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The International Institute for Applied Systems Analysis
(IIASA) is an independent, international research
institute with National Member Organizations in Africa,
the Americas, Asia, and Europe. Through its research
programs and initiatives, the institute conducts policyoriented research into issues that are too large or
complex to be solved by a single country or academic
discipline. This includes pressing concerns that affect the
future of all of humanity, such as climate change, energy
security, population aging, and sustainable development.
The results of IIASA research and the expertise of
its researchers are made available to policymakers
in countries around the world to help them produce
effective, science-based policies that will enable them to
face these challenges.
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Message from the Director
General and Council Chair
The institute’s strategic aims are to apply advanced systems analysis to provide
solutions to problems that hinder the developmental aspirations of billions of
people, many of whom suffer chronic poverty, as well as an analytical framework for
addressing the challenges that face the natural systems on which the whole of humanity
depends. In 2019, IIASA researchers once again did justice to these aspirations through
their continued dedication to producing high quality research and policy related outputs.
In this report, we highlight research on a variety of topics aiming to address some of
the most pressing issues of our time and to provide science based insights for
policymakers. A number of studies for instance explored the relation between energy
demand, development, and climate change; and in another, researchers looked into the
potential of citizen science to contribute data for monitoring progress on the UN
Sustainable Development Goals (SDGs). In addition, IIASA researchers delved deeper
into issues such as the degree to which the negative economic consequences of
population aging can be mitigated by changes in migration, education, and labor force
participation; and how machine-learning algorithms can be used to empower systems
analysis.
As we approach the end of the period covered by the IIASA Strategic Plan 2011-2020,
a significant amount of work also went into formulating a new strategy to guide the
institute’s research agenda over the coming decade. The process kicked off early in 2019
with the help of a strategy working group comprising representatives of various IIASA
research programs and professional services departments.
IIASA remains committed to the organizations and individuals that share our belief
that finding comprehensive, systemic, practical solutions to the challenges the world
faces today requires scientific expertise that is free from national and political interests.
We would like to thank our member organizations and donors, for their continued
support and generosity in 2019. With your help, we will continue to pursue the goal of
contributing to a more sustainable future for all.

Michael Clegg

Albert van Jaarsveld

Council Chair

Director General and CEO

THE IIASA MISSION is to provide scientific insight and guidance
to policymakers worldwide by finding solutions to global problems
through applied systems analysis. In this way, the work helps
to improve human wellbeing and protect the environment.
Read more

IIASA Strategic Plan 2011-2020
IIASA Research Plan 2016-2020

Projects initiated in 2019
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HIGHLIGHTS

REGIONAL
HIGHLIGHTS

The Systems Analysis and the AMERICAS
regional conference in Rio de Janeiro looked
at challenges shared by countries in the region
and how systems analysis can address them.

Researchers investigated the determinants
of different types of capital flows to MEXICO
and the impact of shocks on each component
of the financial account for the Mexican
Balance of Payments.

The first US Aging Data Sheet presented
traditional and new measures of aging
for all US states.

A study showed that female yellow perch in
Lake Erie, US, may be rapidly evolving delayed
maturation since harvest was relaxed in the
late 1990s. The results provide a rare
example of evolutionary bounce-back.

A course on policy planning in aging societies
and population projections was held in Bangkok,
with participants from CHINA, INDONESIA,
and THAILAND.

Engagement with multiple stakeholders in CHINA,
JAPAN, and MALAYSIA resulted in the development
of a regional water resources assessment model to
build capacity and a research- and policy framework.

The results from a collaboration with researchers
in CHINA showed that a global power grid could
help unlock remote renewable energy resources
and reduce greenhouse gas emissions.

Input was provided to the Indian Government
on the design of a program that provides
liquid petroleum gas access for clean
cooking in rural INDIA.
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Researchers contributed to the land use sector
assessment in the Low Carbon Development
INDONESIA (LCDI) Report, launched by the
Ministry of National Development Planning.

The BeWhere MALAYSIA model, developed with
the Universiti Teknologi Malaysia, was used for
bioenergy policy assessment for the country.

REGIONAL
HIGHLIGHTS

Collaborating with the KOREA Environment
Institute, researchers used participatory
research methods to operationalize climate risk
management with a focus on disaster risk
management and climate adaptation.

Researchers investigated cooperation
opportunities in GREATER EURASIA, including
the impact of digitalization, the potential
to enhance the economic ties, and fostering
dialogue among stakeholders.

The risk of large-scale arboviral outbreaks
in EUROPE resulting from the spread of a
specific mosquito species due to climate
change was highlighted in a study.

A citizen science mobile app was launched
to gain insights into the use of urban
green spaces in AUSTRIA.

Globe: © Mtkang | Dreamstime

An ISRAEL version of the Greenhouse Gases –
Air Pollution Interactions and Synergies
(GAINS) model is being implemented in
collaboration with the Israeli Ministry of
Environment, to support the development of
cost-effective pollution control policies.

Studies for the SWEDISH Environmental Protection
Agency investigated the trade-offs between
forestry and moose populations, and the risks
and mitigation options for chronic wasting
disease, which poses a threat to the
country’s wildlife.
A regional conference co-hosted with South
African partners focused on the transformative
uses of systems analysis to address regional
challenges in AFRICA.
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Advanced Systems Analysis
The Advanced Systems Analysis Program develops, tests, and makes available new quantitative
and qualitative methods to address problems arising in the policy analysis of socioenvironmental
systems. The program’s research aims to support decisions in the presence of ambiguity of
stakeholder interests, complexity of the underlying systems, and uncertainty.

Publications
Scientific recognition

The transition from a
traditional agrarian to a
fossil-fuel-based energy
regime has triggered
the industrial revolution.
It is a long-term
transformative process
of technological and
socioeconomic change
which is still ongoing in
some parts of the world.
Using statistical analysis and a unique dataset covering
several centuries, IIASA researchers explored the relationship
between such transitions and social revolutions which are
disruptive short-term events, affecting political authority and
social institutions.
A collaborative study between researchers from the University of
Natural Resources and Life Sciences in Vienna, IIASA, and others

looked at industrial and emerging countries that have largely achieved
the full transition in terms of the amount of primary energy used from
fossil energy carriers per capita per year by the early 21st century.
The Netherlands and England were the forerunners in this process,
followed by France, USA, Germany, Australia, Austria, Argentina,
Sweden, Italy, Portugal, Russia, Chile, Japan, Turkey, India, and China.
Of these 17 countries, in the course of their history, 7 experienced
social revolutions and all of them happened in an early phase of these
countries’ energy transition. Using statistical methods, this study
determined a “critical” phase within which social revolutions are likely
to happen.
The findings indicate that the early stage of the transition
from a biomass-based to a fossil-fuel-based energy system may
challenge the institutional and power relations in societies. This
applies to industrial and emerging economies, as well as to those
of Latin American and post-World War II developing countries.
Interestingly, no statistically significant relation was found between
historical time and the pace of transition towards modern energy,
which means that the energy transition does not accelerate.

RESEARCH

© Brillianceeye | Dreamstime

Connecting energy transitions and societal transformation based on empirical data

Using machine-learning algorithms to empower systems analysis

© Ravil Sayfullin | Dreamstime

Machine learning is
gaining prominence as
a powerful tool that can
deliver more precise and
efficient models, as well
as more accurate and rich
results. In 2019, IIASA
researchers continued
to investigate how
various machine-learning
algorithms can help
create and analyze data,
as well as how they can
help develop new tools
to make modeling more
efficient and feasible.
In regard to creating and analyzing data, classification and
downscaling machine-learning algorithms were tested with
applications to vegetation mapping. Maps depicting geographically
explicit data based on satellite images are an important tool to inform
the sustainable management of natural resources. Low quality of
images due to, for example, clouds, creates challenges for robust
classification. In a study reported in, IIASA researchers tested a
novel approach employing fully convolutional neural networks to map
industrial oil palm plantations. In a case study of Kalimantan, this
method significantly outperforms other state-of-the-art classification
methods and is robust to spatial and temporal shifts of input data. It
may also be a useful tool for yearly monitoring of oil palm expansion.

In another study, IIASA researchers used machine learning for
downscaling crop yield estimates coming from global gridded crop
models. Because of low data availability and high computational
demands, these models typically operate at coarse spatial resolutions
while higher resolution estimates are needed to inform decisions
at regional and local scales. To enable appropriate downscaling,
IIASA researchers explored two machine-learning approaches –
extreme gradient boosting and random forests. An exemplary
application for Mexico displayed very high accuracy for predictions
of maize yields. This suggests that these methods can be highly
suitable for spatio-temporal downscaling and have potential for
further developments towards scalable crop model emulators.
In regard to the development of new tools to support efficient
and feasible modelling, IIASA researchers pioneered the use of
reinforcement learning for model linkage. Producing integrated
solutions that deliver on multiple dimensions of sustainability
requires integrated modeling to link sectorial and regional
models together, while respecting joint resource constraints. This
is, however, a tedious task that may often not be feasible due
to models being owned by separate teams and implemented in
different environments. To address this, IIASA researchers proposed
a distributed model linkage architecture in which a “linker agent”
learns to “think globally” and optimize common overarching goals
by interacting with individual interdependent models. The linker
agent implements a reinforcement-learning algorithm, specially
designed for a multi-agent and multi-objective setting. The
approach was applied in a study to optimize the drinking water
network of Barcelona, and is currently being used as part of the
Food, Agriculture, Biodiversity, Land, and Energy (FABLE) project.
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Air Quality and Greenhouse Gases
Societies often respond to global long-term development challenges with policy decisions steered by
local and near-term interests. The Air Quality and Greenhouse Gases Program develops and applies
methods to reveal policy interventions whose immediate benefits from reduced pollution could
enhance public support for the transformational changes required for global sustainable development.

Publications
Scientific recognition

Reducing emissions from maritime transport

© Ilfede
Dreamstime

RESEARCH

Tighter emission controls
for maritime shipping in
European waters would
deliver significant health
benefits to citizens in
Europe and Northern
Africa, and would be
more cost-effective than
further measures for
land-based sources.
International maritime
shipping is an important
contributor to poor air quality in Europe. It has especially large
impacts in port cities, but through the long-range transport of
pollutants, it also affects inland air quality and the health of many
European citizens, given that about 50% of the European population
lives less than 50 km from the sea.
To inform international negotiations within the International
Maritime Organization (IMO), IIASA researchers explored the
impacts of alternative emission control interventions for
international maritime shipping on ambient air quality in Europe
and neighboring regions, as well as their resulting health benefits.
The study found that by 2030, further SO2 emission control

areas in European seas could avoid up to 4,000 cases of premature
deaths annually, and 8,000 in 2050. In the longer run, tighter NOx
standards could double these figures. If monetized, benefits typically
exceed emission control costs by a factor of 7 in 2030 and by a factor
of 12 in 2050. Particularly large benefits would occur to the fastgrowing population in the coastal areas of the Mediterranean Sea.
For the EU Member States, and especially for Mediterranean
countries, the analyzed measures for international shipping are
more cost-effective than further controls of land-based emission
sources beyond the recently agreed EU National Emission
Ceilings Directive. At the same time, climate policy measures for
international maritime shipping, through their reduction of fuel
consumption, would deliver significant co-benefits on air quality,
as they could cut the relevant air pollutant emissions by half.
The study was supported by the European Commission, to provide
scientific input to negotiations on further reductions of emissions from
maritime transport on European seas within the IMO. Results were
presented at the Regional Marine Pollution Emergency Response
Centre for the Mediterranean Sea and discussed at the European
Maritime Safety Agency meeting in February 2019, as well as at the
74th session of the IMO and the Marine Environment Protection
Committee in May 2019.

© Xi Zhang | Dreamstime

Supporting better air quality management in China

8

China has issued
stringent pollution control
policies to improve its
poor air quality. Despite
initial success, the
current measures will
be insufficient to
compensate the pressure
from further economic
growth and to bring air
quality in compliance with
national and international
standards. Additional measures will be more costly and will
need to involve a much wider range of economic sectors. In
2019, the Chinese Government officially adopted the IIASA
GAINS model to strengthen air quality management in the
country.
There is a long-standing tradition of cooperation between Chinese
scientific institutions and IIASA on the topic of air quality management,
especially on modeling the physical linkages between emission sources
and air quality impacts. However, economic aspects have received
less attention.
At request of the Chinese government, the World Bank
established the ‘Pollution Management and Environmental Health’
(PMEH) program to enhance capacity for knowledge-based air
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quality management among the relevant policy institutions.
Within this program, IIASA hosted a delegation of
Chinese policymakers in June 2019, where decision makers
from several European countries shared their experience
in the development of cost-effective policy responses for
air quality management and discussed the importance
of a systematic and robust science-policy dialogue.
Motivated by successful international experience with the
application of the IIASA Greenhouse Gases – Air Pollution
Interactions and Synergies (GAINS) model for the European air
quality policy processes, the Chinese government has now adopted
the IIASA GAINS model. IIASA installed the GAINS software at the
Chinese Research Academy for Environmental Sciences (CRAES)
in Beijing, the research branch of the China’s Ministry for Ecology
and Environment (MOEE) and organized a series of training
courses to facilitate policy analyses by the Chinese authorities.
Initial GAINS analyses for the Hebei province, conducted by
Beihang University in cooperation with IIASA, clearly revealed a
rather limited scope for further air quality improvements from the
conventional emission control measures that are typically included
in the current clean air action programs. Instead, attention must
turn to other emission sources, in particular in the agricultural
sector, which is an important source of precursor emissions for
secondary fine particulate matter. This finding was taken up by the
Hebei authorities as a main direction for the next Five Years Plan.

Ecosystems Services and Management
The Ecosystem Services and Management Program uses its integrated models and data systems
to provide a trusted science base for land management policy processes across many global
regions, aiming to improve human wellbeing, biodiversity, and the sustainable management of
the Earth’s natural resources.

Publications
Scientific recognition

Figure: Projected increases in biomass
due to the CO2 fertilization effect of a 250
ppm increase in atmospheric CO2.

Forests are an important
sink for carbon dioxide
(CO2) emissions. An
international team
including researchers from
IIASA analyzed decades
of experiments to map
the potential of forests to
increase their biomass and
continue to absorb CO2 in
the future.

Trees are slowing global
warming by absorbing about a quarter of all CO2 emissions produced
by humans. It is however likely that this function will not last forever
in the face of unabated fossil fuel consumption and deforestation.
Scientists have long wondered whether forests could become
saturated and no longer store additional CO2 from the atmosphere.
In their study, the researchers found reason to hope that trees
will indeed continue to take up CO2 at generous rates until at
least the end of the century. Fertilized by rising CO2 levels, plant
biomass is expected to increase by 12% by the end of the century

– absorbing an amount of CO2 equivalent to six years of current
fossil fuel emissions. The study highlights the importance of the
partnerships trees forge with mycorrhizal fungi to help them take
up the extra nitrogen and phosphorus they need to balance their
additional CO2 intake. The availability of theses nutrients and the
type of mycorrhizal fungi employed, controls how much extra CO2
can be taken up – a process known as the CO2 fertilization effect.
Previously, many individual experiments, such as fumigating
forests with elevated levels of CO2 and growing plants in high
CO2 chambers, have provided critical data on the size of the CO2
fertilization effect, but there has been no definitive answer globally.
To more accurately predict the global capacity of vegetation to
sequester CO2 in the future, the researchers performed a metaanalysis (synthesis) of data from all elevated CO2 experiments
conducted so far – in grassland, shrubland, cropland, and
forest systems – including ones they directed themselves.
The study’s findings emphasize the critical role of all large
forests, in particular tropical forests such as those in the Amazon,
Congo, and Indonesia, as regions with the greatest potential to
store additional carbon. The potential for continued net CO2 uptake

RESEARCH

Preserving forests is critical to slowing global warming

of the forests, despite nutrient limitations, underline the value of
protecting this resource to help curb global warming into the future.

Citizen science for sustainable development

© Andrea De Martin | Dreamstime

Monitoring progress
on the UN Sustainable
Development Goals
(SDGs) requires a
huge amount of data.
According to IIASA
researchers, citizen
science could help fill
important data gaps.
Citizen science holds major
potential to contribute data
for monitoring progress
on the UN Sustainable
Development Goals (SDGs). In a 2019 study, IIASA researchers
endeavored to describe current examples of citizen science data being
used for SDG monitoring, areas that citizen science projects could
contribute, and provided a roadmap to increase the use of citizen
science data in areas where more data is needed.
The authors explain that tracking progress on the SDGs is a
massive exercise in data collection and management. The 17 goals set
by the UN in 2015 include 232 indicators. Of those, 92 require data
that are not regularly collected by countries, and another 20 need
data for which no internationally established methodology or
standards exist for data collection. Even for the 116 indicators that
have regularly collected data, non-traditional data sources including

citizen science could help increase the spatial and temporal frequency
or reduce costs.
For example, people around the world are contributing important
data on biodiversity through long-running citizen science projects
observing wildlife. The volunteer organization BirdLife provides
international data on bird sightings that is used by official international
organizations monitoring endangered species. On a national level,
some countries are using citizen science as a way to increase data
collection or to reduce costs: in the Philippines, for instance, citizen
scientists are collecting household census data on poverty, nutrition,
health, education, housing, and disaster risk, which is being used in
the country’s official reporting to the UN.
Particularly for the 20 SDG indicators where there is no
methodology or standards, the researchers see major potential for
citizen science in closing the gaps. For example, one area with lacking
data is marine debris, or ocean litter. Although the issue has gained
great interest from the public, data collection currently relies mainly
on visual observations by scientists, with no internationally agreed
protocol. Citizen science projects to measure and record pollution are
being incorporated to a growing extent in public projects to clean up
beaches or waterways.
The researchers say that this involvement could bring benefits
beyond just data, as citizen science could enable people around the
world to become much more involved not only in monitoring these
indicators, but also in implementing the sustainable development
agenda.
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Ecosystems Services and Management

Feeding and fueling the world without harming the planet

© Ironjohn
Dreamstime
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IIASA researchers used
the Global Biosphere
Management Model
(GLOBIOM) to better
understand the largescale transformations
needed in agriculture
and food systems to
reconcile food security
and environmental
protection, and to support
international processes
examining the possible
use of biofuels to reduce
the fossil fuel emissions
of air traffic.
Despite encouraging progress made over the past decades, an
estimated 821 million people were still undernourished in 2017, and by
2050, the world will likely have two billion more mouths to feed. IIASA
researchers collaborated with colleagues from Ritsumeikan University
and the National Institute for Environmental Studies (NIES) in Japan
to explore different ways to end hunger by reducing the inequalities
in access to food. The study employed the GLOBIOM model to
demonstrate that if hunger eradication efforts were focused solely on
the under-nourished, food demand would increase by only 3%, and
the associated environmental trade-offs would be largely reduced.
In many parts of the world, food security also depends on

an extensive use of irrigation, in a context where the ecological
health and functioning of rivers and their associated wetlands
for both human use and biodiversity is gaining increasing
policy attention. Another IIASA study highlighted the role
that international trade could play in reconciling food demand
and ecosystem function. Results from GLOBIOM indicate that
shifting crop production from water scarce- to water abundant
regions and tripling international food trade would allow a full
restoration of the ecological functions of rivers across the world.
The past decades have seen the development of various
biofuel programs promoting the use of agricultural products to
substitute fossil fuels in passenger cars. The aviation sector also
needs to participate in decarbonization efforts, and even more
so, as electrification of that sector is currently out of reach, in
particular for long-haul flights. In 2017, the International Civil
Aviation Organization agreed on a Carbon Offsetting and Reduction
Scheme for International Aviation (CORSIA) to limit or reduce
the impact of aviation greenhouse gas emissions on the climate.
CORSIA introduces, among other measures, the use of alternative
fuels with lower emission intensities to substitute kerosene.
The European Commission invited IIASA to support the technical
work on life cycle analysis of possible future bio-jet fuels. Results
from GLOBIOM and another land use model, GTAP-BIO, were
used as direct technical input to the UN documentation defining
international aviation fuel standards. These results will be used
for the calculation of greenhouse gas emission reductions of all
international flights during the CORSIA pilot phase (2021-2023).

New targets for improved biodiversity

© Roxana Gonzalez | Dreamstime

The ten-year Strategic
Plan for Biodiversity is
coming to an end, making
it timely to assess its
appropriateness in a
post-2020 framework.
IIASA researchers
proposed a new target
and a set of indicators
that can galvanize global
conservation efforts
and lead to positive
biodiversity outcomes.
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In 2010, parties to the
Convention on Biological Diversity (CBD) committed themselves to
the CBD Strategic Plan for Biodiversity 2011-2020 and its 20 Aichi
Biodiversity Targets. Although substantial advances were made in
terms of expanding the number and size of protected areas globally,
biodiversity continues to decline both within and outside these areas.
Focusing on Aichi Target 11, which is concerned with conserving
protected areas and other effective area-based conservation measures
by 2020, IIASA researchers identified four broad problems with
the target that have led to perverse outcomes and an inability of
nations to account for true conservation progress. The authors of
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the resulting study proposed a new target and a set of indicators
for site-based conservation beyond 2020 aimed at overcoming
these issues and galvanizing global conservation efforts.
The suggested new target, which is based on biodiversity
outcomes rather than inputs or outputs that address all these
issues, calls for systematic monitoring across all global sites
of biodiversity significance such as the Key Biodiversity Areas,
to determine whether prevailing management practices are
effective in retaining or restoring an area’s biodiversity value.
The researchers suggest employing methods like remote sensing
techniques to assess issues like deforestation and evaluate impacts
on and threats to species. This approach can be complemented with
systematic on-site monitoring approaches that can be applied across
large networks of sites, using available databases and historical data
to establish baseline trends. The proposed target links area-based
conservation measures with the biodiversity status and trends that
they are meant to maintain and improve. The target also allows
countries to act locally by setting national and regional targets
while framing their actions within a global biodiversity agenda.
The signatory nations to the UN Convention on Biological
Diversity will establish a new Strategic Plan 2021-2030 at the 15th
conference of the parties of the Convention, to be held in Beijing,
China in October 2020. This research provides clear guidance on
what the next target for protected areas should be to maintain
or restore biodiversity in a good conservation status by 2030.

Energy
The Energy Program identifies viable solutions to challenges arising from the way society uses
energy, analyzes whether current policies are on track, and employs a systems perspective to
examine interactions between different sectors and sustainable development objectives. The
program’s overarching aim is to identify policies that help maximize synergies and minimize
trade-offs between different societal objectives.

Publications
Scientific recognition

Two fundamental goals of
humanity are to eradicate
poverty and reduce
the effects of climate
change. In 2019, IIASA
researchers explored the
relation between energy
demand, development,
and climate change in a
series of publications.
In a study focusing on
Brazil, India, and South
Figure: Distribution of people without
Africa, researchers found that
electricity access over Uganda in 2018.
eradicating poverty need not
stand in the way of stabilizing
climate at safe levels. The study also introduced new methods to
separate the energy needs for eradicating poverty from overall
demand growth. The team looked into the material requirements
underpinning basic human needs, and how the energy resources
required to meet these vary in the contexts of the three countries.
The results showed that the energy needs for providing decent living
standards to all are well below the current national-, and even global
energy use levels; and that they could be reduced even further
through appropriate investment in infrastructure. The researchers
however point out that the bulk of future energy growth in these

countries will likely serve the middle classes and affluent, even if
governments prioritized poverty eradication.
Research shows that future energy demand will also be strongly
influenced by climate change. An IIASA study focusing on this topic
found that by mid-century, climate change will increase the demand
for energy globally, even with modest warming, and that the largest
changes in demand will be due to electricity needed for cooling. In
another study, IIASA researchers estimated residential cooling needs
in the Global South in light of access to space cooling technologies to
highlight populations potentially exposed to heat stress. The results
revealed large gaps in access to essential space cooling, especially
in India, South-East Asia, and sub-Saharan Africa, and provided a
first estimation of the energy required to fill this gap. Both studies
highlight the tension between adaptation to climate change and
greenhouse gas mitigation efforts, and indicate that especially poor
countries and households face multi-faceted challenges to adaptation.
Policymakers of course need information on the current situation
to prioritize investments for future energy needs. A fourth study
focusing on sub-Saharan Africa showed that nighttime satellite images
can be converted into spatially detailed maps of electricity access,
and that remotely sensed data on light intensity can provide a proxy
for electricity access quality. This could help to identify regions that
lack access to electricity, as well as hotspots where progress with
providing access is stalled or regressing. A dynamic interface to
browse and download this data is available on the IIASA website.

RESEARCH

Investigating trade-offs between energy and equity

© Andreadonetti | Dreamstime

New scenario design for improved climate policy assessments
Current scenarios used
to inform climate policy
tend to focus on reaching
specific climate goals
by 2100 – an approach
that may encourage risky
pathways with long-term
negative effects. A novel
scenario framework
developed by IIASA
researchers could help to
return global warming to safer levels in the longer term.
The research drew on insights from physical science to propose a
new, simple mitigation scenario framework that focuses on capping
global warming at a specific maximum level with either temperature
stabilization or reversal thereafter. It makes intergenerational tradeoffs regarding the timing and stringency of mitigation action an explicit
design criterion and provides a framework in which future CO2 removal
deployment can be explored independently of variations in desired
climate outcomes in terms of social, technological, or ethical concerns.
The authors focused on three key issues: the time by which global CO2
emissions become net zero, the total amount of CO2 emitted until then,
and the amount of CO2 that is annually removed from the atmosphere

by human activities in the far future.
To achieve net zero CO2 emissions, however, the authors note that
this is not yet sufficient to meet the emission reduction requirements
of the Paris Agreement, which requires a balance between sinks and
sources of all greenhouse gases. The proposed scenario logic will
allow modelers to translate insights in a quantitative framework and
defines how models that simulate the energy – economy – environment
system can be used to determine climate change mitigation scenarios
in line with current policy discussions. The staged design of the new
scenario framework also allows researchers to explore mitigation
investment decisions at various points in time, where choices at
one time could influence the possibilities available at others.
The approach illustrates how the choices we make
as a society about emissions reductions in the next two
to three decades will determine the maximum level of
warming, as well as our reliance on CO2 removal to return
global warming to safer levels in the longer term.
A scientific community effort involving all major international
integrated assessment teams has already started to apply the
new scenario design in the ENGAGE project. The resulting
ensemble of climate policy scenarios aims to inform the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change, which is currently being prepared.
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Evolution and Ecology
The Evolution and Ecology Program aims to enhance our fundamental understanding of the
ecology and evolution of populations, communities, and ecosystems using new mathematical and
computational methods. The program’s research aims to provide guidance on how common goods
can be managed to avoid collapses due to overexploitation and other human impacts placing the
Earth’s ecosystems under stress.

Publications
Scientific recognition

RESEARCH

© Andrey Gudkov
Dreamstime

Identifying factors that support cooperation
Cooperation is
fundamental to the
survival of all biological
species, including
humanity. In two studies
published in 2019, IIASA
researchers continued to
explore how the general
framework to study cooperation can be used to understand
factors that reinforce corruption and to shed new light on the
evolution of cooperation in biological populations.
Corruption impedes equitable development, undermines institutions,
and can destabilize societies. To better understand the problem from
the viewpoint of strategic interactions between the different agents
involved, IIASA researchers created a game-theoretic model of the
dynamics of bribery, in which umpires monitor the decisions and
actions of players and can punish non-cooperative behavior. Although
corruption is one of the major challenges facing humanity, few studies
thus far have used game-theoretic methods to understand the
conditions that allow corruption to emerge and take hold in a society.
In the model, punishment can be avoided by paying a small bribe to
the umpire if she is corrupt, and umpires can choose whether to be
corrupt or not by updating their strategies through social learning.
Players can learn whether the umpire they have to deal with is
corrupt or not at a certain cost. By assuming that both players and

umpires act in their own self-interest, the authors showed for the
first time that cyclic waxing and waning of institutional corruption
can emerge. This is a consequence of rational decisions by individual
agents to implement costly anti-corruption measures when corruption
is prevalent and cut expenses when corruption levels are low. The
study illustrates how successful anti-corruption measures undermine
their own success, and thereby explains corruption’s endemicity. It
also underscores that transparency around the integrity of institutions
is key, and that vigilance against corruption must be maintained even
when corruption levels are low.
Cooperation is necessary for the survival and prosperity of
humanity, and it is also a widespread phenomenon in nature. IIASA
researchers looked into the evolution of cooperation between
biological populations that live in different locations to understand
new facets of how cooperative relationships evolve. Using network
models, the authors showed that the decisions on where parents and
their offspring choose to settle are of key importance in terms of how
species cooperate. When a parent, for instance, prefers to improve
or maintain its own environment by displacing its offspring, this
promotes cooperation. An example of such a scenario in the animal
kingdom is when young male lions are abandoned or ostracized
from the pride to maintain the dominance of the alpha lions and
reduce competition from future generations. The results of this
study underline the importance of enhanced realism in cooperation
research and underscore the need to critically assess and revisit the
assumptions that are made in studies on the evolution of cooperation.

Science-to-policy insights for fisheries management

Figure: An idealized equilibrium community
size spectrum, showing the relationship
between increasing body mass and
decreasing density (in log scale) in an
unexploited community (solid red).

Over the years,
IIASA research has
significantly advanced
our understanding of how
fishing affects populations
and has yielded insights
on sustainable fisheries
practices. Two recent
studies examined the
implications of emerging
paradigms in fisheries
management to safeguard
the future of this
important food source.

Fish is a major source of animal protein for millions of people.
Unsustainable fishing practices are however placing pressure on
available fish stocks, which in turn puts food security at risk. To
address this, IIASA researchers investigated a harvesting strategy that
results in at least 80% of the maximum sustainable yield, sometimes
referred to as “pretty good yield”. The range of harvesting options
within this type of harvesting strategy is generally broad and thus
leaves room to account for additional objectives apart from yield,
notably, sustainability. The results highlight the trade-offs that exist
between resource acquisition and conservation, but at the same time
indicate that “pretty good yield” harvesting strategies can also bring
12
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large conservation benefits. Surprisingly, in contrast to conventional
wisdom, this study found that harvesting juvenile and adult fish with
equal intensity is often a good strategy. The study also revealed
factors that can serve as early warnings of impending stock collapse.
Namely, while the sustainability of any given fishing option may be
difficult to assess in the field, it is often systematically negatively
correlated with impacts on biomass and size structure that can more
readily be evaluated.
Another study considered the concept of “balanced harvest”,
which proposes to reduce fishing impact on ecosystems while
simultaneously maintaining or even increasing fishery yield. This
concept has attracted broad interest but also received criticism. After
reviewing the theory and empirical evidence and examining how
this strategy relates to the existing legal and policy frameworks,
the researchers highlighted unresolved issues from both scientific
and management perspectives. They concluded that “balanced
harvest” explicitly bridges fisheries and conservation goals in
accordance with international legal and policy frameworks and
that it can reduce fishing impacts on ecosystem structures while
increasing aggregate yields. This research lays the basis for objective
discussions and further research on the role of “balanced harvest”
strategies in contributing to a practical ecosystem approach to
fisheries. It also offers the hope that, through more informed
fishing practices, the detrimental impacts of fishing can be reduced
without any associated long-term reduction in fishing quotas.

Risk and Resilience
The Risk and Resilience Program addresses social-ecological risks characterized by cascading
and existential consequences. Researchers identify drivers, assess probabilistic outcomes,
propose stakeholder-driven policy options in the face of heterogeneous values, and support
necessary resilience transformations and the design of governance regimes for their resolution.
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Extreme climatic
conditions are responsible
for at least 30% of the
annual fluctuations in
worldwide agricultural
yield. An innovative
IIASA modelling study
showed that extreme
temperatures could lead to unusually low harvests if more
than one of the world’s breadbaskets are affected at the
same time.
Climate change is not just resulting in a steady increase in
temperatures, but also in an increased frequency and severity of
extreme climatic events like droughts, heat waves, and floods, which
are particularly damaging to agriculture. Climatic shocks to agricultural
production can contribute to food price spikes and famine with the
potential to trigger other systemic risks, including political unrest and
migration. Under normal conditions, the global food system can
compensate for local crop losses through grain storage and trade, but
it is doubtful whether the current system is resilient to more extreme
conditions.
The possibility of climatic extremes hitting more than one global
breadbasket – the regions responsible for growing much of the world’s
food crops – has been a growing cause for concern among researchers

and policymakers. However, only a few studies have quantitatively
investigated the probability of simultaneous production shocks. In the
first modelling study of its type and scale, IIASA researchers
dynamically explored the risk of simultaneous crop failures by explicitly
accounting for spatial dependence between the breadbasket regions.
The researchers looked at climatic and crop yield data for the main
agricultural regions within the highest crop producing countries from
1967 to 2012 and found that there has been a significant increase in
the probability of multiple global breadbasket failures particularly for
wheat, maize, and soybeans: annual probability would increase from
2.3% under historical conditions to 4.7% and 6.6% in scenarios of
1.5°C respectively 2°C global warming. At a global scale, the analysis
shows both negative and positive correlations between the world’s
breadbaskets and climatic dependence.
Heavy rainfall in India will, for example, negatively affect the local
soybean harvest, but this can be mitigated by imports from Argentina,
thus balancing out crop losses. On the other hand, the risk of
increasing temperatures in Australia could affect the amount of wheat
they are able to export to the EU, which would place additional
pressure on the EU in case of drought during the wheat season.
The findings can enable the development of new risk response
strategies and provide the basis for more efficient allocation of
resources to contingency plans and strategic crop reserves to enhance
the resilience of the global food system.

RESEARCH
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Climate change threatens global breadbaskets

© Rambleon | Dreamstime

Exploring new avenues for managing shared resources
The sustainable use
of common resources
is one of the major
challenges facing
humanity. An IIASA
study for the first time
combined experimental
gaming with cultural
theory to shed light on the mechanisms that govern humanenvironment interactions.
Common resources include global climate, clean air and water, civil
security, the internet, and all living resources with shared ownership
like fish, forests, and game stocks. People are often able to access
these resources without, or with only limited restrictions, which makes
them vulnerable to over-exploitation. In the worst case, this may lead
to the collapse of the entire resource – a phenomenon known as a
“tragedy of the commons”. In such contexts of limited foresight and
complex decision-making, simulation games have become attractive in
applied research. They offer an opportunity to immerse a host of
stakeholders in relevant cases through experiential learning.
IIASA researchers designed a forest-harvesting game – the Forest
Game – to see how awareness of additional risks affects the
sustainable management of a resource. The study introduced a new
perspective to the existing literature by investigating how one theory
of risk perception, cultural theory, correlates with observed behavior in
terms of decisions made in the game.

In the game, the objective was for participants to harvest trees in
a forest to generate income. The forest however also served as
protection against floods, meaning that if rainfall intensity exceeded
the size of the remaining forest, players would be subject to flood
damage, thus reducing their payoffs. The main question the
researchers addressed was whether participants would prioritize such
a risk over maximizing profit and, if so, to what extent. In addition,
the team tested the importance of communication when the resource
functions as a device of protecting against external risk.
The findings illustrate the influence of shared benefits,
communication, and individual worldviews on the outcome of the
game. The addition of group-level benefits for reducing the harvest
rate improved outcomes in terms of forest sustainability in all
iterations of the game, both with and without communication.
According to the researchers, awareness of flood risk reduced the
tendency of participants to overharvest the forest, which suggests that
the risk of floods mitigates the social dilemma of forest management.
Participants’ behavior appeared to be impacted by uncertainty,
accompanied by risk averse behavior when the uncertainty was
increased. Communication was shown to play a vital role in managing
common resources, as did the worldviews of participants.
Further research will need to disentangle the correlation and
causation of worldviews and pro-social behavior, but the study shows
that there is much potential in transdisciplinary research that links
theory with experiential learning to facilitate better management of
common resources.
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Transitions to New Technologies
The Transitions to New Technologies Program aims to further understanding of the drivers,
constraints, impacts, and dynamics of technological change, particularly in areas that are key for
global sustainability. The program disseminates policy-relevant research findings through high-level
global fora and participates in major international cross-cutting research projects and assessments.
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Opportunities and challenges for sustainable development
The IIASA-led The
World in 2050 initiative
launched its second
report in 2019. The
publication reviewed
recent trends in
digitalization and
identified opportunities
the digital revolution
presents for the sustainable development agenda,
governance issues, and specific leverage points available
for policy.
As part of their mandate to provide science for the Sustainable
Development Goals (SDGs) and develop pathways that highlight
synergies and multiple benefits of integrated SDG policies, researchers
from The World in 2050 (TWI2050) initiative and collaborators
from 20 partner institutions assessed the major opportunities and
challenges that digital technologies pose to achieving the SDGs.
The resulting report draws attention to the need for policymakers,
researchers, companies, and civil society to intensify their efforts
to understand and harness the multiple effects of digital systems
and anticipate far-reaching structural change to create a basis for
sustainability transformations.
Digital technologies can enable a disruptive revolution towards a
sustainable future and can be beneficial on many fronts, including

enabling decarbonization across all sectors and promoting
circular and shared economies. According to the authors, this
will however not happen by itself and will likely necessitate a
radical reversal of current trends to harmonize the disruptive
potentials of digitalization with pathways toward sustainability. In
this regard, there is a need for corresponding regulatory policies,
incentives, and shifts in perspectives, which currently only exist
in a small number of sectors and a limited number of countries.
Closely related to this is an urgent need for governance to
counteract the effects of the disruptive impacts of digitalization,
which are challenging the absorptive capacities of societies, and
possibly multiplying the already alarming trends of erosion of
social cohesion. In addition, autonomous technical and decisionmaking systems based on machine learning and artificial
intelligence could fundamentally transform all areas of society
and the economy in the future. Some of these, such as weather
forecasting systems, spam filtering programs, and Google’s search
engine, which are all powered by artificial intelligence, have in
fact already become an unmissable part of our daily lives.
The authors conclude that if we can leverage the plethora
of new technologies available to us effectively, we will be able
to assess and anticipate risks, increase transparency and
accountability in the management of natural resources, change
markets, and inform more sustainable business and consumer
decisions. These actions are all required if we are to stand a
better chance of achieving a sustainable future for all.

Supporting demand-side transformations to achieve the SDGs

© IIASA

In 2019, IIASA continued
its efforts to create a
research community
network to deepen the
theoretical, empirical,
and policy applications of
demand-side approaches
for the Sustainable
Development Goals (SDGs).
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Demand-side aspects are increasingly recognized as being key not
only for climate mitigation efforts, but also for addressing the SDGs.
However, research in this domain remains highly fragmented, involving
multiple disciplines, each with distinct approaches in terms of theory,
methods, and policy applications.
To further the integration and synthesis of the pluralism of demandside research and to build a research community network, IIASA in
cooperation with the Research Institute of Innovative Technology
for the Earth (RITE), Japan, convened the second in an international
series of workshops on Rethinking Demand at IIASA in November
2019. Convening such a network of researchers and practitioners
not only furthers interdisciplinary cooperation, but also provides
opportunities for the rapid dissemination of new research ideas
and results.
The meeting was attended by 57 participants from 19 countries,
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representing multiple disciplines including modelers, social scientists,
economists, and engineers; and from across different sectors
including transport, construction, energy, and climate. Key lead
authors of the Intergovernmental Panel on Climate Change (IPCC)
Sixth Assessment Report, as well as a number of next generation,
young researchers were also in attendance. The program featured
presentations of novel results in the domain of digitalization in
line with the second report by the IIASA-led The World in 2050
(TWI2050) initiative, which was released in July 2019, as well as
innovative quantitative model simulations and scenarios on the
significant beneficial impacts of shared urban mobility schemes.
One of the benefits of digitalization is that new data becomes
available for research with important policy implications. For
instance, studies on electricity access in Africa showed that demand
responses after grid connection are dynamic, illustrating learning
effects, particularly for productive uses in businesses and small-scale
industries that take time to unfold and require supportive policies.
In 2019, IIASA researchers also focused on developing a series
of inputs to the ongoing IPCC Sixth Assessment Report process. This
included contributions to the first order drafts of several chapters,
as well as further in-depth modeling of low demand scenarios as
quantitative illustrations of the potential of integrated climate and SDG
strategies. The results were submitted to the scenario database of
the IPCC Sixth Assessment Report, which is hosted by IIASA for use
by hundreds of IPCC authors and the scientific community at large.

Water
The Water Program provides new methodological development and agenda setting research,
seeking solution oriented policy assessments of complex water challenges that require
interdisciplinary approaches. The program builds collaborative partnerships with multi-sector
stakeholders and contributes to capacity building for future water policymakers and managers.
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Environment Outlook
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strategies.
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significant changes, we could
be headed towards a crisis.
This message was central to the sixth Global Environment Outlook
(GEO6) released at the UN Environment Assembly session in Nairobi,
Kenya in March 2019.

The 2019 report was the most comprehensive to date and placed a
special emphasis on solutions, laying out steps policymakers,
businesses, and individuals can take to fulfill international pledges like
the Paris Agreement and the Sustainable Development Goals (SDGs).
Chapters 21 and 22 of the Outlook, on which IIASA took the lead,
provides insights into current and future freshwater concerns,
employing multiple models to explore whether current trends across
resource areas will allow societies to reach their environment-related
SDGs by 2050, and what pathways exist to enable sustainable
development.
Chapter 21 concludes that globally, we are not on track to meet
these targets. Although there have been some successes, such as
reducing hunger and increasing access to safe drinking water, the rate
of progress is too slow to meet the world’s projected needs by 2050.
Chapter 22 of the report focuses on pathways by which SDGs could
still be achieved. While correcting our course is possible, large,
transformative changes are needed, especially in terms of studying
the intersection and interplay of various goals to better map out
possible synergies and tradeoffs. The best solutions will tackle multiple
issues together, such as land use, food and energy, rather than one
domain at a time. To this end, the researchers created a matrix to
identify how targeting one sustainable goal might relate to others.
It is clear that change needs to occur at multiple levels of society
– not only do governments and companies need policies that support
sustainable development, but we all need to rethink our lifestyle
choices.

RESEARCH

Radical transformation needed for sustainable development

© Skouatroulio | Dreamstime

Inclusive, integrated solutions for the Indus Basin
A new integrated
modeling framework
developed by IIASA
researchers and
colleagues working on
the Integrated Solutions
for Water, Energy, and
Land (ISWEL) Project,
will help decision makers
find science-based
pathways to address
water resources and
connected sustainability challenges in the Indus River basin.
The Indus River basin includes parts of four countries: Afghanistan,
China, India, and Pakistan, and has a population of 200 million
people. From its headwaters high on the Tibetan plateau, the Indus
River flows 3,180 kilometers to the Indian Ocean, through a region
long troubled by conflicts over land and water. Future pressures such
as population growth and climate change are expected to further
challenge the region, which already faces limited water resources,
food insecurity, and energy access. Although the Indus treaty has long
provided a good basis for allocating water resources between India
and Pakistan, it does not reflect existing and future challenges linked
to climate change and population growth and does not consider other

emerging conflicts in the region.
To address these challenges, the ISWEL research team designed
a stakeholder process, combined with state-of-the-art integrated
assessment modeling, to create an evidence-based, non-politicized,
and neutral discussion around the topic. The tools developed as
part of the project represent a full suite of instruments to support
an inclusive decision-making process that involves stakeholders
to identify priorities that takes into account different parties’
circumstances and values, to help close the gap between science
and decision making. This includes fully integrated regional
assessment models for water, energy, and land, as well as other
qualitative tools suitable for less technical audiences, such as
simulation exercises, participatory scenarios, and serious games.
IIASA also played a significant role in supporting the
development of capacities to address these complex challenges.
More than 50 participants from the four riparian countries,
from 32 different organizations within academia, regional and
federal governments, think tanks, and NGOs participated in the
project. Tangible outputs included three shared visions articulated
for the Indus basin and quantitative analysis of resource
management options through integrated assessment modeling.
The researchers say that the new methodological approach can
be applied in other regions facing similarly complex and intertwined
development challenges, such as the Zambezi River basin in Africa.
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World Population
The World Population Program applies multi-dimensional demography to strengthen the
understanding of the central role the human population plays in the global environmental system
and sustainable development. The program’s researchers contribute to cutting edge science and
collaborate with national and international agencies to deliver policy-relevant, high quality research.
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Relevance for EU migration and population policy
Many developed
countries are facing
challenges caused by
very low birth rates and
an aging population.
IIASA researchers
provided a systematic,
multidimensional
demographic analysis
of the degree to which
the negative economic
consequences of
population aging can be
mitigated by changes in migration, education and labor force
participation patterns.
Migration is one of the most controversial political topics in
industrialized countries. In this context, it is often claimed that
population aging and the prospects of a shrinking labor force make
immigration necessary in Europe’s economic self-interest.
IIASA researchers explored this issue under the auspices of
the Centre of Expertise on Population and Migration (CEPAM)
established in June 2016 as a research partnership between the
World Population Program and the European Commission’s Joint
Research Centre to provide science-based knowledge on migration
and population dynamics in support of EU policy. The study produced

a large range of alternative population scenarios for all countries
in the world to the end of the century, structuring populations
by age, sex, and level of educational attainment, and in the
case of 28 EU member states further by labor force participation,
migrant status, duration of stay in the country, and mothers’ level
of educational attainment. Precise knowledge of the current and
alternative possible future population compositions enables us
to anticipate future challenges of migration and integration.
Using a multidimensional microsimulation population projection
model accounting for 13 individual characteristics including
education and immigration-related variables, the researchers
built scenarios of future changes in labor force participation,
migration volumes and their educational composition, and speed
of integration for the 28 EU member states. Comparing across the
conventional age dependency ratio, the labor force dependency
ratio, and the productivity-weighted labor force dependency
ratio, the models show that when using education as a proxy of
productivity in the latter, population aging looks less daunting.
In terms of policy options, raising labor force participation to be
similar to that of Sweden with high participation amongst women,
and implementing education-selective migration accompanied by
high integration, could even improve the economic dependency
ratio. On the other hand, high immigration volumes of lowly
educated and people with a lower speed of integration leads to
increasing economic dependency. This shows the high stakes
involved with integration outcomes under high migration volumes.

Prospective longevity: A new vision of population aging

© Ruslan Huzau | Dreamstime

A new pathbreaking book
by IIASA researchers
offers an opportunity to
rethink how we define
and measure population
aging to inform better
policies for future societal
and economic health.
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The seminal book titled
Prospective longevity: A
new vision of population
aging, redefines the current
view of population aging
by showing how we can generate better demographic estimates to
inform better policies. It provides a new way to measure population
aging and show that aging can be measured not only using how many
years we have lived, but also through other characteristics, such as
the number of years we have left to live, our disabilities, and our
cognitive abilities. The analysis allows for a more precise quantification
of the extent of population aging and reveals new aspects that
were previously not observed. Today’s 65-year-olds, for example,
have different characteristics from those who were born decades
ago, and tomorrow’s 65-year-olds will likely also be different from
IIASA Annual Report 2019 — ar19.iiasa.ac.at

today’s. Counting the present day 65-year-olds as an economically
inactive person can mislead the classification of the burden of old-age
dependency in a country.
Most fundamentally, the idea is to minimize the overreliance
on chronological age in the study of population aging. How
functional people are depends on what they can do and on
their health, not merely on how many years they have lived.
The research deals with measuring population aging, including
reinterpreting its history and likely future. The authors discuss
aging and public pensions, as well as questions about whether
population aging will be faster or slower as life expectancy increase
speeds up, along with a host of other interesting questions.
IIASA researchers have been working on the topic of population
aging for over a decade and have developed a new paradigm in
conceptualizing population aging – the Characteristics Approach – as
part of the Reassessing Aging from a Population Perspective (ReAging) project funded by the European Research Council. The hallmark
of the approach is the consistent use of changing characteristics of
people temporally and spatially. The approach has strong implications
for both research and policy and is already being used by the UN
to redefine aging for most countries in the world. The UK Office of
National Statistics has also produced an important report using the
authors’ research as part of an innovative analysis of population health.

Education and training
Participants in capacity building
activities by member (blue) and
non-member (orange) countries

Young Scientists Summer Program

Postdoc Program

For three months every summer, the flagship Young Scientists Summer
Program (YSSP) provides an opportunity for around 50 to 55 PhD
students to work alongside IIASA researchers. During their stay, each
participant is required to prepare a research paper. Many of these
papers are published in prestigious journals. Since 1977, over 2,020
young scientists from over 90 countries have benefitted from the
program. The 2019 program hosted 50 participants from 26 countries.

Postdoc opportunities at IIASA allow early‑career scientists to research
a topic related to the institute’s scientific agenda and hone their skills
in systems analysis. Recognizing the expanding number of external
funders wishing to partner with IIASA to support postdocs at the
institute, in 2019 IIASA primarily focused its postdoctoral activities on
these partnerships.
These programs are an effective way for member countries and
other interested institutions to increase the number of its nationals
who are postdocs at IIASA, and to develop expertise in systems
analysis among its researchers. IIASA currently has bilateral programs
with Israel, the Federal Agency for Support and Evaluation of Graduate
Education (CAPES), Brazil, Peking University, China, the National
Research Foundation of the Republic of Korea, and the Fonds du
Recherche de Quebec, Canada.
In 2019, there were a total of 19 postdocs at IIASA. This included
7 funded by IIASA, 11 funded by the bilateral postdoc fellowship
programs, and one funded by the Peter de Jánosi fellowship program
in honor of Dr. Peter de Jánosi, IIASA Director from 1990 to 1996.

2019 Participants and information

2019 YSSP Awards
IIASA has instituted two annual awards for exceptional young
scientists participating in the YSSP. The Peccei Award is awarded in
recognition of rigorous research that makes a policy contribution, while
the Mikhalevich Award is given to students who use mathematical
tools to solve real-world questions. The recipients of these awards
return to IIASA for another three months.
Felicia Chiang from the University of California, USA received the
Peccei Award for her study: “Concurrent temperature and precipitation
shifts in historical and historical natural-only model simulations”.
Nicolas Choquette-Levy from Princeton University, USA received
the Mikhalevich Award for his study: “The impact of risk sharing
mechanisms on smallholder farmer climate adaptation strategies”.
An Honorable Mention went to Rory Gibb from the Centre for
Biodiversity and Environment Research, University College London,
UK for his study titled: “Interacting effects of land use, climate and
socioeconomic change on Lassa fever in West Africa”.
An Honorable Mention went to Roope Kaaronen from the Helsinki
Institute of Sustainability Science, University of Helsinki, Finland
for his study on: “Cultural evolution of sustainable behaviors: pro
environmental tipping points in an agent-based model”.

EDUCATION
& TRAINING

Map showing the diverse array of nationalities
of IIASA postdocs and participants of the Young
Scientist Summer Program. The interactive online
version gives a full list of participants for each
country.

2019 Postdoc fellows

Building systems analysis expertise
In 2019, IIASA scientists hosted or coordinated 89 events worldwide,
including a number of workshops and activities designed to build
capacity in systems analysis. Examples include:
The CD-LINKS summer school, organized by IIASA and the EuroMediterranean Center on Climate Change, brought together 23 young
researchers and professionals from 14 different countries for a week to
learn about the state-of-the-art in integrated assessment modeling.
A workshop on demographic analysis with applications to aging and
health presented at Chulalongkorn University in Thailand for junior
scientists and early-to mid-career professionals.
Supporting and strengthening the development of a multidisciplinary research community to address air quality in Vietnam.
Working with the Austrian Federal Ministry for Digital and Economic
Affairs to address the issue of misinformation and to develop new
tools to deal with misinformation.
All 2019 events
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Our people
HR strategy
In 2019 a formal IIASA people strategy, Creating a working
environment for success – a Human Resources (HR) framework
was adopted by the IIASA Council.
This strategy details initiatives for creating an enabling
environment that reaffirms IIASA as an institute of choice for
researchers from around the world.
The Human Resources department will monitor the progress
of the institute in both delivering and living the people strategy
by regularly measuring its success. This will include an annual
review of the goals and operational plan, and collating metrics
through staff climate surveys.

In 2019, 417 researchers from 52 countries worked at IIASA

I I AResearchers
S A VA
from L U E S
member countries

Shared values define what we stand for as employees, as an employer,
Researchers from
as another
organization
and as a research institute. They underpin how we
countries
carry out our work and how we work with each other. They shape our
culture and enable us to work together to achieve our wider vision.

Many of the characteristics that make IIASA unique, as
articulated in its Charter, also present challenges for
both the attractiveness of IIASA as a place to work and
for the retention of high-quality employees. IIASA’s
internationality, while being a distinct advantage, also
raises challenges in terms of managing cultural, social,
and geographic diversity.
In 2019 the process to document a formal Diversity
and Equality policy commenced. The Human Resources
department will consult with stakeholders during 2020,
before the policy is finalized in the IIASA Handbook.
At the heart of any modern organization and its
people is a set of well-defined values. Shared values
define what we stand for as employees, as an employer,
as an organization and as a research institute. They
underpin how we carry out our work and how we work
with each other. They shape our culture and enable us
to work together to achieve our wider vision. In 2019,
IIASA developed the ASPIRE values concept:
The ASPIRE values strengthen the mission of
IIASA to create a culture of engagement and wellbeing
by providing transparent guiding principles for staff
members. In 2020, IIASA will promote initiatives to
build a strongly engaged culture where these values
are adopted and lived by all across the institute.
In 2019, IIASA continued to provide the service
of the Institute Counselor, a Human Resource
Consultant and Cognitive Behavior Therapist, as a work
psychologist to provide training and counseling related
to cultural and social diversity and work environment
issues. The services of the Institute Counselor have
been a well-used resource, appreciated by staff who
can obtain confidential counsel. The Institute Counselor is an impartial, trusted individual who can offer IIASA staff support with the challenges
and opportunities related to living and working in an international scientific environment. Twice yearly anonymized updates and statistics are
provided to management in order to address any issues that may arise.

OUR PEOPLE

Diversity and equality

IIASA guidelines and regulations for good scientific practice
The IIASA guidelines and regulations for good scientific practice are intended to help avoid scientific misconduct, conflicts of interest and
commitment as well as promoting quality science. The institute recognizes its responsibility to nurture an environment of mutual respect,
tolerance, and ethical behavior according to the general principles outlined in these rules. During 2019, two cases were raised and are ongoing.
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Number of researchers employed and the flow of
existing researchers into and out of IIASA in 2019

Contracts and
administration

Researchers by age and gender in 2019
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30-39

40-49

50-59

60+

Support staff by level of employment and
gender in 2019

60

10

15

33

<29

Researchers by level of employment and
gender in 2019

56

80

Leavers and newcomers do not include participants of the Young Scientists Summer Program—about 50 PhD students who spend
3 months researching at IIASA. Returning researchers previously had a contract at IIASA and return to work at the Institute.
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10

158

0

4

7
18

20

Guest

In 2019 IIASA introduced a new position
to provide key researchers the ability
to continue mentoring and contribute
fundamental scientific work beyond
retirement. The Emeritus Scholar scheme
allows the encouragement of career
development of early and mid-career
scientists through targeted succession
planning and the subsequent opening of
career opportunities.
A new recruitment applicant tracking
system, Prescreen was procured and
prepared for implementation during 2019.
The new system, which will become
operational in 2020 will enable a more
efficient recruitment process and an
enhanced candidate experience.
Additionally, during 2019 staff contract
administration at IIASA was simplified
with the transition away from fixed-term
to open-ended contracts. The change
brought IIASA in line with Austrian
employment law in this area.

5

11

120

1

2

3

4

5

6

7

8

9

10

11

12

13

Female

14

15

16

Male

Categories 1-8 are general service staff in procedural or
operational roles. Categories 10-16 are professional staff with
analytical, evaluative, and conceptual roles, with a degree or
relevant work experience. Interns and associates are listed
separately.

OUR PEOPLE

Learning and Development
In 2019 various training opportunities were organized for IIASA staff. Among these opportunities, the communications team provided media
training sessions for researchers and workshops on using social media. In addition, several staff members attended anti-corruption training with
the International Anti-Corruption Academy in Laxenburg.
In 2020, IIASA will begin formulating institute wide and individual training plans for employees using information identified through a mixture
of performance management tools, legal updates, and the mapping of training gaps.
Through compulsory training for IIASA managers in key areas such as people and financial management as well as in the field of governance,
IIASA will make sure that the leadership of the institute is up to date and fully aware of their management obligations and responsibilities as
leaders.

IIASA Code of Conduct
All IIASA staff must be treated equally and with respect, regardless of gender, race, religion or belief, nationality, ethnic or social origin, age,
sexual orientation, marital status, or other aspects of personal status and no behavior can be tolerated at IIASA that constitutes harassment,
sexual harassment, discrimination, bullying, retaliation, or any related acts.
The IIASA Code of Conduct Policy for a Professional Working Environment outlines the responsibilities of IIASA, staff, and management in
these areas. Employees found to have breached these conditions are subject to disciplinary action in accordance with Article IX, Disciplinary
Measures of the IIASA Staff Rules and Regulations.
In 2019 two incidents of misconduct were reported to the Human Resources department. One case was closed without any disciplinary action
being taken and one case is ongoing.
In late 2019, IIASA developed and piloted an awareness raising session for supervisors entitled; Preventing, identifying, and responding to
alleged harassment. Designed to ensure that supervisors are aware of their responsibilities, this session will be offered to all supervisors in 2020.
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OUR PEOPLE

Age, gender, and employment at IIASA in 2019

Category 9 is junior scientific staff with a bachelor’s degree or above, working as scientific support. Categories 10-16 are experienced
research staff (postdocs, research scholars, program directors, the deputy director general, and the director general), with an advanced
university degree (minimum at level 10 is a Master’s degree). Young Scientists Summer Program (YSSP) participants, associates, and guest
research scholars are listed separately.

Categories 1-8 are general service staff in procedural or operational roles. Categories 10-16 are professional staff with analytical,
evaluative, and conceptual roles, with a degree or relevant work experience. Interns and associates are listed separately.
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Network and collaborators
In addition to the 417 researchers from 52 countries that work in Laxenburg, IIASA has an
extensive network of collaborators, alumni, and visitors from across the globe.

174

191

785

4,267

number of advisory
boards and steering
committees that include
IIASA researchers

externally funded
projects where IIASA
was lead or partner

research partners in
member countries

alumni from 100
countries

•

1,589 visitors came to IIASA to do research, collaborate with the
institute’s research programs, and attend IIASA events. Of these
visitors, 1,283 were from member countries.
IIASA scientists hosted or coordinated 89 events worldwide.
Of these, 49 were convened in Laxenburg and 25 were held in
member countries. The events were attended by a total of 1,195
conference participants, with 967 being from member countries.

•

•
•

IIASA has 4,267 alumni from 100 countries, many of whom are
leaders in academia, government, and the private sector. The
Alumni Association coordinates exchange within this network.
Former Science Advisory Committee member Eric Lambin received
the Blue Planet Prize.
Yoichi Kaya, Eric Lambin, and Leena Srivastava became IIASA
Distinguished Visiting Fellows.

Science diplomacy

Regional conferences

In 2019, the Big Research Infrastructures for Diplomacy and Global
Engagement through Science (BRIDGES) network was founded as
an informal network of people who work at the coalface of science
diplomacy and foreign relations in large international research
infrastructures and organizations. The inaugural meeting of the
network took place in July 2019 at the Abdus Salam International
Centre for Theoretical Physics (ICTP), Italy. This was followed by a
meeting hosted by IIASA in November.
The network, which was an initiative of IIASA and the European
Organization for Nuclear Research (CERN), includes representatives
from organizations such as the European Commission Joint Research
Centre (JRC), the European Space Agency (ESA), Synchrotron-light for
Experimental Science and Applications in the Middle East (SESAME),
and IIASA, who also acts as the secretariat.
In November 2019, IIASA co-hosted meetings of the Foreign
Ministries Science and Technology Advisors Network (FMSTAN) and the
Science Policy in Diplomacy and External Relations (SPIDER) network.
This forum brought together over 60 science advisors to ministers of
foreign affairs, experts in science diplomacy, and heads of a number
of Vienna-based international organizations. The event helped develop
the discussion around the roles, advantages, and opportunities of
using the tools of science diplomacy in foreign relations.

In 2018, the IIASA Council passed a resolution to co-host a series of
regional conferences to foster dialogue between research and policy
communities, with the aim to explore the role of systems analysis in
addressing regional and societal challenges and to provide input into
the strategic direction of IIASA.
The first two conferences were held in Brazil in September and
South Africa in December 2019. The conferences attracted a total of
250 participants from 31 different countries and covered various topics
ranging from the transition towards sustainable land use, to how
global research networks can increase research collaborations among
countries.
The conferences also included interactive sessions, where inputs
were gathered from the audience on how the future IIASA strategy
can focus its research on major societal issues, identify science-based
policy solutions, respond to the interest of broader IIASA membership,
and compete and collaborate with other research organizations
studying global problems.

NETWORK &
COLLABORATORS

•

© Mahmood | BMEIA FMSTAN/SPIDER members and participants.
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Strategic partnerships and collaborations

NETWORK &
COLLABORATORS

In 2019, IIASA continued to prioritize partnerships with research
collaborators and research users in its 22 member countries. These
partnerships include formal collaborations between institutions as
co-investigators on externally funded research projects, and informal
cooperation between individual researchers working together on
scientific publications.
The focus of IIASA research on finding solutions to challenges that
cross international boundaries results in strategic collaboration with
a range of international and regional organizations. In 2019, these
included:
• A strategic partnership with the Organisation for Economic
Co-operation and Development (OECD) to develop methods and
approaches to better integrate systems thinking into policymaking.
• Hosting the Centre for Integrated Assessment Modelling (CIAM),
one of the four centers that make up the European Monitoring
and Evaluation Programme (EMEP) of the United Nations
Economic Commission for Europe (UNECE) Convention on Longrange Transboundary Air Pollution.
• Contributions by 11 IIASA researchers to the Intergovernmental
Panel on Climate Change (IPCC) Sixth Assessment Report, which
will be published in 2021.
In addition, IIASA signed Memoranda of Understanding with 23
organizations to facilitate research collaborations and the use of
IIASA research by institutions in countries such as Austria, Brazil,
China, Finland, Russia, the UK, the US, and Vietnam. Also in
2019, IIASA was granted consultative status to the United Nations
Environment Program (UNEP).
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The CD-LINKS project coordinated by IIASA and 18 partners and
collaborators from around the world, including the IIASA member
countries Brazil, China, India, Japan, Korea, Russia, USA, and several
EU countries, ended after four years in September 2019. Project
highlights included insights generated on interactions between climate
change policy and multiple sustainable development goals, broadening
the evidence base on the effectiveness of past and current policies,
and developing the next generation of low-carbon development
pathways, fostering both global and national perspectives.
IIASA is a core member of the Food and Land Use (FOLU) Coalition
that brings together stakeholders from academia and the public and
private sectors to identify and advance solutions that deliver food
security, healthy and affordable diets, halt biodiversity loss, restore
and protect ecosystem services, and mitigate climate change and
environmental pollution. In its 2019 flagship report, FOLU identified
ten critical transitions to shift food and land use systems onto a
sustainable trajectory, highlighting the importance of an integrated
approach to solution pathways that satisfy multiple social, economic,
and environmental objectives.
Together with the Sustainable Development Solutions Network
(SDSN), IIASA initiated the Food Agriculture Land Use Biodiversity and
Energy (FABLE) Consortium as a knowledge platform. FABLE brings
together research and policy teams from 20 developed and developing
countries to advance analytical tools and model-aided decision support
to analyze the ability of development pathways to meet national
aspirations, while also collectively aligning with, among others, the
Sustainable Development Goals (SDGs) and the Paris Agreement.
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Governance

IIASA Research Plan
2016-2020

IIASA is governed by a Council comprised of one permanent representative from each
National Member Organization. Regulations concerning the institute’s objectives,
conditions of membership, internal structure, and the roles and responsibilities of the
Council are outlined in the institutional Charter.

IIASA Strategic Plan
2011-2020

Membership of IIASA
The IIASA Charter stipulates that membership of the institute is open to one professional institution from any country as long as it represents
the relevant scholarly community of that country, subscribes to the IIASA Charter, and meets the financial obligations of membership. The IIASA
Council votes on each country’s application to join the institute and on whether to discontinue a country’s membership. In June 2019, the Council
noted with regret the decision by the Academy of Sciences Malaysia (ASM) to become an observer starting in 2020.

National Member Organizations
Each IIASA member country designates a National Member Organization (NMO) to represent the nation’s scholarly community, and act as a
bridge between their research and policy communities and the institute. There are three types of NMOs namely, national academies, government
research funding agencies, and autonomous organizations or committees. Each member country fulfills two main roles, which it enacts through
its NMO. The first of these involves the governance of the institute through its representative council member for IIASA, while the second
requires the NMO to act as a link between IIASA and national stakeholders.

IIASA National Member Organizations (NMO) and Council members
On 31 December 2019, IIASA had 22 member countries (1 observer) represented by the following National Member Organizations:
AUSTRIA The Austrian Academy of Sciences

IRAN Iran National Science Foundation (INSF)

SWEDEN The Swedish Research Council for

(ÖAW)

Council Member: Professor Dr. Eaman Eftekhary

Environment, Agricultural Sciences and Spatial

Council Member: Professor Dr. Christian Köberl

Planning (FORMAS)
ISRAEL The Israel Committee for IIASA

BRAZIL The Brazilian Federal Agency for Support

Council Member: Dr. Ingrid Petersson

Council Member: Professor Dr. Moti Herskowitz
UKRAINE The Ukrainian Academy of Sciences

and Evaluation of Graduate Education (CAPES)
JAPAN The Japan Committee for IIASA

Council Member: Academician Professor Dr.

Council Member: Professor Dr. Kazu Takemoto

Anatoly G. Zagorodny

China (NSFC)

KOREA, REPUBLIC OF National Research

UNITED KINGDOM Research Councils of the UK

Council Member: Professor Dr. Xincheng Xie

Foundation of Korea (NRF)

Council Member: Professor Dr. Duncan Wingham

Council Member: Professor Mauro Luiz Rabelo

Council Member: Dr. Kil-Choo Moon
UNITED STATES OF AMERICA The National

EGYPT Academy of Scientific Research and
Technology (ASRT)

MALAYSIA Academy of Sciences Malaysia (ASM)

Academy of Sciences (NAS)

Council Member: Professor Dr. Mahmoud

Council Member: Professor Datuk Dr. Asma

Council Member: Professor Dr. Michael Clegg

M. Sakr

Ismail

FINLAND The Finnish Committee for IIASA

MEXICO Mexican National Committee for IIASA

Technology (VAST)

Council Member: Dr. Lea Kauppi

Council Member: Dra. Maria Elena Alvarez-Buylla

Council Member: Professor Dr. Ninh Khac Ban

GOVERNANCE

CHINA National Natural Science Foundation of

VIETNAM Vietnam Academy of Science and

Roces
GERMANY Association for the Advancement
of IIASA

NORWAY The Research Council of Norway (RCN)

Council Member: Professor Dr. Helga Weisz

Council Member: Dr. Kirsten Broch Mathisen

INDIA (Observer) Technology Information,

RUSSIA Russian Academy of Sciences (RAS)

Forecasting, and Assessment Council (TIFAC)

Council Member: Academician Professor

Council Member: Mr. Sanjay Singh

Vladislav Panchenko

INDONESIA Indonesian National Committee

SOUTH AFRICA National Research Foundation

for IIASA

(NRF)

Council Member: Professor Dr. Kuntoro

Council Member: Dr. Dorsamy (Gansen) Pillay

Mangkusubroto
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The IIASA Council
As the governing body of the institute, the IIASA Council is composed
of one permanent representative from each NMO. The Council meets
twice a year, in June and November. The Charter and subsequent
resolutions of Council document the role of Council, its processes, and
decisions.
The Council is responsible for determining financial and managerial
policies and subject areas for IIASA research, as well as ensuring that
IIASA activities are in line with institutional objectives, the provisions
of the Charter, and the interests of NMOs.
The Council elects a chair and two vice chairs who act as officers of
the Council. Michael Clegg (United States) has been the Council chair
since September 2017. Lea Kauppi (Finland) has been the Council vice
chair since January 2019 and Gansen Pillay (South Africa) has been
the Council vice chair since January 2018.
The Council appoints the director general, the deputy director
general for science, and the chief operations officer who, as the chief

executive officers of the institute, are responsible for implementing
the research program and managing the day-to-day operations. In
November 2019, the Council appointed Dr. Leena Srivastava as the
deputy director general for science. Previously, Dr. Srivastava was the
Vice Chancellor of the TERI School of Advanced Studies, New Delhi,
an interdisciplinary higher education institution focused on sustainable
development. Further, in March 2019 the Council appointed Dr. Jan
Marco Mueller as the acting chief operations officer while the position
was advertised.
During 2019, the IIASA Council exercised its oversight
responsibilities through a committee structure comprising of an
Executive Committee, a Finance Committee, a Membership Committee,
a Program Committee, and an Outreach, Capacity Building and
Science Engagement Committee. In addition, an external Science
Advisory Committee and external evaluation committees provide
specialized input to Council.
IIASA Governance and Decision Making Structure
and its External Advisory Bodies

2019 IIASA Governance and
Decision Making Structure
and its External Advisory
Bodies
The 2019 IIASA governance structure will be
replaced with the new governance structure
as approved by the IIASA Council starting
from 2020. During the transition, the Council
appointed the acting chief operations officer
in March 2019 and the deputy director
general for science in November 2019.

IIASA Governing Council
Council Executive Committee

Council
Finance
Committee

Science Advisory
Committee
(SAC)

Council
Membership
Committee

Council
Program
Committee

Council Outreach, Capacity
Building, and Science
Engagement Committee

External
Evaluation
Committees

IIASA Director General and CEO
IIASA Deputy Director General and CEO

IIASA Research Programs

IIASA Departments

Science Advisory Committee
Another component of research oversight is the Science Advisory Committee (SAC). The SAC, established by the IIASA Council in 2002, is an
advisory structure constituted of independent scientists appointed by the IIASA Council with the task of providing scientific guidance and a
research assurance function for IIASA. In 2019, the SAC continued to provide independent, expert advice to the Council and IIASA to ensure that
the institute’s work continues to meet the highest scientific standards and remains relevant to policymakers.

GOVERNANCE

IIASA management
During 2019 IIASA was structured into nine research programs and five departments that support the institute’s scientific activities. In
addition to the appointments of deputy director general for science and acting chief operations officer mentioned above, the following
personnel changes took place:
• Leena Srivastava commenced her 5-year appointment as the deputy director general for science on 15 November.
• The term of Nebojsa Nakicenovic as deputy director general ended on 30 June. For the period between 1 July – 14 November Elena Rovenskaya
filled the position of acting deputy director general.
• A new position of chief operations officer was created to provide administrative leadership at the institute and ensure that researchers are
supported by an enabling operational environment. Jan Marco Müller was appointed as acting chief operations officer on 1 March.
• Sanja Drinkovic was formally appointed by the IIASA Council as governing council secretary on 1 March.
• Elena Rovenskaya took over as Evolution and Ecology Program acting director as of 11 January, replacing Ulf Dieckmann.
• Yoshihide Wada became the Water Program acting director on 11 May, replacing Simon Langan.
• Steffen Fritz was appointed Ecosystems Services and Management Program acting director as of July 2019, replacing Michael Obersteiner.
• Tanja Laßnig was confirmed as head of Human Resources as of 1 March.
• Andreas Stigler was appointed as acting head of Technical Infrastructure as of 1 March, replacing Stefan Lendl.
• Monica Manchanda was appointed as acting head of Finance and Sponsored Research following the retirement of Susan Riley on 31 August.
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Organization structure
GOVERNING COUNCIL
Governing Council Secretary
Sanja Drinkovic

DIRECTORATE
IIASA Director General and CEO
Albert van Jaarsveld

Deputy Director General and Deputy CEO
Acting: Elena Rovenskaya
Chief Operations Officer
Acting: Jan Marco Müller
IIASA RESEARCH PROGRAMS (Program Directors)
Advanced Systems Analysis (Elena Rovenskaya)

IIASA DEPARTMENTS (Department Heads)

Air Quality and Greenhouse Gases (Markus Amann)

Finance and Sponsored Research (Acting: Monica Manchanda)

Ecosystems Services and Management (Acting: Steffen Fritz)

Human Resources (Tanja Laßnig)

Energy (Keywan Riahi)

Information and Communication Technologies (Joe Undercoffer)

Evolution and Ecology (Acting: Elena Rovenskaya)

Technical Infrastructure (Acting: Andreas Stigler)

Risk and Resilience (Acting: Joanne Linnerooth-Bayer)
Transitions to New Technologies (Acting: Arnulf Grübler)

External Relations, Communications, and Library (Iain Stewart)

Water (Acting: Yoshihide Wada)

MANAGEMENT BOARD
DG/CEO, Deputy DG/CEO, COO
Program Directors,
and Department Heads

Exploratory and Special Projects (Jan Marco Müller)

SPECIAL COMMITTEES
Internal Research Committee (IRC)

Capacity Development and Training (CDAT)

12 members representing all scientific
programs, partly elected by research staff

Young Scientists Summer Program
and Postdoctoral Program

GOVERNANCE

World Population (Wolfgang Lutz)
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Policies and processes
Improving the effectiveness of organizational risk management,
control, and governance processes remained one of the top priorities
for the IIASA Council and Executive in 2019. IIASA maintains a
comprehensive risk register, which is continuously reviewed and
updated. Appropriate actions aimed at mitigating or removing
organizational risks are undertaken to prevent potential negative
impacts for IIASA.
Committed to bringing in a systematic approach to evaluating and
mitigating risks, the IIASA Council and Executive decided to establish
an internal audit function. The purpose of this function will be to
introduce a professional auditing of the governance, risk management,
and internal controls at IIASA, to ensure compliance with the
regulatory framework and to enhance performance, organizational
learning, and efficiency and effectiveness of IIASA operations.

Delegation of authority and conflict of
interest
The IIASA Council adopted a Delegation of Authority Framework in
2019, with the aim of improving transparency and the effectiveness
of its decision-making processes. The new framework assigns
appropriate levels of involvement in the decision-making process to
the IIASA Council, the council committees, and IIASA management.
This ensures efficient decision-making while retaining an apt
segregation of duties, thus minimizing potential conflict of interest.
Further actions taken included a decision that Council members and
National Member Organization secretaries need to step down from
their roles when applying for IIASA executive positions.

Social and ethical responsibility
Committed to strengthening the engagement and wellbeing of IIASA
staff, and in response to recommendations from the 2017 Institutional
Review, IIASA embarked on an institute-wide campaign to collectively
define IIASA’s core values. The established values will serve as the
backbone of the IIASA Strategy 2021-2030 and the new IIASA People
Strategy. In addition they will be embedded into the daily working
environment to help create an inclusive and respectful working culture
for staff members at all levels. In 2019 a Works Council constituted
according to Austrian labor law was established at IIASA to represent
the interests of staff.

Financial policies
The Finance Committee of the Council supervises the institute’s
accounting and auditing activities, the annual payments of National
Member Organization contributions, the realization of royalties and
other revenues, and the annual financial reports. IIASA is also legally
obliged under the Austrian Association Act and Austrian Commercial
Law to have its accounts externally audited on an annual basis. IIASA’s
statutory financial statements are presently audited by BDO Austria.
In addition, some external funders require that the projects
they contribute to are individually audited, with around 25 project
audits being carried out in 2019. The European Commission (EC), a
major contributor to the institute’s external funding, also sometimes
performs second-level audits on already externally audited EC projects.
To date, four major second-level audits on twelve projects were carried

out in 2009, 2011, 2015, and 2017 respectively. All of these were
successfully concluded.
At IIASA, financial policies and procedures are in place for:
• Sponsored research and budgeting for proposals (sections 4.4.7
and 4.4.8 of the IIASA Operating Procedures and Policies)
• Procurement, business travel, organizing conferences, and visits
from external collaborators and stakeholders (section 4.4 of the
IIASA Operating Procedures and Policies)
• A budget planning and oversight process (section 4.4.2 in IIASA
Operating Procedures and Policies)
The procedures and approval processes are facilitated and
documented through the IIASA Management Information System.

Data protection and privacy
In 2019 IIASA continued to develop a register of data processing
activities. The register, which is required under the EU General Data
Protection Regulation (GDPR), lists all the institute’s activities which
process personal data. In addition to the legal requirement, it gives
IIASA a comprehensive, centrally located overview of all personal data
it processes, the legality of the processing, and the location of said
data, making it easier to respond to data subject requests in a timely
and correct manner. Also in 2019, IIASA investigated the security of
its data processing activities. In close co-operation with the relevant
departments, several measures have been taken to improve these
processes and the related infrastructure to make the data holdings of
the institute more resilient to cyber threats.

Intellectual property and copyright
IIASA follows the rules and procedures laid out in the institute’s patent
and software policies. The Patent Policy ensures that any invention
made in the course of research activities at IIASA is used to bring
about the widest possible benefits. This includes that the institute
gains financially from any commercial exploitation of patents resulting
from the use of its resources, and that favorable terms are applied
in granting licenses to organizations and citizens of National Member
Organization countries. The Software Policy defines and protects
the intellectual property rights for software developed by IIASA staff,
and outlines the processes for commercialization, licensing, and
distribution.
The IIASA Copyright Policy takes the practices of international
journals and publishers into consideration and aims to facilitate
the widest possible dissemination of IIASA results. In 2019, a new
Scientific Publications and Copyright Policy was updated in order to
take into account the latest developments in academic publishing,
open access publishing, and the use of creative commons licenses to
expand the sharing and uptake of IIASA research. The new policy is
expected to be introduced in 2020.

POLICIES &
PROCESSES

Risk, internal control, and audit

Data management and archive policies
The IIASA rules laid out in its policies on Good Scientific Practice and
Conflict of Interest, constitute the institute’s current data archiving
standard. To comply with the requirements of research funders and
other collaborators, IIASA policy stipulates that all primary research
data must be retained for a minimum of 10 years, thus ensuring the
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reproducibility of findings and results. In addition, model-based work,
model specifications, and methods of analysis have to be sufficiently
documented, ideally in a peer-reviewed publication or its official
supplement.

Legal compliance
IIASA is legally registered as a “Verein” (Association) in Austria with
registration number ZVR-Nr 524808900 and is subject to the laws
and jurisdiction of its host country, Austria. IIASA monitors relevant
laws and regulations and updates the IIASA rules and regulations
to stay compliant with an evolving legal environment. In 2019, the
work on bringing IIASA buildings up to date with Austrian fire
safety regulations was completed with the implementation of a
comprehensive Fire Safety Action Plan. Further compliance activities
included the ongoing revision of the IIASA travel policy and a review
of the Retirement Benefits Plan offered to international staff.

Health and safety
Since 2017 IIASA cooperates with Health Consult-Sicherheitstechnik
GmbH to ensure effective monitoring of legal obligations in respect
to health and safety in the workplace. The duties stipulated under
Austrian law are carried out by the IIASA Works Council, the institute
doctor, and our appointed representative for work safety.
Health Consult conducts inspections twice a month and compiles an
annual report based on their findings. The following health and safety
measures are monitored or performed in accordance with §77 ASchG.
•
•
•
•
•
•

Workplace inspection
Investigation and evaluation of occupational accidents, including
implementation of preventative measures
Testing and selecting personal safety equipment
Occupational psychology, work hygiene, and ergonomics
Fire safety and measures in case of evacuation
Training and education in health and safety matters

Information technology
The Information and Communication Technologies department
manages all IT services to include computers and servers, data
networks, and related equipment. The team runs 70 physical servers
supporting 169 virtual machines servers and a 20-node (80-core)
compute cluster. In addition they manage a total of 520 TB of usable
data storage and data backup systems, and support software for office
automation and scientific models.
In 2019, IIASA reconfigured and redistributed over 350 PCs
and laptops, in addition to the below activities:
• The central server network was upgraded from 1 to 10 GB
transmission speeds in order to facilitate improvements in network
speed to users over the coming years.
• Linux-based, load-balanced clusters were established in order
to expand scientific computing capabilities and enable efficient
scientific processing.
• The central data storage was expanded from 240 to 386 TB,
bringing IIASA’s total usable data storage capacity to 520 TB, with
a corresponding expansion of our data backup systems.
• A two-node clustered approach was introduced to the WebApplication Firewall to improve the reliability and security of our
online scientific applications, models and data.
• An external assessment of the IIASA IT security environment was
conducted which resulted in recommendations to be implemented
in 2020.

Environmental performance
Work continued in 2019 between the Staff Association’s Environment
Committee & Sustainability Champions and IIASA management to
improve the institute’s environmental performance on a number of
areas.

The documentation provided by the health and safety officer exceeds
the legal requirements (ASchG) and is regulated by Health Consult’s
quality management policy ISO 9001.

POLICIES &
PROCESSES

Infrastructure developments
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The technical infrastructure team undertook a number of general
refurbishments in 2019, including the renovation of kitchen facilities,
windows, and floors.
To ensure the safety of people and property in case of emergency,
an automatic alarm system was implemented in 2019 as part of a
new Fire Safety Action Plan. This includes a direct connection to the
fire brigade to minimize response time. In addition, the doors in the
General Purpose Building were equipped with emergency exit locks
and the installation of fire detectors will be completed in early 2020.
In order to refurbish and modernize the heating infrastructure,
IIASA installed automated controls for the boiler, which can be
operated remotely. This has led to reduced costs and impact on
the environment in the region of 15% (costs and CO2 reduction).
Furthermore, the electric power supply system of the boiler room was
replaced to be in line with Austrian regulations.
Plans are in place for further infrastructure developments to
be implemented in 2020, such as a new access control system,
renovations of meeting rooms and restrooms, and replacement of
water pumps and pipes. In addition, IIASA has acquired an additional
165m2 of office space from the Schloss Laxenburg Betriebsgesellschaft
which will be adapted for use in 2020.
IIASA Annual Report 2019 — ar19.iiasa.ac.at

IIASA completed the first stages to obtain the eco label
“Klimabündnis Betrieb” (“Climate Alliance Enterprise”), which included
a full sustainability audit conducted by the State of Lower Austria
and the Climate Alliance Austria. The audit recommends internal
sustainability targets to be monitored over the next five years. The
certificate was awarded at the Laxenburg Climate and Energy Day
hosted at IIASA with the Laxenburg Mayor.
Printing across the institute was reduced by 22% compared to
2018, and 36% compared to 2017. Payslips and various administrative
procedures are now paperless, and publications produced by the
institute such as policy briefs and Options magazine are now only
distributed digitally.
IIASA continues to purchase electricity from renewables, and
installed a smart control system for the heating system in 2019
which is expected to deliver 20% CO2 savings. A review of the travel
policy by IIASA management is further expected to reduce travel and
therefore the institute’s carbon footprint in 2020.

Publications and outreach

2019 publications

Publications
The new IIASA Scientific Publications and Copyright Policy merges the
old publication policy (from 1996) and copyright policy (from 1979),
and aligns them with the IIASA open access policy (from 2016). The
text was updated and re-drafted in 2019 and will be implemented
upon approval by the Science Leadership Committee and Council in
2020. This policy aims to set forth the principles governing the various
types of publications used by the institute to communicate its research
results to outside audiences.
Of the 401 journal articles published in 2019, 308 have a publicly
available full text version in the IIASA Publications Repository (PURE).

As of January 2020, 79% of articles published in 2019 will be fully
available after twelve months and will be compliant with the open
access policy. In 2019, there were 375,358 downloads from PURE,
compared to 339,156 in the previous year. IIASA has established
publishing agreements which allow for a discount on article processing
charges or enable open access publishing without additional costs
for authors affiliated with IIASA with major publishers like Springer,
Wiley, Taylor and Francis, and MDPI. In addition, in 2019 a new pilot
agreement with Elsevier has been negotiated through the Austrian
Academic Consortium for 2020.

Compliance statistics
with IIASA Open
Access Policy
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Outreach

Open Access—Data

IIASA aims to achieve higher visibility for its scientific achievements
and therefore promotes its research findings and activities to
demonstrate expertise in systems analysis and science-policy advice.
A range of channels are used to reach a diverse global audience
including the research community, policymakers, funders, and the
general public. These channels include press releases, the Nexus blog,
newsletters, social media, and policy briefs. The biannual Options
magazine, presenting the institute’s latest research to a non-specialist
audience, continued year on year readership growth with 6,276
subscribers in 2019.

ANNUAL REPORT
4 251 subscr bers

In 2016 at Councils request, IIASA started the process for improving
open access to its data. As a result of this data, models, and tools
were catalogued in 2017, and an open access to data policy approved
in 2018, In line with international best practice and technology
readiness principles, IIASA will be engaging with key players like the
Committee on Data for Science and Technology (CODATA) and other
international bodies to ensure the quality of the models and tools
it shares with the wider scientific community. In addition to a more
comprehensive open access strategy in terms of data, models, and
tools, future activities will be based on state-of-the-art procedures and
expert input. In 2019, IIASA launched a data repository (DARE) which
holds 32 distinct datasets. In addition to complying with many funder’s
requirements, all researchers are encouraged to deposit their datasets
PRESS RELEASES
there.
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4 567 subscr bers
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and Ecology

ncome

11,349,713

4,174,705

Total current liabilities9,726,382
URRENT LIABILITIES
EXPENDITURES
Total liabilities
Research
ABILITIES
11,441,736

cts and Grants

31-Dec-18

2,456,374

Total non-current liabilities
1,108,687

ecember 2019

as at 31 December 2019

2,456,374

TOTAL INCOME

IABILITIES AND NET ASSETS

Income

Expenditures

Other income

Advanced
Systems
Analysis
Total
liabilities

Position

Summary of the Statement
of Financial Position
Total Income

31-Dec-19

Non-current liabilities
1,553,468

ons

5,907,857
Financial

6,595,457

1,715,354

Contracts and Grants

Total liabilities and net assets

687,600

1,715,354

Net assets
ON-CURRENTINCOME
LIABILITIES
Membership Contributions
Total net assets
ments
iabilities

16,100,645

Total non-current assets1,073,879

cted funds

1,268,558

7,048,814

15,420,722

19,117,657

TOTAL LIABILITIES

1,108,687

9,726,382

11,349,713

12,040,500

11,599,290

10,513,481

138,868

97,998

Scientif ic services

70.0%

Research

Institute governance

Administrative22,651,979
services
23,087,871
Depreciation
15,415,571

15,105,728

Advanced Systems Analysis

Other expenses
921,995

832,928

Ecosystems Services & Management

5,496,214

5,103,616

Energy

1,613,796

1,605,480

Evolution and Ecology
Air Quality and Greenhouse Gases
Risk and Resilience

320,145
273,452
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1,916,510
1,556,436
1,073,561

1,021,968

FINANCIALS

TOTAL ASSETS

Net assets

4,551,678

Cash and cash equivalents

Financials

2,699,787

10,843,318

Receivables and prepayments

ecember 2019

2,833,849
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Contracts

Research funding agencies

and grants

In 2019 IIASA membership contributions were provided by the following agencies:
•

The Austrian Academy of Sciences (OEAW)

•

The Research Council of Norway (RCN)

•

The Brazilian Federal Agency for Support and Evaluation of

•

Russian Academy of Sciences (RAS)
National Research Foundation (NRF), South Africa

Graduate Education (CAPES)

•

•

National Natural Science Foundation of China (NSFC)

•

•

Ministry of Finance, Egypt

•

Academy of Finland

•

Ukrainian Academy of Sciences

•

Federal Ministry of Education and Research (BMBF), Germany

•

Economic and Social Research Council (ESRC), Engineering

•

Ministry of Foreign Affairs, Indonesia

•

Ministry of Science, Technology and Space (MOST), Israel

•

Ministry of Finance, Japan

•

National Science Foundation (NSF), USA

•

National Research Foundation of Korea (NRF)

•

Vietnam Academy of Science and Technology (VAST)

•

Ministry of Science, Technology and Innovation (MOSTI), Malaysia

The Swedish Research Council for Environment, Agricultural
Sciences and Spatial Planning (FORMAS)

and Physical Sciences Research Council (EPSRC), and Natural
Environment Research Council (NERC), UK

Donations

FINANCIALS

The YSSP Fund provides funds for a scholarship that is awarded to
promising young researchers without National Member Organization
support, often from developing countries, to participate in the IIASA
three-month Young Scientists Summer Program (YSSP). Generous
donations from IIASA supporters enabled three exceptional young
scientists to participate in the 2019 YSSP.
The purpose of the Women in Science Fund is to provide a platform
of financial support to IIASA women connected to science at all career
levels. Conceived by the IIASA Women in Science Club, the fund offers
different avenues of support and relies solely on donations to fulfill
its mission.
The Peter E. de Jánosi Postdoctoral Fellowship fund, set up
in honor of former IIASA director, Dr. de Jánosi, offers selected
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postgraduate students the opportunity to participate in the IIASA
Postdoctoral Program.
A donation to the Howard Raiffa Fellows Program in Decision
Science preserves the legacy of the first IIASA director and brings
distinguished scientists in this field to IIASA to work on the global
problems addressed by the institute’s research programs.
The institute continues to receive generous support through the
non-governmental organization Friends of IIASA, which enables US
residents to make tax deductible donations to the institute.
IIASA thanks all for their generosity in 2019 and is grateful for their
commitment and belief in the mission of the institute.

Projects initiated in 2019
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Project

Funder

A Transnational Cooperation for Sustainable Use and Management of Non-Native Tree
Species in the Alpine Region (ALPTREES)

Interreg Alpine Space, Germany

286,783

Europe



Adaptive Strategies for Sustainability of Ecosystems Services and Food Security in
Harsh Natural Conditions (SustES)

Global Change Research
Institute CAS (CzechGlobe)

238,080

Czech Republic



Agent-based models to inform economic policies towards migration

Austrian Science Fund (FWF)

407,000

Austria, Russia

ALternative Pathways toward Sustainable development and climate stabilization (ALPS)
Project

Research Institute of Innovative
Technology for the earth (RITE),
Japan

212,884

Global



Capacity developing and analytical, methodological and data support for Israel’s
Ministry of Energy to develop a MESSAGE model for Israel

IIASA

100,000

Israel



City Air Remote Emission Sensing (CARES)

European Commission,
Directorate-General for Climate
Action

278,000

Global

Climate-related risks and mitigation measures (GCF-CRR)

Green Climate Fund

265,516

Global

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

Norwegian Meteorological
Institute

148,797

Europe

Copernicus Global Land Operations 3 (C-GLOPS 3)

Commission of the European
Communites, Directorate
General Joint Research Centre
(JRC)

209,500

Global

Disaster Risk Reduction Investment Profile – Case Study in Barbados (GFRList )

Inter-American Bank

105,000

Barbados

Economic Growth and land-use change in regions (RLUC)

The Oesterreichische
Nationalbank (OeNB), Austria

103,000

Global



eu-citizen.science

European Commission, DG
Research Executive Agency
(REA)

139,000

Global



EuroGEOSS Showcases: Applications Powered by Europe (E-SHAPE)

European Commission, DG
Executive Agency for Small
and Medium-sized Enterprises
(EASME)

258,550

Europe



Evolution of plant functional traits for drought resilience (Plant-FATE)

European Commission, Research
Executive Agency (REA)

186,600

Global

Exploring National and Global Actions to reduce Greenhouse gas Emissions (ENGAGE)

European Commission,
Directorate-General Executive
Agency for Small and Mediumsized Enterprises

1,167,998

Global
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Amount (€)

Related region or country
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Project

Funder

Amount (€)

Related region or country

AIR

ASA

EEP

ENE

ESM

Forging resilience through systemic risk analysis (ForgingResilience)

European Institute of Innovation
and Technology, ClimateKnowledge and Innovation
Community, Netherlands

100,000

Europe

Future Migration scenarios for Europe (FUME)

European Commission, Horizon
2020

340,883

Europe

Integrated modelling for the Food and Land Use Coalition Global Report on the
Transformation of Food and Land Use Systems (FOLU_GlobalRepo)

Systemiq Limited, UK

241,824

Global



Interdisciplinary Research Hubs to Address Intractable Challenges Faced by Developing
Countries (TRADE Hub_GCRF)

Research Councils UK (RCUK)

653,062

Global



Macroeconomic Modelling of Indirect Risks for Climate Risk Management

Austrian Climate Research Panel
(ACRP)

250,000

Austria

Management for resilience of multifunctionality in European forests in the era of
bioeconomy (MultiForest)

Federal Ministry for
Sustainability and Tourism of
Austria

161,973

Global

Medium complexity Earth System Risk Management (ERM)

Austrian Science Fund (FWF)

363,000

Global

Model based Assessment of EU Climate Policies (EUCLIMIT5)

European Commission,
Directorate-General for Climate
Action

353,000

Europe



Modelling analysis to support the Commission in its development of the second Clean
Air Outlook

European Commission,
Directorate-General for the
Environment

349,501

Europe



Modelling INdividual Decisions to Support The European Policies related to agriculture
(MIND STEP)

European Commission

398,750

Netherlands, Hungary



NatureMap:Mapping terrestrial areas of significance for conservation and restoration of
biodiversity, carbon storage, and other ecosystem services

The Ministry of Climate and
Environment (KLD)

389,330

Global



Next generation of AdVanced InteGrated Assessment modeling to support climaTE
policy making (NAVIGATE)

European Commission, DG
Executive Agency for Small
and Medium-sized Enterprises
(EASME), Belgium

812,500

Global



Open ENergy TRANsition ANalyses for a low-Carbon Economy (OpenENTRANCE )

European Commission, DG
Climate Action

392,002

Global



Our common future ocean - quantifying coupled cycles of carbon, oxygen, and
nutrients for determining and achieving safe operating spaces with respect to tipping
points (COMFORT)

European Commission,
Directorate-General for Climate
Action

380,000

Global

Remote Climate Effects and their Impact on European sustainability, Policy and Trade
(Receipt)

European Commission,
Directorate-General Executive
Agency for Small and Mediumsized Enterprises

700,000

Europe

Resource nexus for transformation to circular, resilient, and liveable cities in the context
of climate change (Recreate)

Austrian Research Promotion
Agency (FFG)

400,000

Asia, Europe

POP



RISK

TNT

WAT
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Project

Funder

SPIPA Argentina: Strategic Partnership for the Implementation of the Paris Agreement
(SPIPA)

European Commission, DG
CLIMA

186,894

Argentina

Strategic Partnership for the Implementation of the Paris Agreement (SPIPA China)

European Commission,
Directorate-General for Climate
Action

230,000

China

Sustainability of China’s projected trade in agriculture and forestry products (FABLE_M
China)

Gordon and Betty Moore
Foundation, USA

168,263

China

Sustainable aviation biofuels supply chains in South America

World Wild Fund for Nature

150,000

South America

Sustainable Bioeconomy Futures – From Malaysia to South East Asia

IIASA

111,800

South East Asia

Sustainable development pathways achieving Human well-being while safeguarding the
climate And Planet Earth (SHAPE)

Austrian Research Promotion
Agency (FFG)

199,591

Global

The Food, Agriculture, Biodiversity, Land-use, and Energy (FABLE) Initiative: Integrated
pathways towards net-zero emissions

Systemiq Limited, UK and the
World Resources Institute, USA

301,000

Global

The role of persistence in tackling Austria’s climate target: Policies for the transport
sector (PETRA)

Austrian Climate Research
Program (ACRP)

145,000

Austria

Towards improved understanding, concepts, policies and models of energy demand
(RED)

Research Institute of Innovative
Technology for the earth (RITE),
Japan

195,275

Japan

Transformational risk management to tackle climate Loss and Damage in Austria and
beyond

Austrian Climate Research Panel
(ACRP)

250,000

Austria

Urban nitrogen cycles: new economy thinking (UNCNET) to master the challenges of
climate change

Austrian Research Promotion
Agency (FFG)

295,439

Global

WFaS_scaleWAYS: Scaling out resilient water and agricultural systems (ScaleWAYS)

Austrian Development Agency

2,000,000

World Cover (Phase 1)

European Space Agency (ESA)

146,842

Core funding enabled the ongoing development of innovative research methods and tools, exploratory research projects,
supervision of YSSPers and postdocs, and research networking activities.
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Burundi, Kenya, Rwanda,
South Sudan, Tanzania,
Uganda
Global

POP
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NATIONAL MEMBER ORGANIZATIONS:
On 31 December 2019, IIASA had 22 member countries (1 observer) represented by the following
National Member Organizations:
AUSTRIA

The Austrian Academy of Sciences (ÖAW)

BRAZIL

The Brazilian Federal Agency for Support and Evaluation of Graduate Education (CAPES)

CHINA

National Natural Science Foundation of China (NSFC)

EGYPT

Academy of Scientific Research and Technology (ASRT)

FINLAND

The Finnish Committee for IIASA

GERMANY

Association for the Advancement of IIASA

INDIA (Observer)

Technology Information, Forecasting and Assessment Council (TIFAC)

INDONESIA

Indonesian National Committee for IIASA

IRAN

Iran National Science Foundation (INSF)

ISRAEL

The Israel Committee for IIASA

JAPAN

The Japan Committee for IIASA

KOREA, REPUBLIC OF

National Research Foundation of Korea (NRF)

MALAYSIA

Academy of Sciences Malaysia (ASM)

MEXICO

Mexican National Committee for IIASA

NORWAY

The Research Council of Norway (RCN)

RUSSIA

Russian Academy of Sciences (RAS)

SOUTH AFRICA

National Research Foundation (NRF)

SWEDEN

The Swedish Research Council for Environment, Agricultural
Sciences and Spatial Planning (FORMAS)

UKRAINE

The Ukrainian Academy of Sciences

UK

Research Councils of the UK

USA

The National Academy of Sciences (NAS)

VIETNAM

Vietnam Academy of Science and Technology (VAST)

twitter.com/iiasavienna

linkedin.com/company/iiasa-vienna

facebook.com/iiasa

youtube.com/iiasalive

blog.iiasa.ac.at

flickr.com/iiasa

