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Bringing systems 
analysis down to Earth

M athematical models can often seem complex and theoretical, 
only thinly tethered to reality.

But this is an illusion. In our complex modern age, the mathematical 
tools of systems analysis are in fact some of the most useful methods 

we have to understand the world around us, and solve the interlinked problems 
facing humanity and the planet.

In September, the United Nations adopted the Sustainable Development Goals, 
a set of 17 goals with 169 targets aimed at achieving major progress on poverty, 
health, energy, climate, and other topics. Efforts to reach one goal will not 
happen in isolation—they will ripple out and affect the headway made 
toward the others.

In this issue, you will read about new IIASA research that aims to understand 
these ripple effects, to project interactions so that policymakers can plan policies 
that bring benefits on multiple goals, rather than working against each other 
(page 14). You will discover new insights into the interaction between climate 
mitigation and adaptation policies, which are too often addressed in isolation 
(page 12). And you will find a unique visualization of the process of systems 
analysis and its application to real-world problems (page 18).

The research you read about in each issue of Options is grounded in 
methods and models that were developed by the pioneers of systems analysis, 
and which continue to be advanced by IIASA researchers and their 
global network of collaborators.

IIASA has been a hub for systems analysis research since its very beginnings: 
Howard Raiffa, the institute’s first director, is a pioneer in the field of 
decision analysis, one of the first to apply statistical and behavioral theories 
to the questions of policymaking. At the 2015 Systems Analysis Conference 
in November—which is dedicated to Raiffa—Laxenburg will once again 
welcome the brightest minds in the field. The research that they present 
will demonstrate the unique ability of systems thinking to provide real, 
practical solutions to almost overwhelmingly complex global problems, 
giving us the basis for a truly sustainable future. +
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Older populations smarter 
but not fitter

People over age 50 are scoring increasingly better on tests 
of cognitive function, according to a new study published 
in the journal PLoS ONE. At the same time, however, 

the study showed that the average physical health of the 
older population has declined.

The study, by IIASA researcher Nadia Steiber, relied on 
representative survey data from Germany which measured 
cognitive processing speed and physical fitness in 2006 and 
again in 2012. It found that cognitive test scores increased 
significantly within the six-year period for men and women aged 
50 to 90 years, while physical functioning declined, especially 
for low-educated men aged 50 to 64. The survey data was 
representative of the non-institutionalized German population, 
who were mentally and physically able to participate in the tests.

In recent years, IIASA population experts have been exploring 
new ways to measure age that focus on people’s characteristics 
rather than the number of years they have lived, through the 
European Research Council–funded Re-Aging project. Cognition 
normally begins to decline with age, and is one key characteristic 
that demographers use to understand how some population 
groups age more successfully than others.

Previous studies have found elderly people to be in increasingly 
good health—”younger” in many ways than previous generations 

at the same chronological age—with physical and cognitive 
measures all showing improvement. The new study is the first 
to show divergent trends over time between cognitive and 
physical function. KL
Further info Steiber N (2015). Population aging at cross-roads: Diverging secular 
trends in average cognitive functioning and physical health in the older population 
of Germany. PLoS ONE 10(8):e0136583 [doi:10.1371/journal.pone.0136583].

Nadia Steiber steiber@iiasa.ac.at

Boreal forests challenged 
by climate change

Management of boreal forests needs greater attention from international policy, 
argued forestry experts from IIASA, Natural Resources Canada, and the 
University of Helsinki in Finland in a new article published in the journal Science.

“Boreal forests have the potential to hit a tipping point this century,” says IIASA 
researcher Anatoly Shvidenko, who coauthored the article. “It is urgent that we 
place more focus on climate mitigation and adaptation with respect to these forests, 
and also take a more integrated and balanced view of forests around the world.”

Boreal forests, which sprawl across the northernmost regions of Alaska, Canada, 
Russia, and Scandinavia, make up about 30% of total forest area on the planet. 
They play a vital role in the Earth’s climate system by sequestering carbon dioxide 
from the atmosphere. They are home to a plethora of plants and animals. And they 
provide resources including substantial amounts of wood for lumber and biofuel 
production, as well as economic opportunities for local and indigenous people.

At the same time, boreal forests are among the ecosystems most vulnerable to 
climate change.

“These forests evolved over millennia under cold conditions, and we do not know 
enough about the impacts of warming on their resilience and buffering capacity,” 
says Shvidenko.

The article, which reviewed recent research in the field, was part of a special 
issue on forests released in advance of the World Forestry Congress in September, 
at which a number of IIASA researchers presented their findings. KL
Further info Gauthier S, Bernier P, Kuuluvainen T, Shvidenko AZ, Shchepaschenko DG (2015). 
Boreal forest health and global change. Science 349(6250):819–822 [doi:10.1126/science.aaa9092].

Anatoly Shvidenko shvidenk@iiasa.ac.at
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Species dispersal aids 
biodiversity

P lanet Earth is home to millions of species, from single-celled bacteria to plants, 
insects, and mammals. Yet how this biodiversity developed—and how it 
contributes to stable ecosystems—is one of the mysteries of modern biology.

In a new study published in the Journal of Theoretical Biology, IIASA researchers 
tested one of the most-often cited mechanisms linking biodiversity and ecosystem stability, 
known as the spatial insurance hypothesis.

“The basic concept centers around two ideas,” explains ecologist David Shanafelt, 
who led the study. “The first is that the more functionally redundant species an 
ecosystem has, the more resistant it will be to environmental shocks. The second is 
that immigration of species can replace those that go extinct locally, and that is why 
dispersal can have a stabilizing effect on ecosystem properties, such as productivity—
the generation of biomass.”

Shanafelt is a PhD student at Arizona State University in the USA, and conducted the 
study as part of his participation in the 2012 IIASA Young Scientists Summer Program, 
in collaboration with IIASA Evolution and Ecology Program Director Ulf Dieckmann and 
researchers Matthias Jonas and Oskar Franklin.

The study is based on a modeling framework developed by an international collaboration 
of researchers. It finds that intermediate levels of species dispersal, or immigration, 
can maintain the productivity of an ecosystem, even when the environmental conditions 
experienced by the species are fluctuating.

“Our results have implications for real-world systems,” explains Shanafelt. 
“For example, with the growth of international trade, ecosystems are more connected, 
leading to an increase in the global dispersal of species. Our results allow projecting 
how this trend affects ecosystem productivity and biodiversity, under assumptions that 
are more realistic than those in previous models.” KL

Further info Shanafelt DW, Dieckmann U, Jonas M, Franklin O, Loreau M, Perrings C (2015). Biodiversity, 
productivity, and the spatial insurance hypothesis revisited. Journal of Theoretical Biology 380:426–435 
[doi:10.1016/j.jtbi.2015.06.017].

David Shanafelt David.shanafelt@asu.edu § Ulf Dieckmann dieckmann@iiasa.ac.at

Chinese CO2 emissions 
lower than thought
CO2 emissions in China may be more than 
10% lower than previously estimated in 
most international datasets, according to a 
new study published in the journal Nature. 
IIASA researcher Junguo Liu contributed to 
the study, which analyzed the energy 
content of coal from Chinese mines in a 
systematic way. They found that because 
coal in the region has lower energy content 
than other types, previous analyses had 
overestimated emissions from coal‑fired 
power plants.
www.iiasa.ac.at/news/chinaCO2-15

Future of world religions
The religious profile of the world is rapidly 
changing, driven primarily by differences in 
fertility rates and the number of young 
people subscribing to the world’s major 
religions, as well as by people switching 
faiths, according to a new study published 
in the Yearbook of International Religious 
Demography. IIASA researchers developed 
the projections for a recent Pew Research 
Center report entitled, "The Future of World 
Religions: Population Growth Projections, 
2010–2050" (2 April 2015).
www.iiasa.ac.at/news/religion-15

Good practice climate policies
Replicating climate and energy policies with 
proven potential around the world could 
significantly contribute to bringing 
greenhouse gas emissions down to meet the 
target of limiting climate change to 2°C. 
According to a new study from IIASA and 
partners, replicating these “good practice 
policies” around the world could take us a 
long way towards meeting climate goals.
www.iiasa.ac.at/news/goodpractice-15

Trans‑Siberian railroad remix
A new network of high‑speed trains, roads, 
and telecommunication infrastructure could 
forge a new link from Europe to Asia and 
create a corridor of new development in 
between. Researcher Yuri Gromyko 
presented this vision, a project led by 
academic institutions in Russia, at the fifth 
workshop of the IIASA‑coordinated project, 
“Challenges and Opportunities of Economic 
Integration within a wider European and 
Eurasian Space.” Several further workshops 
are planned which will form the foundation 
for the research phase of the project.
blog.iiasa.ac.at/transsiberia-15
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Risk of financial crisis 
underestimated

The risk of financial crisis is substantially higher than previously estimated, according 
to new IIASA research that accounts for multiple levels of interconnectedness 
in the financial system. The study, published in the journal Financial Stability, 
introduced a new method that allows researchers to estimate the systemic risk 

that results from multiple layers of connectivity.
“Systemic risk is the risk that a significant part of the financial system stops working—that 

it cannot perform its function,” says IIASA researcher Sebastian Poledna, who led the study. 
For example if a major bank fails, it could trigger the failure of other financial institutions 
that are linked to it through loans, derivatives, securities, and foreign exchange exposure. 
The fear of such contagion is what drives governments to bail out banks.

In the study, Poledna and fellow IIASA researcher Stefan Thurner used data from the 
Mexican banking system to examine four layers of connectivity between banks: interbank 
loans, derivatives, securities, and foreign exchange.

“Previous studies of systemic risk had just examined one layer of this system, 
the interbank loans,” says Poledna. By including the other layers, Poledna and colleagues 
found that the actual risk was 90% higher than the risk just from interbank loans.

The researchers also found that systemic risk levels are about four times higher today 
than before the financial crisis—yet these risks are not reflected in the market-based risk 
measures currently in use.

“Banks today are far more connected than they were before the financial crisis,” 
explains Poledna. “This means that in a new crisis, the public costs for Mexico could be 
four times higher than those experienced in the last crisis.” KL

Further info Poledna S, Molina-Borboa JL, Martinez-Jaramillo S, van der Leij M, Thurner S (2015). 
The multi-layer network nature of systemic risk and its implications for the costs of financial crises. 
Financial Stability 20:70–81 [doi:10.1016/j.jfs.2015.08.001].

Sebastian Poledna poledna@iiasa.ac.at § Stefan Thurner thurner@iiasa.ac.at

Systems analysis 
for global transformations
A new special issue of the journal 
Technological Forecasting and Social 
Change serves as a follow‑up to the 
IIASA 40th Anniversary Conference held in 
2012, "Worlds Within Reach: From Science to 
Policy." Studies in the journal focus on two 
major themes: dealing with uncertainty in 
integrated analyses of human–environment 
systems; and social, technical, and 
institutional transformations in response 
to global sustainability challenges.
www.iiasa.ac.at/news/tsfc-15

Handbook for clean energy
The world’s energy supply is a complex 
system, linked to climate change, the 
environment, and poverty. The Handbook 
of Clean Energy Systems, a new six‑volume 
reference work containing five chapters on 
IIASA research, provides a comprehensive 
view of current research on clean energy, 
ranging from technology for different types 
of renewable energy to questions of energy 
storage, and long term sustainability.
www.iiasa.ac.at/news/cleanenergy-15

An age of golden aging?
A new World Bank report, which relies on 
IIASA research, examines demographic trends 
that lead to population aging and related 
economic challenges and opportunities. 
It suggests that if policymakers facilitate 
behavioral adaptation to the emerging 
trends, Europe and Central Asia could 
one day enter a period of “Golden Aging,” 
in which all people can live long, healthy, 
active, and prosperous lives.
www.iiasa.ac.at/news/goldenage-15

Climate change vs. food security
IIASA researchers contributed to a major 
new book, published by the Food and 
Agriculture Organization of the United 
Nations (FAO), which assesses the links 
between climate change and food security. 
IIASA researcher Petr Havlík led the institute’s 
contribution to the book, a chapter entitled, 
“Global climate change, food supply and 
livestock production systems: A bioeconomic 
analysis.” The analysis by IIASA researchers 
is the first one to consider in detail climate 
change impacts on the livestock sector. 
In particular, the paper discusses the potential 
role that restructuring agricultural production 
systems could play in adaptation.
www.iiasa.ac.at/news/faobook-15
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Long term impacts of cutting short‑lived climate pollutants

I IASA research has shown that climate and air pollution are 
closely linked from an economic and policy standpoint. 
Measures to reduce air pollution could bring climate benefits 

by reducing emissions of short-lived climate pollutants that 
contribute to climate change, but remain in the atmosphere 
for a much shorter time than CO2.

In a new study, IIASA researcher Joeri Rogelj and colleagues 
examined how reducing short-lived climate pollutants would 
affect the carbon budget: the amount of CO2 emissions that 
could still be released in the next century while limiting global 
warming to 2°C compared to pre-industrial levels.

The study, published in the journal Environmental Research 
Letters, found that reducing methane emissions stringently 
in the second half of the century could increase the size of 
the carbon budget for meeting the 2°C target by 2100 by 

about 20%. This can slightly relax the very tight limits on CO2, 
but  emissions still need to reach net zero by the end of the 
century. Strict controls on pollutants such as black carbon, 
by contrast, had only a small impact on the carbon budget 
of around 5%.

“To limit global warming to any level, the total amount of CO2 

emissions needs to be limited to a certain budget,” says Rogelj. 
“We  knew that warming from non-CO2 gases like methane or 
some air pollutants can influence the size of this carbon budget. 
The question was, how much?” KL

Further information Rogelj J, Meinshausen M, Schaeffer M, Knutti R, 
Riahi K (2015). Impact of short-lived non-CO2 mitigation on carbon budgets 
for stabilizing global warming. Environmental Research Letters 10(7):075001 
[doi:10.1088/1748-9326/10/7/075001].

Joeri Rogelj rogelj@iiasa.ac.at

Targeting short‑lived pollutants to benefit climate and air quality

A new study looking into short-lived pollutants reveals 
measures to substantially improve air quality as well as fight 
climate change. These results, from the major EU-funded 

ECLIPSE project, have now been published in the journal 
Atmospheric Chemistry and Physics.

IIASA researchers developed the emissions scenarios for 
air pollution and greenhouse gases that were used in the analysis, 
and identified mitigation measures for reducing short-lived climate 
pollutants. They also assessed how such measures would impact 
health in Europe and Asia. They find that targeting short-lived 
pollutants could simultaneously boost air quality, reduce health 
impacts from air pollution, and bring climate benefits.

“Beyond measures in the oil and gas sector, there are also 
other important opportunities to reduce methane emissions from 
coal mining, municipal waste treatment, and gas distribution, 
for  example, as well as black carbon emission reductions 
through elimination of high-emitting vehicles, use  of cleaner 

biomass cooking and heating stoves, replacement of kerosene 
wick lamps with LED lamps, and other measures,” says 
IIASA researcher Zbigniew Klimont, who led the institute’s 
contribution to the study.

“There is no doubt that the most important factor causing 
climate warming is CO2 emissions and this must be the 
prime target of our climate policies. Yet, there is merit in not 
completely ignoring other climate forcers, which could affect 
the rate of warming, particularly over the next few decades,” 
says Andreas Stohl of the Norwegian Institute for Air Research, 
who led the study. “And what is probably even more important: 
targeting these substances would lead to large improvements in 
global air quality.” KL
Further information Stohl A, Aamaas  B, Amann M, et al. (2015). Evaluating the 
climate and air quality impacts of short-lived pollutants. Atmospheric Chemistry 
and Physics 15(18):10529–10566 [doi:10.5194/acp-15-10529-2015].

Zbigniew Klimont klimont@iiasa.ac.at § Markus Amann amann@iiasa.ac.at
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Climate risk management
Tackling the impacts of climate-related 
disasters using a risk layering approach

T
he climate is changing, and we are facing the 
consequences. Over 80% of all disaster events are now 
climate-related, the United Nations Office for Disaster 
Risk Reduction has estimated, and climate change is 
modifying the intensity, frequency, and duration of 

many extreme  events. The  economic losses in the aftermath 
can devastate entire economies, and a clear strategy on risk 
management is needed. How  can we ensure that a family, 
community, or country can reduce the risks before a disaster, and 
bounce back afterwards?

Disaster risk is complex, as it lumps together frequent events 
with minor impacts and infrequent but devastating catastrophes. 
Not all disaster risk can be eliminated, and we need to know 
which risks should be reduced, which insured against, and which 
will require governmental or international aid efforts. To help 
decision makers tackle these challenges, researchers from the 
IIASA Risk, Policy and Vulnerability Program are adapting the 
concept of “risk layering” to develop a comprehensive approach 
to climate-related disaster risk management.

In the lower risk layer, where events occur frequently but have a 
low impact, risk reduction is often the most cost-efficient strategy 
(shown in blue in the figure). This is important because it illustrates 
that climate-related and other risks are not inevitable “accidents.” 
Preparations, such as improving flood protection, can even be 
extended to addressing the underlying drivers of risk—by better 
building regulations and land use planning in flood-prone areas, 
for example.

In the medium risk layer (shown in green), where risk reduction 
possibilities are limited, insurance is a suitable strategy. However, 
it is at the upper end of this scale (red)—which includes rare and 
catastrophic events for which government or international aid 
might be required and even exceeded—where new financing 
mechanisms may be needed.

At regional scales, groups of countries have been creating 
their own funds to buffer themselves against these impacts, and 
“risk pools” now exist in Africa, the Caribbean, and the Pacific. 
However, as illustrated by IIASA analysis of flood risk in Bangladesh 
the risks are expected to increase substantially as climate and 
socioeconomic change progresses.

An initial response to this issue was the Green Climate Fund. 
Financed by industrialized and emerging economies, it was 
established in 2010 to assist developing economies in addressing 
climate change adaptation and mitigation. Building on this, and 
focusing on severe impacts for which adaptation is not an option, 
the Warsaw Loss and Damage Mechanism was agreed in 2013. 
The mechanism is intended to address climate change-related 
loss and damage in developing countries that are the most 
severely affected.

The IIASA climate risk management approach uses risk layering 
to provide policymakers with a practical, clear method for moving 
forward. Not only can it reveal suitable risk management options, 
it can also help identify risks that are “beyond adaptation.” DB
Further info Mechler R, Bouwer L (2014). Understanding trends and 
projections of disaster losses and climate change: Is vulnerability the missing link? 
Climatic Change [doi:10.1007/s10584-014-1141-0]. § Mechler R, Bouwer LM, 
Linnerooth-Bayer J, Hochrainer-Stigler S, Aerts JCJH, Surminski S, Williges K 
(2014). Managing unnatural disaster risk from climate extremes. Nature Climate 
Change 4(4):235–237 [doi:10.1038/nclimate2137]. § Hochrainer S, Mechler R, 
Pflug G (2009). Assessing Current and Future Impacts of Climate-related 
Extreme Events. The Case of Bangladesh. IIASA Interim Report IR-09-030.

Reinhard Mechler mechler@iiasa.ac.at

RISK LAYERING FOR FLOODING IN BANGLADESH 
Risk layers are shown from high to low frequency of floods, up to a 100-year 

“return period,” i.e. floods of this scale are only estimated to occur every 100 years.
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International conference explores 
state‑of‑the‑art climate science
The conference “Our Common Future 
Under Climate Change” took place in Paris 
in July 2015. Building on the findings of the 
IPCC Fifth Assessment Report, the conference 
allowed participants—including many IIASA 
researchers and collaborators—to examine 
and discuss the latest findings on climate 
change mitigation and adaptation in advance 
of the 2015 Climate Conference (COP21) in 
November. Below are some highlights of 
the contributions of IIASA researchers.

Taking it back: Negative emissions 
for climate change stabilization
The use of carbon‑neutral bioenergy 
in conjunction with carbon capture and 
storage (CCS) could be a cost‑effective part 
of an emission reduction strategy leading 
to “negative greenhouse gas emissions” 
in the future. At a special session of the 
conference, Sabine Fuss, a researcher at 
IIASA and the Mercator Research Institute 
on Global Commons and Climate Change, 
warned against thinking of negative 
emissions as a magic bullet that will allow 
society to pursue a business‑as‑usual 
strategy with respect to emissions. 
“They are [a single] part of a mitigation 
portfolio which foresees large emissions 
reductions using ‘standard’ mitigation 
options in the near term,” she says.

From climate concern 
to climate action
Women and the highly educated are more 
concerned about climate change and more 
likely to take action to mitigate it, a study 
presented at the conference by IIASA researcher 
Raya Muttarak suggests. Muttarak used the 
Eurobarometer survey data of over 100,000 
respondents in 27 EU countries to examine how 
“believing” (perceptions of climate change) 
and “belonging” (the cultural conditions of 
a social group or community) together 
influence “behaving” (taking action). 
She found that high levels of concern did 
not always translate into taking action. 
This depended on demographic characteristics 
(such as sex) as well as the type of action 
(e.g., recycling or buying a fuel‑efficient car), 
and it also varied geographically. For example, 
in both Bulgaria and Luxembourg the same 
proportion of respondents (73.0%) perceived 
climate change as a very serious problem; 
however, in Bulgaria only 30.8% took action 
compared with 79.1% in Luxembourg.
www.iiasa.ac.at/events/Common-Future

IIASA model helps road‑test 
the policies of tomorrow

A
s policymakers know, the success or failure of any new policy is determined 
by myriad influences, many of them unpredictable and yet interconnected. 
This complexity—especially true in the case of climate change adaptation—
makes it extremely difficult to identify the best strategies for the future. 
However, research using the IIASA model GLOBIOM is providing a real 

solution to this thorny problem.
Identifying the strengths and weaknesses of a policy is best done by testing its 

outcomes under a range of possible future conditions, or scenarios. To build these 
scenarios many factors must be quantified and accounted for, and the knowledge of 
local stakeholders can provide invaluable insights.

Since 2012, the CGIAR Climate Change, Agriculture, and Food Security Research 
Program has been working in the field of policy testing across eastern and western 
Africa, southern and Southeast Asia, the Andes, and Central America. The program 
brings together people working in food security, the environment, and rural livelihoods 
to design scenarios for the future of their region with the aim of testing different policy 
approaches. Stakeholders also identify indicators to assess changes in food security 
as well as crafting narratives that give a storyline to their scenarios.

This information is then integrated into models—for example, the IIASA economic 
land use model, GLOBIOM. GLOBIOM models the supply and demand for agricultural, 
forest, and bioenergy products worldwide, and considers the impact of changes in 
climate or socioeconomic growth of a region. The model provides projections regarding 
future agricultural development, food security, and land use change.

The strength of this method lies in gaining local insight by involving stakeholders 
at multiple levels, while at the same time ensuring the credibility and consistency 
of the scenarios by using the models. This approach has already had real benefits 
for policymakers. For example, scenarios were used in the development of the 
Cambodian  Climate Change Action Plan of 2014, and are currently being used in 
Burkina Faso for developing the government’s National Plan for the Rural Sector. DB

Further info www.iiasa.ac.at/Globiom § Read more at blog.iiasa.ac.at/Globiom-15

Amanda Palazzo palazzo@iiasa.ac.at

Developing the new National Plan for the Rural Sector for Burkina Faso using scenario-guided planning. 
Photo: Kabore Herve

http://www.iiasa.ac.at/events/Common-Future
http://www.iiasa.ac.at/web/home/research/modelsData/GLOBIOM/GLOBIOM.en.html
http://www.iiasa.ac.at/Globiom
http://blog.iiasa.ac.at/Globiom-15
mailto:palazzo%40iiasa.ac.at?subject=
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T
he Natural Environment Research Council (NERC), Engineering 
& Physical Sciences Research Council (EPSRC), and Economic 
& Social Research Council (ESRC) now together make up 
the UK National Member Organization (NMO) for IIASA. 
Chosen because they provide the closest fit with IIASA 

science, these three will be advised by all seven Research Councils, 
the UK Learned Societies, Government Office for Science, and the 
wider academic community on pursuing their role on the IIASA Council. 
Just as importantly, they will bring the opportunities offered by renewing 
our IIASA subscription to the attention of the UK scientific community.

Together, the UK Research Councils invest around £3.5 billion 
(€4.1 billion) of public money every year across the full spectrum of 
academic disciplines from astronomy to the arts. In the UK, there is a 
long-standing tradition, known as the “Haldane Principle,” that decisions 
on scientific funding—such as whether to join IIASA—should be made 
by scientists rather than by government.

The Research Councils promote scientific excellence as well as 
demonstrating the societal benefit of the research to the wider UK. 
They also recognize the benefits of collaborative working and actively 
foster and strengthen international partnerships. For example, NERC, 
which I direct, has an important stake in the International Offshore 
Drilling Project and supports a broad range of shared international 
programs with, for example, Brazil, China, and India. It also contributes 
substantially to marine and polar research, where an internationally 
coherent approach is vital to meeting the challenges of science carried 
out across ocean and ice sheets.

Our decision to rejoin IIASA on behalf of the UK science community 
is a recognition of the scientific excellence that forms the bedrock of 
IIASA research, and of the very real contribution the Institute makes 
to informing policy. The UK has great strength in science of the 
environment, economics and social behavior, and applied mathematics 
and physics. The applied approach at IIASA provides a natural interface 
with an international community whose cooperation is essential to deal 
with global challenges. We can strengthen our science by joining IIASA, 
and in turn, the UK has much that it can contribute to IIASA.

There is a great deal the UK Research Councils can contribute in 
developing IIASA scientific strategy: notably, evaluating geographical and 
social “hotspots” of concern and pursuing a distinct science-to-policy 
thread. One aspect of taking a multi-variate or systems approach to 
policy concerns is that the way governments are organized makes 
them sometimes unsuited to accommodating scientific advice. 
Better  understanding—of what science might contribute and what 
policy might require—is in all our interests.

The Research Councils have a long experience of focusing on excellence 
that will provide a wider, longer-term benefit. Bringing this tradition 
with us might also help the IIASA Council in its future deliberations. +
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QQ What is sustainable development and why is it important?
QA As Brundtland put it, sustainable development meets the needs 

of the present without compromising the ability of future generations 
to meet their own needs.

If we do not achieve sustainable development, we will fail to provide even 
the barest essentials of life—food, water, and shelter—for the growing 
population. The extra two billion people that will inhabit the world in 2050 
can only be accommodated if we are serious about sustainable development.

On a personal level I care about sustainable development because I care 
about the future, I care about young people, and I care about humanity. 
Achieving sustainable development is, in my opinion, the single most 
important issue we face today. Without it, all life on Earth is in jeopardy.

QQ How do you see the world in 2050? What are your most optimistic 
and pessimistic visions?
QA I am an optimistic person so I will say that, by 2050, every government, 

every business, and every individual will take the environment into 
consideration in all their actions. By 2050, we will all be caring for 
the Earth, taking responsibility for the use of our planet’s resources, 
and building economies which will leave no one without dignity or 
necessary subsistence. We will live within safe planetary boundaries. 
Pessimism is not an option for me.

QQ How can science help the world achieve sustainable development?
QA Science plays a critical role. We need it to monitor our resources and the 

impacts of our activities as well as identify solutions. Many environmental 
challenges and threats to sustainable development do not respect borders. 
Moreover, they are often interdependent, or share common drivers. 
This means that sustainable development must be a cross-cutting endeavor. 
Science can play an important role by producing research that is integrated, 
cross-sectoral, and international. In this way, synergies, co-benefits, 
and trade-offs can be explored in order to identify the smartest paths 
to achieving multiple sustainable development goals at the same time.

I am very excited, for example, about a research program we have recently 
launched in partnership with IIASA and the United Nations Industrial 
Development Organization, focusing on development and implementation 
of integrated solutions to tackle the water–food–energy nexus.

QQ How do you see the role of Global Environment Facility in 
implementing the Sustainable Development Goals?
QA The Global Environment Facility is uniquely placed to support the global 

commons—the planet’s finite environmental resources that provide the 
stable conditions required for a sustainable, prosperous future for all. 
Our new strategy—GEF2020—lays out an ambitious vision, aimed at 
addressing the underlying drivers of environmental degradation and 
delivering integrated, holistic, solutions. We are building on more than 
20 years of experience providing support to over 165 countries. +
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Naoko Ishii 
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working towards sustainability. 

Photo © GEF

blog.iiasa.ac.at/ishii-15
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Climate change
Delaying mitigation 

makes adaptation inevitable 
and more challenging

The Paris Climate Talks 
in December represent the 

last exit towards two degrees, 
says a senior IIASA scientist arguing 

for a meaningful global agreement 
that will both mitigate climate change 

and help curb adaptation costs
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E
ven if the COP21 talks reach agreement on limiting long-term temperature increases 
to two degrees, the world still faces major challenges in adapting to climate change, 
says IIASA Energy Program Director, Keywan Riahi.

“We know that the risks of high impact events will increase the higher emissions are,” 
says Riahi. His research focuses on climate change mitigation but also throws up issues of 

adaptation and how policymakers should avoid focusing on one area to the exclusion of the other. 
Integration of the two facets across key areas of public spending is vital.

“They need to be integrated into agricultural policy, energy policy, and into development 
policies,” says the energy expert. He adds that the scientific community is only just catching up 
with this “nexus approach,” and that it has not been explored sufficiently. Riahi’s concern is 
that development policies—such as delivering energy to the poorest—are often created in 
isolation from both climate change mitigation and adaptation.

The links between mitigation and adaptation are also highlighted by recent IIASA research on 
the relationship between population and environment.

“It is not only the size of the populations but also the lifestyles and the consumption 
patterns of these people—and these include age as well as education specific characteristics,” 
says Erich Striessnig, a IIASA economist and demographer who has researched how these factors 
can affect a society’s ability to react to and prepare for catastrophes, such as storms and floods.

He says wealth and a high GDP are not enough to insulate populations from the impact of 
climate change. “In the so-called inequality scenario the predicted future number of casualties 
[as a result of natural catastrophes] goes up tremendously because it’s not just going to be a 
bottom billion but a bottom three billion that will be left behind,” says Striessnig.

He makes the point that it’s not only the poor but often those with a very low level of education 
“at  the edge of society” who will be less able to adapt to climate change. This emphasizes 
Riahi’s point that countries need to integrate their mitigation and adaptation efforts into a range 
of other policies including those on agriculture, environmental education, and energy.

In most countries mitigation and adaptation policies have operated independently; 
climate change policies are developed at national and sub-national levels while adaptation is often 
in the ambit of local authorities. And while mitigation involves trying to hit long-term targets, 
adaptation is often a case of dealing with the here-and-now: floods, droughts, and health.

“It has become clear that mitigation alone is not enough to tackle climate change—adaptation 
is also needed,” says Mia Landauer, a researcher from the Risk, Policy and Vulnerability Program 
at IIASA.

It’s on the urban frontier that mitigation and adaptation policies are finally beginning to join forces.
“An example of synergies between adaptation and mitigation in cities are green roofs and 

walls which can avoid the use of conventional air-conditioning and at the same time reduce the 
consequences of urban heat island effect,” says Landauer. This reduces energy use—mitigating 
climate change—as well as adapting to changes already upon us.

Responsibility for implementing mitigation measures is also becoming more regional and local, 
where adaptation to climate change already has a strong foothold. “The consequences of high 
emissions can also be felt immediately,” says Landauer, citing the example of reduced air quality 
damaging public health. She believes it is at the local and regional level where the direct linkages 
between adaptation and mitigation, and the potential to integrate the two, can be found.

The dilemma facing many countries is where to spend limited resources, on mitigation or 
adaptation? Riahi says the answer depends on wealth, emissions, resilience, and vulnerability.

“Some of the impacts are unavoidable in a two degree world and we will need to adapt,” 
he says. He acknowledges that a small island-state facing the threat of rising sea levels will want 
to put more effort into adaptation than mitigation. At the same time the high emissions-producing 
developed countries will need both strong mitigation and adaptation efforts.

Riahi cites the United Nations Adaptation Fund as a positive development. He also says 
that support for adaptation is gaining “substantial traction” in the climate change discussion. 
That, he says, needs to continue in parallel with efforts to mitigate climate change. KS

Further info 
§ Landauer M, Juhola S, Söderholm M (2015). Inter-relationships between adaptation and mitigation: 
A systematic literature review. Climatic Change 131(4):505–517 [doi:10.1007/s10584-015-1395-1]. 
§ Lutz W, Striessnig E (2015). Demographic aspects of climate change mitigation and adaptation. 
Population Studies: A Journal of Demography 69(Suppl.1):S69–S76 [doi:10.1080/00324728.2014.969929]. 
§ O’Neill BC, Dalton M, Fuchs R, Jiang L, Pachauri S, Zigova K (2010). Global demographic trends and future 
carbon emissions. PNAS 107(41):17521–17526 [doi:10.1073/pnas.1004581107].

Keywan Riahi riahi@iiasa.ac.at § Mia Landauer landaum@iiasa.ac.at § Erich Striessnig striess@iiasa.ac.at©
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http://dx.doi.org/10.1007/s10584-015-1395-1
http://dx.doi.org/10.1080/00324728.2014.969929
http://dx.doi.org/10.1073/pnas.1004581107
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A new 
nexus 

for

The Sustainable Development Goals 
aim to address economic development today, 
without compromising the opportunities 
of future generations

IIASA is at the center of 

integrated research efforts 

supporting the United Nations 

Sustainable Development Goals, 

adopted in September 2015

sustainable development
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I magine a world where poverty does not exist; where 
people have access to all the water, energy, and food that 
they need; where women enjoy equal rights, equal pay, and 
equal access to education in every country; where forests 
are preserved, the ocean is clean, and climate change 
has been halted.

Reading about the problems in today’s world—wars 
in the Middle East, the refugee crisis in Europe, wildfires across 
North America—this may sound like an unrealistic fantasy. But 
world leaders have now agreed on a set of goals aimed at making 
major progress on these issues by 2030. Although it is clear 
that the challenges are large, the 17 United Nations Sustainable 
Development Goals (SDGs) adopted this fall aim to provide a road 
map to dealing with the interconnected challenges of poverty, 
inequality, and environmental change.

The SDGs come with 169 indicators of progress and also 
recognize, for the first time, the linkages between consumption 
in the developed world and scarcity in the developing world. 
I IASA Deputy Director General Nebojsa Nakicenovic says, 
“The  SDGs are a huge achievement for humanity that could 

empower those who have been excluded in the past. But at 
the same time they also apply to those who live in affluence.”

“The strength of the SDGs is that they really cover everything,” 
said science policy expert E. William Colglazier, former science 
and technology adviser to the US Secretary of State and IIASA 
distinguished visiting fellow, at a meeting at IIASA in September. 
“The weakness is that they are not very useful in terms of focus, 
with so many different goals.”

Now that the SDGs have been adopted, experts agree that a 
greater challenge lies ahead in implementing them. IIASA researcher 
Nils Johnson says, “It’s not simple to try to achieve all of these 
objectives simultaneously. Trying to achieve one goal might conflict 
with trying to achieve another. So how do we identify these 
trade-offs? How do we best manage them?”

IIASA has already fed directly into several of the goals, particularly 
those focused on climate and energy. Researchers at the Institute 
are now using the goals as a framework to direct integrated analysis 
across sectors and disciplines. Through several new cross-cutting 
projects, they are advancing policy-relevant research that can help 
the international community to successfully implement the goals. 

sustainable development

https://sustainabledevelopment.un.org
https://sustainabledevelopment.un.org


16 options + winter 2015/2016 www.iiasa.ac.at

Balancing conflicts and identifying synergies
In a recent study commissioned by the United Nations Environment 
Program (UNEP), IIASA Ecosystems Services and Management 
Program Director Michael Obersteiner and colleagues provided one 
of the first efforts to examine the linkages between the environment, 
food security, and climate change.

“The structure of this analysis is looking at policies in a single 
sector, to find out how they affect other sectors—for example, 
what is the global effect of a carbon tax on food security,” 
says IIASA researcher Brian Walsh, who worked on the analysis. 
Using the IIASA Global Biosphere Management Model (GLOBIOM), 
the researchers found that all 17 of the SDGs imply competition 
for land, food, water, and energy.

“This study emphasizes the potential for synergy and management 
of the trade-offs between the SDGs,” says Obersteiner.

Even in the interdisciplinary research environment at IIASA, 
studies that cross multiple disciplines are a methodological challenge 
and can stretch the limits of models and computer power. Each new 
sector added into a calculation adds a level of complexity and requires 
the models to be modified so that they can “talk” to one other.

In a new project currently being planned with the Global 
Environment Facility and United Nations Industrial Development 
Organization—Integrated Solutions for Water, Energy, and 
Land—researchers will work across four main sectors: ecosystems, 
food, energy, and water. The project will for the first time link 
together some of the cutting-edge models developed at IIASA—
including GLOBIOM and MESSAGE (Model for Energy Supply 
Strategy Alternatives and their General Environmental Impact)—
with a water resource model. This will create a “supermodel” 
of sorts that can assess the trade-offs and synergies among 
multiple sectors.

In addition to modeling studies and scenarios, the project 
will include case studies focused on specific regions, in order to 
incorporate on-the-ground perspectives and practical information.

“The goal is to identify how the solutions change when 
these other dimensions are incorporated,” Johnson explains. 
“The scientific challenge is that each one of these sectors, or silos, 
is  incredibly complicated. It’s too big for any one group. So the 
challenge is to break down these silos and get people to think outside 
of their box to work together on something so multi-disciplinary.”

Another new research project, The  World in 2050, takes an 
even broader view of the SDGs, looking beyond the end of the 
initiative to the year 2050. IIASA is partnering with the Stockholm 
Resilience Center at Stockholm University, the Earth Institute at 
Columbia University, and the Sustainable Development Solutions 
Network to build holistic pathways for achieving equitable 
development without overreaching planetary boundaries.

Together, these research projects and other new and continuing 
projects at IIASA provide multiple levels of analysis that will help 
inform the implementation of the SDGs.

“It’s a nested structure,” says Johnson. “The UNEP project 
was looking at the trade-offs between ecosystems and food 
production; the Integrated Solutions for Water, Energy, and Land 
project is  looking at ecosystems, food, energy, and water; and 
The World in 2050 is trying to assess all 17 SDGs at a higher level, 
with a longer time horizon. Each one of these lower level modeling 
projects will inform the ones above them.”

Science for policy—global and national
While research supporting the SDGs is still in early phases, 
connections with policymakers have already begun in earnest. 
IIASA leaders took part in the Third International Conference 

Energy and the importance of quantitative targets
Each SDG carries within it a plethora of challenges and objectives, which 
require their own in-depth analysis and linkage to other goals. For example 
Goal 7 relates to energy, one of the core research areas at IIASA. The targets 
for this goal, which include quantitative targets on energy efficiency, 
renewable energy, and energy access, were drawn in large part from the 
conclusions of the IIASA-coordinated Global  Energy Assessment (GEA), 
through the Sustainable Energy for All initiative.

Nakicenovic, who directed the GEA, says, “IIASA has made contributions 
to many of the SDGs, but in particular to SDG7—the only SDG that has 
three quantitative targets.” The other SDGs, Nakicenovic argues, would 
benefit from a similarly focused analysis to determine realistic quantitative 
targets as well as integrated analysis to identify cost-saving synergies and 
avoidable trade-offs related to other goals.

“Energy is very much linked to the other SDGs including poverty, water, 
food security, and of course climate change,” says McCollum. “As countries 
think about their plans to meet their energy targets, they also need to be 
aware of how those actions may work for or against the other goals.” +

http://www.iiasa.ac.at/web/home/about/news/150706-UNEP-sustdev.html
http://www.iiasa.ac.at/web/home/research/modelsData/GLOBIOM/GLOBIOM.en.html
http://www.iiasa.ac.at/web/home/research/modelsData/MESSAGE/MESSAGE.en.html
http://www.iiasa.ac.at/web/home/research/modelsData/MESSAGE/MESSAGE.en.html
http://www.iiasa.ac.at/web/home/research/researchProjects/TWI2050.html
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on Sustainable Development, held in conjunction with the 
SDG summit at the UN in September. And at the European Forum 
Alpbach—a major annual meeting of international decision 
makers—in August, IIASA researchers held in-depth discussions 
with the Alpbach–Laxenburg Group (ALG), a  reflection 
group made up of world leaders from government, business, 
and science.

The ALG emphasized that the development and adoption of the 
SDGs is just the beginning and that the focus should now be on 
implementation. Following the meeting, IIASA Director General 
and CEO Professor Dr. Pavel Kabat said, “There has been a great 
deal of work on forming the SDGs which has led us to where we 
are today, but now there is still much to be done to ensure they 
are implemented successfully to enable a sustainable future for all.”

The group also emphasized the vital role of measurement 
and accountability in tracking progress towards the goals, 
a  point also highlighted in a recent article in the journal 
Nature, in which Nakicenovic and colleagues argued that data 
gathering and evaluation will require coordinated effort from 
the global scientific community.

As a next step, the SDGs will need to be translated into 
national-level roadmaps, based on each country’s different 
starting points and targets. Another new IIASA research project, 
Linking Climate and Development Policies: Leveraging International 
Networks and Knowledge Sharing (CD-LINKS), brings the research 
to a national level through modeling and stakeholder consultations.

The core objective of CD-LINKS is to develop transformation 
pathways, that is, potential storylines that show how climate 
change mitigation could occur in conjunction with other 
sustainable development objectives—including economic 
development, energy poverty, air quality, water, food security, 

biodiversity, climate adaptation, and energy security—and what 
trade-offs and synergies will emerge between the goals.

IIASA researcher David McCollum, who is working on the 
project, says, “The SDGs provide aspirational goals. It’s up to each 
country to decide how to get there, and each will do it in a different 
way. That’s where the CD-LINKS project comes in—it will provide 
information that can be used to make plans of action, with specifics 
about what options are available where.”

While the SDGS may seem an overwhelming topic to address, 
researchers working on these issues say they find the challenge 
inspiring. “Nobody has the answers to these problems at this point, 
but I find it so important that these goals are in place,” says Johnson. 
“They provide a context under which people can begin to identify 
and evaluate sustainable solutions.”

“When looking at 17 different goals and 169 indicators, 
it’s difficult for the human brain to keep track of all the interactions. 
This is precisely where IIASA’s systems approach to modeling and 
analysis can provide the necessary scientific support for policy,” 
adds McCollum. KL

Further info
§ Lu Y, Nakicenovic N, Visbeck M, Stevance A-S (2015). Five priorities for the 
UN Sustainable Development Goals. Nature 520(7548):432–433 [doi:10.1038/520432a]. 
§ UNEP (2015). Policy Coherence of the Sustainable Development Goals – 
A Natural Resource Perspective. An International Resource Panel Report. 
[issuu.com/newshourbd/docs/-policy_coherence_of_the_sustainabl/1] 
§ The World in 2050 [www.iiasa.ac.at/TWI2050] 
§ Integrated Solutions for Water, Energy, and Land [www.iiasa.ac.at/NexusSolutions] 
§ CD Links project [www.cd-links.org] 
§ Alpbach Laxenburg Group [www.iiasa.ac.at/ALG]

Nebojsa Nakicenovic naki@iiasa.ac.at § Pavel Kabat kabat@iiasa.ac.at 
Michael Obersteiner oberstei@iiasa.ac.at § Nils Johnson johnsonn@iiasa.ac.at 
David McCollum mccollum@iiasa.ac.at § Brian Walsh walsh@iiasa.ac.at
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The integrated approach of systems analysis allows investigation 

at the nexus of global challenges, enabling synergies and trade-offs 

among potential solutions to be considered and implemented

THE CASE FOR

systems analysis
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A
pplied systems analysis takes into 
account the interconnectedness 
of multiple development goals. 
It offers our best chance of 
overcoming the substantial 

barriers to sustainability, now and for 
future generations. Systems analysis is 
the cornerstone of research at IIASA, 
and  numerous tools developed at the 
institute use its principles to address a 
diverse array of complex, global problems.

The IIASA GAINS model, for instance, 
helps policymakers develop emissions 

control strategies that simultaneously 
tackle air pollution and greenhouse gases. 
GAINS has been used to analyze policy for 
Convention on Long-range Transboundary 
Air Pollution, the Gothenburg Protocol, and 
the EU Thematic Strategy on Air Pollution.

Another example is the IIASA GLOBIOM 
model, which analyzes competition for 
land use between agriculture, forestry, 
and bioenergy and can be used to explore 
the trade-offs and synergies between 
these land uses and ecosystem services. 
By capturing the relationships between 

agriculture, forestry, population dynamics, 
ecosystems, technology, and climate, 
this unique tool allows policymakers to 
understand and minimize land use and 
resource competition through more 
holistic thinking.

In November of this year IIASA will 
co-host “Systems Analysis 2015,” a major 
international conference to explore the 
current state and future directions of 
systems analysis. DB

Further info The international conference 
“Systems Analysis 2015” at IIASA: sa2015.iiasa.ac.at

http://www.iiasa.ac.at/web/home/research/modelsData/GAINS/GAINS.en.html
http://www.iiasa.ac.at/web/home/research/modelsData/GLOBIOM/GLOBIOM.en.html
http://www.iiasa.ac.at/web/home/research/modelsData/GLOBIOM/GLOBIOM.en.html
https://sa2015.iiasa.ac.at/
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R
enewable energy is often sold as 
being in harmony with nature: 
wind turbines or solar panels 
providing a backdrop to fields of 
yellow sunflowers, blue rivers, and 

emerald forests.
But renewable energy projects are not 

without environmental impact. Solar panels 
use land that may have otherwise have 
been left for wildlife or farmed. Bioenergy 
comes primarily from trees, which can lead 
to deforestation of vulnerable habitats like 
tropical rainforests and alpine and boreal 
forests. It might also use land that could 
otherwise produce food. Wind power 
turbines stretch hundreds of feet high, 
altering skylines and potentially injuring 
birds. And hydropower means dams, 
which change river flows, streambeds, and 
vegetation, with impacts on the fish and 
other wildlife.

“There is a disconnect between the 
image of renewable energy and impacts 
that occur in the environment. When you 
add renewable energy, you change the 
landscape,” says Christoph Walzer of the 
University of Vienna. Walzer is the leader 

of the international recharge.green project, 
which relied on IIASA modeling to explore 
potential trade-offs between renewable 
energy development and other, less easily 
quantified values—such as biodiversity, 
air  and water quality, and landscape 
beauty—in the Alps, which sprawl across 
seven European countries.

The recharge.green project, which 
concluded in summer 2015, aimed to find 
sustainable solutions for energy planning in 
the Alps and provide a blueprint for regions 
around the world tackling similar issues.

A holistic view
“Only a healthy mix of all different kinds 
of renewable energy technologies—
tailor-made for the respective situation 
and locat ion— can br ing maximum 
benefit s across sectors, for cl imate 
change mitigation, energy substitution, 
and ecosystems services,” says I IASA 
Ecosystems Services and Management 
Program Deputy Director Florian Kraxner, 
who led the IIASA contribution to the 
recharge.green project, using the model 
BeWhere to integrate and optimize 

wind, solar, hydro, and biomass power 
potentials. For the project, they developed 
a set of around 150 scenarios which show 
a whole range of possible development 
pathways.

IIASA researchers originally developed 
BeWhere as a global model to compare 
the costs, benefits, and trade-offs of 
bioenergy energy production and identify 
ideal locations for bioenergy plants. 
Over the years they have developed 
new methodologies to address a mix 
of renewable energy types, to consider 
protected areas such as national parks, 
and to refine the model for specific 
countries and regions. In Indonesia, 
for  example, Kraxner and colleagues are 
now using BeWhere as a tool to address 
the conflict between producing bioenergy 
and preserving tropical forests.

“Deforestation not only leads to 
biodiversity loss, but also has a global 
impact on climate change, as tropical 
forests act as a major sink for carbon 
dioxide,” explains I IASA researcher 
Sylvain Leduc, who leads the development 
of the BeWhere model.

The

Expanding renewable energy on a global scale also means 

tackling trade-offs and competition for land use, and 

dealing with widely varying public perceptions of the issue

renewableenergy balancingact
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In a recent study presented at the 
international conference, “Our Common 
Future under Climate Change,” Kraxner, 
Leduc,  and co l leagues found that 
bioenergy projects proposed for Indonesia 
in combination with carbon capture and 
storage technologies—intended as a 
method to produce energy with net negative 
emissions—could actually interfere with 
other efforts in the country to mitigate 
climate change through forest protection. 
The study provides a better understanding of 
the trade-offs for forest protection that would 
accompany different decisions on bioenergy.

The people problem
Such clear results from a data-driven 
model can provide a great starting point 
for policymakers and regional planners. 
But what happens if the public—who may 
have different perspectives on how natural 
landscapes should be used—turn against 
renewable energy?

One way to avoid such conflic ts, 
researchers say, is to find ways to incorporate 
people’s values into the analyses, listening 
to all sides and incorporating their input. 

The  recharge.green project included 
a major component for stakeholder 
engagement and communication, leading 
researchers to try to account for the value 
of landscape beauty, recreation, and other 
“unmeasurable” factors.

Meanwhile, researchers in the IIASA 
Risk, Policy and Vulnerability program are 
exploring the factors that influence people 
to support or oppose renewable energy 
projects as well as the willingness to use 
renewable energy. Researchers Masoud 
Yazdanpanah and Nadejda Komendatova 
recently conducted a series of surveys on 
renewable energy in Iran, a country heavily 
reliant on fossil fuels. They found that 
socio-psychological factors, such as moral 
norms, attitudes, and perceived behavioral 
control have a significant impact on support 
of renewable energy, and play a major role 
in people’s willingness to use renewable 
energy sources. This growing body of 
research will provide an important basis for 
energy policymakers in Iran and beyond.

Kraxner says that the issue of public 
support is one of the most challenging 
research problems for many I IASA 

researchers. “It is extremely difficult to 
incorporate social issues into scientific 
analysis,” he says, “There is always 
something missing, and it is frustrating 
to deal with these data gaps. Yet it is vital 
that we try. We can fine-tune models to 
discover the climate impacts of small shifts 
in energy and technology use. But to make 
those results useful for policy, we need to 
integrate an understanding of social and 
political factors into our analyses.” KL
Further info 
§ Kraxner F, Leduc S, Yowargana P, Schepaschenko S, 
Fuss S, Havlik P, Mosnier A (2015). Negative 
emissions—interactions with other mitigation 
options: A bottom-up methodology for Indonesia. 
Poster presented at the International Scientific 
Conference, “Our Common Future under Climate 
Change,” 7–10 July 2015, Paris, France. 
§ Yazdanpanah M, Komendantova N, Shirazi ZN 
(2015). Green or in between? Examining youth 
perceptions of renewable energy in Iran. 
Energy Research & Social Science 8:78–85 
[doi:10.1016/j.erss.2015.04.011]. 
§ www.iiasa.ac.at/news/recharge-15 
§ www.iiasa.ac.at/bewhere 
§ www.recharge-green.eu

Florian Kraxner kraxner@iiasa.ac.at 
Sylvain Leduc leduc@iiasa.ac.at 
Nadejda Komendantova komendan@iiasa.ac.at

renewableenergy balancingact
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regional focus

Madagascar policymakers use CATSIM in disaster risk planning

F requent but low-intensity cyclones in 
Madagascar tend not to attract much 
media attention—or the international 

aid that often results—but the cumulative 
effect of three to four cyclones a year over 
many decades has been devastating.

To build financial resilience to recurrent 
disasters the government has taken 
a proactive approach, using the free, 
user-friendly, and interactive CATSIM 
(catastrophe simulation) model developed 
by IIASA. This model helps to understand 
how risk can be broken down into segments 
which can then be absorbed by allocating or 
obtaining funds from elsewhere, and clarifies 
the costs and constraints of doing this.

In a recent workshop, around 30 key 
policymakers tested the model using 
a number of scenarios for planning an 
effective disaster risk management strategy; 
options ranged from diversion from public 
funds to post-disaster loans to setting up 
insurance instruments.

The event, which follows 22 other 
high-level workshops from Asia to the 
Caribbean, including one in Madagascar 

in 2012, is the subject of a case study by 
IIASA researcher Stefan Hochrainer-Stigler 
(who developed the original 2005 model 
with Reinhard Mechler)  and Junko 
Mochizuki. Their findings will inform 
fur ther  improvement s to CATSIM: 
the aim is to eventually “mainstream” 
disaster risks into development planning.

“What came out of the case study was 
the need for better cooperation between 
different ministries, including health, 
agriculture, and education, about how 

the pot of money can be shared,” says 
Mochizuki. “And more detailed assessments 
of the effects of cyclone events, both 
quantitative and qualitative, will enable the 
‘next-generation’ CATSIM to look at future 
as well as current risk.” CW

Further info Hochrainer-Stigler S, Mechler R, 
Mochizuki J (2015). A risk management tool for tackling 
country-wide contingent disasters: A case study on 
Madagascar. Environmental Modelling & Software 
72:44–55 [doi:10.1016/j.envsoft.2015.06.004].

Junko Mochizuki mochizuk@iiasa.ac.at

Solar power beats grid in Kenya’s drive for energy access

Acces s  to  af fordab le,  re l iab le, 
sustainable, and modern energy 
is a United Nations Sustainable 

Development Goal, but in Kenya, eight in 
ten households (and more in rural areas) lack 
access to electricity. The government’s stated 
aim is an electrification rate of 40% by 2020.

An important question is whether 
implementing standalone photovoltaic (PV) 
systems would be a more cost-effective 
way of achieving this than extension 
of the national grid. IIASA researcher 
Shonali Pachauri, along with coauthor 

Marianne Zeyringer, a past participant of the 
IIASA Young Scientists Summer Program, 
examined this issue. “Other studies have 
focused on the supply side,” Pachauri 
says. “Our novel approach combines a 
regression model to estimate demand with 
a supply optimization model to identify 
least-cost options.”

Using a detailed dataset from the Kenyan 
household budget survey, the researchers 
compared households that could consume 
electricity and are within 100 meters of 
the national grid, to households without 

access. After accounting for socioeconomic 
variables such as household size and 
non-food expenditure, they were able 
to estimate current latent demand for 
electricity in Kenyan households and, in a 
second analysis, predict demand across all 
regions in 2020.

They found that use of standalone 
PV systems is the more cost-effective 
solution for most rural areas with low 
population density and low demand. 
This contradicts some assumption-based 
approaches which recommend extending 
the national grid. “Our study shows how 
important it is to have a realistic idea of 
demand and its regional variability in the 
planning of infrastructure for resources 
like energy and water,” says Pachauri. 
“Otherwise it’s just guesswork.” CW
Further info Zeyringer M, Pachauri S, Schmid E, 
Schmidt J, Worrell E, Morawetz UB (2015). Analyzing 
grid extension and stand-alone photovoltaic systems 
for the cost-effective electrification of Kenya Energy 
for Sustainable Development 25:75–86 
[doi:10.1016/j.esd.2015.01.003].

Shonali Pachauri pachauri@iiasa.ac.at
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Cyclone Giovanna affected 
Madagascar in February 2012

School children from Kembu 
primary school holding solar lights, 
Longisa, Bomet county, Kenya
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http://dx.doi.org/10.1016/j.esd.2015.01.003
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 regional focus

Economy main factor in 
US emissions decline

F rom 2007 to 2013, US CO2 emissions from 
fossil fuels decreased by about 11%. This 
decline was widely attributed to a shift from 

coal to natural gas in US electricity production. 
However, a new analysis published in the journal 
Nature  Communications shows that, in  fact, 
the  recent economic recession accounts for the 
majority of the decline.

“Natural gas emits half as much CO2 as coal when 
used to make electricity,” explains Laixiang  Sun, 
a  researcher in the IIASA Water Program and 
professor at the University of Maryland, who 
conducted the study with colleagues. However, 
he says, “this calculation fails to take into account 
the release of methane from natural-gas wells and 
pipelines, which also contributes to climate change.”

In the new study, Sun and colleagues used a method known as 
structural decomposition analysis (SDA) to tease apart the various 
contributions of six different factors related to energy use and 
CO2 emissions. They found that from 1997 to 2007, a period of 
rising emissions in the United States, 71% of that increase was 
due to a rise in US consumption of goods and services, with the 
remainder due to population growth. From 2007 to 2009, when 
emissions declined the most, the study finds that 83% of the 

decrease was due to economic factors including consumption 
and production changes, and just 17% of the decline related to 
changes in the fuel mix. After 2009, emissions declined by only 
about 1%, and this was due to a mix of all three factors. KL
Further info Feng K, Davis SJ, Sun L, Hubacek K (2015). Drivers of the 
US CO2 emissions 1997–2013. Nature Communications 6:7714 
[doi:10.1038/NCOMMS8714].

Laixiang Sun sun@iiasa.ac.at

Lack of regulation means REDD+ efforts remain small‑scale

From Prince Charles to Sting, saving the “earth’s lungs” 
has long been a cause célèbre, yet REDD+, the UN-backed 
carbon trading scheme for reducing emissions from 

deforestation and forest degradation, has been less successful 
than initially anticipated.

REDD+ is a way of offering incentives for developing countries 
to reduce emissions from forested lands, which account for 
about a fifth of total greenhouse gas emissions, and invest in 
low-carbon paths to sustainable development.

IIASA researchers Sabine Fuss (also at the Mercator Research 
Institute on Global Commons and Climate Change in Berlin) 

and Wolf Reuter took part in a study led by the London 
School of Economics that examines the private sector’s many 
motivations for REDD+ engagement to see if and how they 
might lead to further take-up and scale-up of REDD+. These 
motivations range from achieving good PR, to the desire to 
offset product-associated emissions, to building up experience 
in anticipation of compliance.

The researchers found that in the absence of a framework for 
regulation, voluntary market stakeholders will most likely stick 
to projects aligned to their business activities and in the hands 
of individuals or businesses rather than governments. However, 
such small-scale efforts may not make much of a difference 
to countries like Brazil or Mexico, with their vast swathes of 
forested areas.

“Before the Paris conference in December, governments must 
include emissions reductions in their INDCs [Intended Nationally 
Determined Contributions, or climate pledges], but how far REDD+ 
will be part of this is not yet clear,” says Fuss. “So in the meantime, 
we have to think of creative ways to raise finance for REDD+ 
to preserve our forests and associated ecosystems.” CW
Further info Laing T, Taschini L, Palmer C, Wehkamp J, Fuss S, 
Reuter WH (2015). Understanding the demand for REDD+ credits. 
Centre for Climate Change Economics and Policy, Working Paper No. 218; 
Grantham Research Institute on Climate Change and the Environment, 
Working Paper No. 193.

Sabine Fuss fuss@iiasa.ac.at § Wolf Reuter reuter@iiasa.ac.at©
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regional focus

Testing the complex coal–crops–water relationship in Shanxi

In China’s mineral-rich but arid Shanxi province, heavy industry 
and small-scale agriculture coexist and must compete for land 
and water. Increasingly, regional authorities need to find a 

balance between energy security (from coal production) and food 
security (from growing crops locally) while ensuring sustainable 
use of limited natural resources.

In a pioneering collaboration, IIASA researchers Yuri Ermoliev, 
Tatiana Ermolieva, Elena Rovenskaya, and Gui-Ying Cao partnered with 
the China University of Mining and Technology in Beijing to develop a 
model that attempts to quantify energy–food–water interdependencies 
so that any potential adverse effects of mismatched strategic decisions 
can be avoided. Taking data from sources such as the Shanxi Statistical 
Yearbook 2012 and the China Coal Industrial Association, they tested 
four realistic water consumption scenarios on each of 10 scenarios of 
coal and agriculture production—a total of 400 scenarios. Variability 
(in  terms of water availability, soil quality, existing production 
facilities and so on) among Shanxi’s 11 prefectures was considered.

Rovenskaya stresses that the model does not offer a “best” 
solution, but shows a number of alternatives of the coal–crops 
mix and demonstrates how constraints on resources affect these. 
“Even minor variations in water supply can produce substantially 
different results in terms of allocation of coal and crops production and 
technologies,” she says. “A relatively small (say, 5%) increase in coal 
production could lead to a decline in agriculture to the extent that the 
province becomes food-insecure and reliant on expensive imports.”

The model is now being extended to enable more robust 
long-term solutions, where uncertainties such as weather 
fluctuations, demand, international trade, price, and technological 
developments can be accounted for. CW

Further info Xu X, Gao J, Cao G-Y, Ermoliev YM, Ermolieva TY, Kryazhimskii AV, 
Rovenskaya EA (2015). Modeling Water–Energy–Food Nexus for Planning Energy 
and Agriculture Developments: Case Study of Coal Mining Industry in Shanxi 
Province, China. IIASA Interim Report IR-15-020.

Tatiana Ermolieva ermol@iiasa.ac.at

Evidence backs India’s climate stabilization co‑benefits policy

Faced with the challenge of sustaining rapid economic growth while also addressing 
climate change effectively, India set out a National Action Plan on Climate Change 
(NAPCC) in 2008. This is a series of steps to simultaneously advance the country’s 

development and climate change-related objectives of adaptation and mitigation.
IIASA researchers Narasimha D. Rao and David McCollum, together with colleagues from 

India’s Centre for Policy Research, reviewed the evidence for the ”co-benefits” between 
climate mitigation and development objectives in India from 10 different global integrated 
assessment models, including MESSAGE, which projects the greenhouse gas impacts of 
energy supply strategies over time.

Their analysis shows that there are strong complementarities across climate mitigation, 
reduced air pollution, and greater energy independence. In fact, the more stringent the climate 
stabilization objectives are, the greater the gains in these development objectives. This illustrates 
that there are synergies, rather than the commonly anticipated trade-offs, across these issues.

“This is the first international study to assess the quantitative evidence behind India’s 
co-benefits-motivated approach to climate policy,” says Rao. “Our findings reveal a need for 
greater efforts to look at climate policy and development objectives side by side—and not just 
energy security but also alleviation of poverty, access to education, and improved healthcare. 
Further quantitative analysis of these is needed to better inform climate change policies.” CW
Further info Rao ND, McCollum D, Dubash NK, Khosla R (2015). Development and Climate Policy Synergies: 
Insights from Global Modelling Studies. Policy Brief, Centre for Policy Research (CPR), India.

Narasimha D. Rao nrao@iiasa.ac.at

©
 c

ha
os

™
 | 

fli
ck

r.c
om

©
 je

po
irr

ie
r |

 fl
ic

kr
.c

om

Bend on the Yellow River 
in China’s Shanxi province

Air pollution around 
Jama Masjid minaret in northern Delhi

http://webarchive.iiasa.ac.at/Admin/PUB/Documents/IR-15-020.pdf
mailto:ermol%40iiasa.ac.at?subject=
http://cprindia.org/sites/default/files/Policy%20Brief_Development%20and%20Climate%20Policy%20Synergies_CPR%20and%20IIASA.pdf
http://cprindia.org/sites/default/files/Policy%20Brief_Development%20and%20Climate%20Policy%20Synergies_CPR%20and%20IIASA.pdf
mailto:nrao%40iiasa.ac.at?subject=
http://flickr.com/photo.gne?id=3993841901
http://flickr.com/photo.gne?id=5543857259
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Better old‑age measure needed in East Asia

In China there is an oft-expressed concern 
that the country will “get old before it 
gets rich.” Over-65s make up 12% of the 

population, but the United Nations forecasts 
this will rise to 30% in 2060; in  Japan, 
Republic of Korea, and Taiwan the figure is 
around 35%. This would make the Old Age 
Dependency Ratio (OADR)—the number 
of over-65s dependent on those aged 
20–64—higher than anywhere in Europe.

IIASA researchers Sergei Scherbov and 
Warren Sanderson (also  of Stony Brook 
University) find the OADR as a measure of 
“old age” anachronistic. “It dates back to 
the early 20th century when retirement was 
linked to the onset of decrepitude,” says 
Scherbov. “It is also misleading in an Asian 
context, where more women and older 
people work, often in informal employment.”

They suggest redefining old age based on 
a fixed “Remaining Life Expectancy” (RLE) of 
15 years. Under this method the prospective 
OADR (or POADR) indicates the number of 
people older than the RLE dependent on 
those aged between 20  and  the RLE—
which is a much lower figure.

“This is a more appropriate measure of 
‘old age’ in East Asia,” Sanderson adds. 
“Not only due to great improvements in life 
expectancy and dramatic falls in birth rates, 
but also because the role of the family still 
supersedes that of the state in providing care 
for the elderly. Policymakers will be making 
a mistake if they ignore improvements 

in life expectancy and institute policies with 
unchanging age thresholds.” CW

Further info Basten S, Scherbov S, Sanderson WC. 
Better way to measure ageing in East Asia that 
takes life expectancy into account. Australasian 
Journal on Ageing (forthcoming).

Sergei Scherbov scherbov@iiasa.ac.at 
Warren Sanderson sanders@iiasa.ac.at

Can social networks aid tsunami preparedness?

The community of Phang Nga, Thailand, 
was hard hit by the Indian Ocean 
tsunami in 2004. Over 4,000 people 

died and another 5,000 were injured, and 
the region suffered major infrastructure 
and economic damages.

In a new study published in the 
journal PLoS ONE, I IASA researcher 

Raya Muttarak and colleagues in Thailand 
found that social engagement is a key 
factor in preparing for disasters such as 
the 2004 tsunami—that is, people who 
participate more in community activities 
and social events are more likely to take 
actions that will help them survive or 
avoid future disasters.

The study was based on household 
surveys of over 500 families in Phang Nga. 
After the 2004 tsunami, the regional 
government became active in setting 
up tsunami early warning systems and 
disaster training programs. The researchers 
conducted their survey immediately after 
another major earthquake in the region in 
2012, using the earthquake event as a test 
case for disaster preparedness.

“We found that in tsunami-prone areas, 
people who have participated in community 
activities are more likely to undertake 
disaster risk reduction actions,” says 
Muttarak. Disaster reduction actions include 
simple things like closely following the news 
in a disaster situation, more in-depth actions 
like creating a family emergency action plan, 
or even more extreme measures such as 
deciding to migrate to a safer location. KL

Further info Witvorapong N, Muttarak R, 
Pothisiri W (2015). Social participation and disaster 
risk reduction behaviors in tsunami prone areas. 
PLoS ONE [doi:10.1371/journal.pone.0130862].

Raya Muttarak muttarak@iiasa.ac.at
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Old man in Busan, South Korea

mailto:scherbov%40iiasa.ac.at?subject=
mailto:sanders%40iiasa.ac.at?subject=
http://www.iiasa.ac.at/web/home/about/news/150708-PLOS-social.html
http://dx.doi.org/10.1371/journal.pone.0130862
mailto:muttarak%40iiasa.ac.at?subject=
http://flickr.com/photo.gne?id=6807146381
http://www.istockphoto.com/photo/tsunami-evacuation-route-phi-phi-don-thailand-19319175?st=e8373ef
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Health co‑benefits may outweigh climate mitigation costs

While aimed mainly at reducing carbon emissions, climate 
mitigation policies also serve to reduce air pollutants’ 
emissions and associated particulate matter (such as dust, 

soot, and smoke) that lead to disease and premature death. 
The annual cost to Europe’s economy of the health effects of 
air pollution is estimated to be €367 billion—3% of total GDP.

IIASA researchers Shilpa Rao, Wolfgang Schöpp, Peter Kolp, and 
Zbigniew Klimont collaborated with peers in England and France in 
a study that assessed the health benefits of Europe’s air pollution 
mitigation strategy under two different climate policy scenarios: 
one without any climate measures (reference scenario) and one 
limiting global temperature increase to 2°C by the end of the century 
(mitigation scenario). Their models take into account a number of 
factors: global and regional climate, chemical transformation in 
the atmosphere, and impact of air pollution mitigation measures.

They found that additional policy costs of €65 billion a year 
in the mitigation scenario almost offset the health benefits of 
€62 billion a year. Additional benefits for health, depending on 
the assumed value of life, could amount to between €50 billion 
and €295 billion a year.

“Health co-benefits from an ambitious climate change policy will 
cover at least 75% and may in fact amount to more than 450% of the 
additional costs of putting the policy in place,” says Klimont. “Moreover, 
these will be seen in the short term and throughout the region, 
unlike many other benefits associated with climate mitigation.” CW

Further info Schucht S, Colette A, Rao S, Holland M, Schöpp W, Kolp P, Klimont Z, 
Bessagnet B, Szopa S, Vautard R, Brignon J-M, Rouil L (2015). Moving towards 
ambitious climate policies: Monetised health benefits from improved air quality 
could offset mitigation costs in Europe. Environmental Science & Policy 50:252–269 
[doi:10.1016/j.envsci.2015.03.001].

Zbigniew Klimont klimont@iiasa.ac.at

“Faster” method tests combined effect of pollutants 
on water quality

N itrogen and phosphorus are natural 
parts of aquatic ecosystems, but 
excessive amounts from fossil-fuel 

combustion, agricultural fertilizer use, or 
sewage discharge cause too much algae 
to grow, harming water quality, food 
resources, and habitats—a process known 
as eutrophication.

In an EU-funded study, IIASA researcher 
Ligia Azevedo and colleagues from Radboud 
University of Nijmegen in the Netherlands 
calculated the ecological risk (ER) to 
invertebrates (snails, worms, and insects) from exposure to these 
pollutants using data collected from 1985–2011 across 88 European 
river basins (streams and lakes). ER represents the threshold above 
which a species cannot tolerate pollutants, and will therefore not 
be observed in a given year.

They found that although ER has decreased by 22% in lakes 
and 38% in streams since 1985, it still averaged 50% in 2011, with 
the risk posed by nitrogen higher than that of phosphorus in both 
lakes and streams.

“The approach we used allowed us to consider the combined 
rather than individual effects of nitrogen and phosphorus,” says 
Azevedo. “Environmental protection agencies can use the results 

to identify what and where the water quality issues are, assessing 
the overall ecological risk of one pollutant over another, say, or in 
a particular river basin over another.”

“It’s an easier and faster method than relying on on-site 
monitoring of the presence of a species, which is time-consuming 
and expensive, and will help managers of water bodies in their 
efforts to achieve the ‘good ecological status’ required by the 
Water Framework Directive, sooner rather than later,” she adds. CW
Further info Azevedo LB, van Zelm R, Leuven RSEW, Hendriks AJ, Huijbregts MAJ 
(2015). Combined ecological risks or nitrogen and phosphorus in European 
freshwaters. Environmental Pollution 200:85–92 [doi:10.1016/j.envpol.2015.02.011].

Ligia Azevedo azevedol@iiasa.ac.at
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Very strong smog in 
Nizhny Novgorod, Russia

http://dx.doi.org/10.1016/j.envsci.2015.03.001
mailto:klimont%40iiasa.ac.at?subject=
http://dx.doi.org/10.1016/j.envpol.2015.02.011
mailto:azevedol%40iiasa.ac.at?subject=
www.dollarphotoclub.com/34414263
http://www.dreamstime.com/editorial-image-very-strong-smog-nizhny-novgorod-august-peoplewalk-pedestrian-street-bolshaya-pokrovka-russia-th-august-image48580565


institute news

27winter 2015/2016 + optionswww.iiasa.ac.at

news at iiasa

United Kingdom joins IIASA
In June 2015 the UK became the newest IIASA member country, joining the ranks of 
22 other nations that make up this forward-thinking network across the globe

T
he UK took the decision to join IIASA after a detailed 
analysis of the benefits of membership. This process 
took six months and included a visit to IIASA by the UK 
Government’s Chief Scientific Adviser, Mark Walport, 
together with a high-level team.

The UK Minister for Universities and Science, Jo Johnson, 
announced the association during a speech at the University 
of Sheffield about science and innovation. He welcomed the 
membership, saying that it would boost the country’s international 
collaborations and give UK researchers access to world-leading 
data experts and knowledge to help tackle global change.

The UK National Member Organization (NMO) is made up of three 
scientific institutions that together represent the country’s relevant 
scholarly community: the Economic and Social Research Council 
(ESRC), the Engineering and Physical Sciences Research Council 
(EPSRC), and the Natural Environment Research Council (NERC). 
The NMO is represented on the IIASA Council by Duncan Wingham, 
chief executive of NERC (see page 10).

Access to new data and methodologies was mentioned as 
a key benefit of IIASA membership by Walport and his panel. 
“The panel was impressed with the quality of IIASA research and 
saw value, among others, in joining in order to develop UK capacity 
in integrated assessment modelling—something that IIASA has 
considerable expertise in,” Walport noted.

Prospects for future IIASA–UK collaborations will include 
tailoring IIASA global models for UK use and establishing 
international integrated assessments in areas of UK strategic interest.

IIASA will continue to partner with UK institutions to win 
international research grants. Since 2006, IIASA researchers 
have collaborated with 57 UK research partners, including the 
Government Office for Science, the Met Office, and Oxford 
University. These collaborations have ranged from enhancing 
UK expertise in developing and applying integrated assessment 
models, to analyzing how to feed a future global population of 
nine billion people.

IIASA membership is considered an excellent adjunct to UK 
science diplomacy, creating links not just with IIASA but with all 
IIASA NMOs, from China to Germany and Japan to the USA. This is 
expected to result in even higher-quality research output on all sides.

IIASA Director General and CEO Professor Dr. Pavel Kabat 
hailed the return to IIASA of one of its 1972 founding members 
at a time of such significance. “We are delighted that the UK 
is joining us as we begin conducting strategic planning for our 
new 2020–2030 research agenda, which will shape the future 
directions the Institute will take, in particular, the different 
pathways to sustainable development. The UK’s input on these 
matters is exceptionally important to us all.” KP

www.iiasa.ac.at/UK

VISIT OF THE UK PANEL TO ASSESS IIASA IN DECEMBER 2014
Left to right Prof. Nebojsa Nakicenovic, Deputy Director General IIASA § Prof. Nigel Gilbert, 
University of Surrey § Dr. Claire Craig, Director, Government Office for Science § Prof. Mats Gyllenberg, 
representative of IIASA Governing Council § Prof. David Fowler, Centre for Ecology & Hydrology § 
Prof. Sir Mark Walport, UK Government Chief Scientific Adviser § Prof. Pavel Kabat, Director General 
and CEO, IIASA § Prof. Sir Alan Wilson, University College London § Giles Robertson, Private Secretary 
to Sir Mark Walport § Michelle Wickenden, Head of Strategic Management Group, NERC

Three UK research councils now jointly represent the UK membership of IIASA. 
They have established an IIASA National Member Organization that includes representatives from UK universities, 

learned societies, government, and the private sector to develop activities in multiple areas between IIASA and the UK.

http://www.esrc.ac.uk/
http://www.esrc.ac.uk/
https://www.epsrc.ac.uk/
https://www.epsrc.ac.uk/
http://www.nerc.ac.uk/
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Thanks a million!

In June, the fundraising campaign to support post-doctoral 
fellowships reached its million dollar target. The campaign, set up 
in honor of former IIASA Director Peter Engel de Jánosi, will enable 

young scientists who have recently completed a PhD to develop their 
international and interdisciplinary research skills at IIASA. The US$1 
million will provide for ten annual fellowships over the next decade.

Adam French, who joined IIASA in September, is the first fellow 
to benefit from this funding. He will be further developing his work 
on water governance under the impacts of climate change and 
economic globalization.

“We are delighted that Adam is here at IIASA,” said IIASA Director 
General and CEO Professor Dr. Pavel Kabat. “We look forward to 
supporting and developing his research so that it produces excellent 
policy-relevant insights and analytical tools that develop more 
integrated—and ultimately more just, adaptive, and sustainable—
water resource management practices.”

The Peter E. de Jánosi Post-Doctoral Fellowship Fund relies 
on generous donations from IIASA alumni. The IIASA Alumni 
Association is a worldwide network of I IASA community, 

who  receive updates about institute news and are invited to 
attend IIASA events in Austria and in their own countries. Contact 
alumni@iiasa.ac.at if you would like to join the community!

To donate to the Post-Doctoral Fellowship Fund, or the 
Annual Fund, which supports young researchers from developing 
countries, or IIASA in general visit www.iiasa.ac.at/donate DB

South Africa and IIASA strengthen ties

In June, South African Minister for 
Science and Technology Naledi Pandor 
led a high-ranking delegation to IIASA 

to discuss continuing research collaboration 
between I IASA and her country. The 
talks were based on a Memorandum of 
Understanding signed five days earlier 
between the Institute and its South African 
National Member Organization, the National 
Research Foundation (NRF).

The agreement, signed by Dorsamy 
(Gansen) Pillay, deputy CEO of the NRF and 
IIASA council member for South Africa, 
and I IASA Director General and CEO 
Professor Dr. Pavel Kabat, aims to improve 

knowledge and understanding of systems 
analysis in South Africa and to facilitate 
greater involvement of South African 
researchers in IIASA.

South Africa joined IIASA in 2007 and the 
diverse research collaborations developed 
since then have involved over 20 South 
African research partners in IIASA research.

The NRF partnered with IIASA to develop 
the pioneering Southern African Young 
Scientists Summer Program (SA-YSSP) as a 
pilot regional spin-off of IIASA’s flagship YSSP. 
The SA-YSSP, a three-month research training 
experience, was hosted by the University of 
the Free State in Bloemfontein for three years, 

from 2012–2015. Pandor was enthusiastic 
about building on SA-YSSP through a new 
Southern African Center of Excellence in 
Applied Systems Analysis, developed and 
executed in partnership with IIASA. The new 
initiative will connect promising young 
African scientists, as well as established 
researchers, to IIASA research and training 
programs. The minister also pledged to 
serve as a liaison to the African Union’s new 
strategic initiative on Science, Technology, 
and Innovation, as well as to projects 
planned to incorporate systems approaches 
in science-to-policy interface in Africa. KP

www.iiasa.ac.at/news/SouthAfrica-15

The first post-doctoral fellowship in honor of former IIASA Director Peter E. deJánosi 
(left) was awarded to Adam French (right), who joined IIASA in September 2015.

Left to right H.E. Naledi Pandor, South African Minster for Science and Technology; Pavel Kabat, Director General and CEO, IIASA; Chin Min Lee, Special Advisor 
to the CEO, IIASA; Maggie Collins, Capacity and Academic Development Program Director, IIASA; Ulf Dieckmann, Evolution and Ecology Program Director, IIASA; 
Wolfgang Lutz, World Population Program Director, IIASA; Delin Fang and Milaine Seuneu Tchamga, SA-YSSP awardees.
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IPCC Chair nomination
IIASA Deputy Director General 
Nebojsa Nakicenovic was one of 
six candidates for the post of Chair 
of the Intergovernmental Panel on 
Climate Change (IPCC). Nakicenovic 
was nominated by both Austria and 
Montenegro, and in September 
Heinz Fischer, Federal President of 
Austria, announced the nomination at 
the United Nations General Assembly. 
As Options went to press it was announced 
that Hoesung Lee, of the Republic of 
Korea, had been elected as the new chair.
www.iiasa.ac.at/news/Naki-IPCC-15

IIASA is top climate think tank
IIASA has been named as one of the top 
think tanks worldwide for climate‑change 
economics and policy for the third 
consecutive year. In June the International 
Center for Climate Governance announced 
the results of its 2014 “Climate Think Tank 
Ranking” of cutting‑edge institutions 
working in the field. It ranked IIASA third, 
based on numerous factors including 
research output, communication activities, 
and policy impacts.
www.iiasa.ac.at/news/ICCG-15

From apps to maps
FotoQuest Austria was launched in the 
Laxenburg park in July this year. The new 
game‑like app developed for the project, 
which is aimed at the Austrian public, 
allows participants to take geo‑located 
photographs of landscapes. In this way 
they gather information about land use 
change in the country that can be used for 
research on climate change and flood risk. 
The campaign is part of a series of IIASA 
citizen science initiatives developed by 
the Geo‑Wiki team.
www.iiasa.ac.at/news/FotoQuest-15

MSA summer school
A total of 57 young scientists from 
24 countries attended the Moscow 
Summer Academy on Economic Growth 
and Governance of Natural Resources from 
20 July to 1 August. The school, jointly 
organized by IIASA, the University of Oslo 
and Lomonosov Moscow State University, 
provided an intensive and exciting 
educational program that included 
lectures on systems analysis by 
world‑leading IIASA researchers.
www.iiasa.ac.at/events/MSA-15

IIASA and the JRC embark on 
an era of greater collaboration

I
IASA and the European Commission’s Joint Research Centre (JRC) entered into an 
important agreement in September, pledging to enhance collaboration between 
the two organizations. This new era kicked off with a jointly organized workshop 
for EU scientists and policymakers to explore how best to work together to ensure 
quality science for good policy.
IIASA Director General and CEO Professor Dr. Pavel Kabat and JRC Director 

General Vladimír Šucha signed the agreement at the opening of the first JRC–IIASA 
Summer School on Evidence and Policy. Both director generals expressed their great 
satisfaction at the event, emphasizing the many common interests running between 
the two institutions. IIASA and JRC research teams already collaborate on questions 
that underlie policy deliberations, and this agreement will mean that there will be even 
more opportunity to use their complementary expertise to address critical global issues 
such as land use, water, air pollution, energy, and climate.

“There are many cultural barriers between scientists and policymakers,” said Kabat. 
“We  must look to ourselves, as scientists and scientific institutions, to make sure 
that our work is not only of the highest quality, but also that it is also accessible 
to those who need it.”

Šucha echoed these sentiments, adding that although science and policy can sometimes 
seem like two tectonic plates—”huge, rigid, and engaged in a never-ending clash”—
we can build effective bridges. Enhanced collaboration between IIASA and the JRC will 
provide just the bridges we need, leading to events such as the summer school which 
creates a “safe space” for scientists and policymakers to come together and learn to 
understand each other. DB

www.iiasa.ac.at/news/JRC-15

IIASA and the European Commission's Joint Research Centre pledged to enhance collaboration this autumn. 
The successful Summer School on Evidence and Policy was the first event to take place under the agreement.
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A different view 
on points of view
YSSP 2015 participant Benedict Singleton examines multiple 

perspectives in his research on whaling in the Faroe Islands

Every year in the Faroe Islands, around 
1,000 long-finned pilot whales are 
slaughtered in whaling drives by local 

communities. International environmental 
groups campaign against the whale hunt, 
calling it a barbaric practice, but for many 
Faroese it is a tradition with long history 
that retains importance for consumption 
and culture.

What happens when cultures collide on 
questions of environment and sustainability? 
How can such conflicts be resolved? 
Benedict Singleton, a PhD student at Örebro 
University in Sweden, arrived at the IIASA 
Young Scientists Summer Program (YSSP) 
in June 2015 with these questions in mind.

“My research examines the institution 
both externally (examining campaigns 
against it) and internally (how Faroese 
understand and debate the practice),” 

he says. “My intention is that this will feed 
into efforts to design social scientific and 
policy tools for constructively involving 
different perspectives in environmental 
debates.”

Singleton worked with researchers 
Michael Thompson and Wei L iu to 
apply two theoretical methods to his 
research: cultural theory analysis, which 
examines how culture influences people’s 
interpretation of the world, and Elinor 
Ostrom’s design principles, which explain 
how common goods can be managed in 
a community.

As an anthropologist, Singleton also 
found IIASA itself an interesting environment 
for observing interdisciplinary interactions 
of researchers. Singleton says he had 
both positive and negative experiences 
when trying to work across disciplines. 

“What  this  hammered home to me is 
that more than anything interdisciplinary 
work requires open minds along with 
imagination, and the bigger the disciplinary 
divide the greater the imagination required. 
It certainly made me reflect on the limits of 
my own outlook.” KL

blog.iiasa.ac.at/triballines-15 

Can nature bounce back?
An alumnus of one of the first IIASA YSSP cohorts 

makes the case for an optimistic view of environmental change

Bears, wolves, eagles—many species 
which were once declining in the USA 
have bounced back in recent years. 

The area of forested land is expanding; and 
while the overall land used for agriculture 
has peaked, production continues to grow.

In a new study published earlier this 
year, Jesse Ausubel, director of the 
Rockefeller University Program for the 
Human Environment, argues that such a 
shift—or “rewilding”—is beginning to occur 
in a number of places around the world. 
Ausubel argues that it is likely to spread, as 
technology makes production and resource 
use more and more efficient.

“Demand for water, energy, land, and 
minerals is softening, while demand for 
information continues to soar. Fortunately, 
information brings precision in production 
and consumption and spares other 

resources. The result is, for example, huge 
regrowth of forests. The global greening, 
or net growth of the terrestrial biosphere, 
allows re-wilding,” explains Ausubel.

The process of regreening stems from 
both technological advancement and 
changes in people’s behavior, but Ausubel 
argues that policy has played only a small 
role. “High tech tycoons Steve Jobs (Apple) 
and Jeff Bezos (Amazon) popularized 
tablets and e-readers and did more, 
together with the innovators in e-mail, 
to spare forests than all the forest activists 
and UN targets,” he says.

Ausubel participated in the 1979 YSSP, 
working under Soviet hydrodynamicist 
Oleg Vasiliev. “IIASA showed me the value 
of scientific cooperation between nations in 
conflict, and I have actively supported such 
cooperation ever since.” KL

Further info Ausubel JH (2015). 
Nature Rebounds. Long Now Foundation 
Seminar, San Francisco, 13 January 2015 
[phe.rockefeller.edu/docs/Nature_Rebounds.pdf].

blog.iiasa.ac.at/Ausubel-15
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From insect swarms 
to banking crises—making 
connections across networks
Q & A with IIASA Postdoctoral Research Scholar 
Matthias Wildemeersch

QQ How would you describe systems analysis?

QA We look at the whole system, we never focus on a single, isolated component. 
So, for example, in an ecological setting we wouldn’t look at a single species and 
its population fluctuations, we would try to look at all species in the ecosystem 
and how they affect each other. Another example would be financial networks, 
we would not examine the success or failure of a single bank, we would want 
to study the system as a whole. The bottom line is that we always look at 
connections between components in a system.

QQ How did you become interested in this type of research?

QA The common factor running through all my work has been networks. 
For my PhD I researched how wireless communication networks can be designed 
so that they are more energy-efficient. As I worked I began to see that networks 
of all different kinds have common qualities.

For example, the initial proposal I sent to IIASA when applying for my post-doc was 
actually about opinion dynamics. I was interested in phenomena like the Arab spring of 
2011 where social networks were used to spread opinions in a very short amount of time. 
But in fact the framework we created is not limited to this specific circumstance, 
it describes network behavior in general, and can be applied more widely.

QQ Does your work have practical applications for policy design?

QA We are often most interested in how the structure of a network affects its stability; 
this can have important applications. For example, when Lehman Brothers failed in 
2008 other institutions with financial links to the company also started to get into 
trouble. There was a cascade of failures. The question is, can we design a financial 
network in a different way, so that the loss of one of these institutions does not result 
in such a cascade? Research like that could help to create a regulatory framework 
that would prohibit certain unstable network structures, ensuring resilience.

Currently, I am working on a very applied problem. We have been examining 
insect outbreaks, known to us as critical transitions. Certain conditions—for example, 
rising temperatures or increased rainfall as a result of climate change—can result 
in critical transitions in the ecosystem; from stable, low numbers of an insect, 
to a very high density that stays that way for a long time. I am working with 
colleagues in the Ecosystems Services and Management Program, using data 
on moths in Scandinavian forests to model and predict these critical transitions. 
This information could then be used to inform forest management.

QQ What do you enjoy about working at IIASA?

QA IIASA is a very fertile working environment. There are so many different subjects 
being studied here but everyone is looking at them from a systems perspective. 
I am interested in all kinds of problems, ecological, social, it doesn’t matter. 
Here you can broaden your scope and apply your specific background to 
problems which affect everybody. That is very satisfying and motivational. DB

Matthias Wildemeersch 

is a Postdoctoral Research Scholar 

working jointly in the Advanced 

Systems Analysis and Ecosystems 

Services and Management Programs 

at IIASA. His research focuses on 

network dynamics and stability 

and can be applied across 

diverse disciplines.

Further info Read more about Wildemeersch’s 
research at blog.iiasa.ac.at/viralmarketing-15

Matthias Wildemeersch wildemee@iiasa.ac.at

http://blog.iiasa.ac.at/viralmarketing-15
mailto:wildemee%40iiasa.ac.at?subject=


Are you a PhD student? Does your work relate to IIASA research? If so, why not 
apply for a three-month YSSP fellowship in 2016 with us here in Austria?

From 1 June to 31 August each year, IIASA hosts around 50 doctoral students 
from every continent and across scientific disciplines.

As a successful YSSP applicant, you’ll join an IIASA program, aim to write a 
publishable paper, and receive personal mentoring from a senior IIASA scientist.

You'll learn more about interdisciplinary research, advanced systems analysis, 
and the research–policy dynamic while gaining insight into your own study field.

There’s a great international spirit at IIASA, along with many social and 
recreational events for staff and YSSPers. What’s more, we’re half an hour 
by bus from Vienna and only a short train ride to the Austrian Alps!

APPLICATION FORM www.iiasa.ac.at/yssp 
DEADLINE Applications accepted from 1 October 2015 to 11 January 2016 
FUNDING From IIASA National Member Organizations and additional scholarships

The Young Scientists 

Summer Program (YSSP) 

at IIASA offers 

fellowships for PhD 

students to undertake 

a summer project 

on a topic related to 

IIASA’s research agenda

IIASA is an international research institute that provides support for policymakers in 
three global problem areas:  Energy & Climate Change  Food & Water  Poverty & Equity.

We have nine research programs:  Advanced Systems Analysis  Ecosystems Services & 
Management  Energy  Evolution & Ecology  Mitigation of Air Pollution & Greenhouse Gases  
Risk, Policy & Vulnerability  Transitions to New Technologies  Water  World Population.

research fellowships in austria

summer program yssp
iiasa young scientists

www.iiasa.ac.at/yssp

apply for the
y ssp' 16
by january 11

http://www.iiasa.ac.at/yssp
http://www.iiasa.ac.at/yssp
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