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Welcome to the Summer 2019 edition  

of Options. In this edition, we once again 

highlight the work of IIASA researchers in 

many different fields and disciplines,  

where they continue to contribute to 

finding solutions to the challenges that  

society face today. 

Our cover feature delves into the  

many facets of food security from a systems 

perspective and explores how it impacts,  

and is in turn affected by factors like  

climate change and population trends  

(pages 12-15). In our National Member 

Organization section, the spotlight is on  

the institute’s long standing relationship  

with China (pages 24-25), while our Science 

into Policy section looks into the design of 

effective multi-objective policies (page 8).  

We also take a closer look at global  

financial risk and share insights from IIASA  

researchers who have been exploring 

systemic risk for over a decade (pages 14-15).

We hope that you enjoy reading the 

articles in this issue. Please get in touch with 

us via email if you would like to share your 

comments or ideas for future issues. To update 

your subscription preferences or sign up to 

receive other IIASA publications please visit 

www.iiasa.ac.at/subscribe.
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INTEGRATED THINKING

Apart from climate change and pollution, 
human activities such as fishing and logging 
are also radically reducing the planet’s 
biodiversity, as revealed in the World Wildlife 
Fund’s latest Living Planet Report. Piero 
Visconti and David Leclère, both researchers 
with the Ecosystems Services and 
Management Program, joined scientists from 
26 institutions to contribute to this document. 

“The report has a strong influence on the 
political agenda,” Leclère says. “It also garners 
attention from major media outlets around 
the world, which can help its message reach 
both companies and individual citizens.”

Visconti authored a chapter exploring  
the metrics used to document changes in 
wildlife, while Leclère contributed to a 
chapter exploring the tradeoffs and  
synergies that could occur if governments 
pursue alternative policies to achieve  
climate change mitigation along with other 
major societal goals, such as protecting 
biodiversity, eradicating poverty, and 
ensuring food security. 

According to Visconti, IIASA is uniquely 
positioned to provide such analyses to the 
global community. “I don’t think this work 
would have been possible without IIASA. 
Usually, you have energy experts, biodiversity 
experts, or food security experts that work in 
silos,” he says. “In contrast, IIASA encourages 
researchers to think in a different way 
integrating models from across disciplines, 
which allows us to answer questions related 
to multiple, intertwined societal goals.”

CLIMATE CORRECTIVES
 

Beside their contributions to the influential 
global reports mentioned above, IIASA 
researchers created a comprehensive, 
publicly accessible database that allows 
people to explore scenarios to limit warming. 
This resource not only increases transparency, 
but also offers a tool for scientists and 
policymakers to understand the trade-offs 
and synergies between climate change 
mitigation and sustainable development. To 
date, hundreds of researchers have accessed 
the database online. IIASA researchers also 
employed it in their contribution to the 
annual UNEP Emissions Gap report, which 
compares where the world stands in terms  
of reducing emissions to where it should be, 
and explores methods to close the gap. 

Taking into account IIASA contributions to 
the global publications discussed above,  
Joeri Rogelj, a researcher with the IIASA 
Energy Program and an author of the IPCC 
report echoes Visconti’s sentiment, noting 
that unlike many institutions that are 
restricted in their specialization, IIASA 
connects the dots between communities, 
disciplines, and global societal goals. 

 
Keywan Riahi: riahi@iiasa.ac.at 
Gregor Kiesewetter: kiesewet@iiasa.ac.at 
Piero Visconti: visconti@iiasa.ac.at  
David Leclère: leclere@iiasa.ac.at  
Joeri Rogelj: rogelj@iiasa.ac.at

In 2018, some 195 delegates from around the 
world gathered in Incheon, South Korea, at a 
meeting convened by the Intergovernmental 
Panel on Climate Change (IPCC) to discuss  
a special report on global warming  
outlining the latest scientific consensus  
for policymakers. 

IIASA researchers played a central role  
in the compilation of the resulting IPCC 
Special Report on Global Warming of 1.5ºC 
and actively participated in the writing of 
several chapters. IIASA scientists also 
coordinated scientific community efforts, 
provided original research, and took a  
leading role in assessing the implications  
of climate mitigation policies for  
sustainable development.

“The process was very intense,” says 
Keywan Riahi, IIASA Energy Program   
director who was one of four IIASA scientists 
in attendance at the Korea meeting. 

“Governments and scientists wanted the text 
to be very clear – there could be no room for 
misinterpretation.”  

The report is considered a touchstone for 
the UN and a guide for national policy around 
the world. It not only establishes the science, 
but also explores possible solutions. As Riahi 
notes, “One country alone cannot solve these 
issues and that’s why we need these 
international processes.”

ACADEMIA AND BEYOND

IIASA researchers regularly participate in 
international conversations with, among 
others, academics, policymakers, and the 
wider public. Work led by Gregor Kiesewetter, 
a researcher with the Air Quality and 
Greenhouse Gases Program, for example, 
underpinned an influential report published 
by The Lancet.

The annual Lancet Countdown report 
provides an update on climate change and 
human health. The 2018 edition incorporated 
insights from the IIASA Greenhouse Gas – Air 
Pollution Interactions and Synergies (GAINS) 
model that helped researchers determine 
which sectors of the economy contribute to 
the emissions of air pollutants that ultimately 
become particulate matter. 

“What makes our contribution special is that 
we point to the sources that are responsible,” 
Kiesewetter explains. “Annually, air pollution 
contributes to about 3 million premature 
deaths worldwide, almost half a million of 
which is estimated to be associated with coal 
combustion. Our findings reveal how 
reducing greenhouse gas emissions by, for 
example, phasing out coal, can have direct 
benefits to human health in the near future, 
as well as longer-term benefits, such as 
reducing the risk of heat stress associated 
with global warming.” 

In addition to the above, IIASA scientists 
from the Air Quality and Greenhouse Gases 
Program also contributed to a UN 
Environment Program (UNEP) report on air 
pollution in Asia, which again employed 
results from the GAINS model. The report 
identified the 25 most effective measures  
to guide governments in the region to  
improve the health of their citizens. 

Written by: Daisy Yuhas

APPLIED SCIENCE 
WITH A GLOBAL REACH

AS PART OF ITS MANDATE TO PROVIDE SOUND,  
SCIENCE-BASED POLICY ADVICE, IIASA RESEARCH 
REGULARLY FORMS PART OF INFLUENTIAL GLOBAL 
PUBLICATIONS AIMED AT DECISION MAKERS. 

Further info:  
Hasegawa T, Fujimori S,  
Rogelj J, Shindell D, Jiang 
K, Fifita S, Forster P, 
Ginzburg V, Handa C, 
Kheshgi H, et al. (2018). 
Chapter 2: Mitigation 
pathways compatible with 
1.5°C in the context of 
sustainable development. 
In: Global Warming of 1.5 
°C: An IPCC special report 
on the impacts of global 
warming of 1.5 °C above 
pre-industrial levels and 
related global greenhouse 
gas emission pathways,  
in the context of 
strengthening the global 
response to the threat  
of climate change. 
Intergovernmental Panel 
on Climate Change.  
[pure.iiasa.ac.at/15515] 
 
Watts N, Amann M,  
Arnell N, Ayeb-Karlsson S, 
Belesova K, Berry H, 
Bouley T, Boykoff M,  
et al. (2018). The 2018 
report of the Lancet 
Countdown on health  
and climate change: 
shaping the health of 
nations for centuries to 
come. The Lancet 392 
(10163):2479-2514  
[pure.iiasa.ac.at/15606]  
 
Barrett M, Belward A, 
Bladen S, Breeze T, Burgess 
N, Butchart S, Clewclow H, 
Cornell S, et al. (2018). 
Living Planet Report 2018: 
Aiming Higher. WWF, 
Glands, Switzerland.  
[pure.iiasa.ac.at/15549] 
 
Lederer G, Rogelj J, Den 
Elzen M, Kejun J, & 
Huppmann D (2018). 
Chapter 3: The Emissions 
Gap. In: Emissions Gap 
Report 2018. pp. 16-22 
Nairobi: United Nations 
Environment Programme 
(UNEP).  
[pure.iiasa.ac.at/15597] 
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POPULATION AGING COULD  
END THIS CENTURY

EDUCATION CRISIS DRIVES 
FERTILITY PLATEAU

NEW MEASURE FOR  
HUMAN WELLBEING

Population aging will almost 
certainly come to an end in 
high-income countries  
before the end of the  
century, according to new 
IIASA research that takes a 
nontraditional view of aging. 
People today live longer 
than in the past and also stay 
healthier longer, making 
traditional cutoffs for “old 
age” outdated. Using new 
measures that account for this 
shift, IIASA research lays to 
bed some worries about aging 
populations.
www.iiasa.ac.at/news/aging-19

Recent stalls in declining 
fertility rates in some African 
countries are at least partially 
due to disruptions in girls’ 
education 20 years earlier, 
according to recent IIASA 
research that analyzed data 
from 18 African countries.  
The detailed study provides 
further evidence for previous 
research showing that 
women’s education is closely 
linked to fertility.
www.iiasa.ac.at/news/African-fertility-19

Measuring human wellbeing  
is crucial for evaluating the 
success of policies. The Human 
Life Indicator, a new measure 
developed by IIASA researchers, 
could replace commonly  
used measures of human 
development that are error-
prone and incomplete. Unlike 
any other current measure, the 
Human Life Indicator takes not 
only average life expectancy, 
but also inequality in longevity 
into account. 
www.iiasa.ac.at/news/HLI-19 

News  
in brief
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Written by: 
Katherine Leitzell

Swift climate action could prevent 
runaway Arctic warming
The frozen Arctic tundra holds what has been described as a ticking time 
bomb for climate change.  

Permafrost, land that has been frozen for, in some cases, thousands of 
years, represents one of the largest natural reservoirs of organic carbon 
in the world. When permafrost thaws, soil microbes start to break down 
organic material into carbon dioxide and methane, both greenhouse gases 
that contribute to global warming. 

This process is one of the great uncertainties in climate models. It is 
especially worrisome since major methane emissions from natural sources 
could lead to a feedback cycle, which leads to continued warming and even 
more emissions as more permafrost thaws. A study by researchers from 
IIASA, Canada, Denmark, Norway, and Sweden, however, shows that swift 
action to limit human-caused emissions could prevent this cycle of Arctic 
warming and emissions. 

IIASA researcher Lena Höglund-Isaksson contributed to the study, which 
used scenarios to put Arctic emissions into the context of total global 
emissions. The study is the first to quantify the relative contribution of the 
two sources to global warming and provides new evidence that meeting  
the targets set under the Paris Agreement could avoid runaway thawing  
and emissions from Arctic permafrost.

“It is important for everyone concerned about global warming to know 
that humans are the main source of methane emissions and if we can 
control humans’ release of methane, the problem of methane released  
from the thawing Arctic tundra is likely to remain manageable,” says 
Höglund-Isaksson. “If we can only get the human emissions under control, 
the natural emissions should not have to be of major concern.”

Further info: Christensen TR, Arora VK, Gauss M, Höglund-Isaksson L, & Parmentier 
F-JW (2019). Tracing the climate signal: mitigation of anthropogenic methane emissions 
can outweigh a large Arctic natural emission increase. Nature Scientific Reports 
[pure.iiasa.ac.at/15736] 
Lena Höglund Isaksson: hoglund@iiasa.ac.at
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News in brief

A cool indoor space on a sweltering 
summer day is an expensive  
luxury in many parts of the world: 
only 8% of the 2.8 billion people  
living in the world’s hottest regions 
have an air conditioning unit. In 
addition, more than one billion 
people lack access to electricity  
and at least one billion live in  

slum conditions, making access to 
space cooling challenging. 

IIASA researchers compared 
residential cooling needs and access 
to air conditioning for countries in 
the Global South to determine the 
location of populations potentially 
exposed to heat stress. The results 
revealed large gaps in access to 
essential space cooling, especially  
in India, South-East Asia, and  
sub-Saharan Africa.

The study gives a first estimation 
of the energy required to fill this gap. 
Providing air conditioning for all who 
need it would require an increase 
in energy consumption of 14% of 
current global residential electricity 
consumption. Since air conditioning 
units however tend to use a lot of 
energy, the researchers point out 
that increased air conditioning 
access could come with high costs 
and environmental impacts, unless 
equal attention is paid to energy 
efficiency and building design.

IIASA researcher Alessio Mastrucci 
led the study. He says, “Filling the 
cooling energy poverty gap requires 
integrated strategies beyond 
providing access to affordable, 
efficient, and low-emitting air-
conditioning. Access to electricity 
and affordable, energy efficient 
homes is of critical importance in 
this respect.”

Extreme temperatures bring greater 
mortality risk to people living in 
China’s rural communities than 
in urban areas, according to IIASA 
research. The disparity between 
urban and rural mortality risk was 
found across the entire population, 
but was greater for women than 
men, and for people over 65.

The researchers used six years  
of detailed weather, air pollution, 
population density, and mortality 
data from Zheijiang Province to 
estimate the numbers of urban  
and rural deaths attributable to  
hot and cold temperatures.

The findings suggest that by 
omitting important differences 
between rural and urban areas and 
populations, previous studies may 
have underestimated the overall 
impact of extreme temperatures  

on population mortality.
“These findings go against the 

assumption that urban residents  
are at higher risk due to the urban 
heat island effect, which raises 
temperatures in cities compared  
to surrounding areas,” says IIASA 
researcher Stefan Hochrainer-Stigler, 
a coauthor of the study led by 2016 
Young Scientists Summer Program 
participant Kejia Hu in collaboration 
with other researchers in China  
and at IIASA.

IIASA researcher and coauthor  
Wei Liu says, “While fast urbanization 

is taking place, in the developing 
world there is still a large percentage 
of population living in rural areas. 
They are more likely to be working 
long days outdoors and also to  
have poor public health system 
coverage. Both these factors lead  
to greater vulnerability.”

Cooling needs in 
the Global South 
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Further info: Hu K, Guo Y, Hochrainer-Stigler S, 
Liu W, See L, Yang X, Zhong J, Fei F, et al. (2019). 
Evidence for Urban–Rural Disparity in 
Temperature–Mortality Relationships in  
Zhejiang Province, China. Environmental  
Health Perspectives 127 (3): e037001.  
[pure.iiasa.ac.at/15773] 
Stefan Hochrainer-Stigler:  
hochrainer@iiasa.ac.at

Further info: Mastrucci A, Byers E, Pachauri 
S, Rao ND (2019). Improving the SDG energy 
poverty targets: residential cooling needs in the 
Global South. Energy & Buildings 186: 405-415 
[pure.iiasa.ac.at/15739] 
Alessio Mastrucci: mastrucc@iiasa.ac.at

Extreme 
temperatures hit 
rural residents 
harder
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News in brief

Study establishes link between  
climate change, conflict, and migration
Climate conditions like drought and weather extremes have been blamed 
as drivers of conflict and migration. The ongoing war in Syria, for example, 
began after years of drought and water scarcity that led to crop failures 
and consequently to challenging economic conditions, which may have 
contributed to civil unrest. Until now, however, evidence for this link was 
scarce. An IIASA-led study has established a causal link between climate, 
conflict, and migration.

To understand the drivers of migration, the researchers used ten years  
of UN High Commission on Refugee data on asylum applications from 157 
countries, as well as data on climatic conditions and conflicts in those 
countries. They fed these data into a modeling framework, along with 
various socioeconomic and geographic datasets including the distance 
between country of origin and destination, population sizes, migrant 
networks, political conditions, and ethnic and religious diversity. 

The study found that climate change played a significant role in 
migration, with more severe droughts linked to exacerbated conflict,  
which drives migration. However, the effect of climate on conflicts was 
particularly relevant to countries in northern Africa and western Asia  
from 2010 to 2012, such as the so-called Arab Spring and political uprisings,  
where the conflict led to civil war. 

“Climate change will not cause conflict and subsequent asylum- 
seeking flows everywhere, but in a context of poor governance and a 
medium level of democracy, severe climate conditions can create conflict 
over scarce resources,” says Jesus Crespo Cuaresma, a study coauthor with 
appointments at IIASA and the Vienna University of Economics and Business. 

The study findings could help inform the Sustainable Development  
Goals, which do not currently recognize the links between these 
interrelated factors. 

© Smallcreativeunit5 | Dreamstime

Further info: Abel GJ, Brottrager M, Crespo Cuaresma J, Muttarak R (2019). Climate, conflict and 
forced migration. Global Environmental Change 54: 239-249 [pure.iiasa.ac.at/15684] 
Jesus Crespo Cuaresma: crespo@iiasa.ac.at

HOW FARMS CAN FIGHT  
CLIMATE CHANGE

PARADIGM SHIFT NEEDED 
TO SOLVE ENVIRONMENT 
CHALLENGES

AIR QUALITY REMAINS A 
PROBLEM IN INDIA, DESPITE 
POLICIES

The agricultural sector is 
the world’s largest source 
of non-CO2 greenhouse 
gas emissions. Recent 
IIASA-led research found 
that changing agricultural 
practices, combined with a 
shift in diet away from meat 
and dairy products, could 
together reduce the sector’s 
emissions by up to 50% by 
2050 compared to a situation 
without mitigation efforts.
www.iiasa.ac.at/news/agriculture-
emissions-19

Achieving a sustainable world 
will require a paradigm shift 
in the way we approach 
life sciences and ecology, 
according to a new book 
cowritten by IIASA researcher 
Brian Fath. The book argues 
that tackling sustainability 
issues should treat life as 
a system, rather than as a 
singular model.
www.iiasa.ac.at/news/foundations-
sustainability-19

In 2015, more than half the 
Indian population - about 670 
million citizens - were exposed 
to air quality that didn’t meet 
the country’s ambient air 
quality standards. Yet, even 
if India were to comply with 
its existing pollution control 
policies and regulations, more 
than 674 million citizens are 
likely to breathe air with high 
concentrations of particulate 
air pollution in 2030, according 
to the research.
www.iiasa.ac.at/news/india-air-19
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News in brief

Today, an estimated 40 million 
people live without electricity, 
663 million lack improved sources 
of drinking water, 2.4 billion lack 
improved sanitation facilities, one 
billion live more than two kilometers 
from an all-season road, and four 
billion people lack internet access.  
A new World Bank report provides 

analyses of investments 
needed to solve these challenges 
while staying on track to limit global 
warming to less than 2°C. 

IIASA researchers contributed to 
two chapters of the report focused 
on energy systems and irrigation, 
and calculated investments needed 
to achieve other Sustainable 
Development Goals, including access 
to water and education, and reducing 
air pollution.

The irrigation analysis showed 
that investments in irrigation 
infrastructure could play an 

important role in adaptation to  
the most adverse climate change. 
Increased water scarcity may 
however also limit adaptation 
potentials.

Investments required for  
energy system transformation  
are substantially larger than  
other sectors. To meet countries’ 
commitments to the Paris 
Agreement, an additional US$130 
billion of annual investment will  
be needed by 2030. To achieve the 
2°C target the gap is US$320 billion 
and for 1.5°C it is US$480 billion.

Overall, the report finds that 
investments of 4.5% of GDP would 
allow developing countries to 
achieve their infrastructure goals 
while limiting climate change.  
This amount is similar to what  
many countries already spend  
on infrastructure and no more 
expensive than other options.

Investment 
needs for 
climate-friendly 
infrastructure
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Further info: Rozenberg, Julie, Fay, 
Marianne. 2019. Beyond the Gap: How 
Countries Can Afford the Infrastructure They 
Need while Protecting the Planet. Sustainable 
Infrastructure; Washington, DC: World Bank.  
Amanda Palazzo: palazzo@iiasa.ac.at

Addressing climate change would 
have global benefits for future 
generations, but for some, it’s hard to 
justify investments that they believe 
will only pay off in the future. A study 
by IIASA and Princeton University, 
however, shows that climate action 
would have significant economic 
benefits for current generations 
through reduced health impacts. 
Since air pollutants and the gases 
that cause climate change come 
from the same sources, action to 
reduce greenhouse gas emissions 
would also improve air quality. 

Previous IIASA research 
established significant co-benefits  
of tackling climate change and  
air pollution through integrated 
policies. The new study adds a  
health perspective to this analysis. 

The researchers combined the 

cost of reducing emissions with  
the potential health co-benefits 
of climate policy, which have 
traditionally been excluded in 
cost-benefit models that estimate 
how much the world should pay to 
reduce carbon emissions. When  
put together, the researchers found 
immediate net benefits globally  
from climate policy investments.

“One of the most important 
insights of this study is that, when 
you consider additional facets of  
an already complex problem like 
climate change, new mechanisms 

may emerge that help to address  
the original problem,” says IIASA 
researcher Fabian Wagner. “Our 
approach illustrates the power of 
modern systems analysis: identifying 
sweet spots for decision makers 
where apparently conflicting 
objectives can be resolved at a 
higher level of integration.”
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Further info: Scovronick N, Budolfson M, Dennig 
F, Errickson F, Fleurbaey M, Peng W, Socolow RH, 
Spears D, & Wagner F (2019). The impact of 
human health co-benefits on evaluations of global 
climate policy. Nature Communications 10: e2095 
[pure.iiasa.ac.at/15897] 
Fabian Wagner: wagnerf@iiasa.ac.at

Climate action 
could pay off 
today
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News in brief

R ecent projects by the IIASA Science and Art 
Project tackled two urgent issues – migration 
and resource depletion – under the guiding 

premise that to reach people, science needs a  
new language.

Project leader, Gloria Benedikt explains: “Technically 
we can advise people on how to solve climate change, 
but we will only create a cultural shift by internalizing 
sustainable thinking.” 

Dancing with the Future, performed in New York 
during the UN General Assembly week, focused on 
achieving the Sustainable Development Goals by 
asking how we should cooperate with the future.

Benedikt worked with Martin Nowak, director of the 
Harvard Program for Evolutionary Dynamics, to create 
a multi-layered interactive performance combining 
text, dance, music, visuals, and interactivity, into an 
experience that is very different from listening to a 
lecture or reading an article.

“Humans are not psychologically wired to care about 
future generations,” says Benedikt. “To overcome this, 
action was provoked by an interactive game designed 
by IIASA researcher Piotr Magnuszewski. During the 
performance, the audience became active participants, 
answering questions on how many resources we 
should use, versus leaving them behind for future 
generations. The performance was influenced by the 
audience’s choices, so they could see, through the 
dancers representing future generations, how their 
decisions would impact real people.”

According to Benedikt, using many levels of 
communication engages more parts of the brain, and 
gives a deeper and longer lasting learning experience. 
The interactive method leads people to derive 

meaning for themselves. They are left asking, ‘what 
can I do about this in the real world?’

Another performance, Migraspectives, addressed 
the migrant crisis, and aimed to help participants 
solve problems by exposing them to opposing  
world views.

Developed in collaboration with the IIASA Risk and 
Resilience Program, Migraspectives was performed at 
the IIASA-JRC Summer School on Evidence for Policy in 
September 2018. Over 75 researchers and policymakers 
from 40 countries came together as part of an open-air 
interactive performance.  

Policymakers were brought face to face with a crisis 
– deciding how to deal with a boat full of refugees 
(enacted by IIASA scientists) calling for immediate 
attention. Artists presented different worldviews, 
before the audience was asked to pick the one  
they associated with most.

It was obvious that there was no 
solution everyone would be entirely 
happy with. However, by negotiating 
according to a viewpoint potentially 
opposed to their own, participants 
reached a sustainable solution 
within 45 minutes. “There are no 
perfect solutions but what we must 
strive for is one everyone can live with,” 
says Benedikt.  

In addressing some of the world’s most 
complex and pressing issues, there is often a gap 
between understanding and action, cooperation and 
compromise. Filling this gap requires speaking a new 
language. “This innovative method of engagement 
works. Now we need more of it,” concludes Benedikt. ©
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Further info: www.iiasa.ac.at/arts  
Gloria Benedikt: benedikt@iiasa.ac.at 

Written by: Natasha Little

R E A C T I O N  A N D  A C T I O N 

How science and art can inspire 
behavior change

How can we translate knowledge into action?  
The IIASA Science and Art Project uses 

immersive performances to inspire action among 
policymakers and the wider public
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IIASA research looked into the pitfalls and provided 
guidance for climate and energy policies aiming  
to reach multiple objectives. 
Many governments use well-founded science to drive 
effective policies in an effort to meet climate change, 
energy, and development objectives. These multi- 
target policies are often linked to the UN Framework 
Convention on Climate Change (UNFCCC) and the UN 
Sustainable Development Goals (SDGs). In a study of 
seventeen climate and energy policies — many of  
them national flagship programs — IIASA researchers 
and colleagues offer policy guidance and explain  
why many policies fail to achieve all their objectives. 

Why well-intended policies sometimes  
miss the mark
In the cases studied, policies were driven by both 
climate and development concerns. “Such policies  
are less easy to design, implement, and monitor 
because they often require coordination across 
implementing agencies,” explains IIASA researcher 
Shonali Pachauri. Poor policy design can mean that  
a single dominant objective works to the disadvantage  
of others. Often that dominant objective is linked to the 
agency tasked with its execution. An energy ministry 
lacking expertise in climate or development might for 
example fail to adequately meet additional goals.  
The researchers found that adhering to three specific 
design principles can lead to more effective multi-
objective policies.  

 
Complementarity: Balancing multiple objectives
Researchers identified a prevailing misconception  
that a single instrument can achieve multiple policy 
objectives. In South Korea for instance, a renewable 
energy policy also aimed to develop renewable 
technologies into viable industries. The policy  
however lacked industrial elements and so failed  
to achieve significant impact. “Multiple objectives  
are often implicit in policies, but they are rarely  
made explicit,” says Pachauri. Policy portfolios  
and dedicated design features are recommended  
for balancing multiple objectives.

Adaptability: Policy reacting to change 
Policies can be seen as a sequence of measures  
with contingency plans ready for deployment  
as objectives change. They must be durable but  
adaptable. Germany’s Energiewende program is  
cited as a successful example. First designed to 
promote renewables as an alternative to nuclear 
power, the focus is now shifting to climate mitigation 

– originally a secondary objective. “When original 
objectives prove to be unachievable, reform and  
policy re-design is crucial to align it with the changed 
objectives,” says coauthor Michael Pahle from the 
Potsdam Institute for Climate Impact Research (PIK).

Transparency: Track impacts across all objectives
If synergies and trade-offs change over time, 
transparency is essential to ensure the right policy 
reform, which means comprehensive monitoring  
of all relevant factors. Policies must have suitable 
indicators and assessment systems. As an example, 
Brazil’s biodiesel policy included a social inclusion 
target designed to benefit smallholder farmers. 
However, independent evaluations concluded  
the government used unreliable data and that the 
policy failed to achieve the social inclusion goals. 

“Institutionalized and inclusive evaluation will  
facilitate policy success,” concludes coauthor Roberto 
Schaeffer of the Federal University of Rio de Janeiro.

Further info: Pahle M, Schaeffer R, Pachauri S, Jiyong E, et al. (2019). 
Report on case studies assessing the effectiveness of existing policies. 
CD-LINKS Deliverable 1.1. (forthcoming)
www.iiasa.ac.at/policybrief/22 
Shonali Pachauri: pachauri@iiasa.ac.at

Science  
into policy

Written by: Kerry Skyring

Designing effective  
multi-objective policies
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Science into policy

Written by: Katherine Leitzell

Europe’s new climate 
strategy draws on 
IIASA research
In November 2018, on the eve of  
the Katowice Climate Summit in 
Poland, the European Commission 
unveiled an ambitious and 
aspirational new climate strategy 
that aims to achieve climate 
neutrality by 2050. The strategy — 
which draws on IIASA research 

— calls for major transformations  
in the transportation, building, 
energy, and agriculture and 
forestry sectors. 

The plan aims to position 
Europe as a leader in the 
global effort to limit climate 
change to below 2°C above 
pre-industrial levels and 
provides the building 
blocks to achieve this 
challenging goal. In addition, 
the commission released a  
393-page document containing 
analyses of policies, technologies, 
and investments, as well as cross-
cutting analyses of trade-offs and 
co-benefits. It is intended to serve 
as a blueprint for member countries 
as they develop their own plans 
under the Paris Agreement. As with 
earlier EU climate strategies, IIASA 
research was integral to the design 
of the new strategy.

IIASA researcher Lena Höglund 
Isaksson and colleagues from the 
Air Quality and Greenhouse Gases 

Program provided mitigation 
pathways and costs for non-CO2 
emissions, which include methane, 
nitrous oxide, and fluorinated gases 
from various sources, including 
energy, industry, agriculture, and 
waste in the 28 EU countries. Their 
analysis relied on the Greenhouse 
Gas - Air Pollution Interactions and 
Synergies (GAINS) model, which is  
a framework designed to assess  
the costs and co-benefits of air 
pollution and greenhouse gas 
reduction policies. 

A second IIASA team, led by 
Ecosystems Services and 

Management Program researcher 
Stefan Frank, provided an analysis 
of mitigation potential from land 
use, land use change, and the 
forestry sector using the IIASA 
Global Biosphere Management 
Model (GLOBIOM) and the Global 
Forest Model (G4M). Their analysis 
highlighted the importance of 
agriculture and forestry in achieving 
the European climate targets. 

Further info:  
www.iiasa.ac.at/news/EC-Strategy-18
Lena Höglund Isaksson: hoglund@iiasa.ac.at 
Stefan Frank: frank@iiasa.ac.at

WHAT DIFFERENCE DOES HALF  
A DEGREE MAKE? 

GLOBAL COMMITMENTS FALL  
OF CLIMATE TARGETS

IIASA WATER RESEARCH INFORMS 
MAJOR UN ENVIRONMENT REPORT

In a new policy brief, IIASA 
scientists lay out the differences 
between 1.5°C and 2°C of climate 
change. Their analysis shows  
that avoiding half a degree of 
global temperature rise could 
halve the number of people who 
may be exposed to multisectoral 
climate risks. The policy brief 
provides a clear explanation of 
recent research results to help 
inform policy.  
www.iiasa.ac.at/policybrief/21

IIASA researchers contributed to 
the 2018 UN Emissions Gap Report. 
After staying constant for several 
years, greenhouse gas emissions 
rose again in 2018. The report 
shows that efforts must be tripled 
to limit climate change to less 
than 2°C above pre-industrial 
levels. To meet the more 
ambitious target of 1.5°C, five 
times the current reduction 
commitments will be needed.
www.iiasa.ac.at/news/UNEP-18

The Global Environment Outlook 
from the UN Environment 
Program draws on hundreds  
of scientists worldwide to  
assess the current status of the 
environment. In the latest  
edition of the report released  
this winter, IIASA researchers  
led two chapters that highlight 
the need for integrated solutions 
related to water and other 
environmental concerns.
www.iiasa.ac.at/news/GEO6-report-19
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In 2018, some 195 delegates from around 
the world gathered in Incheon, South 
Korea, at a meeting convened by the 
Intergovernmental Panel on Climate 
Change (IPCC) to discuss a special report 
on global warming outlining the latest 
scientific consensus for policymakers. 

IIASA researchers played a central role  
in the compilation of the resulting IPCC 
Special Report on Global Warming of 1.5ºC 
and actively participated in the writing 
of several chapters. IIASA scientists also 
coordinated scientific community efforts, 
provided original research, and took a  
leading role in assessing the implications  
of climate mitigation policies for  
sustainable development.

“The process was very intense,” says 
Keywan Riahi, IIASA Energy Program   
director who was one of four IIASA 
scientists in attendance at the Korea 
meeting. “Governments and scientists 
wanted the text to be very clear – there 
could be no room for misinterpretation.”  

The report is considered a touchstone 
for the UN and a guide for national policy 
around the world. It not only establishes 
the science, but also explores possible 
solutions. As Riahi notes, “One country alone 
cannot solve these issues and that’s why 
we need these international processes.”

ACADEMIA AND BEYOND

IIASA researchers regularly participate in 
international conversations with, among 
others, academics, policymakers, and 
the wider public. Work led by Gregor 
Kiesewetter, a researcher with the Air 
Quality and Greenhouse Gases Program, 
for example, underpinned an influential 
report published by The Lancet.

The annual Lancet Countdown report 
provides an update on climate change and 
human health. The 2018 edition incorporated 
insights from the IIASA Greenhouse Gas – Air 
Pollution Interactions and Synergies (GAINS) 
model that helped researchers determine 
which sectors of the economy contribute 
to the emissions of air pollutants that 
ultimately become particulate matter. 

“What makes our contribution special 
is that we point to the sources that are 
responsible,” Kiesewetter explains. “Annually, 
air pollution contributes to about 3 million 
premature deaths worldwide, almost half a 
million of which is estimated to be associated 
with coal combustion. Our findings reveal 
how reducing greenhouse gas emissions 
by, for example, phasing out coal, can 
have direct benefits to human health in 
the near future, as well as longer-term 
benefits, such as reducing the risk of heat 
stress associated with global warming.” 

In addition to the above, IIASA scientists 
from the Air Quality and Greenhouse 
Gases Program also contributed to a UN 
Environment Program (UNEP) report on air 
pollution in Asia, which again employed 
results from the GAINS model. The report 
identified the 25 most effective measures  
to guide governments in the region to  
improve the health of their citizens. 

Written by: Daisy Yuhas

APPLIED SCIENCE 
WITH A GLOBAL REACH
AS PART OF ITS MANDATE TO PROVIDE SOUND,  
SCIENCE-BASED POLICY ADVICE, IIASA RESEARCH 
REGULARLY FORMS PART OF INFLUENTIAL GLOBAL 
PUBLICATIONS AIMED AT DECISION MAKERS. 
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INTEGRATED THINKING

Apart from climate change and pollution, 
human activities such as fishing and logging 
are also radically reducing the planet’s 
biodiversity, as revealed in the World 
Wildlife Fund’s latest Living Planet Report. 
Piero Visconti and David Leclère, both 
researchers with the Ecosystems Services and 
Management Program, joined scientists from 
26 institutions to contribute to this document. 

“The report has a strong influence on the 
political agenda,” Leclère says. “It also garners 
attention from major media outlets around 
the world, which can help its message reach 
both companies and individual citizens.”

Visconti authored a chapter exploring  
the metrics used to document changes 
in wildlife, while Leclère contributed to a 
chapter exploring the tradeoffs and  
synergies that could occur if governments 
pursue alternative policies to achieve  
climate change mitigation along with 
other major societal goals, such as 
protecting biodiversity, eradicating 
poverty, and ensuring food security. 

According to Visconti, IIASA is uniquely 
positioned to provide such analyses to the 
global community. “I don’t think this work 
would have been possible without IIASA. 
Usually, you have energy experts, biodiversity 
experts, or food security experts that work in 
silos,” he says. “In contrast, IIASA encourages 
researchers to think in a different way 
integrating models from across disciplines, 
which allows us to answer questions related 
to multiple, intertwined societal goals.”

CLIMATE CORRECTIVES
 

Beside their contributions to the influential 
global reports mentioned above, IIASA 
researchers created a comprehensive, 
publicly accessible database that allows 
people to explore scenarios to limit warming. 
This resource not only increases transparency, 
but also offers a tool for scientists and 
policymakers to understand the trade-offs 
and synergies between climate change 
mitigation and sustainable development. To 
date, hundreds of researchers have accessed 
the database online. IIASA researchers also 
employed it in their contribution to the 
annual UNEP Emissions Gap report, which 
compares where the world stands in terms  
of reducing emissions to where it should 
be, and explores methods to close the gap. 

Taking into account IIASA contributions to 
the global publications discussed above,  
Joeri Rogelj, a researcher with the IIASA 
Energy Program and an author of the 
IPCC report echoes Visconti’s sentiment, 
noting that unlike many institutions that 
are restricted in their specialization, IIASA 
connects the dots between communities, 
disciplines, and global societal goals. 

 
Keywan Riahi: riahi@iiasa.ac.at 
Gregor Kiesewetter: kiesewet@iiasa.ac.at 
Piero Visconti: visconti@iiasa.ac.at  
David Leclère: leclere@iiasa.ac.at  
Joeri Rogelj: rogelj@iiasa.ac.at

Further info:  
Hasegawa T, Fujimori S,  
Rogelj J, Shindell D, 
Jiang K, Fifita S, Forster 
P, Ginzburg V, Handa C, 
Kheshgi H, et al. (2018). 
Chapter 2: Mitigation 
pathways compatible with 
1.5°C in the context of 
sustainable development. 
In: Global Warming of 1.5 
°C: An IPCC special report 
on the impacts of global 
warming of 1.5 °C above 
pre-industrial levels and 
related global greenhouse 
gas emission pathways,  
in the context of 
strengthening the global 
response to the threat  
of climate change. 
Intergovernmental Panel 
on Climate Change.  
[pure.iiasa.ac.at/15515] 
 
Watts N, Amann M,  
Arnell N, Ayeb-Karlsson 
S, Belesova K, Berry H, 
Bouley T, Boykoff M,  
et al. (2018). The 2018 
report of the Lancet 
Countdown on health  
and climate change: 
shaping the health of 
nations for centuries to 
come. The Lancet 392 
(10163):2479-2514  
[pure.iiasa.ac.at/15606]  
 
Barrett M, Belward A, 
Bladen S, Breeze T, Burgess 
N, Butchart S, Clewclow 
H, Cornell S, et al. (2018). 
Living Planet Report 2018: 
Aiming Higher. WWF, 
Glands, Switzerland.  
[pure.iiasa.ac.at/15549] 
 
Lederer G, Rogelj J, 
Den Elzen M, Kejun J, 
& Huppmann D (2018). 
Chapter 3: The Emissions 
Gap. In: Emissions Gap 
Report 2018. pp. 16-22 
Nairobi: United Nations 
Environment Programme 
(UNEP).  
[pure.iiasa.ac.at/15597] 
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A systems 
look at hunger

W R I T T E N  B Y :  K A T H E R I N E  L E I T Z E L L

© Adam Islaam | IIASA
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There is enough food on the planet 
today to provide every person with 
a healthy, balanced diet. Despite this, 
undernutrition affects one in nine people 
worldwide — and it is getting worse. 

rom 1990 to 2014, things were  
looking good for the fight to end 
hunger. According to the Food and 
Agriculture Organization of the UN 

(FAO) report – The State of Food Insecurity in 
the World 2014 – undernutrition had declined 
from 18.7% to 10.6% of the world population, 
and 63 countries had cut hunger in half. 

The UN Sustainable Development Goals, 
ambitious in the wake of recent success,  
set a target of zero hunger by 2030. The 2018 
version of the FAO food security report was 
however a harsh wake-up call. In 2017, 821 
million people were undernourished – 10.9% 
of the global population. In the three years 
since the last report, progress on hunger  
had switched directions.

The FAO pinpointed climate change as a 
major cause of the turnaround. It continues 
to contribute to droughts, extreme heat, and 
weather events that affect crop production, 
and projections suggest that the problem 
will only get worse, especially in the most 
vulnerable regions. 

While food production may need to 
increase to meet nutrition needs, agriculture 
is also contributing to the challenges brought 
about by climate change — worldwide, 
agricultural production and related land-use 
change is responsible for around 25% of total 
human-caused greenhouse gas emissions. 

This messy issue is exactly the kind of 
problem IIASA was created to study. When 
you start to look at the problems in depth,  
the connections and repercussions of 
potential solutions spiral across disciplines 
and beyond country borders. Only by taking 
a systems view can policymakers and the 
public make informed changes that lead to  
a sustainable future. 

What is food security? 

When talking about their research on hunger 
and its drivers, researchers use the term food 
security. This is because adequate nutrition 
is not just about getting enough calories. 
It means having access to safe food that 
satisfies nutritional needs. It means being 
able to physically access food and have 
enough resources to buy it. Importantly,  
it also means knowing that nutritious and 
affordable food will be available in the future. 

“Food security is not just a question of  
how much food is produced and consumed, 
but also how adequate the nutrition is, and 
how resilient the food system is to various 
disturbances,” explains IIASA researcher Hugo 
Valin, who has been studying the intersection 
of food security and climate change. 

“Food security is a far more comprehensive 
and complicated topic than I realized when  
I first approached it,” says Yibo Luan, a former 
researcher in the IIASA Water Program (now 
at Wuhan Planning and Design Institute in  
China) who works on food security and 
assessment monitoring. “It is not just the 
balance of food consumption and food supply.  
It is an entire interdisciplinary research field 
that includes environment and ecosystem 
services, climate change, nutrition, 
population, and more.”

F
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Food needs for decent living

In a 2018 study, IIASA researchers showed that 
two-thirds of the population of India — around 
800 million people — are affected by nutrient 
deficiencies. Narasimha Rao, explored this issue 
as part of the Decent Living Energy project.  

“I was trying to assess the energy needs for 
every dimension of decent living,” says Rao. 

“What decent living is from a food perspective  
is more than just calories. Good health and 
longevity also require a good dose of vitamins 
and minerals. Many of those are lacking in  
poor countries.”

The study found that many diets in India 
lacked iron, which can be harder to obtain in a 
vegetarian diet. Counterintuitively, inadequate 
nutrition can also go hand in hand with obesity, 
which food researchers refer to as the “dual 
burden” of malnutrition. 

“Food prices affect the choice of food, and for 
low-income families in developing countries, it  
is often more economical to opt for low-cost  
but energy-dense commercial foods that are 
generally poor in nutrients,” explains Raya 
Muttarak, an IIASA demographer who has 
previously worked on questions of climate 
vulnerability and resilience. “In fact, even  
within the same individual, people who were 
undernourished in early childhood are also 
particularly susceptible to becoming obese  
when they grow up.”

Muttarak is working to understand how 
climate change will affect this double burden.  
In an editorial in Asian Population Studies, 
Muttarak suggests that building capacity to  
cope with climatic shocks will be an important 
aspect of addressing this problem. 

Meanwhile, Luan and researchers in the  
IIASA Water Program published a new metric  
for energy and nutrients, which could be  
used to assess whether diets are meeting 
people’s nutritional needs on a national or 
international scale.

“There is relatively little research assessing the 
nutritional adequacy of dietary intake according 
to dietary standards like the World Health 
Organization’s global-level recommendations 
and national-level nutritional plans, and 
to explore its relationship with nutritional 
outcomes,” says Luan. 

The climate-food puzzle

As researchers look 30 to 50 years into the future, 
the impact of climate change on food production 
looms as a challenge. With crop production 
already impacted by drought and temperature 

© Dusan Kostic | Dreamstime 
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variability, there is an increasing demand for 
research that can help countries adapt  
their agriculture to new, and potentially 
unpredictable climate conditions. 

Researchers in the IIASA Ecosystems 
Services and Management (ESM) Program  
use the Global Biosphere Management  
Model (GLOBIOM) to incorporate different 
dimensions into their analysis. The model 
allows them to assess the impacts of climate 
change on production, the influence of 
various climate policies, and the impacts of 
agriculture and different production methods 
on land-use change and direct emissions to 
build scenarios that can inform policy. 

This systematic analysis is especially 
important because of the many complex 
interactions between food, water, energy, 
and land use. Making policies to mitigate 
climate change without understanding these 
interconnections could create unanticipated 
problems. For instance, a study led by IIASA 
researcher Tomoko Hasegawa found that 
taxes targeted at solving climate change 
could lead to more food insecurity than the 
impacts of climate change itself. A blanket 
carbon tax would lead to increased food 
prices, in particular on meat and rice,  
which are responsible for a large share 
of greenhouse gas emissions, and would 
especially impact food availability in 
developing countries. 

Other studies, such as one published  
in 2016, identified potential trade-offs 
between policies designed to preserve  
water and biodiversity, as well as address 
climate change. 

How systems analysis  
informs solutions

While research results that identify tradeoffs 
and unintended impacts of well-intentioned 
policies can seem dismaying, it is the first  
step to finding solutions to complex global 
challenges like food security.

IIASA systems analysis methods allow 
researchers to examine the impacts of many 
potential policies, with many variations in 
climate, energy, and population scenarios, 
allowing them to understand the broader 
impact of potential policy solutions. 

On a global scale, recent studies from the 
ESM team are showing the potential of both 
changes in diet (towards a more vegetarian 
diet) and changes in production that make 

agriculture more efficient, particularly in the 
livestock sector. Combinations of incentives 
and taxes could help achieve these shifts. 

IIASA researchers are also applying their 
research at a national scale to help countries 
build “climate smart” agricultural policies 
that can help them increase domestic food 
production while reducing the climate  
impact of agriculture. IIASA researcher 
Amanda Palazzo, for example, led an analysis 
used by the World Bank and the Agricultural 
Ministry of Zambia in a new agricultural plan 
for the country. 

Towards zero hunger

One of the most frustrating aspects of the 
challenge of food security is that there is 
enough food on the planet today to feed 
every person. Due to distribution challenges, 
inequity, inadequate storage, and waste, we 
however don’t even come close to putting 
food on everyone’s plate. 

There is of course no simple solution. 
Policies need to take the links between 
agriculture and climate change into account, 
and recognize that solutions will involve 
attention to agricultural production, diet, 
trade, and issues of access. Researchers also 
point to education as a major area that could 
help change habits and lead to healthier, 
more sustainable diets.

“People need to realize that their diets have 
an important impact both on the planet and 
on their health,” says Valin. “Habits have deep 
cultural roots, and it’s hard to accept that the 
ways we satisfy our appetite can have long 
term personal and large-scale impacts.”

Further info:  
Hasegawa T, Fujimori S, 
Havlík P, Valin H, Bodirsky 
BL, Doelman JC, Fellmann 
T, Kyle P et al. (2018).  
Risk of increased food 
insecurity under stringent 
global climate change 
mitigation policy.  
Nature Climate Change 
8(8): 699-703 
[pure.iiasa.ac.at/15389] 
 
Luan Y, Fischer G, Wada Y, 
Sun L, & Shi P (2018). 
Quantifying the impact  
of diet quality on hunger 
and undernutrition. 
Journal of Cleaner 
Production 205: 432-446.  
[pure.iiasa.ac.at/15476]  
 
Muttarak R (2018).  
Too few nutrients and too 
many calories: climate 
change and the double 
burden of malnutrition  
in Asia. Asian Population 
Studies: 1-7. (In Press)  
[pure.iiasa.ac.at/15575]  
 
Rao N, Min J, DeFries R, 
Ghosh-Jerath S, Valin H,  
& Fanzo J (2018).  
Healthy, affordable  
and climate-friendly  
diets in India.  
Global Environmental 
Change 49: 154-165.  
[pure.iiasa.ac.at/15167]  
 
World Bank (2019). 
Climate-Smart Agriculture 
Investment Plan Zambia: 
Analyses to support  
the climate-smart 
development of Zambia’s 
agriculture sector.  
 
Raya Muttarak:  
muttarak@iiasa.ac.at 
Hugo Valin:  
valin@iiasa.ac.at 
Yibo Luan:  
whuyimu@hotmail.com 
Narasimha Rao:  
nrao@iiasa.ac.at
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W
hen floods rise from the New 
Meuse River in Rijnmond- 
Drechtsteden, Rotterdam, 
homes and businesses are at 

particular risk. Not only do they lie outside 
the Dutch city’s protective dyke system, but 
many are uninsured because premiums  
are expensive. 

Mathematicians have however found that 
high premiums are unnecessary. According  
to Yuri Ermoliev, a researcher in the IIASA 
Advanced Systems Analysis (ASA) Program, 
insurance companies could lower their  
prices, safeguard citizens from catastrophic 
losses, and still make a profit. 

Research shows that if you plot size 
of loss against frequency, the result is 
not a normal bell curve but a distorted 
one with a “fat tail”. Insurers need 
the right tools to deal with fat-tailed 
risks. The commonly used approach 
is “annual average loss”, which suits 
frequent, low-consequence risks like 
car accidents, but can’t tackle the 
peculiarities of occasional catastrophes.

“It is like planning for a trip where the 
temperature will mostly be -10°C but there’s  
a chance it could fall to -50°C,” explains ASA 
Program Director Elena Rovenskaya. “If  
you make clothing decisions based on an 
averaged temperature it could be disastrous”.

Ermoliev and his colleagues separated out 
high risk, unlikely scenarios in the fat tail and 
treated them differently, allowing premiums 
to be calculated in a more sophisticated way. 

“In the example of Rijnmond-Drechtsteden, 
the model yielded lower premiums  
without making the insurance business 
unsustainable,” says Rovenskaya.

Climate change also imposes direct costs 
for banks, such as increased maintenance  
for infrastructure, and the transition costs 

of resculpting themselves for a low-carbon 
existence. Legislation to discourage coal 
use, for example, might make loans in 
that sector more risky. Banks therefore 
have a thirst for scenario data about how 
investments and prices may change. 

Former IIASA researcher David McCollum, 
IIASA Energy Program Director Keywan 
Riahi, and counterparts from the Potsdam 
Institute for Climate Impact Research, 
worked with 16 international banks under 
the Task Force on Climate-Related Financial 
Disclosures to help banks plan for the future.

They used the MESSAGEix-GLOBIOM 
model to simulate the effect of climate 
policies on land use, and energy production 
and distribution over decades. The banks 
particularly wanted projections for energy 
and food prices, greenhouse gas emissions, 
and energy mix. These projections were fed 
into another model to see how a bank with 
loans to multiple companies might fare. 

McCollum found that while banks, like 
policymakers, wanted to look decades  
ahead, they also wanted near-term 
results and more granularity.

“They don’t just care about the  
total number of gigawatts of coal 
power versus solar or wind power  
for China in a certain year, but  
also how many solar photovoltaic 
modules are needed and where  
that production might take place,”  
he explains. “The project took a lot  
of bridging between disciplines. 
You’d be surprised how few large 
banks and other corporates do 

Written by: Aisling Irwin
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scenario-planning more than a couple of 
years ahead. This exercise has enlightened 
the wider integrated assessment modeling 
community about what it could offer 
the private sector in the future.”

If a climate-related catastrophe hits a  
bank, the financial damage can 
propagate between institutions. 
This phenomenon – systemic risk – 
arises because they are interlinked 
by networks of credit. After the 
financial crisis of 2007–2008, it 
became clear that this mesh of 
credit obligations meant that, if  
one collapsed, others could 
rapidly follow. Since then, 
regulators have taken precautions 

against future crises, partly by requiring 
banks to hold a capital cushion.

In 2016, IIASA researchers Sebastian 
Poledna and Stefan Thurner however 
demonstrated that this approach doesn’t 
work. Systemic risk arises because of the 
multiple transactions going on in the 
financial markets. You can only control  
the problem by rearranging those  
obligations or links.

Their solution was to levy a charge on 
transactions based on the level of risk that 
each added to the system – a systemic risk  
tax. Poledna modeled the effects of such 
a levy, demonstrating that it would drive 
the network into safer behavior and 
even eliminate the risk of collapse.

In another study, IIASA Young Scientists 
Summer Program participant Anton Pichler 
and colleagues demonstrated how to halve 
systemic risk without damaging individual 
banks by rearranging institutions’ portfolios 
while keeping their overall size and risk 

profile the same. They simulated a government 
bond market where financial institutions  
had common asset holdings. This overlap 
meant that, when one went bankrupt 
and sold its portfolio, there was a wave of 
collapses. After rearranging the portfolios, 
however, there was not a single default. 

“Nudging portfolio changes in real life 
would take something akin to a systemic  
risk tax,” says Poledna. 

Regulators concerned with systemic  
risk have focused on the financial sector  
but systems analysis shows that it is of even 
greater concern in the non-financial sector. 
This was the surprising finding after Poledna 
and colleagues devoted 18 months to building 
a model of all the credit links within the 
entire Austrian business sector – 170,000 
companies and banks.

In the model, they 
allocated every firm  
and bank a “DebtRank” – 
the degree to which its  
own financial distress 
would transmit to the 
network. While large  
banks topped the list,  
some medium-sized,  
non-financial firms were 
also important. One  
ranked as high as eighth 
because its default would affect almost  
40% of the Austrian economy. “Overall, non-
financial firms contributed 55% of the  
risk, something that regulators need 
to consider,” says Poledna.

Modelers are proving their worth in 
insurance, climate-related risks, and 
systemic risk but Thurner believes 
regulators are not moving fast enough, at 
least as far as the latter is concerned. 

“By now it’s becoming obvious to everyone 
that worldwide, systemic risk levels are 
rising, even though the current regulation 
scheme is getting tighter and tighter,” he 
says. “Maybe after the next crisis people will 
really rethink how we are doing things.”

Further info:  
Ermoliev YM, Robinson SM, Rovenskaya E, & Ermolieva T 
(2018). Integrated Catastrophic Risk Management:  
Robust Balance between Ex-ante and Ex-post Measures.  
SIAM News 51 (6): p. 4. [pure.iiasa.ac.at/15426/] 
 
Poledna S, Hinteregger A, & Thurner S (2018). Identifying 
Systemically Important Companies by Using the Credit 
Network of an Entire Nation. Entropy 20 (10): p. 792.  
[pure.iiasa.ac.at/15540] 
 
Elena Rovenskaya: rovenska@iiasa.ac.at 
Sebastian Poledna: poledna@iiasa.ac.at 
Stefan Thurner: thurner@iiasa.ac.at
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In 2002 China became a member of IIASA through 
the National Natural Science Foundation of China 
(NSFC), launching an era of research collaborations 
involving universities, government bodies, and  
the Chinese Academy of Sciences. 

It is impossible to address global issues like climate 
change, sustainability, globalization, and governance 
without considering China. Now the world’s second 
largest economy by nominal GDP, the country is 
also the world’s largest exporter and second largest 
importer of goods. This “economic miracle” has 
occurred over just a few decades, bringing millions  
out of poverty. At the same time, China’s  
transformation to global superpower draws into  
sharp focus the limitations of natural resources, the 
consequences of pollution, and the sustainability 
of both regulatory and environmental systems. 
In short, The People’s Republic of China and the 
future of the planet are inextricably linked. 

Xincheng Xie: The China-IIASA relationship  
is mutually beneficial 

Over the past decade, China-IIASA collaborations 
have concentrated on reducing greenhouse gas 
emissions, developing sustainable agriculture, disaster 
preparedness, demography, and sustainable energy, 
reflecting global concerns as well as the country’s  
own domestic realities. 

IIASA Council member for China and NSFC Vice 
President Xincheng Xie says IIASA is an important 
partner for researchers to study the models and tools 
developed by the institute and provide evidence- 
based science for China’s policy decision making.  
The relationship, says Xie, is mutually beneficial.

An example of such beneficial cooperation is  
Peking University’s (PKU) International Postdoctoral  
Fellowship Program in which fellows gain 
international and interdisciplinary research skills 
at both IIASA and PKU. Working on real-world 
problems and issues arising from China’s rapid 
economic growth, young scientists are sharpening 
their skills and increasing their knowledge.  

Further deepening the China-IIASA relationship is 
Beijing’s recent decision to adopt the Greenhouse  
Gas Air Pollution Interactions and Synergies (GAINS) 
model, which is an IIASA modeling framework used to 
simultaneously combat air pollution and climate change.

Managing China’s coal power plants

Of the many environmental issues China 
faces, the management of its coal burning 
power plants is among the most urgent. The  
problems are manifold and include curbing CO2 
emissions to achieve government targets while 
simultaneously meeting energy needs and local 
environmental demands around air pollution and 
access to water. In their research project titled, 
Managing China’s Coal Power Plants to Meet Multiple 
Environmental Objectives, scientists including IIASA 
researcher Fabian Wagner, Wei Peng at Harvard 
University, and Haboi Zhai at Carnegie Mellon, 
addressed critical questions such as how China  
should manage its coal-dominated electricity system  
to address CO2, air pollution, and water conservation 
objectives. They also investigated how the coal  
power system would respond to more stringent 
environmental policies. Wagner says it was a case  
of dealing with trade-offs among competing objectives: 

“Systems analysis helped us to not only find a  
particular solution that minimizes these trade-offs  
or lies in a particular sweet spot, but also helped us  
to describe whole sets of solutions and thus offer  
a basis for discussion among stakeholders like  
the Chinese Provinces.”

CHINA: GLOBAL  
POWERHOUSE WITH 
ENVIRONMENTAL  
CHALLENGES
Written by: Kerry Skyring
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The researchers were able to show that a  
reasonable parallel increase in air pollution tax and 
water price, in conjunction with an expansion of 
renewable energies, would result in a reduction of 
pollution and water stress levels, as well as a reduction 
in the perceived level of regional trade-offs. According 
to Wagner, their work provides practical help in  
getting such policies underway. 

Growth without environmental pressure:  
The Chongqing case study

In China’s Chongqing municipality, IIASA researchers 
working with colleagues from Chinese scientific 
institutions have addressed one of the most pressing 
global priorities: breaking the link between economic 
growth and environmental damage. In their paper, 
IIASA researchers Wenji Zhou and Bing Zhu, along with 
Yadong Yu from the East China University of Science 
and Technology, Li Zhou from Tsinghua University,  
and others explain how Chonqing (one of China’s  
major cities) has managed substantial decoupling 
of environmental pressure from economic growth.  

Their findings included that technological change 
was the dominant driver of decoupling, making 
significant contributions to reductions in emissions, 

soot, wastewater, and solid waste. “Importantly, we 
show that you don’t have to contribute more to carbon-
based emissions in order to undergo economic growth 
on a city level,” says Zhu.

China, IIASA, and a sustainable future? 

In a world of diminishing resources and rising demands 
for global action on climate change, China’s future 
development will be pivotal. Will IIASA continue to play 
an important role in this development? Xincheng Xie 
points to the institute’s excellence in energy, climate 
change, and population studies, but says China is 
hoping for more substantial cooperation in the future 
to achieve what he describes as a “sustainable and 
lasting relationship”. 

Further info:
Peng W, Wagner F, Ramana MV, Zhai H, Smalls M, Dalin C, Zhang X, & 
Mauzerall D (2018). Managing China’s coal power plants to address 
multiple environmental objectives. Nature Sustainability 1 (11): 693-701. 
[pure.iiasa.ac.at/15525]

Yu Y, Zhou L, Zhou W, Ren H, Kharrazi A, Ma T, & Zhu B (2017). 
Decoupling environmental pressure from economic growth on city level: 
The Case Study of Chongqing in China. Ecological Indicators 75: 27-35. 
[pure.iiasa.ac.at/14202]

        Hao Zhao is currently a PhD candidate  
  at the Center for Agricultural Resources 
Research, Institute of Genetics and 
Developmental Biology, Chinese Academy 
of Sciences. He majored in agricultural 
ecology, and his PhD study is associated with 
the analysis of the food-land-environment 
nexus in China. Hao’s IIASA project titled, Past 
changes and sustainable pathways of future 
land use in China, employed modeling to 
propose new strategies for land use, food 
security, and environmental sustainability. 

“Although China has ambitious plans for 
sustainable development we still need 
overall foresight of the environment,” 
explains Hao. He describes systems analysis 
as very important to sustainability goals and 
says the relationships developed with top 
scientists and other YSSP participants during 
his time at IIASA made for an unforgettable 
experience with life-long benefits. 

PARTICIPANTS OF THE YOUNG 
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COLLABORATING, 
RESEARCH, OR FUNDING 
RESEARCH PARTNERS
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RESEARCHERS AT CHINESE 
INSTITUTIONS SINCE 2010
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PROFILE: HAO ZHAO
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More than half the global population without access  
to modern energy services live in Sub-Saharan Africa.  
It makes sense, then, that this region is at the center  
of the ongoing dialogue around energy poverty.

The region is home to abundant natural energy 
resources but lacks the finance and infrastructure 
prerequisites to tap its resource endowment and  
address energy poverty. Chief among these is 

hydropower, as there are a 
number of significant potential 
sources, including Lake 
Victoria and the White Nile.

In a 2018 study, researchers 
performed a technical assessment  
of small-scale hydropower in Sub-
Saharan Africa. The authors hope 
that the resulting data will help to 
fill in some of the knowledge gaps 
and serve as a tool for policymakers 
as they develop solutions for the 
region’s growing energy demands. 

“When it comes to climate 
resilience of a hydropower dominated electricity 
generation mix for East Africa, we don’t just need a  
plan B,” explains Holger Rogner, one of the authors of  
the study. “What is needed is a plan C built on B with  
a probabilistic risk assessment and a variety of  
response strategies — a kind of optimized insurance  
plan — that addresses how to respond to varying 
precipitation patterns resulting from climate change  
and other uncertainties.”

Worldwide, countries are faced  
with the challenge of meeting energy 
demand with clean, affordable, and 
sustainable energy solutions. This is 
especially true for African nations 
like Morocco, who face increasing 
demand and lack critical 
infrastructure for sustainable 
electricity supply. The country will  
be forced to rely on electricity from 
fossil fuels, which will lead to higher 
fossil fuel import dependency and 
increasing levels of carbon emissions. 

To counter this, Morocco has 
increased its goal to deploy 
renewable energy sources over 
the next decades. Naturally, this 
fundamental disruption of the 
country’s current energy sector  
will require significant investments 

– both public and private. 
A recent IIASA study found 

that jointly evaluating different 
electricity generation portfolios 

with stakeholders enables a 
better understanding of their 
risks, leading to increased 
political feasibility of sustainable 
energy transition pathways.

“Investment risks and their 
related financing costs are a crucial 
determinant for the success of a 
low-carbon energy transition in 
Morocco and beyond,” explains 
Thomas Schinko, a researcher in the 
IIASA Risk and Resilience Program 
and one of the authors of the study. 

“Our results show that de-risking 
of capital-intensive renewable 
energy projects can be effective 
in achieving cost competitiveness 
of a 100% renewable energy-
based electricity system with 
mixed-technology scenarios.” 

Addressing investment risks for  
low-carbon electricity in Morocco

Further info: Schinko T, Bohm S, Komendantova N, Jamea El M, & Blohm M (2019). Morocco’s 
sustainable energy transition and the role of financing costs: a participatory electricity system 
modeling approach. Energy, Sustainability and Society 9 (1): 1-17. [pure.iiasa.ac.at/15682] 
Thomas Schinko: schinko@iiasa.ac.at
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Assessment of Small-Scale Hydropower Potential in Sub-
Saharan Africa. Energies 11 (11): p. 3100. [pure.iiasa.ac.at/15642] 
Holger Rogner: rogner@iiasa.ac.at

Written by:  
Jeremy Summers
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Biofuels could potentially play a significant part in 
efforts to combat climate change. Besides offering a 
replacement to fossil fuels, they also absorb carbon 
dioxide as they grow. Significantly increasing our 
reliance on biofuels could however be overtaxing  
on land and water resources. 

To maximize the effectiveness of biofuels, we must 
first understand the proper balance between production 

and impacts on land and water. Nowhere 
is this energy-water-land nexus more 
evident than in Brazil, the world’s second 
largest producer and exporter of biofuels. 
The country aims to increase its biofuel 
production by 18% over the next decade. 

Researchers found that there is a 
clear difference between irrigated and 
rainfed ethanol production. In addition, 
the study revealed that analyzing water 
and land scarcity produces significant 
differences. This information will be useful 
as Brazil expands its bioenergy sector. 

“Clearly, biofuels can play an important part in 
reducing our dependence on fossil fuels,” explains 
Laixiang Sun, a researcher in the IIASA Water Program. 

"By evaluating the trade-offs across the energy-water-
land nexus at the state level and taking into account 
the local stress levels of water and land resources, 
our research reveals more options for planning 
sustainable bioenergy production in Brazil."

The western US depends heavily on 
water for hydroelectric generation 
and the cooling of thermoelectric 
power plants. During droughts,  
water resources in the region are 
scarce, leading to increased 
emissions. The impact is so severe 
that droughts in the western part of 
the country also affect emissions at 
the national level. Given that power 
sector CO2 emissions account for 
roughly one third of all emissions in 
the US, it is imperative to understand 
the significance of drought-induced 
changes in power sector emissions.

Research showed that emissions 
induced by droughts in California, 
Idaho, Oregon, and Washington 
amounted to 7–12% of total CO2 
emissions from their respective 
power sectors. The yearly rates were 
8–15% of their respective 2030 annual 
targets outlined in the Clean Power 

Plan. Researchers hope the results 
can be used to influence mitigation 
targets for pollutant emissions, not 
just in the US, but worldwide. 

“We have illustrated yet another 
interaction between climate change, 
air pollution, and water,” explains  
Fabian Wagner, a IIASA researcher 
and an author of the study. “Some  
of these nexus relations are subtle,  

and it was important to use systems 
analysis to reveal some of the hidden 
consequences that are likely to play  
a role in the future.”
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Further info: Herrera-Estrada J, Diffenbaugh 
N, Wagner F, Craft A, & Sheffield J (2018). 
Response of electricity sector air pollution 
emissions to drought conditions in the western 
United States. Environmental Research Letters 
13 (12): e124032. [pure.iiasa.ac.at/15693] 
Fabian Wagner: wagnerf@iiasa.ac.at

Further info: Munoz Castillo R, Feng K, Sun L, Guilhoto J, Pfister 
S, Miralles-Wilhelm F, & Hubacek K (2019). The land-water 
nexus of biofuel production in Brazil: Analysis of synergies and 
trade-offs using a multiregional input-output model. Journal of 
Cleaner Production 214: 52-61. [pure.iiasa.ac.at/15653] 
Laixiang Sun: sun@iiasa.ac.at

Understanding 
environmental impacts of 
biofuel production in Brazil

Regional 
impacts
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A 2011 national census found  
that approximately 5% of India’s 
elderly population suffered from a 
disability. A recent study however 
shows that this percentage is much 
higher – high enough in fact, to 
warrant immediate action.

The results show that 17.91% of 
males and 26.21% of females aged 60 
and older experience disability. This 
equates to a population of roughly  
9 million elderly men and 14 million 
elderly women. The prevalence of 
disability is also much higher 
among widowed women, the  
poor, and illiterate persons.

In addition, researchers studied 
three health conditions – diabetes, 
high blood pressure, and heart 
disease – and found a significant 
connection between these and 
disability. Unlike previous surveys, 

this study focused on the entire 
country, for the first time enabling a 
broad picture of the nation’s elderly. 
The researchers hope that this  
more complete picture will urge 
policymakers to promote healthy 
lifestyles, offer assistance to families 
with elderly members, and provide 
sufficient transportation and 
infrastructure needs for the elderly.

"It is evident from our study that 
disability in old age is a major 

public health concern in India,” 
explains Nandita Saikia, an IIASA 
researcher and an author of the 
study. “We must promote healthy 
aging to postpone the onset of 
disability and increase quality of  
life for people with disabilities.”

In recent years, Vietnam has turned away from  
cleaner energy sources in favor of coal, which, while 
being cheaper to produce, is far more harmful to the 
environment. In fact, the nation’s government just 
approved a slew of new coal power plant projects, 
which are expected to quadruple the country’s 

greenhouse gas emissions by 2030.
To combat these increased emissions, scientists  

are looking to biomass co-firing, which is a mature 
technology in Vietnam and involves adding clean-
burning biomass as a fuel source to the coal-burning 
process. The cost of doing so is low with minimal 
infrastructure investment, and it could significantly 
reduce carbon emissions. 

Researchers assessed the costs and potential impact 
of using domestic rice as biomass. They found that a 
carbon tax of US$30 per ton of carbon dioxide would 
help achieve a 5% emission reduction by 2030, while 
biomass co-firing will contribute to an 8% reduction 
with an abatement cost of $137 million.

"Achieving the national emission targets will require  
a portfolio of low-carbon technologies,” explains Piera 
Patrizio, a researcher in the IIASA Ecosystem Services 
and Management Program. “The deployment of  
co-firing might represent the first steps in this direction 
and pave the way for deeper carbon mitigation options, 
like bioenergy with carbon capture and storage.”

Combating 
increased 
disability among 
India’s elderly 
population
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Further info: Parmar MC & Saikia N (2018). 
Chronic Morbidity and Reported Disability 
among Older Persons from the India Human 
Development Survey. BMC Geriatrics 18 (299). 
[pure.iiasa.ac.at/15605] 
Nandita Saikia: saikia@iiasa.ac.at

©
 H

u
y

n
h

 N
go

c 
T

hu
on

g 
| D

re
am

st
im

e

Further info: Truong AH, Patrizio P, Leduc S, Kraxner F, & Ha-Duong M 
(2019). Reducing emissions of the fast growing Vietnamese coal sector: the 
chances offered by biomass co-firing. Journal of Cleaner Production 215: 
1301-1311. [pure.iiasa.ac.at/15672]  
Piera Patrizio: patrizip@iiasa.ac.at

Offsetting increased coal 
production in Vietnam 

ASIA   / Regional 
impacts
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Droughts pose a significant 
challenge to farmers and 
governments worldwide. Apart 
from immediate effects like crop 
losses, droughts could cause a 
domino effect that can wreak 
havoc on businesses and the 
environment. The effects of climate 
change will likely cause droughts 
to occur more frequently and with 
greater severity, which means 
that businesses like insurance 
companies will have to absorb 
greater losses. Although it may not 
be possible to prevent these effects, 
it is possible to prepare for them.

A recent study demonstrated 
that a large-scale drought risk 
assessment could help quantify 
the effects of current and future 
droughts. While previous 
assessments focused on average 
changes, this study was able to 

capture changes in a probabilistic 
way. This more accurate 
information makes it possible to 
properly prepare for droughts and 
to mitigate some of the negative 
effects of climate change.

“While our analysis shows that an 
increase in extreme risk of drought 
losses due to climate change can be 
expected in Austria, it also provides 
a possible way forward to deal with 
them,” explains Stefan Hochrainer-
Stigler, a researcher with the IIASA 

Risk and Resilience Program. “By 
adapting risk financing instruments, 
like subsidized insurance, that 
are already in place, we can 
mitigate some of the significant 
costs associated with drought.” 

Population levels are affected by many things, from 
fertility and mortality rates to migration and population 
structure. It is crucial to understand not just how 
populations might change in the future, but also  
why they are changing. 

In their recent Russian demographic data sheet, 
IIASA researchers showed that the country’s population 
would decline through 2050. New methods for the 

analysis of aging, which take 
characteristics of people into account, 
were employed in producing the  
data sheet. 

Russia has tremendous diversity  
in measures of longevity and aging. 
Several regions have old age thresholds 
comparable to European nations, while 
others have mortality rates much closer 
to less developed nations. Analyzing 
these demographic indicators can help 
explain why Russia is projected to face 
a population decline in coming years. 

“Our population projections show 
that, despite a relatively high level of 

assumed migration, the Russian population will decline 
over the next three decades,” explains Sergei Scherbov, 
IIASA World Population Program deputy director. “This 
decline is predefined by below average levels of fertility 
and relatively high mortality levels. Population age 
composition is also an important factor, since small 
cohorts of women are now entering reproductive ages.”
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Further info: Hochrainer-Stigler S, Balkovic 
J, Silm K, & Timonina-Farkas A (2018). Large 
scale extreme risk assessment using copulas: 
an application to drought events under climate 
change for Austria. Computational Management 
Science (In Press) [pure.iiasa.ac.at/15647] 
Stefan Hochrainer-Stigler:  
hochrain@iiasa.ac.at

Mitigating the 
effects of drought 
in Austria 

Insights on Russia’s 
expected population 
decline
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Further info: Scherbov S, Shulgin S, Andruchowitz S, Arkhangelsky V, 
Ediev D, Efremov I, Nikitina S, & Sanderson W (2019). Russian Demographic 
Data Sheet 2019. Russian Presidential Academy of National Economy and 
Public Administration (RANEPA), Russian Federal State Statistics Service 
(Rosstat), and International Institute for Applied Systems Analysis (IIASA). 
[pure.iiasa.ac.at/15652] 
Sergei Scherbov: scherbov@iiasa.ac.at

/  EUROPERegional 
impacts
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A new approach to agriculture is 
emerging in the world’s tropical belt 

Embrapa visiting scholar Mauricio Antonio 
Lopes writes about how policies informed 
by science are contributing to advances in 
Brazil’s agricultural sector.

Opinion

Brazil is the fifth largest country in the world with an 
extensive surface of continuous land, a large supply 

of fresh water, abundant solar energy, rich biodiversity, 
and a wide range of climatic conditions. Its experience 
in combining public policies and institutional and 
human development with science-based strategies, 
has allowed the country to promote agricultural 
innovation in a challenging tropical environment, 
thus achieving considerable diversification of its 
agricultural systems and making it one of the world’s 
largest producers and exporters of food, animal feed, 
fibres, and renewable fuels. Apart from ensuring 
its own food security for years to come, Brazil’s 
agricultural modernization has also had an impact 
on the country's energy security through its ethanol 
production chain, which is considered a global model 
for efficient bioenergy production, distribution, and use. 

Despite all its advances over the past 40 years, Brazil 
however still faces considerable challenges as the 
agricultural sector is increasingly under pressure to 
simultaneously focus on the economic, environmental, 
and social dimensions of sustainability. The UN 2030 
agenda and the Sustainable Development Goals 
highlight the need for policies, science, and capacity 
building to advance the conservation of natural 
resources such as soil, water, forests, and biodiversity. 
In addition, countries are required to deal with global 
warming and its potential negative effects on food and 
environmental security – especially in the tropical belt.

Responding to this reality, Brazil has launched 
several public policies to protect its biodiversity and 

water sources, and to lower carbon emissions through 
the promotion of sustainable agricultural practices 
and land use. The Brazilian Forest Code, for example, is 
a policy that ensures the protection of natural forests 
and water resources on private land. The Low Carbon 
Emission Agriculture Program is another innovative 
platform that aims to support the development and 
dissemination of technologies and agronomic practices 
directed at enhancing productivity and farm resilience 
while promoting environmental preservation.  

To support these policies, the Brazilian Agricultural 
Research Corporation (Embrapa) is currently leading 
the development of a systemic mode of farming that 
promotes the sustainable intensification of land 
use and the dissemination of low carbon emission 
technologies in large agricultural areas. Brazil has also 
intensified its collaboration with scientific research 
institutions like IIASA in order to increase the use of 
systems analysis tools to find the smartest ways to 
achieve sustainable agriculture and land management 
strategies that protect its natural resources.

The future indeed looks bright for the Brazilian 
agricultural sector, which is being further strengthened 
by new public-private partnerships to foster the 
adoption and upscaling of production systems 
integrating crops, livestock, and forestry. The design 
of innovative financing mechanisms, which is a 
current focus in the sector, will also be essential 
in fostering the adoption and dissemination of a 
new agricultural paradigm that could serve as a 
model for countries facing similar challenges.
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© The Nobel Found
ation

 Q Tell us about your experience  
as an IIASA researcher in 1974  
and 1975.

 A At the time, I was a young 
economics scholar at Yale doing 
various kinds of economic and 
energy models. There was an 
extraordinary group of people at 
IIASA, including Tjalling Koopmans, 
Alan Manne, and Howard Raiffa – it 
was a great place to spend a year. 

At IIASA, I shared an office with a 
climatologist named Allan Murphy 
from Oregon State University. He 
asked me: “Do you know about 
climate change?” I answered: 

“Well, a little bit, not much.” So 
that's how it all got started. 

I had a self-study project to 
learn about the interaction of 
economics, energy systems, and 
climatology. I modified the energy 
model that I had developed 
to include greenhouse gas 
emissions and the carbon cycle. 

It was the first attempt to 
integrate economics, energy 
systems, and climate change 
into what we now call an 
integrated assessment model. 

 Q That became the “Can 
we control carbon dioxide?” 
1975 working paper? 

 A Yes. As an aside, the American 
Economic Review, the flagship 
journal of economics that 
publishes the Nobel essay 
each year, may publish that 
paper now as a companion.

 Q How was that paper  
first received?

 A Initially, it got a mixed  
reaction. Some people thought it 
was weird, irrelevant, and maybe 
even funny. Then, after a few 
years, the issue became more 
of a national and international 
priority and eventually, it 
ended up in Stockholm.

 Q What has your work  
since revealed about the 
relationship between economic 
growth, energy use, and 
environmental consequences?

 A If we go about slowing, or 
even reversing, climate change 
to one of the targets, such as 1.5 
or 3°C, and we do it in an efficient 

way, the penalty to our living 
standards will be small. That’s 
the main lesson. We need to find 
the right instruments and apply 
them in a gradual, appropriate 
way, with very high participation 
from different countries.

The second lesson is about 
international cooperation. We’ve 
basically made no progress in 
devising mechanisms to bring 
nations together. I think we have 
the wrong model in mind and we 
are going down the wrong road 
on international agreements. 

Moreover, we now know that 
raising the price of emissions 
of carbon dioxide and other 
greenhouse gases is a central 
part of any mechanism.

...if I hadn't gone to 
IIASA, I wouldn't have 

done the work I did.

 Q In what ways was IIASA  
the right institution to support 
your first foray into the 
integration of climate, energy, 
and economic models?

 A There's no doubt in my mind 
that if I hadn't gone to IIASA, I 
wouldn't have done the work I 
did. It was the catalytic process 
of being in a pure research 
environment – no teaching, no 
administration – with scholars and 
researchers who were interested 
in a wide range of methodologies. 
Meeting the people I did was 
also absolutely critical: people 
interested in economics, algorithms, 
climatology, energy, technology, 
and willing to support new ideas. 
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Bringing climate change 
and economics together
Q&A with William Nordhaus, recipient of  
the 2018 Nobel Prize in Economics.

Interview

www.iiasa.ac.at/news/Nordhaus-18
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Three researchers from the 2018 
Young Scientists Summer Program 
(YSSP) have been recognized for  
their exceptional papers. 

Matthew Cooper from the 
University of Maryland, USA, won  
the IIASA Peccei Award for his study 

on the effect of climate change 
on children, and Jiamin Ou from 
the University of East Anglia, UK, 
received the IIASA Mikhalevich 
Award for her study titled, China’s 
Export Industries and their 
Contributions to Ground-level  
Ozone Pollution. The Peccei award  
is named in honor of IIASA 
alumnus Aurelio Peccei and 
recognizes policy-related 
research, while the Mikhalevich 
award, named after IIASA 
alumnus Vladimir S. Mikhalevich, 
acknowledges mathematically 

and methodologically oriented 
research. Their papers were selected 
by a committee comprised of one 
member from every IIASA research 
program based on their outstanding 
quality, originality, and relevance. 

Both Cooper and Ou have 
received funding to continue their 
research projects at IIASA and 
they will return to the institute 
for an additional three months. 

“Participating in the YSSP turned 
out to be a great experience, both 
personally and professionally,” says 
Cooper. “I am very grateful to have 
another summer at IIASA coming up 
thanks to the Peccei Award. I can’t 
think of a better research institute to 
conduct systemic, global research.”

Fellow YSSP participant Davit 
Stepanyan from the Humboldt 
University in Berlin received an 
honorable mention from the 
committee for his study titled, 
Application of Gaussian Quadratures 
in the Global Biosphere Management 
Model (GLOBIOM) as an efficient 
approach to uncertainty analysis.
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Matthew Cooper  
© M.Cooper

Jiamin Ou 
© J. Ou

Davit Stepanyan 
© D. Stepanyan

www.iiasa.ac.at/yssp/awards

Awards for 
Young Scientists 
Summer Program 
participants
Written by: Bettina Greenwell

The first half of 2019 has been a busy 
time at IIASA and we have made 
significant progress in terms of 

implementing some of the recommendations 
made by the 2018 Task Force. 

As per the Task Force’s recommendation about 
the appointment of a Deputy Director General  
for Science, we are currently in the midst of 
recruiting an outstanding candidate to build 
further on IIASA's legacy of scientific excellence 
and extend our global footprint. The Task Force 
further recommended that a Chief Operations 
Officer be appointed to provide administrative 
and operational leadership and facilitate the 
delivery of world-class research. Jan Marco Müller 
has been appointed to this position in an acting 
capacity and will be responsible for the overall 
coordination of support services. 

As we approach the end of the period covered 
by the IIASA Strategic Plan 2011-2020, work has 

also started on formulating a new strategy to 
guide the institute over the course of the next 
decade. The process kicked off early in 2019 with 
the help of a newly assigned strategy working 
group comprising representatives of various 
IIASA research programs and professional 
services departments, chaired by Mauricio Lopes, 
former President of Embrapa, Brazil, and 
presently a guest scholar at IIASA. In addition,  
the Human Resources Department are running  
a campaign to establish and clearly outline IIASA’s 
core values and to develop the core elements of  
a Human Resource strategy. 

I would like to thank everyone who 
contributed to the successes achieved thus far 
and I am confident that IIASA’s best years still  
lie ahead. 

Message from the director 

IIASA CORNER

ALBERT VAN JAARSVELD
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IIASA corner

In February, IIASA Director General and CEO 
Albert van Jaarsveld led a delegation from  
the institute to participate at the annual 
conference of the American Association 
for the Advancement of Science (AAAS), the 
world's largest general scientific society.  
The focus of this year’s event was on how  
science can bring together people, ideas,  
and solutions from across borders, disciplines, 
and ideologies to address the most pressing 
problems of our time. IIASA is uniquely 
positioned to provide extensive expertise  
on these topics, as they are fundamental to 
the institute’s multidisciplinary approach and 
its commitment to the promotion of scientific 
cooperation at the local, regional, and  
global level. 

IIASA organized two conference sessions  
as part of the proceedings, the first of which 
focused on cross-disciplinary science, 
while the second addressed science 
diplomacy. Delegates from the 
institute also presented a career 
workshop exploring the gender 
dimension in science advice. 

Speakers at the session on cross-
disciplinary science emphasized that 
understanding cross-disciplinary science will 
be critically important to those responsible 
for formulating policies and strategies to 
achieve sustainable development. They 
also highlighted that there is a need for an 
integrative systems approach to develop 
transformational pathways showing how  
the simultaneous objectives of economic 
development, environmental sustainability, 
and social inclusion can be met. Key to 
achieving such an ambitious objective will  
be for the scientific community to establish 
innovative partnerships with other 
stakeholders. This will require bringing 
together leaders from the science, policy, 
business, and funding arenas to explore  
the systemic dimension of the 
Sustainable Development Goals (SDGs) 
and revitalize global partnerships.  

The session on science diplomacy looked  
at the role that IIASA science has played in 
building bridges across political divides  
since its establishment in 1972, and 
highlighted the institute’s increasingly 
important role in the international discourse 
about sustainable development, particularly 
in terms of the SDGs. In light of rising tensions 
between East and West in contemporary 
geopolitics, speakers also reflected on how 
facilitating scientific training across borders 
through platforms like the IIASA Young 
Scientists Summer Program can aid in  

easing tensions between countries  
with troubled relations.

Science advice to government is a 
rapidly evolving field, but the number 
of female science advisors worldwide 
is still limited, as is the number of 

female heads of government. The 
career workshop, which was organized 

and moderated by Acting Chief Operations 
Officer at IIASA, Jan Marco Müller, explored 
different views on why and how the gender 
dimension matters in providing science 
advice to government, both on the side 
of those advising and those receiving the 
advice. Discussions during the session, which 
featured among others, Canadian Chief 
Science Advisor Mona Nemer and the former 
UNESCO Deputy Secretary-General Flavia 
Schlegel, focused on how to encourage more 
women to engage in science advice to policy. 

In summarizing the institute’s engagement 
at the AAAS meeting, Müller reiterated that 
IIASA is uniquely positioned to provide a 
neutral platform for sharing best practices  
at the global level. 

www.iiasa.ac.at/events/AAAS-19
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Written by: Ansa Heyl

Transcending the 
boundaries of  
science and policy 
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IIASA corner

Written by: Bettina Greenwell

Environment Committee empowers 
staff to act on sustainability

In 2018, the IIASA Staff Social and Cultural Association (SOCU) formed 
an internal Environmental Committee that focuses on nurturing more 
environmentally friendly processes and activities at the institute. This 
includes improving existing waste management and recycling practices, 
and proposing stricter sustainable procurement and travel policies.  
So-called Sustainability Champions – representatives of each program  
and department at IIASA promoting these practices and policies – engage 
with their colleagues to monitor and implement new green initiatives. 
IIASA has now joined Austria’s largest climate protection network 
(“Klimabündnis Österreich”) and it is the committee’s aim to make the 
institute an even more sustainable and environmentally friendly workplace. 

Green guidelines for IIASA staff events
The committee has developed Green Event Guidelines to provide an 
overview of sustainability criteria to be considered when organizing  
IIASA staff events. “Recently purchased reusable tableware for IIASA staff 
events will help save IIASA approximately 1,000 disposable, single-use  
cups, plates, and cutlery sets per year,” explains Environmental  
Committee member and IIASA Risk and Resilience Program researcher 
Thomas Schinko. “Our first experiences and feedback from staff at  
internal events have been very encouraging.”

2019 Print-less-athon: Think before you print! 
Another green initiative organized by the Environmental Committee, 
is the 2019 Print-less-athon. “This year, we’re running an internal 
campaign across the institute to further reduce our printing. The 
campaign will run throughout 2019, and each month we’ll release the 
printing statistics from all internal printers,” says fellow committee 
member and IIASA Energy Program researcher Ed Byers. The initiative 
encourages all staff members to reassess their printing methods and 
improve them. “Since January 2019, we have been able to reduce monthly 
printouts by 35% compared to 2018. The aim is to cut our printing in half 
by the end of 2019, and we’re definitely going in the right direction.”
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IIASA RESEARCHERS AMONG  
MOST CITED

ENERGY RESEARCHER 
APPOINTED TO UN CLIMATE 
ACTION ADVISORY ROLE

BEST PAPER AWARD FOR IIASA 
DEMOGRAPHERS

Several IIASA researchers from 
the Air Quality and Greenhouse 
Gases, Energy, Ecosystems 
Services and Management, and 
Water Programs are among 
the top 1% of most highly cited 
scientists according to a list 
published by Clarivate Analytics, 
a former division of Thomson 
Reuters. The list recognizes 
world-class researchers based 
on their work published 
between 2006 and 2016. 
www.iiasa.ac.at/awards/highly-cited-18

Joeri Rogelj has been appointed 
as a member of the Climate 
Science Advisory Group to the 
UN Secretary-General’s 2019 
Climate Action Summit. The 
group comprises international 
climate scientists who are highly 
recognized and respected in 
their field. Rogelj was appointed 
for his world-leading expertise 
in climate change mitigation 
and low-carbon scenarios. 
www.iiasa.ac.at/awards/Rogelj-19

World Population Program 
Director Wolfgang Lutz and 
researcher Jesus Crespo 
Cuaresma were awarded 
the 2018 Vienna University of 
Economics and Business (WU) 
City of Vienna Best Paper Award 
for their scientific contribution 
in 2017. Cuaresma received 
the award for his article on 
economic development and 
forest cover, and Lutz for his 
paper on global sustainable 
development priorities 500  
years after Luther.
www.iiasa.ac.at/awards/WU-paper-18

INSTITUTE NEWS

www.iiasa.ac.at28 Options Summer 2019

http://www.iiasa.ac.at/awards/highly-cited-18
http://www.iiasa.ac.at/awards/Rogelj-19
http://www.iiasa.ac.at/awards/WU-paper-18


IIASA corner

Written by: Monika Bauer

Sabine Fuss
Sabine Fuss’ professional journey started as a 
participant of the Young Scientists Summer
Program (YSSP) at IIASA in 2006. She returned to 
the institute as a researcher in 2007. “This was 
the first time I was exposed to systems analysis 
and systems thinking, and it scientifically 
shaped me and my future work,” she says.

Fuss currently leads a working group on 
Sustainable Resource Management and Global 
Change at Mercator Research Institute on 
Global Commons and Climate Change, while 
also inspiring the next generation of scientists 
as a professor at Humboldt University. 

During the YSSP, she was able to develop her 
international network for the first time, and as  
a researcher, Fuss led research on economic 
methods to deal with uncertainty and risk in 
the Ecosystems Services and Management  
(ESM) Program. 

While working on the IPCC Special Report  
on Global Warming of 1.5°C between 2016 
and 2018, it was remarkable how often she 
met IIASA colleagues, and it emphasized 
how vast this network is. As a lead author 
of the chapter on Strengthening and 
Implementing the Global Response, she 
reconnected and collaborated with several 

IIASA colleagues, which also helped connect different chapters in the 
report. Her contribution to the report focused on the necessity of large 
removals of CO2 in order to limit the global temperature rise to 1.5°C.

Fuss stays connected to IIASA as a guest researcher in the ESM 
Program, and member of the IIASA National Member Organization for 
Germany. In this way, she continues to be part of the institute, although  
it is in a different role.

“At IIASA, you build a network for life, you develop ideas and 
connections, and that stays with you when you move on,” states 
Fuss. Her advice to researchers at all levels is to: “Be courageous!”
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IIASA postdoc Sibel Eker uses 
systems modeling to influence 
policymaking.
Eker joined IIASA in July 2017 
as a postdoc in the Advanced 
Systems Analysis (ASA), Ecosystems 
Services and Management, and 
Water programs. Originally 
from Turkey, Eker studied in the 

Netherlands, worked in London, 
and has a background in industrial 
and systems engineering.

“Policy impact and innovation are 
my primary focus areas,” says Eker. 

“I hope to design and communicate 
my work to directly address the 
policy problems of the time, and  
to use my interdisciplinary 
background to create synergies  
and innovation in modeling.”

The ASA Program aims to  
develop new, interdisciplinary 
methods to address problems in 

the policy analysis of complex, 
socioenvironmental systems. This 
suits Eker perfectly, as her primary 
interests center on developing 
modeling and simulation tools to 
help deal with these highly  
complex issues.

Systems models in particular  
not only acknowledge the 
uncertainty and complexity of these 
problems, but help researchers 
explore a wide variety of different 
outcomes. By predicting and 
analyzing these different scenarios, 
researchers will be able to produce 
data that enables policymakers  
to adopt proactive strategies 
for solving some of the world’s 
most daunting problems.

“I hope that my work here will 
make models more useful, either  
by shedding some light on the 
validity concerns and perspectives 
at the science-policy interface, or by 
bringing an explicit human behavior 
component to the models of global 
environmental change,” says Eker. 

Helping to solve 
the world’s most 
complex problems

Software engineer Anto Subash 
builds new applications to  
collect and visualize data.
Subash joined IIASA in January 2017 
as an application developer in the 
Earth Observation Systems Group, 
which forms part of the Ecosystems 
Services and Management Program. 
He was born in Nagercoil, India, 
and grew up in Chennai, on the 
country’s southeastern coast.

Subash, whose background is  
in computer science and software 
engineering, is a full-stack software 
developer, meaning that he creates 
both web and mobile applications. 
His work largely focuses on creating 
a framework for improving the 
process of crowdsourcing data, as 
well as making it more user-friendly. 

Subash is currently working  
on web mapping and application 

development for new data 
collection methods. He is involved 
in two major projects: BirdLife  
and FloodCitiSense. BirdLife is an 
application that allows users to 
report threats to bird populations  
in a given area. He originally built 
the application for users in Spain, 
but is expanding it to users in 
Indonesia, Greece, and Georgia. 
Similarly, FloodCitiSense enables 
users to report flood events in  
some of Europe’s low-lying 

areas, including Birmingham, 
Brussels, and Rotterdam.

“The applications I help create  
are used to collect, display, and 
visualize data,” explains Subash.  

“By making them easier to use for 
the people submitting data, we 
hope to encourage more people 
to use them. On the visualization 
side, we hope to enable scientists 
to understand and communicate 
this data in more impactful ways.”
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Written by:  
Jeremy Summers

Employing 
crowdsourcing for 
better data collection

People profiles

Sibel Eker: eker@iiasa.ac.at

Anto Subash: anto@iiasa.ac.at
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IIASA corner

 Q Your research focuses largely on transportation. 
What led you to pursue research in this area?

 A As a young aerospace engineering student, I began 
to worry about my impact on climate change, which 
I felt was the biggest challenge facing our society. 
This worry, along with my experience of living in 
poorly planned, automobile-dependent cities in 
North America, helped me see that new technology 
was not a silver bullet for social problems.

Transportation is a particularly tough area for 
sustainability, because increased mobility is usually 
desirable: it allows people to access work, leisure, 
education, health care, and more. The ways we 
currently travel are simply not sustainable, 
especially if people across the Global South mirror 
the travel habits of people from wealthy countries.  
A radical transformation is required, and there are 
critical choices to be made about how best to 
achieve it. I see our research as helping identify 
what those choices are and helping decision  
makers to approach them sensibly.

 Q What do you hope to accomplish with  
your work at IIASA?

 A The Energy Program's scientific energy systems 
models are an immensely valuable resource.  
I hope to keep these tools at the forefront of new 
methodology, so that I and other researchers can 
study important policy questions. I also hope to 
develop my own connections to the many people 
and institutions in IIASA's orbit and use these to 
benefit and evolve the community of transport/
energy modelers. 

 Q Who inspired you to pursue a career in research?
 A Authors like Jane Jacobs, John Kenneth Galbraith, 

and Herman Daly, as well as some of my professors 
at the University of Toronto, helped me see that I 
didn't have to educate myself towards a particular 
job in one engineering discipline. Instead, I could 
think more broadly about the state of the world,  
and changes I envisioned, then develop and apply  
a unique set of skills towards helping to bring  
about that change.

My advisors at MIT, especially Professor Valerie 
Karplus, taught me to see research as a continuous 
journey in the company of other scholars, and to 
take a long-term, strategic approach in planning  
and working towards the knowledge I want to  
share with others. I also owe thanks to my parents 
for fostering and rewarding my curiosity from an 
early age.

 Q What is next for you in your career?
 A After my postdoc, my goal is to join the faculty at  

a Canadian university. I aim to continue my current 
research, maintaining a strong relationship with my 
IIASA colleagues, while getting back into teaching 
engineering and science students. I want to help 
undergraduate and graduate students learn to 
understand and guide the economic, policy,  
and social dimensions of transport, energy,  
and climate issues.
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Paul Kishimoto joined IIASA  
as a postdoc in August 2018.  
His research interests include 
data, methods, and models that 
can help chart the future of 
transport energy use and policy.

Q&A

Paul Natsuo Kishimoto: kishimot@iiasa.at

Improving 
transportation 
systems to combat 
climate change

Interview by: Jeremy Summers

Sibel Eker: eker@iiasa.ac.at

Anto Subash: anto@iiasa.ac.at
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The International Institute for Applied 

Systems Analysis (IIASA) is an independent, 

international research institute with 

National Member Organizations in Africa, 

the Americas, Asia, and Europe. Through its 

research programs and initiatives, the

institute conducts policy-oriented research 

into issues that are too large or complex to 

be solved by a single country or academic 

discipline. This includes pressing concerns 

that affect the future of all of humanity, 

such as climate change, energy security, 

population aging, and sustainable 

development. The results of IIASA research 

and the expertise of its researchers are made 

available to policymakers in countries around 

the world to help them produce effective, 

science-based policies that will enable them 

to face these challenges.

National Member Organizations: 

Austria The Austrian Academy of Sciences

Brazil The Brazilian Federal Agency 

for Support and Evaluation of Graduate 

Education (CAPES)  China  The National 

Natural Science Foundation of China (NSFC)

Egypt  Academy of Scientific Research and 

Technology (ASRT)  Finland  The Finnish 

Committee for IIASA  Germany  Association 

for the Advancement of IIASA  India (Observer) 

The Technology Information, Forecasting 

and Assessment Council (TIFAC)  Indonesia  

Indonesian National Committee for IIASA  

Iran  Iran National Science Foundation 

(INSF)  Israel The Israel Committee for IIASA  

Japan  The Japan Committee for IIASA  Korea, 

Republic of National Research Foundation of 

Korea (NRF) Malaysia  Academy of Sciences 

Malaysia (ASM)  Mexico  Mexican National 

Committee for IIASA  Norway  The Research 

Council of Norway (RCN)  Russia  The Russian 

Academy of Sciences (RAS)  South Africa  

The National Research Foundation (NRF)  

Sweden  The Swedish Research Council 

for Environment, Agricultural Sciences and 

Spatial Planning (FORMAS)  Ukraine  The 

Ukrainian Academy of Sciences  United 

Kingdom  Research Councils of the UK   

USA  The National Academy of Sciences (NAS)  

Vietnam  Vietnam Academy of Science  

and Technology (VAST)
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