.

95

Coping with Endogenous Uncertainty and
Risks

Proper integrated modeling and decision analysis of ongoing
socioeconomic and environmental global changes raise new
fundamental methodological challenges. IME thus continues to
research the key methodological issues of inherent uncertain-
ties and risks, interdependencies, trade-offs between ex ante
(anticipative) and ex post (adaptive) decisions, spatio-temporal
(economic, social, environmental, risk exposures, political, etc.)
heterogeneities that are critical elements of these processes and
that have to be properly modeled for designing robust policy
decisions. Methods for decision making under uncertainties and
related issues of risk management, in particular, adaptive Monte
Carlo optimization approaches, have been at the center of meth-
odological developments in the last couple of decades. However,
these methods mainly consider relatively simple systems facing
external sources of risks and uncertainty, which, in particular,
allows the data and uncertainty analysis to be separated from
decision analysis. Such a separation is typically impracticable
when it comes to dealing with catastrophic risk management,
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where diversified knowledge relevant to the problem has to be
combined with scarce data in order to design a robust strategy
which is also sensitive to events that have never occurred.

In 2008 the research on coping with uncertainty that fo-
cused on integrated modeling of robust decisions was carried
out mainly in collaboration with the Land Use Change (LUC) and
Forestry (FOR) programs of IIASA, and with several colleagues
from collaborating institutions. The main results include:

 Planning sustainable agricultural development, spatio-tem-
poral management of endogenous land-use related cata-
strophic risk;

» Management of a multipurpose reservoir for agricultural and
energy production, a fishery, water storage, and flood pro-
tection;

* Investments under uncertainty and increasing returns;

« Discounting for robust long-term investments under hetero-
geneous spatio-temporal exposures to extreme events;

« Robust CO, emission trading schemes under uncertain costs
and emissions;

« Evaluation of preparedness and response strategies for cata-
strophic events;

o Modeling of networks under risk and uncertainties with ap-
plications in energy, finance, telecommunications, and analy-
sis of resilient social networks; and

« Pricing of catastrophe bonds and options focused on applica-
tions to integrated management of risks related to natural
disasters.

Moreover, during 2008 a book, Coping with Uncertainties:
Robust Decisions, was prepared in collaboration with several
[IASA programs and colleagues from our research network. The
book will be published by Springer-Verlag in 2009. Topics cov-
ered in the book include the proper modeling of spatio-temporal
or socioeconomic and environmental heterogeneities, in particu-
lar, the occurrence of potential extreme events, abrupt changes,
discontinuities, and the endogenous exposures to them of dif-
ferent agents and values, as well as global/local scaling and
decision-oriented harmonization of multi-scale data (upscaling
and downscaling methods).

Integrated Model Analysis

Building on long-term past research in the Multicriteria Model
Analysis (MCMA) field, the IME continued in 2008 to lead the
multicriteria analysis activities within the EU-funded Integrated
Project NEEDS. Multicriteria analysis of new energy technologies
is characterized by four main challenges:

« It is done for a large set of alternatives, each characterized
by a large number of criteria organized into a hierarchical
structure;

 The criteria values have multimodal distributions;

o The interactive analysis process involved over 3,000 Euro-
pean stakeholders with diverse backgrounds and conflicting
interests; and

o The results of interactive analyses by stakeholders provided
a basis for the second-stage analysis aimed at developing
policy advice on future energy technologies.
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With no methods available to effectively support analysis of
such problems, IME in 2008 developed over 20 new methods
for this class of problems, and implemented them as part of
a Web site for interactive multicriteria analysis. These methods
were tested in collaboration with partners from the Paul Scherer
Institute (Switzerland), who selected one method most suitable
for the stakeholders with few or no analytical skills.

IME also collaborated with the LUC Program in designing
and implementation of downscaling and upscaling data harmo-
nization procedures for estimating livestock production trends
in China. The rescaling algorithms developed included the avail-
able information on economic, demographic, and resource con-
straints in specific locations, and data on agricultural inputs (e.g.,
fertilizers, irrigation, machinery, and labor). We dealt with the in-
terpretation of incomplete or unobservable data by formulating
corresponding optimization problems, in which estimations of
unknown spatial distributions of values is properly represented
by the criteria and constraints of the corresponding agricultural
production planning model.

Moreover, IME in collaboration with the Land Use Change
(LUC) Program integrated several methods and tools developed
earlier for: 1) effective design and implementation of robust
decisions for integrated management of endogenous uncertain-
ties; and 2) multicriteria analysis. This activity was driven by the
research of one of the 2008 participants in the Young Scientists
Summer Program (YSSP) who needed these methods and tools
for developing a model for management of a multipurpose res-
ervoir.

Research by YSSP Participants

IME had in 2008 four YSSPers; all of them achieved very good
results which provided a basis for peer-reviewed publications.

Sayaka Kanata (from Kyoto University, Japan) researched de-
cision-making support for control problems characterized by
conflicting goals and inherent uncertainties for application to
designing robust control of a space robot.

Adam Kiczko (from Institute of Geophysics, Polish Academy

of Sciences) developed a multicriteria decision support for

multipurpose reservoir management focused on the protec-
tion of ecologically valuable areas of the Narew National

Park.

Shuo Liu (from Beihang University, China) worked on a ca-

tastrophe bond pricing model intended to form part of the

decision support process for risk transfer strategy in China.

« Dongling Zhang (from the University of the Chinese Acad-
emy of Sciences) worked on data analysis (often also called
data mining), and developed a new kernel-based estimation
method. The method was successfully tested not only on
the standard data-mining examples but also on problems
researched at IIASA.

IME follows the proven tradition of keeping in contact with
former YSSPers; therefore it is likely that at least some of them
will collaborate with IIASA in the future.
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Scientific Recognition

« Yuri Ermoliev was invited to give a keynote lecture on "Facets of robust decisions for global changes" at the conference " Statis-
tics in Ukraine: Current Situation, Problems and Trends" organized by the State Statistics Committee of Ukraine; and an invited
lecture (together with T. Ermolieva, M. Jonas, and M. Makowski) on "Robust emission trading schemes” a special session of
the International Conference on Problems of Decision Making under Uncertainties, organized in cooperation with [IASA by a
network of leading Ukrainian universities and institutes.

o Marek Makowski was invited to the Program Committees of two conferences: "IFIP (International Federation of Information
Processing) WG 7.6" and "Decision Support in Telecommunications,” where he gave lectures on "A service-based modeling
environment for integrated problem analysis” and on "Reality check of wishful thinking on specification of preferences in
multicriteria analysis,” respectively.

* Yuri Ermoliev and Marek Makowski were invited to the Data Mining & Fusion Workshop organized by the Preparatory Commis-
sion for the Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO) with the leading experts on data mining. The invited
lecture on "Selected Methods of Data Analysis and their Applications" was prepared by Tatiana Ermolieva (of the LUC Program)
in collaboration with the former IME YSSPer Bartosz Koztowski.

« Shuo Liu received a grant from the China Scholarship Council for a 2-year stay at IIASA as part of a joint PhD program set up
by her home university and IIASA.

 Two former IME YSSPers received in 2008 PhDs for their thesis that included research carried out at IIASA, namely, Jennifer
Walston, YSSPer 2006, from the Air Force Institute of Technology, USA, and Aron Larson, YSSPer 2007, from the Mid Sweden
University.
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Objectives

The Greenhouse Gas Initiative (GGI) is the largest inter-program
collaborative research effort at IIASA, and has been since its in-
ception. It involves more than two dozen researchers from eight
programs and aims to address questions critical to advancing
scientific understanding and to informing policy processes re-
lated to the challenge of climate change. The Initiative takes as
its context, inter alia, the ultimate goal of the UN Framework
Convention on Climate Change (UNFCCC), namely, to stabilize
atmospheric concentrations of greenhouse gases and thereby
avoid dangerous impacts. However, GGl now also emphasizes
the need for regional approaches that address not only mitiga-
tion or adaptation, but also sustainable development.

Scientific Achievements and Policy
Impact

In 2008 GGI underwent a restructuring and reorientation of its
research agenda. The main focus in 2008 was on regional cli-
mate change issues, with an emphasis on East Asia, particularly
the south of the region: the short-term perspective, as well as
both mitigation and adaptation strategies.

Specifically, research activities included: 1) a modeling exer-
cise to assess the co-benefits of integrated nitrogen manage-
ment with greenhouse gas mitigation and adaptation to climate
change; 2) a robustness evaluation of adaptation options and
strategies for extreme climate risks; 3) the involvement of adap-
tation in integrated climate-change modeling; and 4) the analy-
sis of policy pathways to human development and implications
for greenhouse gas (GHG) emissions.

Integrated Nitrogen Management in China:
INMIC

Economic and demographic drivers continue to increase the
demand for agricultural products in China. However, produc-
tion expansion is constrained by limited land resources. As a
consequence, an increase in environmental impacts must be
expected.

In INMIC we developed a framework of indicators which al-
low these additional environmental impacts to be quantified as
a function of the drivers and potential abatement measures. The
framework combines elements from demand-driven agricultural
modeling (LUC CATSEI model) and simulations of the fluxes to
air and water (GAINS and MITERRA models, respectively). In the
overall framework, the drivers and trends of agricultural intensi-
fication were used to compile indicators of leaching and release
of nitrous oxide and ammonia into the environment in China.
This allows the magnitude of environmental loads to be as-
sessed under alternative demographic and other socioeconomic
scenarios and policy suggestions to be provided on alternative
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pathways for mitigating or minimizing negative environmental
and health risks from agriculture.

While the indicators provide a reasonable foundation for a
comparison of opportunities for action, it must be recognized
that some of the underlying technical parameters have been
taken from European case studies. This means that the derived
indicators will allow a trend and comparative advantage of alter-
native emission reduction strategies to be underlined, but not so
much the absolute quantification of an emission flux.

The work described in this project presents merely a frame-
work which can be used to test scenarios affecting agricultural
activities and their related emissions. The framework has been
set; further scenarios can be defined.

Adaptation to Extreme Climate Risks: ADAPT

The GGI ADAPT project addresses two of the most topical
questions concerning climate-change adaptation in the policy
and modeling communities, namely: What are robust options
for adapting to climate change? and How can adaptation be
taken into account in integrated climate-change modeling? Fo-
cusing on Indian states bordering India and Nepal, these inter-
related questions are being investigated for the agricultural sec-
tor, which is already facing exposure to high risks from weather
extremes. The project proposed focusing on a study site in Uttar
Pradesh, India, with a related study on the neighboring region of
Nepal (making use of available datasets and expertise) in order
to derive important cross-country findings.

Task 1 aimed to quantify relationships between various so-
cioeconomic variables and household- and national-level vulner-
ability to natural hazards and climate change. The first part of
this task was a study of community-level vulnerability to natural
hazards. The dataset used provided the basis for novel work
examining social vulnerability. It enables us to assess lives lost,
number of animals lost, and the number of families affected
per year by flood and landslides to be regressed to levels of
educational attainment at the level of the village development
committee (VDC), economic status variable, population size,
and indicator of physical vulnerability of each VDC. According
to our analysis, the education level emerges as significant, even
after other important co-variates are controlled for. The second
part of the task examined the literature more generally and con-
ducted a study of national-level vulnerability. We reassembled
a global dataset based on country-level data on disaster losses
and socioeconomic data. One result of this analysis was to spec-
ify a disaster "Kuznets curve" to a greater extent than done in
the past, by showing the non-linear relationship between the
human development index (HDI) of the UN Development Pro-
gramme (UNDP) and disaster losses, after controlling for other
driving forces of vulnerability.

Task 2 was concerned with developing a quantitative model
approach and focused on refining the CATSIM Micro model for
assessing the costs and benefits of adaptation of households to
the vagaries of nature under additional climate change stress
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Figure 1. China: Intensity of nitrogen losses (kg nutrients/ha total land), central projection, 2030.

for the case of Uttar Pradesh in Northern India. The CATSIM
framework was organized around a stochastic representation of
the long-term economic welfare of a single household, based on
the cycle of income (in terms of crop production), consumption
(considering minimal caloric needs), debt, savings, and income-
enhancing investment. The model (and representative house-
hold) was informed by our Uttar Pradesh survey, and through
convolution is now able to simulate the combined probabilistic
shocks of both floods and droughts. Projected climate change
impacts on these hazards, estimated through the use of a sta-
tistical downscaling model, have also been incorporated. A key
objective of the project was to make the role of education and
demographic information more prominent in the model frame-
work, which was achieved with the help of collaborators from
the World Population Program (POP) and the Population and
Climate Change Program (PCC). Overall, we are finding that di-
sasters, through their impact on livelihoods, have the potential
to trap farmers in poverty and that development assistance in
the form of deliberate disaster risk management can return im-
portant benefits in terms of helping them escape the poverty
trap. Further, integrated physical (e.g., irrigation) and financial
(e.g., insurance) intervention packages return higher benefits at
similar costs, if interventions targeted at higher (irrigation) and
lower frequency events (insurance) are effectively combined.

Finally, Task 3 of this project compares the robustness and
returns of investing in general development via agricultural
extension services (vocational training) in terms of increasing

farmer efficiency and risk management with deliberate disas-

ter risk management and climate adaptation policies. It was
originally envisioned that tasks 2 and 3 would also relate to the

Nepal case, yet because of a lack of data and models (such as
downscaled climate models, hydrological models, and detailed
household-level information) we had to reconsider and focus the
modeling framework on India.

The Human Development Index, Investments,
and GHG Emissions (HDI)

Enhanced human development achieved through conventional
pathways of economic growth implies increased consumption
of natural resources and increased greenhouse gas emissions.
This activity examines how human development—as measured
through the UNDP Human Development Index—could be pro-
gressed through alternative investments that cause less of an
increase in GHG emissions.

In this project we examined the sensitivity of a major index of
human development, the UNDP HDI to interrelated policy inter-
ventions. Whether the HDI is a reliable index of human develop-
ment or, for that matter, how human development ought to be
defined, are not questions that concern this activity. While some
have argued (e.g., Kelly, 1991) that the HDI offers only limited
insights, we recognize that the HDI is now a pervasive index and
one that resonates well with policymakers.

The policy question addressed is: "Which policy interventions
(education, sanitation, pollution control, health care, etc.) would
lead to equal progress in the HDI compared with a "conven-
tional" increase in per capita income, while causing fewer GHG
emissions?"

The project started only in the fall of 2008, and the objec-
tive for the first few months has been to focus on the impacts
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of alternative investments on HDI in India at the national scale.
In a first step, methodologies have been reviewed to estimate
the potential impact, and the next steps will be to make the
first quantitative estimates. In 2009 the analysis will focus on
subsequent effects and their consequences for GHG emissions.
Furthermore, the feasibility of an extension to other countries
will be assessed.

Other Activities

A number of smaller scale activities have been continued from
2007, among them the further development of the myopic MES-
SAGE model that can be used to study the implications of in-
terim mitigation targets. A paper on this will be presented at the
Climate Congress in Copenhagen in March 2009. Also, at the
beginning of 2008 a study assessing drivers of extreme event
risks in Bangladesh was concluded.

As part of its objective, GGl organizes "special seminars” and
“open forum discussions” on an ad hoc basis, sometimes in co-
operation with other IIASA programs. The aim of these seminars
is to provide IIASA researchers with a platform for discussing
new ideas related to the broad topic of climate change on one
hand and to benefit from the expertise of several external col-
laborators on the other. In 2008 GGl hosted 17 of these events,
some of which had a specific UNFCCC focus, including seminars
on the role of adaptation and the flexible mechanisms in the
UNFCCC process; a climate change negotiation simulation game
with participants in the Young Scientists Summer Program
(YSSP) and staff; and a talk on uncertainty in GHG inventories
and emissions trading. The other seminar topics ranged from
"Parameter estimation for the climate system," through "Manag-
ing future energy demand: Role for energy efficiency," to "How
about geo-engineering?" GGl also organized two review meet-
ings, in which the ongoing research activities were discussed by
a wider IIASA audience.

GGl researchers participated actively in the 14th Conference
of Parties to the UNFCCC in Poznan (Poland) in December 2008
at various side events. Presenters included: Fabian Wagner, Tony
Patt, Reinhard Mechler, and Hannes Boettcher. Other policy
briefings included a presentation on methane mitigation oppor-
tunities at the Clean Air Task Force Policy meeting on Near-Term
Strategies for Slowing Warming in the Arctic: Short-Term Pol-
lutants and Arctic Warming, Copenhagen, Denmark (Wagner),
and invited lectures at the Royal Geographical Society in London
(Patt) and the Tallberg Forum, Tallberg, Sweden (Patt). Confer-
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ence contributions were made, inter alia, by Reinhard Mechler at
the "Natural Catastrophe Risk Insurance Mechanisms for Asia
and the Pacific" conference in Tokyo, organized by the Asican
Development Bank (ADB), Shonali Pachauri (The International
Association for Energy Economics (IAEE) International Confer-
ence, Istanbul, Turkey; Institute of Social Ecology (IFF) Vienna),
and Tony Patt (AdaptCRVA project kickoff conference, Trond-
heim, Norway).

Publications

In 2008 GGl researchers wrote or contributed to 13 peer-reviewed
journal publications (another nine are in the process of being
submitted, under review, or forthcoming), eight contributions to
books, five IIASA Interim Reports (plus two in preparation), and
several other reports. Details can be found in a separate list of
publications. Tony Patt has been associate and co-editor of vari-
ous journals, including Climate and Development, Pallav Purohit
(APD) has been appointed Guest Editor for a Special Issue of
Sustainability on air pollution and GHG mitigation, and Reinhard
Mechler has been invited to be co-editor of the Special Issue on
"Assessing Disaster Risk Management and Climate Adaptation”
of the journal Mitigation and Adaptation Strategies.

Staff

After GGI co-leaders Markus Amann and Nabojsa Nakicenovic
resigned from their positions in May 2008, Fabian Wagner (APD)
was appointed interim coordinator by the interim director. GGI
then self-organized and formed a new leadership group, includ-
ing Fabian Wagner, Tony Patt (RAV), Shonali Pachauri (PCC/ENE),
Reinhard Mechler (RAV), Sylvia Prieler (LUC), Hannes Boettcher
(FOR), and K.C. Samir (POP), representing all research programs
involved in GGI research this year. In 2008 more than 25 staff
from eight different IIASA programs/projects contributed to
GGl's research agenda.

Activities for 2009

Of the three research projects GGl initiated in 2008, two
have been concluded according to plan by the beginning of
2009, while the project on the Human Development Index con-
tinues until the end of 2009. In addition, and in the bottom-up
spirit of the initiative, GGI has made an Institute-wide call for
research proposals for 2009 and received four proposals. At the
time of writing it had not been decided which of those will be
funded, given challenging resource constraints.
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Young Scientists Summer Program

Mahendra Shah, Dean
shah@iiasa.ac.at

There were about 340 applicants to the Young Scientists Sum-

mer Program (YSSP) in 2008, of which 49 were selected from
22 countries from around the world. Since the beginning of the
YSSP in the 1970s, a total of some 1,460 young scientists have
successfully passed through the YSSP Program.

The YSSP team has continued its efforts to make this summer

scientific program more interactive and interdisciplinary as well
as policy-oriented. In 2008 five workshops were organized, each

of three hours' duration. The themes of the workshops were se-

lected in the context of the major challenges facing the world
community in the 21st century. The first workshop, organized by
John Casti from Dynamic Systems (DYN) and partnered
by the Integrated Modeling Environment (IME) introduced the
tools of systems analysis and modeling to the YSSPers, who had
the opportunity during the discussion period to seek advice and
information on their own specific modeling needs.

The second workshop on human wellbeing, coordinated by
Shonali Pachauri of Population and Climate Change
(PCC), focused on issues of food security (LUC), education and
human capital (POP), and human health (HGC), on which brief
presentations were given by the Land Use Change (LUC), World
Population Program (POP), and Health and Global Change

(HGC) programs. Following the presentations by the four par-

ticipating programs, the participating YSSPers were divided into
three groups and discussed the issues of inter-linkage between
the three theme areas as well as the interdisciplinarity between
the issues and how policy could be guided in the real world.

The third workshop, coordinated by Michael Obersteiner
of Forestry (FOR), involved participants from the Air Pollution
and Economic Development (APD), Evolution and Ecology (EEP)

and Energy/Transition to New Technologies (ENE/TNT) programs.

YSSPers were requested to prepare in advance specific issues of
environment and natural resources hat were relevant to their
summer project. This workshop also split the participants into
four groups, each of which elaborated an environmental funding
proposal focusing on issues of integrating remote sensing data
with on-the-ground and household surveys.

The theme of the fourth workshop, coordinated by Fabian
Wagner of the Greenhouse Gas Initiative (GGI) focused

on international climate change negotiations in the real world.
The workshop began with a panel discussion by members of GGI,
Risk and Vulnerability (RAV), DYN, and Processes of Internation-

al Negotiation (PIN). Following this, a roundtable format was
used to conduct negotiations on climate change, with workshop
participants taking policy positions that were representative of
real-world negotiations.
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The fifth workshop, coordinated by Alex Pang and Jane
McDonald of the Institute for the Future (IFTF) and
IASA, lasted a full day; its subject was Global Science and
Technology. All participants came with their laptops which were
interconnected with IFTF's Future X Project. At the end of the
workshop the discussion highlighted the importance of diver-
sity and interdisciplinary issues in the context of innovations and
technological progress and the future of science.

In addition to the above five workshops, three seminars were
organized as follows;

Trends in Emerging Technologies: Energy, Environment and
Development (Kenneth Oye, Massachusetts Institute of Technol-
ogy), Methods and Tools for Integrated Sustainability Assess-
ment (Jill Jager, MATISSE), and Globalization and Equity: Kick-
ing away the ladder (Ha Joon Chang, Cambridge University).
Mahendra Shah also gave the Dean's seminar on Sustainable
Development—From Agenda Setting to Policy Actions.

The YSSPers also organized a seminar on issues of climate
change and extreme events. Monika Swahney (POP YSSPer)
showed a film "when the levees broke," which was followed by
lively discussion on the need for pre-, during, and post phases
of extreme events. The discussion particularly highlighted the
failure of emergency services in the USA during and in the after-
math of the hurricane.

The YSSPers, as well as lIASA staff, were asked to fill out re-
view questionnaire on their experiences of the YSSP 2008. These
results were summarized and shared with the Internal Research
Committee (IRC) members and IIASA staff. This feedback is im-
portant in shaping and focusing the YSSP summer program in
order to give YSSPers insights into the need for systems analysis
and modeling to match applied science to policy actions.
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Barbara Hauser, Coordinator
hauser@iiasa.ac.at

Postdoctoral research opportunities continued to expand at
[IASA during 2008 through the following scholarships and
grants:

[IASA Postdoctoral Program

» Kempe Foundation, Sweden

Academy of Finland

External grants awarded to [IASA’s research programs

Postdoctoral fellows have the opportunity to pursue their
own research interests at [IASA on topics related to [IASA's core
themes. The 12-24 months' scholarships carry special recogni-
tion both within and outside the Institute.

The chance to work in a rich international scientific environ-
ment alongside scientists from over 30 countries and disciplines,
as well as to experience IIASA’'s multidisciplinary approach to
real-world problems, results in a lively and challenging postdoc-
toral environment. The international, interdisciplinary research
environment is clearly recognized by the postdoctoral fellows as
one of the main professional benefits to be gained at IIASA and
gives them the unique experience of being able to work with
multidisciplinary teams. As one fellow remarked, "one of the
advantages of being at IIASA is to learn to communicate with
colleagues of completely different backgrounds and discover
new angles to work on common problems."

Programs for Young Scientists

Jason Blackstock and Jacob Johansson received the two
2008 1IASA-funded postdoctoral positions. Blackstock joined
the RAV program where he is focusing on evaluating the scien-
tific, political, and economic implications of climate engineering
(geoengineering) concepts aimed at limiting the negative conse-
quences of climate change caused by greenhouse gas emissions.
Johansson took up his appointment in the EEP program where
he is developing eco-evolutionary models for explaining funda-
mental patterns of variation in plant community structures. The
project is a part of an international collaborative effort to create
a new generation of evolutionarily informed vegetation models
for predicting responses to global climatic trends.

Terence Fell, Erling Lundevaller, and Johan Ostergren
were the recipients of the 2008 postdoctoral scholarships
funded by the Swedish Kempe Foundation. Fell is working
with the Forestry Program, looking into the analysis of forestry
management's institutional performance in local community
settings. Lundevaller is focusing on methods for demographic
projections within the World Population Program and Ostergren
joined the EEP program to look into eco-genetic modeling of
human-induced evolution (i.e., dams and fisheries) in anadromous
fish in general, with a particular focus on sea trout.

In total, IIASA had 17 postdoctoral fellows in permanent resi-
dence at IIASA during 2008.
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lain Stewart
stewart@iiasa.ac.at

Objectives

[IASA established a new Communications (COM) Department in
March 2008 to help position IIASA as a leading global research
organization dealing with environmental, economic, technologi-
cal, and social change. The aims of the new department are:

1. Raising awareness of IIASA’s objectives and impact, and
building positive perceptions of IASA among external target
audiences;

2. Supporting the development of new and existing partner-
ships (funders, researchers, policymakers);

3. Bringing attention to and fostering research opportunities;

4. Supporting the communication activities of IIASA scientists;
and

5. Developing an internal environment that encourages IIASA
scientists to communicate.

Activities in 2008

During 2008 COM focused on developing the communication
channels to its target audiences in collaboration with relevant
[IASA programs and departments.

[IASA's key external audiences are:

1. NMOs and potential NMOs (with Directorate [DIR]);

2. Scientific community including young researchers (with Re-
search Programs);

3. Policymakers (national and international) (with Research Pro-
grams);

4. Diplomatic community (with DIR);

5. Media and general public (with DIR and Research Pro-
grams);

6. Funding community (with Office of Sponsored Research
[OSR]); and

7. Alumni (with OSR and IIASA Society).

NMOs

Objective: To raise awareness of, support for, involvement of,
and commitment to IIASA, such that NMOs can be ambassadors
for the Institute in their home countries. To this end, COM:

» Produced the Annual Report 2007, the Progress Report 2007,
and a revised [IASA Charter;

 Organized various high-level meetings including IIASA Coun-
cil, IASA Science Advisory Committee, Retreat for new NMOs,
EU Ambassadors at IIASA, IIASA Energy Day in Poland;

o Distributed new IIASA publications, press releases, and other
communication materials (e.g., YSSP flyer and posters, Post-
doc flyer and posters) to NMOs;

 Supported the DIR in the strategic planning process; and

o Developed a standard IIASA PowerPoint presentation (in
progress)

Scientific Community

Objective: To raise awareness, support, involvement, and com-
mitment such that IIASA is recognized for its world-class science
and teams of scientists; and as an employer of choice. With this
in mind, COM:

Negutlated
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Selected publications: [IASA Charter, Annual Report (left); Negotiated Risks, Lung Health in Rural Nepal (center); Options, PinPoints

(left)
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o Produced IIASA books (Negotiated Risks [PIN], Technologi-
cal Innovation across Nations [Watanabe]) to be published
in 2009;

» Produced IIASA Research Reports (Lung Health in Rural Ne-
pal [POP]);

 Published 38 IIASA Interim Reports;

» Produced two issues of IIASA's magazine Options and three
newsletters for research programs (PinPoints [x2], POPNET);

o Produced a range of branded material for YSSPers includ-
ing the handbook: YSSP calendar, directory, YSSP certificates,
material for YSSP Awards Dinner;

» Produced IIASA Postdoc flyer, poster, and new Web site;

 Produced six podcasts; and

 Produced video summary of the IIASA Conference 2007.

Policymakers and Diplomatic Community

Objective: To raise awareness, support, involvement, and com-
mitment such that policymakers view IIASA as a reliable source
of high-quality, neutral research on international issues. Activi-
ties included:

« Launching a new series of IIASA publications, namely, IASA
policy briefs;

» Working closely with APD Program to communicate its new
scientific model, GAINS, to policymakers by producing a bro-
chure on the model, developing a range of branded materials,
generating positive press coverage, and redesigning the APD
Program’s Web site;

« Increased interaction with communication teams in relevant
national and international organizations (e.g. United Nations
Communications Group in Vienna);

» Announcements to the diplomatic community in Vienna re-
garding the changing leadership at IIASA; and

« Organization of a meeting for EU ambassadors at lIASA.

Progress Report 2008

All Audiences Including General Public and
Media

Objective: To raise awareness of IIASA. Activities included:

« Production of Options (June, November);

« Organization of the Koopmans lecture by Sir John Bedding-
ton in Vienna which was attended by 150 senior diplomats,
scientists, and policymakers from the Austrian government
and international organizations;

« Establishment of a new IASA Press Office, improvement of
[IASA's media database, including media in NMO countries,
issuing of 10 press releases;

 Production of brochures on IIASA research: GAINS-ASIA,
Fragility of Critical Infrastructures;

o Development of IIASA’s Web site, which included increas-
ing the visibility of 1IASA’s research through more "new
research”; announcements on the front page, adding new
sections on the Nobel Prize, Awards, Climate Change Confer-
ence at Poznan; and

« Preparations for the redesign of IIASA's Web site by running
a Web site survey, running focus groups with Web users, and
investigating external Web design agencies.

Supporting the Communication Activities of
IIASA Scientists

COM provided a range of services to support IIASA scientists.
These included: English language editing; science writing; graph-
ic design; conference services; publication production; negotia-
tion with book publishers; printing; and maintaining publication
lists and mailing lists.

COM also supported communication efforts of IIASA scien-
tists that help [IASA achieve its key objectives by:

« Professionally managing IIASA's Web site and helping pro-
grams improve their Web sites;

[IASA Polich Briefs

Appendices



Progress Report 2008

Running a proactive and reactive press office; and

Advising scientists on communication strategy and provid-

ing specialized support to implement communication tactics
from podcasts to media training.

115

Redesigning IIASA's Web site to reflect IIASA’'s new strat-
eqy,

Promoting the Institute’s climate change research in the run
up to the UN Climate Change conference in Copenhagen in

Lo December 2009;
Activities in 2009 o Launching an e-newsletter;
« Publishing a popular science book; and
» Developing a communications toolkit to support and encour-
age IIASA scientists to communicate their work to wider au-
diences outside academia.

In 2009 COM will continue to develop the above-mentioned
communication channels. It will build on this approach follow-
ing the launch of IIASA’s new research strategy by developing a
communications strategy that supports the new strategic plan.
Other activities will include:

Performance Indicators for 2008
Readership of many IIASA publications continued to increase with the circulation of Options reaching over 6,000; [IASA Annual
Report over 3,000; PINPoints over 3,000; and POPNET over 2,500.

[IASA Policy Briefs were launched in 2008 and the first four briefs were distributed to over 7,500 readers. Feedback was posi-
tive, for example:

“I'do not know how | got a place in your mailing list, but the material sent is really interesting and meaningful."
Rajbir Singh, Ministry of Environment & Forests, New Delhi, India

“Mr Barroso received this policy brief with interest and has taken note of its contents."
Matthew Baldwin, Office of the President, European Commission

“While the research results are good and convincing, my main concern is how to translate them into actions. Kindly send to me
extra copies, if available, of the policy brief for distribution to my colleagues at ECA."

Hassan Musa Yousif, United Nations Economic Commission for Africa, Ethiopia
Media coverage increased significantly in 2008 by 105 percent from 190 hits (in 21 countries) in 2007 to 390 hits (in 28 coun-
tries) in 2008. The increase continues with already 290 hits (36 countries) between January and April 2009.

Visitors to IIASA's Web site rose by 8 percent from 154,139 in 2007 to 166,769 in 2008. [IASA's Podcasts again proved highly
popular with downloads increasing by 82 percent from 4163 in 2007 to 7468 in 2008.
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Contracts, Grants, and Donations

Austrian Conference on Spatial Planning, Vienna, Austria
Austrian Development Agency, Vienna, Austria

Austrian Exchange Service, Vienna, Austria

Austrian Research Promotion Agency, Vienna, Austria
Austrian Science Fund, Vienna, Austria

City of Vienna, Cultural Department, Science and Research
Promotion, Vienna, Austria

Federal Ministry for Education, Science and Culture, Vienna,
Austria

Federal Ministry for Science and Research, Vienna, Austria
MERIT Consulting and Brokerage, Vienna, Austria

Vienna Institute for Demography, Vienna, Austria

Vienna Science and Technology Fund, Vienna, Austria
Petroleo Brasileiro S.A., Rio de Janeiro, Brazil

European Science Foundation, Strasbourg, France

The European Space Agency, Paris, France

Carl von Ossietzky University, Oldenburg, Germany
Forschungsverbund Berlin e.V., Berlin, Germany

Friedrich Schiller University Jena, Jena, Germany

Potsdam Institute for Climate Impact Research, Potsdam,
Germany

All India Disaster Mitigation Institute, Ahemdabad, India
Ministry for the Environment and Territory, Rome, Italy

Acid Deposition and Oxidant Research Center, Niigata,
Japan

Kyoto University, Kyoto, Japan

Tokyo Electric Power Company, Tokyo, Japan

Toyota Central Research & Development Laboratories, Inc.,
Aichi, Japan

Toyota Motor Corporation, Aichi, Japan

Korea Science and Engineering Foundation, Daejeon-City,
Republic of Korea

European Climate Foundation, Den Haag, Netherlands
Netherlands Environmental Assessment Agency, Bilthoven,
Netherlands

Norwegian Meteorological Institute, Oslo, Norway

ENIPPF Ltd., Moscow, Russia

Institute for Energy and Finance, Moscow, Russia

Russian Academy of Sciences, Moscow, Russia

Royal Swedish Academy of Agriculture and Forestry,
Stockholm, Sweden

Swedish Environmental Research Institute Ltd, IVL, Goeteborg,
Sweden

Swedish  Meteorological and  Hydrological  Institute,
Norrkoeping, Sweden

The Royal Swedish Academy of Agriculture and Forestry,
Stockholm, Sweden
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The Swedish Research Council for Environment, Agricultural
Sciences and Spatial Planning, Stockholm, Sweden
Department for International Development, London, United
Kingdom

Entec UK Ltd, Newcastle, United Kingdom

Imperial College of Science, Technology and Medicine, Lon-
don, United Kingdom

Manchester Metropolitan University, Manchester, United
Kingdom

University of Bristol, Bristol, United Kingdom

CATF — Clean Air Task Force, Boston, MA, USA

Forest Trends, Washington, DC, USA

Harvard Business School, Boston, USA

National Academy of Sciences, Washington, DC, USA
National Aeronautics and Space Administration, Washington,
DC, USA

Smith Richardson Foundation, Inc, Greensboro, USA

United States Environmental Protection Agency, Washington
DC, USA

United States Institute of Peace, Washington, DC, USA
Department for International Development, London, United
Kingdom

Entec UK Ltd, Newcastle, United Kingdom

Imperial College of Science, Technology and Medicine, Lon-
don, United Kingdom

The Manchester Metropolitan University, Manchester, United
Kingdom

University of Bristol, Bristol, United Kingdom

European Commission, DG Agriculture & Rural Development,
Brussels, Belgium

European Commission, DG Environment, Brussels, Belgium
European Commission, DG Environment, LIFE, Brussels,
Belgium

European Commission, DG Fisheries and Maritime Affairs,
Brussels, Belgium

European Commission, DG Research, Brussels, Belgium
European Commission, Intelligent Energy Executive Agency,
Brussels, Belgium

European Commission — Joint Research Centre, Ispra (VA),
I[taly

OPEC Fund for International Development, Vienna, Austria
European Science Foundation, Strasbourg, France

European Space Agency, Paris, France

Food and Agriculture Organization of the United Nations,
Rome, Italy

European Climate Foundation, Den Haag, Netherlands

The World Bank, Washington DC, USA
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2008 Scientific Meetings, Sponsored or Co-Sponsored

by IASA

ADAM A2 Meeting
17-18 January
Risk and Vulnerability

Second Meeting of the ICES Study Group on Fisheries-Induced
Adaptive Change [SGFIAC]

20-27 January (held in Copenhagen, Denmark)

Evolution and Ecology

A Systems Analysis Approach to Health and Wellbeing in the
Urban Environment

23-26 January

Health and Global Change

ALICE Meeting
1 February
Risk and Vulnerability

Global Energy Assessment Executive Committee
February 03—05
Global Energy Assessment

SCENES Inter-Workpackage Meeting
6—8 February
Risk and Vulnerability

QUARTERMASS/QUEST Project Workshop
67 February
Forestry

PIN Roadshow, Geneva
11 February (held in Geneva, Switzerland)
Processes of International Negotiation

PIN Steering Committee Meeting
12—13 February (held in Geneva, Switzerland)
Processes of International Negotiation

10th Workshop on the Model Intercomparison Study in Asia
(MICS-Asia)

18-19 February

Atmospheric Pollution and Economic Development

Young Scientists Winter Symposium
21-22 February
Young Scientists Summer Program

Disaster Risk Management in Madagascar Workshop
26-28 February
Risk and Vulnerability

Director Search Committee Meeting and Candidate Interviews
12-14 March
Directorate

Vulnerability and Opportunity of Methane Hydrates Workshop
13-14 March
Transitions to New Technologies

Appendices

NEEDS RS2b meeting
13-14 March
Integrated Modeling Environment

Task workshop on Management of fisheries-induced adaptive
changes; in the framework of the European Research Training
Network FishACE

25-28 March (held in Maastricht, Netherlands)

Evolution and Ecology

Tst Meeting of the Network for National Integrated Assessment
Modelling (NIAM)

2-3 April

Atmospheric Pollution and Economic Development

LIFE II-EC4MACS Annual Project Meeting
3—4 April
Atmospheric Pollution and Economic Development

Symposium & Workshop: Towards an Evolutionary Ecology
Vegetation Model (EEVM)

7-18 April (held in Sydney, Australia)

Evolution and Ecology

Science Advisory Committee (SAC) Meeting
1011 April
Directorate

Enviro-RISKS Workshop
18 April
Forestry

Global Energy Assessment Knowledge Module (18) Working
Group Meeting on Urbanization

24-25 April

Transitions to New Technologies

[IASA DAYS IN REPUBLIC OF KOREA
27-29 April (held in Seoul, Republic of Korea)
Council and External Relations

Second Phase of IIASA-TITech Collaboration—Mini-Workshop
on "Hybrid Management in the 21st Century

1-2 May

General Research

Global Energy Assessment Executive Committee
5—-6 May
Global Energy Assessment

Course on Advanced Large Scale GAMS Modeling with an
Emphasis on Agriculture, Forestry and the Environment
5-8 May

Forestry

UN CSD-16 Side Event: Food Security and Sustainable Agricul-
ture—The Challenges of Climate Change in Sub-Saharan Africa
8 May (held in New York, NY, USA)

General Research
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2008 Steering Committee Meeting of the European Networking
Programme FroSpects (Frontiers of Speciation Research)

12 May (held in Strasbourg, France)

Evolution and Ecology

Council Meeting
26-27 May
Directorate

Global Energy Assessment Knowledge Module (25) Working
Group Meeting on Technology

26-27 May

Transitions to New Technologies

GEA Council Meeting
28-29 May (held in Lund, Sweden)
Global Energy Assessment

[IASA Day in Poland
10 June (held in Warsaw, Poland)
Council and External Relations

A Systems Analysis Approach to Health and Wellbeing in the
Urban Environment-2nd planning meeting

17-19 June

Health and Global Change

CCTAME Kick-off
18-19 June
Forestry

Theorists Meet Practitioners
20 June
Processes of International Negotiation

External Efforts to Promote Negotiation in Internal Identity
Conflicts

21-22 June

Processes of International Negotiation

PIN Steering Committee Meeting
23-24 June
Processes of International Negotiation

GEO-BENE Progress Meeting 08
23-24 June
Forestry

French Embassy Briefing of Pan-EU Ambassadors in Vienna due
to French EU Presidency (July—December 2008)

3 July

Directorate

Editorial meeting for joint work on EEP's "Fisheries-induced
Adaptive Change" book

4— 8 August

Evolution and Ecology

The Economics of Technologies to Combat Global Warming
4-5 August (held in Snowmass, CO, USA)
Transitions to New Technologies

Progress Report 2008

Evolving Fish, Changing Fisheries—Symposium to be held at the
Annual Meeting of the American Fisheries Society (AFS)

17-21 August (held in Ottawa, Canada)

Evolution and Ecology

Project start-up meeting for a Swedish—Russian project with
APD

19 August

Atmospheric Pollution and Economic Development

EUCAARI Meeting
29 August
Atmospheric Pollution and Economic Development

IDRIM Workshop on Integration and Multidisciplinarity
1-2 (September held in Varese, Italy)
Risk and Vulnerability

2nd Phase: 2nd IIASA-Tokyotech Workshop on "Hybrid Man-
agement in the 21st Century"

6—7 September

General Research

Global Energy Assessment Executive Committee
10-12 September
Global Energy Assessment

Integrated Assessment Modeling Consortium (IAMC) Meeting
22-23 September (held in Baden, Austria)
Energy

Working Subgroup Meeting of the Integrated Assessment Mod-
eling Consortium (IAMC) Meeting and EMF (Energy Modeling
Forum) Working Group on Transitions

24 September

Transitions to New Technologies

EMF (Energy Modeling Forum) Working Group Meeting
25-26 September
Energy

3rd Caspian Dialog (2008)
1—4 October (held in Almaty, Kazakhstan)
Processes of International Negotiation

Global Energy Assessment Knowledge Module (18) Working
Group Meeting on Urbanization

1-2 October (held in New York, NY, USA)

Global Energy Assessment

NMO Retreat
6—70ctober
Directorate

Science Advisory Committee (SAC) Meeting
16—17 October
Directorate

Applications of Dynamic Systems to Economic Growth with
Environment

7—-8 November

Dynamic Systems
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QUEST-QUATERMASS Internal Workshop "From Case Studies
to Global Modeling 2"

10—11 November

Forestry

Council Meeting
17-18 November
Directorate

EU-Mena Workshop
24-27 November
Risk and Vulnerability

Discontinuities in Complex Adaptation Systems
24-25 November
Risk and Vulnerability

Strategic Planning Workshop
24-25 November
Directorate

The IIASA Koopmans Lecture by Professor John Beddington on
Science and Innovation in the 21st Century

28 November (held in Vienna, Austria)

Directorate

Effects of Migration on Population Structures in Europe
1-2 December (held in Vienna, Austria)
World Population
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Global Energy Assessment Knowledge Module (10) Working
Group Meeting on Energy End-Use (Efficiency): Buildings
4-5 December

Global Energy Assessment

Global Energy Assessment Knowledge Module (24) Working
Group Meeting on Innovation

8—10 December (held in Cambridge, MA, USA)

Global Energy Assessment

PIN Roadshow Warsaw
10 December (held in Warsaw, Poland)
Processes of International Negotiation

PIN Steering Committee Meeting
11-12 December (held in Warsaw, Poland)
Processes of International Negotiation

Strategic Planning Workshop Il
15—-18 December
Directorate

Population Dynamical Consequences of Harvesting-induced
Adaptive Evolution

15—17 December (held in Bastad, Sweden)

Evolution and Ecology
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January — March

» 18 January 2008, Tae-Soo Chon, Division of Biological Sci-
ences, Pusan National University, Busan, Republic of Korea,
“Disturbance Monitoring: From Communities to Behaviors"

o 27 February 2008, Barry Kellman, Director, International
Weapons Control Center, and Professor of International Law,
DePaul University, Chicago, "Threats of Man-Made Pandem-
ic Disease — Need for Applied Systems Analysis"

» 18 March 2008, Alan McKane, University of Manchester,
"Fixation and Consensus Times on a Network: A Unified Ap-
proach”

April — June

« 11 April 2008, David Lane, University of Modena and Reg-
gio Emilia, and Santa Fe Institute, "Is Innovation Infrastruc-
ture Sustainable?"

14 April 2008, Linda See, School of Geography, University
of Leeds, "Neutral Networks: An Overview and Applications
in Flood Forecasting”

o 17 April 2008, Peter Duinker, School for Resource and En-
vironmental Studies Faculty of Management, Dalhousie Uni-
versity, Halifax, Canada, "Scenario Analysis for Understand-
ing Forest Policy: Experiences with European and Canadian
Forests"

o 21 April 2008, Harald Katzmair, Founder and Director,
Network Analysis for Science and Business Research, "Clas-
sifying and Evaluation (social) Networks"

» 29 May 2008, Olof Leimar, Department of Zoology, Stock-
holm University, “Species Packing"

» 30 May 2008, Jorgen Ripa, Lund University, Sweden,
“Adaptive Dynamics in Stochastic Environments”

o 4 June 2008, Jayant A. Sathaye, Lawrence Berkeley Na-
tional Laboratory, University of California, Berkeley, "Manag-
ing Future Energy Demand: Role for Energy Efficiency”

» 4 June 2008, Rangan Banerjee, Energy Systems Engineer-
ing, Indian Institute of Technology, Bombay, "Renewable
Power Generation in India: Establishing Feasible Targets"

» 9 June 2008, Claus Rueffler, Faculty of Mathematics, Uni-
versity of Vienna, "Bet-hedging or Phenotypic Plasticity:
What is Better in a Stochastically Varying Environment?"

e 12 June 2008, Lise Marty, Laboratoire Ressources
Halieutiques, French Research Institute for Exploitation of
the Sea, Port-en-Bessin, France, "Effects of Growth and
Mortality on the Evolution of Maturation Reaction Norms"

e 26 June 2008, Ken Haste Andersen, AQUA — National In-
stitute of Aquatic Resources, Technical University of Denmark,
"Size Structured Models of Marine Fish Communities”

July — September

» 3July 2008, Agnes Rettelbach, Max F. Perutz Laboratories,
University of Vienna, "Effects of Genetic Architecture on the
Evolution of Assortative Mating under Frequency Dependent
Disruptive Selection"
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9 July 2008, Alan Meier, Senior Scientist, Lawrence Berke-
ley National Laboratory, "Principal Agent Problems and the
Demand for Energy"

14 July 2008, Suam Kim, Pukyong National University,

Busan, Republic of Korea, "Environmental Variability and its

Effects on Fish Resources in the Northwestern Pacific Eco-

system"

« 14 July 2008, Fabio Dercole, Politecnico di Milano, Milan,
Italy, "Consequences of Technology Innovation on Fisheries
Resilience: The Point of View of Adaptive Dynamics"

« 16 July 2008, Richard Klein, Stockholm Environment Insti-
tute (SEI), "Adaptation and the UNFCCC"

o 29 July 2009, Gennady Matishov, Southern Scientific Cen-
tre, Russian Academy of Sciences, Rostov-on-Don, Russia,
"Key Directions of Basic Science in the Southern Region of
Russia (results and tasks)"

o 31 July 2008, A. Sonntag and U. Schubert, Institute for
Regional Development and Environment, Vienna University
of Economics and Business Administration, "Input-Output-
Analysis as a Holistic Approach to Evaluate and Rank Energy
Policy Actions"

e 28 August 2008, Mikhail Malioutov, Department of
Mathematics, Northeastern University, "Context-free Attri-
bution of Text Authorship: A Review"

» 1 September 2008, Serguei Kaniovski, Austrian Institute
of Economic Research (WIFQ), "Probabilistic Aggregation of
Correlated Dichotomous Choice with Applications to Deci-
sion-making in Groups"

o 25 September 2008, Tamara Miinkemiiller, Department

of Ecological Modelling, Helmholtz Centre for Environmental

Research — UFZ, Leipzig, Germany, "“Hutchinson Revisited:

Variability in the Mechanisms of Density Regulation Facili-

tates Species Coexistence”

October — December

« 15 October 2008, John E. Tilton, Visiting Professor, Insti-
tute for Environmental Decisions (IED) Natural and Social Sci-
ence Interface (NSSI), ETH Zurich, "China's Impact on Global
Markets for Mineral Commodities”

e 31 October 2008, Tae-Soo Chon, Division of Biological Sci-
ences, Pusan Natinal University, Busan, Republic of Korea,
"Species Abundance Patterns in Benthic Macroinvertebrate
Communities in Response to Disturbances in Streams"

e 31 October 2008, Jin-Yeong Kim, Coastal and Offshore
Fisheries Resources Division, National Fisheries Research and
Development Institute (NFRDI), Busan, Republic of Korea,

"Population Variation of Sardine (Sardinops melanosticta) in
Korean Waters, in Relation with Climate Change and Fish-
ing"

o 3 November 2008, Vasileios Dakos, Aquatic Ecology
and Water Quality Management, Wageningen University,

"Aquatic Ecology & Water Quality Management”
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» 7 November 2008, Derrick Moot, Lincoln University, Can-
terbury, New Zealand, "Adaptation in New Zealand: Past,
Present and Future”

» 11 November 2008, Alexander Slaski, Program on En-
ergy and Sustainable Development (PESD), Stanford Univer-
sity, "Transition from Traditional Biomass to Modern Energy
Sources"

» 28 November 2008, John Beddington, UK Government
Chief Scientific Adviser, "Science and Innovation in the 21st
Century"
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2008 IIASA Publications, by Research Program

Atmospheric Pollution and Economic
Development (APD)

Journal Articles (Peer-Reviewed)

Birmili W, Alaviippola B, Hinneburg D, Knoth O, Tuch T, Kleefeld-Borken J
& Schacht A (2008). Dispersion of traffic-related exhaust particles near
the Berlin urban motorway: Estimation of fleet emission factors. Atmo-
spheric Chemistry and Physics Discussions, 8(4):15537-15594.

Crutzen PJ, Mosier AR, Smith KA & Winiwarter W (2008). N,O release
from agro-biofuel production negates global warming reduction by re-
placing fossil fuels. Atmospheric Chemistry and Physics, 8(2):389-395.
(GGI)

Han Z, Sakurai T, Ueda H, Carmichael GR, Streets D, Hayami H, Wang Z,
Thongboonchoo N, Engardt M, Bennet C, Fung C, Park SU, Kajino M,
Sartelet K, Matsuda K & Amann M (2008). MICS-Asia II: Model inter-
comparison and evaluation of ozone and relevant species. Atmospheric
Environment, 42(15):3491-3509.

Hayami H, Sakurai T, Han Z, Ueda H, Carmichael GR, Streets D, Holloway
T, Wang Z, Thongboonchoo N, Engardt M, Bennet C, Fung C, Chang A,
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Scientific Staff

Marek Makowski (Poland), Project Leader
Alexei Gaivoronski (Norway)

Janusz Granat (Poland)

Shuo Liu (China)

Hongtao Ren (China)

Jacek Wojciechowski (Poland)

Yurii Yermoliev (Ukraine)

YSSP

Sayaka Kanata (Japan)

Adam Kiczko (Poland)

Shuo Liu (China)

Dongling Zhang (China)
Administrative Support

Sitti Amalia Priyatna (Indonesia)

INS

Robert Ayres (USA)

Michael Beck (United Kingdom)
Warren Sanderson (USA)

Michael Thompson (United Kingdom)
Yurii Yermoliev (Ukraine)

LUC

Scientific Staff

GUnther Fischer (Austria), Program Leader
Tatiana Ermolieva (Austria)
Kateryna Gumeniuk (Ukraine)
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Sylvia Prieler (Austria)

Huanguang Qiu (China)
Mahendrakumar Shah (United Kingdom)
Laixiang Sun (United Kingdom)

Ferenc Toth (Hungary)

Eva Tothne Hizsnyik (Hungary)
(France)sco Tubiello (USA)

Harrij van Velthuizen (Netherlands)
David Wiberg (USA)

Postdoctoral Research Scholar
Edmar Teixeira (Brazil)
YSSP

Stefan Berecz (Austria)
Janne Helin (Finland)
Flora Piasentin (Brazil)
Liangjie Xin (China)

Syed Zaidi (Pakistan)
Administrative Support

Cynthia Enzlberger-Vaughan (Austria)
PCC

Scientific Staff

Brian O'Neill (USA), Program Leader
Regina Fuchs (Austria)

Karl Gmeiner (Austria)

Nikolay Melnikov (Russia)

Shonali Pachauri (India)

Katarina Zigova (Slovakia)

Postdoctoral Research Scholar
Katsumasa Tanaka (Japan)
Administrative Support
Ekaterina Smirnova (Netherlands)

PIN

Scientific Staff

Rudolf Avenhaus (Germany)
Franz Cede (Austria)

Guy Olivier Faure (France)
Victor Kremenyuk (Russia)
Paul Meerts (Netherlands)
Ariel Penetrante (Philippines)
Gunnar Sjostedt (Sweden)
William Zartmann (USA)

YSSP

Carolin Gorzig (Germany)
Louise Van Schaik (Netherlands)

POP

Scientific Staff

Wolfgang Lutz (Austria), Program Leader
Bilal Barakat (Germany)

Jesus Crespo Cuaresma (Spain)

Victor Garcia Guerrero (Mexico)
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Anne Goujon (France)

Samir K.C. (Nepal)

Tapas Mishra (India)

Warren Sanderson (USA)
Serguei Scherbov (Netherlands)
Vegard Skirbekk (Norway)
Marcin Stonawski (Poland)
Erich Striessnig (Austria)

Emma Terama (Finland)
Muhammad Wazir (Pakistan)
Christopher Wilson (United Kingdom)

Postdoctoral Research Scholar
Erling Haggstrém Lundevaller (Sweden)
Yssp

Zachary Almquist (USA)
Monika Sawhney (India)
Pavlo Shevchuk (Ukraine)

Administrative Support

Marilyn Brand! (USA)
Ekaterina Smirnova (Netherlands)

RAV

Scientific Staff

Joanne Bayer (USA), Program Leader
Aniello Amendola (Italy)

Anna Dubel (Poland)

Stefan Hochrainer (Austria)

Harvir Kalirai (United Kingdom)

Juha Kématri (Finland)

Mohammad Khan (Pakistan)

Nadejda Komendantova-Amann (Austria)

Daniel Kull (USA)

Piotr Magnuszewski (Poland)
Reinhard Mechler (Germany)
Unmesh Patnaik (India)
Anthony Patt (USA)

Georg Pflug (Austria)

Jan Sendzimir (USA)

Pablo Suarez Argentina
Michael Thompson (United Kingdom)
Keith Williges (USA)

Christoph Wolfsegger (Austria)

Progress Report 2008

Postdoctoral Research Scholar
Jason Blackstock (Canada)
Peccei Scholarship

Marta Vicarelli (Italy)

YSSP

Paulina Hetman (Poland)
Koichi Mikami (Japan)

Saskia Werners (Netherlands)
Nancy Wozabal (India)

Administrative Support

Helene Pank! (Austria)
Jun Watabe (Japan)

TNT

Scientific Staff

Arnulf Griibler (Austria), Program Leader (acting)
Vadim Chirkov (Russia)

Tieju Ma (China)

Nebojsa Nakicenovic (Austria)

Keywan Riahi (Austria)

Gerald Silverberg (USA)

Daniel Steinberg (USA)

Postdoctoral Research Scholar
Christopher Doll (United Kingdom)
YSSP

James McNerney (USA)
Michel Miller (Switzerland)

Scientific Support
Peter Kolp (Austria)
Administrative Support

Katalin David (Australia)
Patricia Wagner (USA)

Summary

In 2008, 203 research scholars, research assistants, postdoctoral research scholars from 34 different countries worked at IIASA;
holding full-time, part-time or short-term contracts.

Together, these 203 scientists contributed 111 person-years to lIASA's research.
(For all statisticians out there: in 2007, 192 scientists contributed 104 person-years.)

Appendices



