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—climate change, food and water security, and biodiversity 
decline, to name just a few—are too complex to be solved 
by a single country or discipline. IIASA produces world-class 
research that integrates problems, drivers, and impacts, 
helping countries around the world to produce effective, 
evidence-based policies to tackle these challenges.
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 peer-reviewed scientific papers; and

 policy-relevant information.
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 develop international research networks; and

 support the next generation of scientists.
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Part of something bigger  

A s individuals, we all lead our own lives, making choices every day, 
what to have for lunch, where to go on holiday. But even as we 
make these small, seemly inconsequential decisions we are acting as 
part of the wider society, shaping humanity’s future.

The power we can have when we work together is illustrated by our work at 
IIASA in crowdsourcing and citizen science (pages 12-15). The immense amount 
of valuable data these volunteers help to generate sets us well on the way 
to tackling some of the world’s most difficult challenges, such as monitoring 
progress towards the UN Sustainable Development Goals or providing critical 
information on disaster risk for remote communities.

The importance of the individual parts of larger systems is also central to the 
institute’s work on systemic risk under the cross-cutting project Systemic Risk 
and Network Dynamics (pages 18-21). This interdisciplinary work, drawing on 
the expertise of researchers from across IIASA, shows how the components 
of very different networks—from finance to ecosystems—can be rearranged 
to strengthen the whole against outside shocks.

IIASA itself is constantly evolving to meet the new challenges and provide 
new solutions to tomorrow’s world. This fall we welcomed Professor Michael 
Clegg as the new chair of the IIASA Council (page 28). A proven international 
leader, Professor Clegg will be at the helm as we move into the next stage of 
the institutional review process—making the most of the opportunities for 
development and change that it has provided. 
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T
he first attempts at setting up 
an internet platform for auctions 
on the web failed miserably. A 
secure exchange system between 
anonymous agents on a global 

scale seemed to present unsurmountable 
problems.

Then a young programmer named Pierre 
Omidyar had an idea: he introduced a 
feedback forum where the rating of each 
user was displayed. In his simple words: 
“Give praise when it is due; make complaints 
when appropriate.” Thumbs up, thumbs 
down.

The rest is history: a multi-billion market 
emerged almost overnight. In Omidyar’s 
words: “eBay, like your favorite grade-school 
teacher, recognizes and rewards good 
behavior. As your feedback grows, eBay 
posts stars next to your rating, each color 
signifying a feedback milestone.”

Economists had a new object for their 
studies: online reputation mechanisms. 
Human behavior is largely influenced by 
praise and blame. Our eagerness for a good 
reputation is economically sound: our good 
name is a capital asset for each of us. It is to 
“our credit” to have acted honestly.

But in addition to making economic good 
sense, the craving for a good reputation 
is deeply, subconsciously ingrained in our 
minds. Witness a famous experiment which 
took place in a British science department. 
There, in a corner of the cafeteria, people 
could get their milk and cookies during 
tea-time. They were supposed to pay into 
an “honesty box”—the sums were way too 
small to have anyone check them.

Now it so happened that close to the 
honesty box, a calendar hung on the wall. 
Nobody paid any attention to it. For a 
period of two weeks, the calendar showed 
a picture of female eyes—friendly, smiling 
eyes. Then, for two weeks, it showed 
colorful flowers—bright lush flowers. Then 
eyes again. Then flowers. And so on.

And at the end of the year, guess what? 
It was found that people had paid three 
times as much, during the “eye” weeks, 
than during the “flower” weeks.

Most hadn’t even noticed the calendar, 
let alone felt its influence. But the subliminal 
effect of the eyes had been enough to make 
them more honest! Which shows that, 
as H.L. Mencken said, “Conscience is the 
nagging feeling of being watched.”

Experimental game theory—a field 
which has been booming in recent years—
has brought many findings which show that 
humans are not merely guided by beliefs 
and preferences, but react on cues and 
obey what John Maynard Keynes termed 
“animal spirits”.

Economy and social sciences are deeply 
influenced by human behavior, by what 
David Hume termed “human nature” and 
Adam Smith “moral sentiments.” They 
underlie our individual actions and lead 
to collective actions having a huge impact 
on our planet. This is the reason why Lord 
May, the former president of the Royal 
Society, declared that “the only science still 
capable of saving us is the science of human 
behavior.”

In old Rome, families kept shrines of 
their ancestors at home. Day and night 
they felt watched by their ancestors. Today, 
we must find ways to act, consciously and 
unconsciously, under the watchful eyes of 
the generations to come. ◼ 

Further info
Sigmund shared these ideas at the European Forum Alpbach 
2017 in a plenary address and as part of the Alpbach-
Laxenburg Group retreat www.iiasa.ac.at/events/ALG-17 

 Q At the Alpbach-Laxenburg Group retreat in August, you participated 
in a discussion on governance and institutional transformation towards 
sustainability. What do you see as the biggest barriers to sustainable 
development? 

 A Sustainability challenges typically require a concerted effort to achieve 
impact. We still lack the appropriate governance and accountability 
mechanisms that ensure implementation of well-intended strategies and 
commonly devised goals. 

 Q As an expert in social entrepreneurship and innovation, what new 
developments have you seen that you think could drive a transformation 
towards sustainability? Could you give examples of successful 
innovations that have taken hold? 

 A We do see innovation on many fronts. Especially in governance, 
technology has enabled a number of useful and helpful innovations that allow 
for more transparent and accountable processes. At the same time we still 
face enormous challenges that cannot be fixed by technology and require 
us to face deeply rooted relational and cultural problems. The prevalence of 
open defecation and lack of sanitary infrastructure in India is just one example. 

 Q Sometimes it seems like there are many great ideas, but adoption is 
slow. What do you think is necessary to make the leap from innovative 
idea to widespread practice? 

 A “Most new ideas are bad ideas” as Jim March from Stanford University 
would say. We must stop praising innovation and start to think and act on 
linking innovation and scaling as two distinct processes to create impact. 
Innovation is an investment and creates the potential for impact. Scaling 

enacts and grows this potential and transforms innovation into 
tangible outcomes—improving the lives of marginalized people 
and communities and making progress on stubborn societal and 
environmental problems.We have elaborated on this in our new 
book on “Innovation and Scaling for Impact – How Successful 
Social Enterprises Do It”, which I co-wrote with Christian Seelos. 

 Q How do innovation and governance go together? What are 
the challenges and opportunities for bringing new ideas into 
institutions and governments? 

 A Governance needs to exert an enabling role. We need to craft 
and design governance systems that foster innovation. At the same 
time governance systems need to also make sure that the potential 
and usefulness of innovation can be tested along the way. This 
requires reflecting on markers of success that are process- and 
not outcome-focused.

 Q The Alpbach-Laxenburg Group brings together leaders 
from business, and young entrepreneurs, along with 
government leaders and science experts. What do you think 
can be gained from a meeting of this type? 

 A The most important outcome will be a shared understanding 
of priorities, pathways, and markers of success for this journey.  ◼

Further info
www.iiasa.ac.at/events/ALG-17
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Karl Sigmund, senior 
research scholar in the  

IIASA Evolution and  
Ecology program and 
professor emeritus of 

mathematics at the 
 University of Vienna,  

is a leading expert  
in game theory. 

Stop praising 
innovation 
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Johanna Mair is a professor of Organization, 
Strategy and Leadership at the Hertie School  
of Governance and a member of the Alpbach-
Laxenburg Group, which held its annual  
retreat in August. The watchful eyes 

of the future 
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A
  ndrii Bilous lives in Kiev, Ukraine, a professor of forestry and ecology at the National  
  University. Rabul Hazarika is a geography professor in Assam, India. Anna Cipriani  
 is a geochemist in Modena, Italy. And Ibrar ul Hassan Akhtar works for a space   
 applications research firm in Islamabad, Pakistan. At first glance, the four may    
 seem to have little in common. But in their free time, Bilous, Hazarika, Cipriani, 

and Akhtar are all hobby scientists, among thousands of volunteers around the world who 
have contributed to Geo-Wiki projects—citizen science campaigns run by IIASA researchers.

Citizen science is hot right now. CitizenScience.org, a website dedicated to the field, 
currently lists over 1,000 projects around the world. Many of these projects focus on 
biodiversity and weather monitoring, the fields where citizen science first took flight, but 
projects range widely. In Australia, you can send in fish skeletons leftover from dinner to 
help scientists monitor the health of fisheries. In New York, researchers are asking cyclists 
to help monitor air quality and health impacts by carrying pollution monitors and wearing 
special shirts that monitor their heart rate and blood pressure.

At IIASA, citizen science has blossomed in the past eight years from a small project focused 
on validating satellite land-cover data, to a research group of over 20 people working on 
around 13 current projects in 12 countries, with a network of nearly 15,000 citizen scientists 
like Akhtar, Bilous, Cipriani, and Hazarika. Many of these projects are linked in some way to 
land-cover data, maps of the Earth’s surface that provide key information such as the size 
and location of forests, agriculture, and cities. These data are vital not only for the global 
models that IIASA is known for, but also provide a potential breakthrough for monitoring 
implementation of the UN Sustainable Development Goals. And the team has become a hub 
for knowledge on citizen science, providing expertise and advice to partners around the world.

Want to be a citizen scientist? Visit www.geo-wiki.org for details, 
follow @Geo_Wiki on Twitter, or sign up for the Geo-Wiki newsletter 

for updates on all the upcoming opportunities.

FotoQuest GO: If you live in Austria, download the FotoQuest Go app 
and help IIASA scientists track land-cover change across the country! 

http://fotoquest-go.org/

LandSense: The EU-funded LandSense project will run a number 
of campaigns in spring and summer 2018. Sign up for the project 

newsletter to get all the news. https://landsense.eu/ 

GET INVOLVED The power  
   of the crowd 

A network of over 15,000 volunteers 
works with IIASA scientists on some 
of their toughest research challenges 
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Program found that 
by taking appropriate 
adaptat ion measures at 
targeted locations across the 
country—namely expanding irrigation, 
providing subsidies for fertilizer, and 
investing in infrastructure—policymakers 
could improve smallholders’ income and 
food security. 

“In some regions we found that there 
are currently no irrigation systems in place, 
but the biophysical conditions would be 
suitable for it, leading to a large untapped 
production potential,” explains Boere. “In 
other areas we saw that there is a lack 
of infrastructure, making it difficult to 
get products to market.” The researchers 
used a new methodology to map each 
farm according to factors including its size, 
activities, and intensity, as well as climate and 
environment. They could then model which 
policy measures would be most effective in 
each area. 

Systems focusing on high-value products 
rely on a strong infrastructure for trade 
purposes. “Our research suggests that mixed 
crop-livestock systems would be beneficial,” 
explains Boere. “They can pool their risk and 
are less prone to food insecurity.” 

The results are being used to provide 
support to Ethiopian policymakers, as 
well as helping the International Fund 
for Agricultural Development implement 
effective irrigation projects in the country. 

 Public and private 
When implementing local climate policies, 

one major question is how public authorities 
could share responsibility for adaptation with 
private companies or individuals.  

“Public authorities play a central role in 
climate change adaptation,” explains IIASA 
researcher Mia Landauer, who works in the 
IIASA Risk and Resilience Program and Arctic 
Futures Initiative. “However, engaging the 
private sector and shifting responsibility 
towards them would be beneficial for 
adaptation.” Landauer’s recent case study 
of Copenhagen and Helsinki with colleagues 
from Aalto University, indicates that more 
attention needs to be paid to how local 
authorities engage private actors. 

“So far, regulations and market-based 
mechanisms with strong public ownership 
have been used to foster adaptation and 
to involve and steer private actors,” says 

Landauer. “However, in 
practice this provided little 

motivation for the private sector 
to take responsibility for implementing 

adaptation actions.” 
Landauer’s research recommends 

focusing on questions such as who bears 
the consequences of climate change, and 
who should carry the residual risk? “Public 
authorities should assess the ‘problem 
ownership’ of adaptation policies and 
measures, and hence identify in which 
contexts adaptation is a public or private 
good,” she says. “This would clarify citizens’ 
and companies’ motivation and capacities 
to adapt.” 

The City of Helsinki, for example, offers 
a highly energy-efficient district cooling 
service, which private actors can buy: 
centrally-cooled water can be pumped 
directly into private ventilation systems, in 
order to regulate indoor temperature in the 
case of extreme heat events. Here, the public 
healthcare service carries the residual health 
risk of exposure to heat. 

 Unfortunately, coordination between 
public authorities and the private sector 
is also often lacking in planning and 
implementing national climate policies. In 
a Nordic study comparing national climate 
and tourism strategies, Landauer found that 
important details, about how snow-based 
tourism can adapt to shifting seasons, for 

Dealing with drought 
Currently around a third of the world’s 

population is coping with water scarcity, 
which is defined as more than 40% of 
available water being used. The largest 
population living with water stress is 
concentrated in Asia and the Middle East, 
but water shortages are also occurring in the 
USA and many other countries around the 
world. Climate change is expected to worsen 
this situation, through an increased number 
of extreme weather events such as droughts, 
making it harder to implement and maintain 
secure water supply systems. 

In a recent paper, IIASA Water Program 
Deputy Director Yoshihide Wada and 
coauthors give six clear adaptation strategies 
that could be implemented to relieve water 
stress. The strategies include infrastructure 
projects to increase supply, such as building 
more reservoirs and increasing sea water 
desalination, as well as more plausible 
socioeconomic interventions such as 
improving irrigation efficiency, which would 
reduce water demand. 

The researchers created models for 
each country and water basin, based on 
projected climate, population, and water 
security issues. They then used the models 
to predict how different combinations of 
the six technologies or practices in each 
area would affect the fraction of the global 
population under water stress, and found 
that a reduction is possible by 2050. 

“I am an optimist,” says Wada. “Before 
this project, there wasn’t much research 
on how we could adapt to reduce water 
stress, and many thought the situation 
was untenable. Now at least we know that 
something can be done.” 

However, unsurprisingly, the research 
shows that improving this situation would 
take an unprecedented effort: “If every 
country under water stress employed four 
of the six strategies at the same time,” 
explained Wada, “the proportion of people 
in the world who are facing water stress 
would stabilize rather than continue to 
grow.” 

“The problem is that although water 
scarcity is a regional issue, water stress is 
exacerbated by global processes, including 
climate change, population and economic 
growth, and food production and trade. 
Stabilization and even a significant reduction 
in the number of people suffering water 
stress are possible by 2050, but strong 
international commitment and strategic 
efforts are required.” 

Fighting hunger 
Food security is another pressing issue, 

especially in developing countries. IIASA 
researcher Esther Boere has been focusing 
on smallholder farmers in Ethiopia, who 
are especially vulnerable to the threats of 
climate change. Boere and her team in the 
IIASA Ecosystems Services and Management 

example, were absent from the national 
climate strategies. The same was true the 
other way round: tourism strategies did 
not state how the sector could implement 
climate adaptation actions. “There was 
hardly any mention of one in the other,” 
explained Landauer. “There must be more 
collaboration in order to build coherent 
and effective strategies across scales and 
sectors.” 

These concrete policy and action 
recommendations, made through evidence-
based understanding of how sectors, 
countries, and individuals’ actions affect 
each other, are essential for humanity to 
adapt to our changing climate.  NL

Further info  
§ Landauer M, Goodsite ME, & Juhola S (2017). Nordic 
National Climate Adaptation and Tourism Strategies – 
(How) Are They Interlinked? Scandinavian Journal of 
Hospitality and Tourism: 1-12.  
[pure.iiasa.ac.at/14658]  
§ Klein J, Landauer M, & Juhola S (2016). Local 
authorities and the engagement of private actors in 
climate change adaptation. Environment and Planning 
C: Government and Policy: 1-20.  
[pure.iiasa.ac.at/13956]  
§ ar16.iiasa.ac.at/farmers-in-ethiopia/  
§ ar16.iiasa.ac.at/reducing-water-stress-worldwide/ 

Yoshihide Wada wada@iiasa.ac.at   
Esther Boere boere@iiasa.ac.at  
Mia Landauer landau@iiasa.ac.at  
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Working together to adapt 
to changing climate 
Sea level rise, fiercer storms, heat waves, fires, and droughts: the 
effects of climate change are increasingly being seen around the 
globe. Adapting now for present and future change is essential to 
survival, but it requires careful coordination and cooperation. IIASA 
research is providing clear guidance on the most effective measures to 
adopt—as well as where, how, and by whom. 

www.iiasa.ac.at winter 2017/18 ◼ optionsoptions ◼ winter 2017/18 1918 www.iiasa.ac.at

“If you tax systemically risky transactions, 
you give banks an incentive to avoid them, 
making the system more resilient.”  
Stefan Thurner

T   
  he last Roman emperor of the west, Romulus Augustulus, 
was deposed in the autumn of 476 AD. As the grapes 
ripened on the vines that year, the Roman Empire in western 
Europe, a system that had lasted for 500 years, collapsed. 
The Dark Ages began.

From the Roman Empire to international banking crises, human 
history shows that even vast networks, affecting billions of people, 
can be at risk of collapse. Their size does not protect them, and 
simple weaknesses, built into the system, can bring the whole 
structure down.

Financial collapse
The risk of system collapse—known as systemic risk—came under 
close scrutiny from scientists after the bankruptcy of the Lehmann 
Brothers in 2008 sent shockwaves through the financial world 
and connected banks began to fall like dominoes. Governments 
scrambled to reduce the impact, but the world slipped into a global 
recession.

In the wake of the crisis, IIASA researchers developed a method 
of measuring how risky each financial transaction is—in other words, 
how much it contributes to the chances and costs of system collapse. 
Equipped with this knowledge, it is possible to tax transactions 
according to the risk they pose to the system.

“If you tax systemically risky transactions, you give banks an 
incentive to avoid them, making the system more resilient,” says 
IIASA researcher Stefan Thurner, who spearheaded the approach. 
And testing with models indicates that it is extremely effective—
when the tax is introduced, the system rewires itself into a form that 
is basically free of systemic risk.

Not only that, but it does so without reducing the amount traded. 
Taxes like the “Tobin tax”—proposed as a response to the 2008 
crisis—reduce the number of transactions overall because they are 
charged indiscriminately on every transaction, rather than targeting 
those that increase risk.

“The fascinating thing about systemic risk tax is that it does not 
reduce the volume of transactions, but just re-shapes the network,” 
says Thurner. The idea has yet to be put into action in a real-world 
banking system, but it has already gained attention from the world’s 
central banks, who are interested in calculating the risks associated 
with their own transactions.

While the financial crisis focused attention 
on systemic risk, researchers can study 
numerous systems—from epidemics to 
food security to governance—using the 
same principles.

“When we study these systems 
we are looking at networks of 
nodes and links,” says Ulf 
Dieckmann, Evolution and 
Ecology Program director 
at IIASA. “In a financial 

Highly interconnected networks are 
everywhere in our world, from finance 
to ecosystems: How can we strengthen 
them against collapse? 
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T
he first attempts at setting up 
an internet platform for auctions 
on the web failed miserably. A 
secure exchange system between 
anonymous agents on a global 

scale seemed to present unsurmountable 
problems.

Then a young programmer named Pierre 
Omidyar had an idea: he introduced a 
feedback forum where the rating of each 
user was displayed. In his simple words: 
“Give praise when it is due; make complaints 
when appropriate.” Thumbs up, thumbs 
down.

The rest is history: a multi-billion market 
emerged almost overnight. In Omidyar’s 
words: “eBay, like your favorite grade-school 
teacher, recognizes and rewards good 
behavior. As your feedback grows, eBay 
posts stars next to your rating, each color 
signifying a feedback milestone.”

Economists had a new object for their 
studies: online reputation mechanisms. 
Human behavior is largely influenced by 
praise and blame. Our eagerness for a good 
reputation is economically sound: our good 
name is a capital asset for each of us. It is to 
“our credit” to have acted honestly.

But in addition to making economic good 
sense, the craving for a good reputation 
is deeply, subconsciously ingrained in our 
minds. Witness a famous experiment which 
took place in a British science department. 
There, in a corner of the cafeteria, people 
could get their milk and cookies during 
tea-time. They were supposed to pay into 
an “honesty box”—the sums were way too 
small to have anyone check them.

Now it so happened that close to the 
honesty box, a calendar hung on the wall. 
Nobody paid any attention to it. For a 
period of two weeks, the calendar showed 
a picture of female eyes—friendly, smiling 
eyes. Then, for two weeks, it showed 
colorful flowers—bright lush flowers. Then 
eyes again. Then flowers. And so on.

And at the end of the year, guess what? 
It was found that people had paid three 
times as much, during the “eye” weeks, 
than during the “flower” weeks.

Most hadn’t even noticed the calendar, 
let alone felt its influence. But the subliminal 
effect of the eyes had been enough to make 
them more honest! Which shows that, 
as H.L. Mencken said, “Conscience is the 
nagging feeling of being watched.”

Experimental game theory—a field 
which has been booming in recent years—
has brought many findings which show that 
humans are not merely guided by beliefs 
and preferences, but react on cues and 
obey what John Maynard Keynes termed 
“animal spirits”.

Economy and social sciences are deeply 
influenced by human behavior, by what 
David Hume termed “human nature” and 
Adam Smith “moral sentiments.” They 
underlie our individual actions and lead 
to collective actions having a huge impact 
on our planet. This is the reason why Lord 
May, the former president of the Royal 
Society, declared that “the only science still 
capable of saving us is the science of human 
behavior.”

In old Rome, families kept shrines of 
their ancestors at home. Day and night 
they felt watched by their ancestors. Today, 
we must find ways to act, consciously and 
unconsciously, under the watchful eyes of 
the generations to come. ◼ 

Further info
Sigmund shared these ideas at the European Forum Alpbach 
2017 in a plenary address and as part of the Alpbach-
Laxenburg Group retreat www.iiasa.ac.at/events/ALG-17 

 Q At the Alpbach-Laxenburg Group retreat in August, you participated 
in a discussion on governance and institutional transformation towards 
sustainability. What do you see as the biggest barriers to sustainable 
development? 

 A Sustainability challenges typically require a concerted effort to achieve 
impact. We still lack the appropriate governance and accountability 
mechanisms that ensure implementation of well-intended strategies and 
commonly devised goals. 

 Q As an expert in social entrepreneurship and innovation, what new 
developments have you seen that you think could drive a transformation 
towards sustainability? Could you give examples of successful 
innovations that have taken hold? 

 A We do see innovation on many fronts. Especially in governance, 
technology has enabled a number of useful and helpful innovations that allow 
for more transparent and accountable processes. At the same time we still 
face enormous challenges that cannot be fixed by technology and require 
us to face deeply rooted relational and cultural problems. The prevalence of 
open defecation and lack of sanitary infrastructure in India is just one example. 

 Q Sometimes it seems like there are many great ideas, but adoption is 
slow. What do you think is necessary to make the leap from innovative 
idea to widespread practice? 

 A “Most new ideas are bad ideas” as Jim March from Stanford University 
would say. We must stop praising innovation and start to think and act on 
linking innovation and scaling as two distinct processes to create impact. 
Innovation is an investment and creates the potential for impact. Scaling 

enacts and grows this potential and transforms innovation into 
tangible outcomes—improving the lives of marginalized people 
and communities and making progress on stubborn societal and 
environmental problems.We have elaborated on this in our new 
book on “Innovation and Scaling for Impact – How Successful 
Social Enterprises Do It”, which I co-wrote with Christian Seelos. 

 Q How do innovation and governance go together? What are 
the challenges and opportunities for bringing new ideas into 
institutions and governments? 

 A Governance needs to exert an enabling role. We need to craft 
and design governance systems that foster innovation. At the same 
time governance systems need to also make sure that the potential 
and usefulness of innovation can be tested along the way. This 
requires reflecting on markers of success that are process- and 
not outcome-focused.

 Q The Alpbach-Laxenburg Group brings together leaders 
from business, and young entrepreneurs, along with 
government leaders and science experts. What do you think 
can be gained from a meeting of this type? 

 A The most important outcome will be a shared understanding 
of priorities, pathways, and markers of success for this journey.  ◼

Further info
www.iiasa.ac.at/events/ALG-17
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Johanna Mair is a professor of Organization, 
Strategy and Leadership at the Hertie School  
of Governance and a member of the Alpbach-
Laxenburg Group, which held its annual  
retreat in August. The watchful eyes 
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I
n the last two years it has come to light that carmakers have 
installed devices to trick emissions tests. This has led to emissions 
of nitrogen oxide (NOx) that are 4 to 7 times higher on the road 
than in test situations. But what difference does it make? In a new 
study published in the journal Environmental Research Letters, 

researchers have now calculated the health impact that these excess 
emissions have in Europe. They find that about 5,000 premature 
deaths each year can be attributed to excess NOx emissions from 
diesel vehicles, and could thus have been avoided.

NOx is a precursor to fine particulate matter that leads to 
respiratory and cardiovascular disease, and this particulate air 
pollution causes about 425,000 premature deaths each year in 
Europe. In the new study, the researchers calculated how many of 
these premature deaths are caused by NOx emissions from diesel, 
and the difference between the stated emissions from diesel cars 
and their real driving emissions.

Italy has the highest risk both in absolute terms as well as per 
capita, the study finds. But smaller countries like Switzerland and 
Slovenia also have high per capita risks because of transboundary 
pollution imported from their bigger neighbors. The study, which 

was conducted in collaboration with researchers at the Norwegian 
Meteorological Institute and Chalmers University of Technology 
in Sweden, shows the magnitude of emission “cheating” and the 
benefit to public health that stricter emission standards and their 
enforcement would offer.                 KL

Further info Jonson JE, Borken-Kleefeld J, Simpson D, Nyiri A, Posch M, & 
Heyes C (2017). Impact of excess NOx emissions from diesel cars on air quality, 
public health and eutrophication in Europe. Environmental Research Letters 12: 
e094017. [pure.iiasa.ac.at/14823] 

Jens Borken-Kleefeld borken@iiasa.ac.at

Population aging is a major concern for 
many countries. Unsustainable burdens 
on social support and healthcare 

systems could arise if a greater number of 
older people are dependent on a declining 
proportion of working-age people in the 
population. But according to a new IIASA 
study, population aging could slow down 
and even stop in some countries by mid-
century.

Traditional population projections 
categorize “old age” as a simple cutoff 
at age 65. But as life expectancies have 
increased, so too have the years that people 
remain healthy, active, and productive. In 
the last decade, IIASA researchers have 
published a large body of research showing 
that the very boundary of “old age” should 
shift with changes in life expectancy, and 
have introduced new measures of aging 
that are based on population characteristics, 
giving a more comprehensive view of 
population aging.

The study combines these new measures 
with UN probabilistic population projections 
to produce a new set of age structure 
projections for four countries: China, 
Germany, Iran, and the USA. It shows that 
population aging would slow and then come 

to an end in China, Germany, and the USA 
well before the end of the century. Iran, 
which had an extremely rapid fall in fertility 
rate in the last 20 years, has an unstable age 
distribution and the results for the country 
were highly uncertain.

“Both of these demographic techniques 
are relatively new, and together they give us 
a very different, and more nuanced picture 
of what the future of aging might look like,” 

says Warren Sanderson, a researcher at 
IIASA and Stony Brook University in the USA 
who wrote the article with Sergei Scherbov, 
leader of the Re-Aging Project at IIASA, and 
Patrick Gerland, chief of the mortality section 
of the Population Division of the UN.    KL

Further info Sanderson WC, Scherbov S, and 
Gerland P (2017). Probabilistic Population Aging PLOS 
ONE. [pure.iiasa.ac.at/14681] 

Warren Sanderson sanders@iiasa.ac.at 
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The deadly impacts of  
“Dieselgate” 

An end to population aging? 
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Mapping and the Citizen Sensor
What role can citizens play in volunteering 
geographic data? A new book co-edited by 
IIASA researchers highlights the current 
state of research on citizen science, and 
involving volunteers in scientific activities, 
especially for policy. The book is available as 
a free, open access digital document. 
www.iiasa.ac.at/news/mapbook-17

43 Visions for Complexity
A new book edited by IIASA researcher 
Stefan Thurner brings together visions from 
43 acclaimed scientists on the topics of 
complexity and big data science. These 
research areas may prove instrumental in 
helping to tackle future global challenges, 
which are highly complex and interlinked. 
The chapters, each from different authors, 
include discussions of the definition of 
complexity science, as well as its potential 
usefulness and application. 
pure.iiasa.ac.at/14000

Education First!
A new popular book by IIASA World 
Population Program Director Wolfgang Lutz 
explores the key role of education in the 
future of world population growth, and 
therefore also the interlinked challenges of 
sustainable development. Coauthored with 
Reiner Klingholz of the Berlin Institute for 
Population and Development, the new book 
examines historical case studies as well as 
global data sets, including population 
projections developed at IIASA that include 
not only the number of people but also 
education levels. It makes the case for a 
global alliance on education as a strategy 
for future wellbeing on the planet. 
pure.iiasa.ac.at/14815

Loss and Damage from  
Climate Change
Loss and damage is one of the most 
contentious issues in the international 
climate change debate. Who is responsible 
for climate-change related damages? Who 
should pay for them? An upcoming book 
from IIASA researchers Reinhard Mechler, 
JoAnne Linnerooth-Bayer, Thomas Schinko, 
and others, provides a comprehensive view 
of current thinking on the topic, including 
the concepts and principles behind it, as 
well as policy options. 
pure.iiasa.ac.at/14506 

U
sing forest biomass products—such as timber, fuel wood, or paper—in a 
sustainable manner, without exhausting resources or diminishing forest 
biodiversity, requires transparency on the origin and management of those 
forests. One way to implement sustainable forest management is by certifying 
the forest operations on a certain area. By showing where certified forest areas 

are located in relation to non-certified and primary forest land, a new global map released 
in June 2017 can provide a basis for a global pathway towards sustainable resource use. 

The map, which is available freely online and described in an article in the journal Forest 
Policy and Economics, shows certified forest areas at 1-kilometer resolution—far more 
detailed than currently available maps. It was developed by IIASA researchers together 
with the Mercator Research Institute on Global Commons and Climate Change and the 
Norwegian University of Life Sciences.

The new map combines country-level statistics with modern remote sensing products 
and crowdsourcing. This high resolution approach—applied to forest certification and 
sustainability for the first time—allows a large range of users, including policymakers, 
non-governmental organizations, researchers, forest organizations, private investors, and 
the general public, to zoom into the area of their interest. It also provides a significant step 
forward in transparency and credibility.

“This is the first tool where forest users and producers alike can find the spatial 
information they need on forest biomass sustainability,” says IIASA Ecosystems Services 
and Management Program Deputy Director Florian Kraxner, who led the project.          KL

Further info Kraxner F, Schepaschenko D, Fuss S, Lunnan A, Kindermann G, Aoki K, Dürauer M, Shvidenko 
A, et al. (2017). Mapping certified forests for sustainable management - A global tool for information 
improvement through participatory and collaborative mapping. Forest Policy and Economics 83: 10-18. 
[pure.iiasa.ac.at/14656] 

Florian Kraxner kraxner@iiasa.ac.at 

First map of certified forests 

New books by IIASA scientists
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The costs of phasing down 
hydrofluorocarbons
The Kigali Amendment of the Montreal 
Protocol aims to phase down the consumption 
of hydrofluorocarbons, chemicals that have 
strong global warming impacts. A new study 
by IIASA researchers Lena Höglund-Isaksson 
and Pallav Purohit provides the first analysis  
of costs and the importance of electricity 
savings and technological development for 
keeping implementation costs low. 
www.iiasa.ac.at/news/fgas-17

Water management interventions 
push scarcity downstream
Human interventions to harness water 
resources, such as reservoirs, dams, and 
irrigation measures, have increased water 
availability for much of the global population, 
but at the same time, swept water scarcity 
problems downstream, according to IIASA 
research. The new study is one of the first to 
provide a global accounting of regional and local 
water impacts, taking into account seasonal 
changes and different types of intervention, 
including water withdrawals, reservoir 
regulation, land-use change, and irrigation. 
www.iiasa.ac.at/news/downstream-17

Optimal harvests without top-down 
planning
From the air, Bali’s rice terraces look like colorful 
mosaics, because farmers plant their fields  
at different times. A new study shows that  
the resulting fractal patterns actually lead  
to optimal harvests, without overarching 
management. Under certain conditions, the 
study shows, it is possible to reach sustainable 
situations that lead to a maximum payoff for 
everybody, even as each individual makes free 
and independent decisions. The results could 
help inform sustainable resource management. 
www.iiasa.ac.at/news/bali-17

Uncertainty in the Paris climate 
pledges
The pledges made by countries under the Paris 
Agreement on climate change mean that 
greenhouse gas emissions could range from 47  
to 63 billion metric tons of CO2 equivalent 
(GtCO2e) per year in 2030, compared to about 52 
GtCO2e in 2015, according to a new analysis. That 
range—caused by ambiguity in the pledges—
has critical consequences for the feasibility of 
achieving the goal of keeping warming “well 
below 2°C” over preindustrial levels, according 
to a study led by IIASA researchers. 
www.iiasa.ac.at/news/pledges-17 

Climate change could lead to a greater incidence of toxic algae blooms in Lake Taihu, 
the third-largest freshwater lake in China, according to a new study by researchers in 
China, the USA, and at IIASA. The lake supports a productive fishing industry, which 

is threatened by fast-growing algae that deplete oxygen in the lake.
Since multiple factors contribute to algae growth, and there are interplays between 

these factors, it can be hard to pinpoint what tips the system over the edge—previous 
research has identified non-linear relationships between many of these factors and aquatic 
organisms. In the new study, scientists used a new systemic approach that draws from 
thermodynamics to better understand what drives algal growth to the point where it 
threatens ecosystem health.

“We wanted to look at ecosystem health as a whole, and how it is affected by 
environmental and anthropogenic pressures,” says Brian Fath, a researcher who splits his 
time between IIASA and Towson University in the USA. Fath worked with two colleagues 
in China who took measurements of physical factors such as water temperature, pH, 
inorganic pollutants such as nitrogen compounds, and several algae species at 33 sites at 
the lake each month in 2013.

To represent ecosystem health in the lake, the researchers built a new indicator that 
borrows from the theory of thermodynamics in physics, using the physical factors they 
measured as energy inputs. “Like a physical system, ecosystems also take in energy in 
different forms, which affects the health of the ecosystem,” explains Fath.

The researchers found that water temperature, inorganic nutrients, and suspended solids 
(such as soil run-off) greatly contributed to the growth of algae. In addition, they found that 
high pH levels, driven by increased CO2, have the potential to fuel harmful algae growth 
even further. The new method provides quantitative relationships between physical factors 
and environmental health. The researchers say it could therefore be useful for predicting 
ecosystem changes in other shallow lakes.          KL
Further info Wang C, Bi J, & Fath B (2017). Effects of abiotic factors on ecosystem health of Taihu Lake,  
China based on eco-exergy theory. Scientific Reports 7: p. 42872. [pure.iiasa.ac.at/14417] 

Brian Fath Fath@iiasa.ac.at 

China’s Lake Taihu at risk from 
climate change  
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I
n many countries around the world—
most famously Brazil, Indonesia, and the 
Congo—economic growth has been 
accompanied by deforestation. The link 
seems obvious—as economies grow, 

people often cut down forests to make way 
for farming and other commercial activities. 
But do forests have to disappear in order to 
make way for economic development?

In fact, deforestation varies across 
countries. Economists have found it difficult 
to back up observations linking deforestation 
and economic growth with an explanation of 
the mechanisms: knowledge that is key for 
policymakers who want to preserve forests 
while promoting economic development.

That’s why scientists in two IIASA research 
programs recently combined their expertise to 
take a fresh look at the question. In a study 
recently published in the journal Scientific 
Reports, the researchers combined satellite 
data on forest cover with economic data from 
130 different countries.

In economics, the hypothetical link between 
economic development and environmental 
degradation is known as an “environmental 
Kuznet’s curve,” explains IIASA researcher 
Jesus Crespo Cuaresma, who led the study. 
“Theory predicts that economic growth 
in poor countries increases environmental 

depletion, but that the effect reverts for 
developed economies.”

In the new study, the first to link theory 
with global data on both economics and 
satellite-derived forest cover across borders, 
the researchers found what they described as 
“half of a Kuznet’s curve.” That is, the data 
agreed with the hypothesized link between 
economic development and deforestation 
for developing countries, but for wealthier 
countries, the effect disappeared.

 
Working across borders 

Crespo-Cuaresma is an economist at the 
Vienna University of Economics and Business 
and the IIASA World Population Program, and 
works primarily on questions of economic 
growth and human development. But he 
didn’t have a background in satellite-derived 
forest cover data.

Ian McCallum, a study coauthor, works 
with satellite data on land cover. The idea to 
link economic data with satellite imagery came 
about through a chance conversation on the 
bus from Vienna to IIASA in Laxenburg.

McCallum and his team in the IIASA 
Ecosystem Services and Management Program 
had puzzled over stark differences they saw in 
forest cover across borders, such as between 
Haiti and the Dominican Republic and Brazil 

and neighboring Bolivia. He says, “We asked 
our colleague Jesus to help explain what 
and why this is happening, and it grew from 
there.”

Crespo Cuaresma says, “What’s exciting 
about this study was that we used data that 
have never been exploited at a global level 
to answer the particular question we posed. 
It was like a large-scale, natural experiment, 
which in economics is extremely rare. For the 
first time, we were able to empirically assess 
this effect in a convincing fashion, making use 
of natural borders.”

The study has implications in particular 
for countries on the “dangerous” part of the 
deforestation curve, where economic growth 
is likely to lead to major forest cover loss in the 
near future. The results suggest that Africa 
in particular is expected to be particularly 
vulnerable to forest cover loss as sub-Saharan 
economies catch up on income per capita with 
the rest of the world.   KL

Im
ag

er
y 

©
 2

01
7 

D
ig

ita
lG

lo
be

, C
N

ES
 / 

A
irb

us
, M

ap
 d

at
a 

©
 2

01
7 

G
oo

gl
e.

Innovative study links forests and economy  
Do forests have to disappear in order to make way for economic development?

Further info Crespo Cuaresma J, Danylo O, Fritz S, 
McCallum I, Obersteiner M, See L, & Walsh B (2017). 
Economic Development and Forest Cover: Evidence 
from Satellite Data. Scientific Reports 7: art.no.40678. 
[pure.iiasa.ac.at/12064] 

www.iiasa.ac.at/news/forest-dev-17 

Jesus Crespo Cuaresma crespo@iiasa.ac.at  
Ian McCallum mccallum@iiasa.ac.at 

The Brazilian (North) / Bolivian (South) border.
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W         
ith its equatorial sunshine, 
oceans, volcanoes, and 
a b u n d a n t  co a l ,  t h e 
archipelago of Indonesia is 
rich in energy resources. Yet 

this fertile country imports large quantities of 
oil—and exports biomass that could be used 
to generate low-carbon energy at home. 

In 2014, the government announced 
its intention to reverse all that: to minimise 
oil consumption, triple its use of local coal, 
and grow its use of renewables more than 
eleven-fold by 2025. It’s also planning to get 
electricity to its 260 million people by 2020.

“The potential is there, the choices are 
manifold…and the price of choosing the 
wrong path is high,” says IIASA researcher 
Sylvain Leduc. “Site a power plant in an 
inferior place and you could double its cost.”

With inhabited mountains, jungles, and 
countless strings of islands to deal with, 
choosing the right technology for a location 
becomes vital.

“There are villages, for example, that 
may consist of several islands, several hours 
travel apart,” says Ping Yowargana, an IIASA 
science-into-policy specialist. “What do you 
choose for the people in these areas? Solar 

Photovoltaics or diesel? Solar PV is green, 
expensive, and can produce electricity 
everywhere. Diesel engines are cheap and 
easy to maintain—but fossil powered.” 

Some answers to this and other quandaries 
have now emerged from the IIASA model, 
BeWhere, whose development was led 
by Leduc. He created it to analyse biofuel 
production in Europe, where BeWhere is 
now in common use. Now it has become 
more complex and is among the tools used 
to untangle knotty sustainability problems in 
the Tropics under the IIASA Tropical Futures 
Initiative.

With Indonesia, BeWhere has tackled one 
of its greatest challenges yet. The model has 
untangled a skein of issues, blending data 
on existing power stations, electricity grids, 
roads, and railways, and on the whereabouts 
and quantities of most of the country’s 
main energy commodities—natural gas, 
geothermal, bioenergy, and coal. It is taking 
into account distances to remote people and 
their likely electricity demand.

The result is a series of scenarios 
depicting the best places to site biomass 
and geothermal power plants, as well as 
what size they should be. Each scenario has 

different financial and environmental costs 
and benefits, says Piera Patrizio, a postdoc 
at IIASA.

“I think it’s the best approximation you 
can get of the potential of the country in 
terms of renewable energy,” she says.

Results show that increasing the 
proportion of energy from renewables from 
6% today to 15% is financially feasible. 
But the 23% goal will impose costs on the 
whole energy supply chain. This means 
the government must consider a serious 
intervention, such as subsidies, carbon tax, 
or even structural reform of the sector. 

The BeWhere team presented early 
findings at the Bali Clean Energy Forum 
last year, hosted by Indonesia. Now they 
are diving deeper to explore how they 
can connect with other topics such as 
land-use change and biodiversity, working 
with experts from Indonesian government 
institutions in the IIASA-led partnership 
RESTORE+.  AI

Modeling Indonesia’s  
energy revolution  
Indonesia has ambitious energy goals:  
only rigorous analysis can guide it to  
the best solution. 

Further info www.iiasa.ac.at/tropics 

Sylvain Leduc leduc@iiasa.ac.at  
Ping Yowargana yowargan@iiasa.ac.at  
Piera Patrizio patrizip@iiasa.ac.at 

http://www.iiasa.ac.at
https://www.shutterstock.com/de/image-photo/solar-cell-tree-green-village-bali-398020768?src=hexcL9smE_TVKp_lO0ZTjw-1-1
https://www.iea.org/policiesandmeasures/pams/indonesia/name-140164-en.php
https://www.iea.org/policiesandmeasures/pams/indonesia/name-140164-en.php
http://www.iiasa.ac.at/web/home/research/researchPrograms/EcosystemsServicesandManagement/BEWHERE/BEWHERE.en.html
http://www.iiasa.ac.at/web/home/research/tfi/tropical-futures-initiative.html
http://www.iiasa.ac.at/web/home/research/tfi/tropical-futures-initiative.html
http://www.iiasa.ac.at/web/home/about/events/160211-BaliCleanEnergy.html
http://www.iiasa.ac.at/web/home/about/news/170420-restore.html
http://www.iiasa.ac.at/web/home/research/tfi/tropical-futures-initiative.html
mailto:leduc%40iiasa.ac.at?subject=
mailto:yowargan%40iiasa.ac.at?subject=
mailto:patrizip%40iiasa.ac.at?subject=


T
he newspaper was reporting on a study by IIASA and India’s National Environmental 
Engineering Research Institute (NEERI), which found that Delhi’s incessant traffic 
is, contrary to popular belief, not the chief cause of its fine particulate pollution.

In fact, most of it wafts in from neighbouring states.
The discovery has led the pollution control boards of Delhi and surrounding states 

to meet, realising that they can’t solve their pollution problems alone.
Scientists from NEERI used their abundant air pollution data and an atmospheric dispersion 

model for Delhi. Gregor Kiesewetter, of IIASA, and colleagues, married this to their regional 
model, GAINS (Greenhouse Gas – Air Pollution Interactions and Synergies) in work directed 
by Markus Amann, Air Quality and Greenhouse Gases Program director.

It turns out that when one of Delhi’s 18 million citizens inhales a lungful of air, over a 
third of the particulates come from power plants, industry, and agriculture; a fifth come 
from cookstoves; 17% from transport emissions; 12% from the burning of agricultural and 
municipal waste—and nearly a tenth from natural sources such as soil and sea salt.

“It was certainly a result that our partners and policymakers were not necessarily 
expecting,” says Kiesewetter.

Current air quality legislation will barely manage to keep this pollution to today’s levels 
because of rising population and economic growth. But the scientists also modelled various 
interventions.

While high-tech controls on the industrial sources are “clearly the first thing to do,” says 
Kiesewetter, low-tech interventions could make a “massive” difference.

These include paving the roads, since half of the vehicle pollution comes from resuspended 
road dust, tyre, and brake wear; systematic rubbish collection to forestall the burning of 
waste; and cleaner cooking methods for the poor.

If these and other interventions were implemented in Delhi and surrounding states, fine 
particulate levels could be halved, says Kiesewetter.           AI

Further info  Amann M, Purohit P, Bhanarkar AD, Bertok I, et al. (2017). Managing future air quality in megacities: 
A case study for Delhi. Atmospheric Environment 161: 99-111. [pure.iiasa.ac.at/14552]

Gregor Kiesewetter kiesewet@iiasa.ac.at  
Markus Amann amann@iiasa.ac.at

science into policyiiasa research
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IIASA informs UN aging  
projections 
The UN has used the new measures of aging 
developed at IIASA in its updated aging 
projections published this fall. Traditional 
population research assumes that people 
hit “old age” after an arbitrary cut-off of 
60-65 years old, but older people today are 
fitter and healthier than ever before, and 
living longer. The IIASA measures reflect 
that, as they are based on people’s 
characteristics and changing life 
expectancies, rather than chronological 
age. Use of the IIASA metrics led to more 
optimistic aging projections showing, for 
example, that the proportion of older 
people who are dependent on others would 
increase more slowly, or even decrease, 
compared to projections that rely on 
traditional chronological age. 
www.iiasa.ac.at/news/UN-aging-17  

Given the green light 
China’s Green Lights Program, designed to 
promote energy efficiency in lighting, has 
been a success, IIASA researchers Fei Guo 
and Shonali Pachauri found. Initiated in 
1996, the program sought to reduce 
electricity consumption and pollutants, 
slow the need for new power generation 
capacity, and provide efficient lighting. The 
paper, which was featured as a highlight in 
the journal Nature Energy, found that the 
program led to savings of 3% of annual 
household electricity consumption and 
consumer cost savings of 70%. Average 
annual production of compact fluorescent 
lamps grew by 28.4% from 1996-2016, with 
over a million jobs created by 2015. The 
long-term commitment of the government 
to the program played a big role in its 
success, the research concluded. 
pure.iiasa.ac.at/14771 

IIASA at the UN 
The theme for this year’s UN high-level 
political forum on sustainable development 
was “Eradicating poverty and promoting 
prosperity in a changing world.”  
IIASA researchers attended the event to 
showcase the institute’s work on 
implementation and interactions between 
the Sustainable Development Goals, as  
well as developing policies for advancing 
science, technology, and innovation.  
www.iiasa.ac.at/events/UNSD-17 

“Neighbouring states responsible for 60% of Delhi pollution”, 
said a recent headline in the Indian Express, adding to the 
megacity’s debate about its dirty air.

Solving Delhi’s 
pollution troubles 

http://www.iiasa.ac.at/web/home/research/researchPrograms/air/GAINS.html
http://pure.iiasa.ac.at/14552/
mailto:kiesewet%40iiasa.ac.at?subject=
mailto:amann%40iiasa.ac.at?subject=
http://www.iiasa.ac.at
https://www.shutterstock.com/de/image-photo/crowded-street-scene-old-delhi-india-9050353?src=OjeMyBy1NSSVGgTYMT7X2w-1-44
http://www.iiasa.ac.at/web/home/about/news/171006-UN-aging.html
http://pure.iiasa.ac.at/14771/
http://www.iiasa.ac.at/web/home/about/events/170710-UNSD.html
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T
he first attempts at setting up 
an internet platform for auctions 
on the web failed miserably. A 
secure exchange system between 
anonymous agents on a global 

scale seemed to present unsurmountable 
problems.

Then a young programmer named Pierre 
Omidyar had an idea: he introduced a 
feedback forum where the rating of each 
user was displayed. In his simple words: 
“Give praise when it is due; make complaints 
when appropriate.” Thumbs up, thumbs 
down.

The rest is history: a multi-billion market 
emerged almost overnight. In Omidyar’s 
words: “eBay, like your favorite grade-school 
teacher, recognizes and rewards good 
behavior. As your feedback grows, eBay 
posts stars next to your rating, each color 
signifying a feedback milestone.”

Economists had a new object for their 
studies: online reputation mechanisms. 
Human behavior is largely influenced by 
praise and blame. Our eagerness for a good 
reputation is economically sound: our good 
name is a capital asset for each of us. It is to 
“our credit” to have acted honestly.

But in addition to making economic good 
sense, the craving for a good reputation 
is deeply, subconsciously ingrained in our 
minds. Witness a famous experiment which 
took place in a British science department. 
There, in a corner of the cafeteria, people 
could get their milk and cookies during 
tea-time. They were supposed to pay into 
an “honesty box”—the sums were way too 
small to have anyone check them.

Now it so happened that close to the 
honesty box, a calendar hung on the wall. 
Nobody paid any attention to it. For a 
period of two weeks, the calendar showed 
a picture of female eyes—friendly, smiling 
eyes. Then, for two weeks, it showed 
colorful flowers—bright lush flowers. Then 
eyes again. Then flowers. And so on.

And at the end of the year, guess what? 
It was found that people had paid three 
times as much, during the “eye” weeks, 
than during the “flower” weeks.

Most hadn’t even noticed the calendar, 
let alone felt its influence. But the subliminal 
effect of the eyes had been enough to make 
them more honest! Which shows that, 
as H.L. Mencken said, “Conscience is the 
nagging feeling of being watched.”

Experimental game theory—a field 
which has been booming in recent years—
has brought many findings which show that 
humans are not merely guided by beliefs 
and preferences, but react on cues and 
obey what John Maynard Keynes termed 
“animal spirits”.

Economy and social sciences are deeply 
influenced by human behavior, by what 
David Hume termed “human nature” and 
Adam Smith “moral sentiments.” They 
underlie our individual actions and lead 
to collective actions having a huge impact 
on our planet. This is the reason why Lord 
May, the former president of the Royal 
Society, declared that “the only science still 
capable of saving us is the science of human 
behavior.”

In old Rome, families kept shrines of 
their ancestors at home. Day and night 
they felt watched by their ancestors. Today, 
we must find ways to act, consciously and 
unconsciously, under the watchful eyes of 
the generations to come. ◼ 

Further info Sigmund shared these ideas at the 
European Forum Alpbach 2017 in a plenary address 
and as part of the Alpbach-Laxenburg Group retreat 
www.iiasa.ac.at/events/ALG-17 
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Karl Sigmund, senior 
research scholar in the  

IIASA Evolution and  
Ecology Program and 
professor emeritus of 

mathematics at the 
 University of Vienna,  

is a leading expert  
in game theory. 

The watchful eyes 
of the future 
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 Q At the Alpbach-Laxenburg Group retreat in August, you participated 
in a discussion on governance and institutional transformation towards 
sustainability. What do you see as the biggest barriers to sustainable 
development? 

 A Sustainability challenges typically require a concerted effort to achieve 
impact. We still lack the appropriate governance and accountability 
mechanisms that ensure implementation of well-intended strategies and 
commonly devised goals. 

 Q As an expert in social entrepreneurship and innovation, what new 
developments have you seen that you think could drive a transformation 
towards sustainability? Could you give examples of successful 
innovations that have taken hold? 

 A We do see innovation on many fronts. Especially in governance, 
technology has enabled a number of useful and helpful innovations that allow 
for more transparent and accountable processes. At the same time we still 
face enormous challenges that cannot be fixed by technology and require 
us to face deeply rooted relational and cultural problems. The prevalence of 
open defecation and lack of sanitary infrastructure in India is just one example. 

 Q Sometimes it seems like there are many great ideas, but adoption is 
slow. What do you think is necessary to make the leap from innovative 
idea to widespread practice? 

 A “Most new ideas are bad ideas” as Jim March from Stanford University 
would say. We must stop praising innovation and start to think and act on 
linking innovation and scaling as two distinct processes to create impact. 

Innovation is an investment and creates the potential for impact. 
Scaling enacts and grows this potential and transforms innovation 
into tangible outcomes—improving the lives of marginalized people 
and communities and making progress on stubborn societal and 
environmental problems. We have elaborated on this in our new 
book on “Innovation and Scaling for Impact – How Successful 
Social Enterprises Do It”, which I co-wrote with Christian Seelos. 

 Q How do innovation and governance go together? What are 
the challenges and opportunities for bringing new ideas into 
institutions and governments? 

 A Governance needs to exert an enabling role. We need to craft 
and design governance systems that foster innovation. At the same 
time governance systems need to also make sure that the potential 
and usefulness of innovation can be tested along the way. This 
requires reflecting on markers of success that are process- and 
not outcome-focused.

 Q The Alpbach-Laxenburg Group brings together leaders 
from business, and young entrepreneurs, along with 
government leaders and science experts. What do you think 
can be gained from a meeting of this type? 

 A The most important outcome will be a shared understanding 
of priorities, pathways, and markers of success for this journey.  ◼

Further info www.iiasa.ac.at/events/ALG-17

Stop praising 
innovation 
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Johanna Mair is a professor of 
Organization, Strategy and Leadership at 
the Hertie School of Governance and a 
member of the Alpbach-Laxenburg Group, 
which held its annual retreat in August. 
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 The power  
   of the crowd 

A network of over 15,000 volunteers 
works with IIASA scientists on some 
of their toughest research challenges 

https://www.shutterstock.com
https://www.shutterstock.com
http://www.iiasa.ac.at
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A
  ndrii Bilous lives in Kiev, Ukraine, a professor of forestry and ecology at the National  
  University. Rabul Hazarika is a geography professor in Assam, India. Anna Cipriani  
 is a geochemist in Modena, Italy. And Ibrar ul Hassan Akhtar works for a space   
 applications research firm in Islamabad, Pakistan. At first glance, the four may    
 seem to have little in common. But in their free time, Bilous, Hazarika, Cipriani, 

and Akhtar are all hobby scientists, among thousands of volunteers around the world who 
have contributed to Geo-Wiki projects—citizen science campaigns run by IIASA researchers.

Citizen science is hot right now. CitizenScience.org, a website dedicated to the field, 
currently lists over 1,000 projects around the world. Many of these projects focus on 
biodiversity and weather monitoring, the fields where citizen science first took flight, but 
projects range widely. In Australia, you can send in fish skeletons leftover from dinner to 
help scientists monitor the health of fisheries. In New York, researchers are asking cyclists 
to help monitor air quality and health impacts by carrying pollution monitors and wearing 
special shirts that monitor their heart rate and blood pressure.

At IIASA, citizen science has blossomed in the past eight years from a small project focused 
on validating satellite land-cover data, to a research group of over 20 people working on 
around 13 current projects in 12 countries, with a network of nearly 15,000 citizen scientists 
like Akhtar, Bilous, Cipriani, and Hazarika. Many of these projects are linked in some way to 
land-cover data, maps of the Earth’s surface that provide key information such as the size 
and location of forests, agriculture, and cities. These data are vital not only for the global 
models that IIASA is known for, but also provide a potential breakthrough for monitoring 
implementation of the UN Sustainable Development Goals. And the team has become a hub 
for knowledge on citizen science, providing expertise and advice to partners around the world.

Want to be a citizen scientist? Visit www.geo-wiki.org for details, 
follow @Geo_Wiki on Twitter, or sign up for the Geo-Wiki newsletter 

for updates on all the upcoming opportunities.

FotoQuest GO: If you live in Austria, download the FotoQuest Go app 
and help IIASA scientists track land-cover change across the country! 

http://fotoquest-go.org/

LandSense: The EU-funded LandSense project will run a number 
of campaigns in spring and summer 2018. Sign up for the project 

newsletter to get all the news.  
https://landsense.eu/ 

GET INVOLVED

http://www.iiasa.ac.at
https://geo-wiki.org/
https://www.geo-wiki.org/
http://fotoquest-go.org/
https://landsense.eu/
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Right time, right place 
In 1998, Steffen Fritz was working at the Joint Research Centre 

in Ispra, Italy. His job was to process satellite images of the Earth, 
creating maps of global land cover. These data were an important 
input to environmental models including the IIASA Global Biosphere 
Management Model (GLOBIOM), which is used to understand 
competition for land between agriculture, forestry, and bioenergy. 
But the satellite data had many gaps, and sometimes the resolution 
was too poor to confidently identify land cover types, differentiate 
settled areas from abandoned ones, or forest from cropland.

This was a big problem for researchers working on large-scale 
systemic models. Fritz says, “You can have the best tools and the 
best global models, but in order to make sure you’re on the right 
track, it’s very important to train and validate the model on historical 
data. And there was a lot of uncertainty in the data.”

It was around this time that Google Earth was launched. Where 
data from the NASA Landsat satellite covered the Earth at 30-meter 
resolution, Google Earth images—from satellite imagery, aerial 
photography, and Geographic Information Systems data—zoomed 
into a miraculous 50 centimeters, allowing people in many places 
to identify their house, or even their car in the images.

“It was a major jump, you could see structures where you couldn’t 
see anything before. It was the first time you could really validate 
maps and understand what you were seeing,” says Fritz. 

But higher resolution also meant greater data volumes. How 
could researchers possibly sort through the hundreds of thousands 
of images it would take to check against the satellite land-cover 
data on a global scale?

“We realized that to get something useful out of all these data, 
we needed a crowd. That was the only way,” he says.

In 2007 Fritz moved to IIASA to pursue a crowdsourcing project. 
Working with Fritz and IIASA researchers Ian McCallum and Dmitry 
Shchepashchenko, Christoph Perger, then a student at the University 
of Applied Sciences, Wiener Neustadt, designed the first iteration 
of the crowdsourcing platform Geo-Wiki. It was a simple interface 
where people could compare existing land-cover maps with high-
resolution imagery, checking the data against multiple sources to 
determine where it was correct and where it could be improved.

If you build it, will they come? 
It was a good idea. But when Geo-Wiki was launched, the 

researchers were disappointed. By the end of 2009, the site had 
only 109 registered users.

Linda See joined the team in 2010. She says, “I first came to IIASA 
when Steffen’s group was building Geo-Wiki. It was a great concept, 
but nobody was participating yet. We started to think about how 
we could get more people involved. That’s when we started with 
competitions and campaigns.”

In order to engage and motivate participants, the team 
experimented with several strategies. They started running 
campaigns for limited periods of time, with a clear goal. Competitions 
allowed participants to compete for prizes such as 
electronic devices, small cash awards, or even 
coauthorship on a paper. More recently the 
team has experimented with gamification, 
developing simple games that can be 
played on a mobile phone or tablet, 
and micropayments for each quality 
contribution.

A two-way street 
The strategies worked—the number of registered Geo-Wiki users 

had grown to nearly 15,000 by September 2017. But keeping people 
engaged has remained one of the major challenges for the team. 
Inian Moorthy, who manages the EU-funded LandSense project at 
IIASA, says, “There’s the initial challenge of awareness—making 
sure people find out about your project. But after that, sustaining 
participation once someone actually joins, this is something that we 
are continually grappling with. Whomever we get into the project, 
how can we keep them involved and engaged and contributing?”

Bilous, who contributed to a recent field size campaign as well 
as an earlier global forest map, works in forestry research at a much 
more detailed scale of specific forest ecosystems. He was inspired 
to get involved by the potential of contributing to something larger. 
“Our planet is large and beautiful, even researchers do not always 
imagine a diversity of landscapes on the Earth’s surface. In Geo-
Wiki…the scale of the project is impressive. I really want the Geo-
Wiki team to succeed in their project, so I’m trying to help,” he says.

Cipriani adds, “With Geo-Wiki I can make a difference for the 
benefit of the society, helping understand landscape use and 
improving the interpretation of satellite imagery to better detect 
changes occurring on the Earth’s surface.”

At the same time, volunteers gain a better understanding of the 
scientific process, as well as experience and knowledge of remote 
sensing data—an aspect that has attracted many teachers and 
students to the project. Fritz says, “There is a massive misconception 
of the accuracy of remotely sensed data. Many times people think 
because it’s coming from space, it must be correct. But there is a lot 
of uncertainty, which you see when you look more closely.”

The project also gives another tangible benefit back to communities: 
providing free access to all the data they produce. The scientists post 
all the processed data on the Geo-Wiki platform, and have published 
several data sets in the new Nature journal Scientific Data.

From citizen science to co-production 
As the IIASA citizen science team has grown, they have increasingly 

branched out to different fields, and engaged even more closely with 
the stakeholders and communities they work with.

Wei Liu came to IIASA in 2012 to work in the IIASA Risk and 
Resilience Program. He joined forces with the Geo-Wiki group 
to apply citizen science to a flood resilience project in Nepal. In 

Registered Geo-Wiki users 2009-2017
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the project, the researchers are working with nongovernmental 
organizations (NGOs) and community groups in the lower Karnali 
Basin of Nepal.

The remote communities already had hand-drawn paper maps 
on flood hazard, vulnerability, and capacities, facilitated by NGOs, 
but there was nothing online—when Liu first visited the region in 
2014, he didn’t have any spatial data and couldn’t even find focal 
communities on online maps. Working with IIASA, Practical Action, 
the Center for Social Development and Research, and Kathmandu 
Living Labs (a leading civic tech group in Nepal and South Asia) Liu 
and colleagues have engaged volunteer citizen mappers and a wide 
range of stakeholders to map critical flood risk information both 
online and offline. These maps include geographical information 
such as rivers, roads, cropland, and forests, as well as features such as 
housing types, shelters, water pumps, and other spatial information 
on critical resources for disaster risk management planning. These 
data are owned and managed by local NGOs and for the first time 
basin-level flood risk and capacity maps are now available for the area.

Other Geo-Wiki projects have reached out to farmers, for example 
in Brazil and Africa, with mobile apps that allow them to upload 
data on crops and diseases, and receive alerts related to weather 
events or disease threats.

“We call it participatory citizen science, or even extreme citizen 
science. It’s not just contributing data, but really co-producing science 
with people in a community,” says Liu. He points out that the idea 
of knowledge co-production is not new—researchers in the IIASA 
Risk and Resilience Program have worked with communities and 
stakeholders for decades on participatory research that engages 
stakeholders with many different viewpoints and experiences. Seen 
from that lens, apps and games in the new citizen science landscape 
are just one aspect of a broader movement towards the co-creation 
of science.

Citizen science for global sustainability monitoring 
While questions remain about the quality of crowdsourced data, 

initial research at IIASA has suggested that citizens can in many cases 
provide the same quality as experts. The team has experimented 

with different ways to improve data quality, for example by having 
multiple people check each point, or by putting greater weight 
on data from volunteers who have proven to be more reliable. In 
addition, they have found that people can be trained, and that 
feedback and engagement help improve quality.

“What we are learning is that feedback is key. The more directly 
citizens are involved in your campaign, the more they understand 
the campaign and how the data will be used, and the more 
frequently you check the quality and provide feedback, the better 
the contributions will be,” Moorthy says.

As mobile phones have become ubiquitous even in the poorest 
areas of the world, the potential for citizens in every part of the planet 
to engage in citizen science activities is huge, filling data gaps in many 
fields. Fritz and colleagues also see citizen science as a powerful tool 
to monitor the 230 indicators that have been identified to track the 
implementation of the Sustainable Development Goals.

See says, “Citizens can monitor change in a way that scientists 
and governments just can’t. If you make a map every six years, you 
will see change, but if you want to monitor the change as it happens, 
you need far more data than that.”                KL

Steffen Fritz 
testing out the 
new FotoQuest 

Go app

This global field size 
map is the result of 
a recent Geo-Wiki 
campaign. Field size is 
important information 
for researchers trying to 
project food production 
and food security. 
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Further info  
§ www.geo-wiki.org  
§ blog.iiasa.ac.at/citizen-science 

Steffen Fritz fritz@iiasa.ac.at  
Linda See see@iiasa.ac.at  
Inian Moorthy moorthy@iiasa.ac.at  
Wei Liu liuw@iiasa.ac.at
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Program found that 
by taking appropriate 
adaptat ion measures at 
targeted locations across the 
country—namely expanding irrigation, 
providing subsidies for fertilizer, and 
investing in infrastructure—policymakers 
could improve smallholders’ income and 
food security. 

“In some regions we found that there 
are currently no irrigation systems in place, 
but the biophysical conditions would be 
suitable for it, leading to a large untapped 
production potential,” explains Boere. “In 
other areas we saw that there is a lack 
of infrastructure, making it difficult to 
get products to market.” The researchers 
used a new methodology to map each 
farm according to factors including its size, 
activities, and intensity, as well as climate and 
environment. They could then model which 
policy measures would be most effective in 
each area. 

Systems focusing on high-value products 
rely on a strong infrastructure for trade 
purposes. “Our research suggests that mixed 
crop-livestock systems would be beneficial,” 
explains Boere. “They can pool their risk and 
are less prone to food insecurity.” 

The results are being used to provide 
support to Ethiopian policymakers, as 
well as helping the International Fund 
for Agricultural Development implement 
effective irrigation projects in the country. 

Dealing with drought 
Currently around a third of the world’s 

population is coping with water scarcity, 
which is defined as more than 40% of 
available water being used. The largest 
population living with water stress is 
concentrated in Asia and the Middle East, 
but water shortages are also occurring in the 
USA and many other countries around the 
world. Climate change is expected to worsen 
this situation, through an increased number 
of extreme weather events such as droughts, 
making it harder to implement and maintain 
secure water supply systems. 

In a recent paper, IIASA Water Program 
Deputy Director Yoshihide Wada and 
coauthors give six clear adaptation strategies 
that could be implemented to relieve water 
stress. The strategies include infrastructure 
projects to increase supply, such as building 
more reservoirs and increasing sea water 
desalination, as well as more plausible 
socioeconomic interventions such as 
improving irrigation efficiency, which would 
reduce water demand. 

The researchers created models for 
each country and water basin, based on 
projected climate, population, and water 
security issues. They then used the models 
to predict how different combinations of 
the six technologies or practices in each 
area would affect the fraction of the global 
population under water stress, and found 
that a reduction is possible by 2050. 

“I am an optimist,” says Wada. “Before 
this project, there wasn’t much research 
on how we could adapt to reduce water 
stress, and many thought the situation 
was untenable. Now at least we know that 
something can be done.” 

However, unsurprisingly, the research 
shows that improving this situation would 
take an unprecedented effort: “If every 
country under water stress employed four 
of the six strategies at the same time,” 
explained Wada, “the proportion of people 
in the world who are facing water stress 
would stabilize rather than continue to 
grow.” 

“The problem is that although water 
scarcity is a regional issue, water stress is 
exacerbated by global processes, including 
climate change, population and economic 
growth, and food production and trade. 
Stabilization and even a significant reduction 
in the number of people suffering water 
stress are possible by 2050, but strong 
international commitment and strategic 
efforts are required.” 

Fighting hunger 
Food security is another pressing issue, 

especially in developing countries. IIASA 
researcher Esther Boere has been focusing 
on smallholder farmers in Ethiopia, who 
are especially vulnerable to the threats of 
climate change. Boere and her team in the 
IIASA Ecosystems Services and Management 

Working together to adapt 
to changing climate 
Sea level rise, fiercer storms, heat waves, fires, and droughts: the 
effects of climate change are increasingly being seen around the 
globe. Adapting now for present and future change is essential to 
survival, but it requires careful coordination and cooperation. IIASA 
research is providing clear guidance on the most effective measures to 
adopt—as well as where, how, and by whom. 

http://www.iiasa.ac.at
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 Public and private 
When implementing local climate policies, 

one major question is how public authorities 
could share responsibility for adaptation with 
private companies or individuals.  

“Public authorities play a central role in 
climate change adaptation,” explains IIASA 
researcher Mia Landauer, who works in the 
IIASA Risk and Resilience Program and Arctic 
Futures Initiative. “However, engaging the 
private sector and shifting responsibility 
towards them would be beneficial for 
adaptation.” Landauer’s recent case study 
of Copenhagen and Helsinki with colleagues 
from Aalto University, indicates that more 
attention needs to be paid to how local 
authorities engage private actors. 

“So far, regulations and market-based 
mechanisms with strong public ownership 
have been used to foster adaptation and 
to involve and steer private actors,” says 

Landauer. “However, in 
practice this provided little 

motivation for the private sector 
to take responsibility for implementing 

adaptation actions.” 
Landauer’s research recommends 

focusing on questions such as who bears 
the consequences of climate change, and 
who should carry the residual risk? “Public 
authorities should assess the ‘problem 
ownership’ of adaptation policies and 
measures, and hence identify in which 
contexts adaptation is a public or private 
good,” she says. “This would clarify citizens’ 
and companies’ motivation and capacities 
to adapt.” 

The City of Helsinki, for example, offers 
a highly energy-efficient district cooling 
service, which private actors can buy: 
centrally-cooled water can be pumped 
directly into private ventilation systems, in 
order to regulate indoor temperature in the 
case of extreme heat events. Here, the public 
healthcare service carries the residual health 
risk of exposure to heat. 

 Unfortunately, coordination between 
public authorities and the private sector 
is also often lacking in planning and 
implementing national climate policies. In 
a Nordic study comparing national climate 
and tourism strategies, Landauer found that 
important details, about how snow-based 
tourism can adapt to shifting seasons, for 

example, were absent from the national 
climate strategies. The same was true the 
other way round: tourism strategies did 
not state how the sector could implement 
climate adaptation actions. “There was 
hardly any mention of one in the other,” 
explained Landauer. “There must be more 
collaboration in order to build coherent 
and effective strategies across scales and 
sectors.” 

These concrete policy and action 
recommendations, made through evidence-
based understanding of how sectors, 
countries, and individuals’ actions affect 
each other, are essential for humanity to 
adapt to our changing climate.  NL

Further info  
§ Landauer M, Goodsite ME, & Juhola S (2017). Nordic 
National Climate Adaptation and Tourism Strategies – 
(How) Are They Interlinked? Scandinavian Journal of 
Hospitality and Tourism: 1-12.  
[pure.iiasa.ac.at/14658]  
§ Klein J, Landauer M, & Juhola S (2016). Local 
authorities and the engagement of private actors in 
climate change adaptation. Environment and Planning 
C: Government and Policy: 1-20.  
[pure.iiasa.ac.at/13956]  
§ ar16.iiasa.ac.at/farmers-in-ethiopia/  
§ ar16.iiasa.ac.at/reducing-water-stress-worldwide/ 

Yoshihide Wada wada@iiasa.ac.at   
Esther Boere boere@iiasa.ac.at  
Mia Landauer landau@iiasa.ac.at  
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“If you tax systemically risky transactions, 
you give banks an incentive to avoid them, 
making the system more resilient.”  
Stefan Thurner

T   
  he last Roman emperor of the west, Romulus Augustulus, 
was deposed in the autumn of 476 AD. As the grapes 
ripened on the vines that year, the Roman Empire in western 
Europe, a system that had lasted for 500 years, collapsed. 
The Dark Ages began.

From the Roman Empire to international banking crises, human 
history shows that even vast networks, affecting billions of people, 
can be at risk of collapse. Their size does not protect them, and 
simple weaknesses, built into the system, can bring the whole 
structure down.

Financial collapse
The risk of system collapse—known as systemic risk—came under 

close scrutiny from scientists after the bankruptcy of the Lehman 
Brothers in 2008 sent shockwaves through the financial world 
and connected banks began to fall like dominoes. Governments 
scrambled to reduce the impact, but the world slipped into a global 
recession.

In the wake of the crisis, IIASA researchers developed a method 
of measuring how risky each financial transaction is—in other words, 
how much it contributes to the chances and costs of system collapse. 
Equipped with this knowledge, it is possible to tax transactions 
according to the risk they pose to the system.

“If you tax systemically risky transactions, you give banks an 
incentive to avoid them, making the system more resilient,” says 
IIASA researcher Stefan Thurner, who spearheaded the approach. 
And testing with models indicates that it is extremely effective—
when the tax is introduced, the system rewires itself into a form that 
is basically free of systemic risk.

Not only that, but it does so without reducing the amount traded. 
Taxes like the “Tobin tax”—proposed as a response to the 2008 
crisis—reduce the number of transactions overall because they are 
charged indiscriminately on every transaction, rather than targeting 
those that increase risk.

“The fascinating thing about systemic risk tax is that it does not 
reduce the volume of transactions, but just re-shapes the network,” 
says Thurner. The idea has yet to be put into action in a real-world 
banking system, but it has already gained attention from the world’s 
central banks, who are interested in calculating the risks associated 
with their own transactions.

While the financial crisis focused attention 
on systemic risk, researchers can study 
numerous systems—from epidemics to 
food security to governance—using the 
same principles.

“When we study these systems 
we are looking at networks of 
nodes and links,” says Ulf 
Dieckmann, Evolution and 
Ecology Program director 
at IIASA. “In a financial 

Highly interconnected networks are 
everywhere in our world, from finance 
to ecosystems: How can we strengthen 
them against collapse? 

http://www.iiasa.ac.at
http://www.iiasa.ac.at/web/home/resources/publications/options/160608-More-than-connecting-the-dots.html
http://www.iiasa.ac.at/web/home/about/news/160411-systemic-risk.html
https://en.wikipedia.org/wiki/Tobin_tax
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“To improve resilience, countries can try 
to diversify their diets and include other 
sources of protein.” Jessica Gephart

system the nodes are banks and the links are transactions, in 
epidemiology the nodes are people and the links are cases of 
infection transmission, and in wildlife conservation the nodes might 
be isolated populations linked by dispersing animals. There is a huge 
diversity of applications for this work.”

Killer disease
Scientists have been warning of the risk of an epidemic sweeping 

across our highly connected world for many years. In an urban public 
transport network, the confined spaces and high numbers of people 
passing through—especially during the daily commute—mean that a 
virulent disease could make its way across a city in even a few hours.

The densely populated city of Tokyo is the perfect place to examine 
how a public transport system might spread a contagious illness and 
the countermeasures needed to protect inhabitants. IIASA researcher 
Akira Sasaki and colleagues used the city as a case study to develop 
a “network centrality measure,” which assesses how important each 
network node—in this case, station—is in terms of disease spread.

Their findings make eye-opening reading, especially for public 
health officials seeking to understand how to allocate resources in 
the event of an outbreak. Targeting the largest station in the city 
with countermeasures is 1,000 times more effective in stopping 
disease spread than at the second largest station, they found, even 
though the number of people passing through is only around 1.5 
times greater. The message is that when the disease strikes, decision 
makers need to pour resources heavily into the biggest station.

Malnutrition
Our vast global trade networks can keep hunger at bay by allowing 

nations to import food when homegrown produce is scarce. But 
these same networks mean that a disruption to food production on 
one side of the planet may cause famine on the other.

In the 1980s, Alaskan boats were landing 240,000 tons of fish 
every year, which was exported to many distant countries. But in 
1989, in one of the worst environmental disasters in history, the 
Exxon Valdez oil tanker foundered on Bligh Reef, pouring millions 
of tons of crude oil into the near-pristine ecosystem. The complete 
closure of the Alaskan fishery that followed led to fish shortages 
around the world.

Seafood plays an important role in food security, making up nearly 
20% of animal protein consumption globally. And it is not just oil 
spills that can disrupt the seafood trade network. Overfishing caused 
the collapse of the northwest Atlantic cod fishery in 1992, when 
the population fell to just 1% of its original size. Disease, invasive 
species, and political turmoil can also reduce a prospering fishery to 
a shadow of its former self.

So when a shock hits the system who suffers the most? Jessica 
Gephart, a postdoc at the National Socio-Environmental Synthesis 
Center, USA, worked on this problem with IIASA colleagues during 
the institute’s Young Scientist Summer Program. “We wanted to 
understand which countries are the most vulnerable to these kinds 

of shocks. Our measure of vulnerability included how big a part 
seafood plays in their diets, and how much a shock to the seafood 
trade might reduce their imports,” says Gephart.

The results show that central and western Africa are at the 
greatest risk. “People in these countries rely on seafood as an 
important source of protein, and they are importers rather than 
exporters,” says IIASA researcher Åke Brännström, a coauthor on 
the paper.

On top of that, when seafood is scarce, prices go up, and people 
in rich countries can just pay more. Adding this dimension into 
the model showed that it puts the poorer countries in central and 
western Africa in an even worse position.

“To improve resilience, countries can try to diversify their diets and 
include other sources of protein. The sad thing is that this is difficult 
in developing countries, which often lack adaptive capacity. Another 
approach would be to try to increase the domestic supply of seafood, 
but care must be taken to avoid the environmental problems of 
overfishing and unsustainable aquaculture practices,” says Gephart.

Disaster despair
Natural disasters provide perhaps the most powerful image of 

system collapse. A hurricane that flattens buildings, floods roads, 
and downs electricity grids has very effectively brought a system 
to its knees.

In South Asia this summer over 1,200 people were killed in 
flooding and landslides as a result of severe monsoon rains, with 
around 40 million people affected by the catastrophe. The media 
showed pictures of people wading through floodwaters clutching 
their few remaining possessions, or families huddled in the wreckage 
of their homes. But what follows a disaster like this often doesn’t 
make the headlines. The loss of prime agricultural land, damaged 
infrastructure, and disruption of children’s education make for 
starvation, poverty, and lost livelihoods long after the flood waters 
subside.

The solution is fundamentally the same as for the financial 
markets or global trade networks—resilience must be built into the 
system. “We can look at disaster risk, that’s about probability, but 
really a disaster like a flood or a storm is only the trigger,” says IIASA 
researcher Stefan Hochrainer-Stigler. “Systemic risk is different, it’s 
the risk to the whole system, and it stems from how the elements 
of a system are connected.”

To understand how a nation’s economy will cope 
when put under the stress of a natural disaster, IIASA 
researchers have been using groundbreaking agent-
based modeling. “We are now able to model an 
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“We can show how a disaster impact 
will spread across the economic system, 
and that gives us a starting point for 
understanding how to strengthen and 
protect that system.” Sebastian Poledna

entire national economy, including households, firms, and banks—
the largest and most detailed model of its kind,” says Sebastian 
Poledna. “We can show how a disaster impact will spread across the 
economic system, and that gives us a starting point for understanding 
how to strengthen and protect that system.”

Ultimately, systemic risk comes from within. External forces—
in the form of bankruptcy, disease, or flood—can expose the 
weaknesses in a system and even lead to its collapse, but preventing 
them is not necessarily the solution, and may not even be possible. In 
the end, the only way to protect a system might be to change it. DB

Further info  
§ Poledna S & Thurner S (2016). Elimination of systemic risk in financial networks by 
means of a systemic risk transaction tax. Quantitative Finance: 1-15.  
[pure.iiasa.ac.at/12653] 
§ Leduc MV & Thurner S (2017). Incentivizing Resilience in Financial Networks. Journal 
of Economic Dynamics and Control 82: 44-66. [pure.iiasa.ac.at/14630] 
§ Yashima K & Sasaki A (2016). Spotting epidemic keystones by R0 sensitivity analysis: 
high-risk stations in the Tokyo Metropolitan Area. PLOS One 11: e0162406.  
[pure.iiasa.ac.at/13919] 
§ Gephart JA, Rovenskaya E, Dieckmann U, Pace ML, & Brännström Å (2016). 
Vulnerability to shocks in the global seafood trade network. Environmental Research 
Letters 11: e035008. [pure.iiasa.ac.at/12165] 
§ Hochrainer-Stigler S & Poledna S (2016). Modelling Macroeconomic Effects of 
Natural Disaster Risk: A Large Scale Agent Based Modelling Approach Using Copulas. 
In: 7th International Conference on Integrated Disaster Risk Management Disasters 
and Development 2016 [pure.iiasa.ac.at/13875]

Stefan Thurner thurner@iiasa.ac.at  
Ulf Dieckmann dieckmann@iiasa.ac.at  
Elena Rovenskaya rovenska@iiasa.ac.at  
Åke Brännström brnstrom@iiasa.ac.at  
Stefan Hochrainer-Stigler hochrain@iiasa.ac.at  
Sebastian Poledna poledna@iiasa.ac.at 

  

The IIASA cross-cutting project Systemic Risk and Network Dynamics brings together the institute’s Advanced 
Systems Analysis, Evolution and Ecology, and Risk and Resilience Programs. “The diversity of different 
network systems makes the study of systemic risk valuable for a large array of applications,” says Elena 
Rovenskaya, Advanced Systems Analysis Program director. “It also means that expertise from a wide 
range of different fields is needed. This interdisciplinary project brings together researchers with 
different skills and backgrounds from across the institute to advance this important topic.”

The project examines:
§ Financial systemic risk
§ Resilience of ecological systems
§ Cascading impacts from extreme hazard events
§ Resilience of global trade and supply chains
§ Global multiple breadbasket failures
§ Perceptions of systemic risk 

www.iiasa.ac.at/Projects/Systemic-Risk
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Deforestation poses a serious threat to 
the Congo Basin—the area surrounding 
the Congo River, which spans six central 

African nations. This area is home to some 
of the most unique wildlife on the planet, 
including mountain gorillas, which make their 
home in the densely populated conflict zone 
of the Albertina rift region in the Democratic 
Republic of Congo.

In a recent study, Aline Mosnier and her 
coauthors found that because of higher 
population density in the forested areas of 
many of these countries, particularly in the 
Democratic Republic of Congo, continued 
deforestation pressure threatens the natural 
habitat of these gorillas. Additionally, tens 

In September 2015, the UN adopted Agenda 2030, which aims, among 
other goals, to “ensure access to affordable, reliable, sustainable and 
modern energy for all by 2030.” This measure was adopted, in part, 

to bring electricity to the 1.1 billion people globally that are currently 
without access to it.

In order to determine how best to achieve this in the areas of the 
globe with least access to electricity (primarily sub-Saharan Africa), 

researchers have developed an open source, spatial electrification 
tool (OnSSET). This tool estimates, analyzes, and visualizes the most 
cost-effective electrification options.

In a study published in the journal Environmental Research 
Letters, Holger Rogner and coauthors confirmed that installation, 
operation, and maintenance costs of electrification are directly linked 
to geographic conditions and changing demand.

Unlike traditional planning tools, which emphasize expanding a 
central power grid, electrification analyses require spatially specific 
information, such as renewable energy flows by geographic grid, 
distance from population centers to nearest grids, and existing or 
needed infrastructure. According to the study, using this new tool will 
allow planners and policymakers to consider different grid options, 
which will contribute considerably to achieving universal access.

“Important information about regions lacking electricity is largely 
absent in national energy statistics and databases,” explains Rogner, 
a guest researcher at IIASA. “Geospatial information systems, which 
utilize modern remote sensing techniques, datasets derived from 
satellite imagery, and digitization of a plethora of existing maps, have 
begun to fill this gap.”                  JS

of thousands of other species of plants 
and animals that make up the region’s rich 
biodiversity are at risk.

More study is needed, Mosnier points 
out, because the information used to track 
the deforestation has been largely unreliable. 
Historical and current land use is very 
uncertain in the region due to satellite images 
obscured by heavy cloud cover, small field 
size, mixed-agroforestry production system 
and unverified statistics.

“Congo Basin countries encompass a 
large rainforest area which has been relatively 
well preserved until now,” explains Mosnier, a 
researcher with the IIASA Ecosystems Services 
and Management Program. “However, 

our results show that while population is 
expected to grow by 36 million over the 
next decade, 9 million hectares of forests 
would be cut, mostly to meet higher local 
food needs. Agriculture intensification 
appears to be the best strategy to reduce 
future deforestation and enhance economic 
development.”  JS

Further info Mentis Di, Howells M, Rogner H, Korkovelos A, Arderne C, Zepeda 
E, Siyal S, Taliotis C, et al. (2017). Lighting the World: the first application of  
an open source, spatial electrification tool (OnSSET) on Sub-Saharan Africa. 
Environmental Research Letters 12 (8): e085003. [pure.iiasa.ac.at/14778].

Holger Rogner rogner@iiasa.ac.at 

Lighting the world through 
open source electricity 

Reversing deforestation in the Congo Basin 

Further info Mosnier A, Tonga P, Mant R, Pirker J, 
Pietsch S, Bocqueho G, Bodin B, Gillet P, et al. (2017). 
CoForTips Congo basin forests: tipping points for 
biodiversity conservation and resilience. Final Report 
(La modélisation des changements d’utilisation des 
terres dans les pays d’Afrique Centrale 2000-2030). 
IIASA Contract No. 13-102, Laxenburg, Austria.  
[pure.iiasa.ac.at/14652] 

Aline Mosnier mosnier@iiasa.ac.at 
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One of the most serious threats to our environment is prolonged 
periods of drought. Droughts can severely impact food security, 
lead to increases in heat-related illness, cause wildfires, and destroy 

the natural habitat of plants and animals that preserve the delicate 
balance in our ecosystem.

In recent years, California has been hit especially hard by prolonged 
drought. Since 2011, the state has seen reduced productivity in 
agriculture, with crop revenue loss estimated at greater than US$810 
million, lack of water availability for irrigation and hydropower, and 
progressive depletion of groundwater storage. In 2014 alone, the 
drought was responsible for more than $2.2 billion in statewide losses.

In a study published in the journal Geophysical Research Letters, 
Yoshihide Wada and his team showed that human activities have 
increased the occurrence and intensity of the hydrological drought in 
California. According to the study, human activities, such as irrigation, 
doubled the likelihood of the severe 2014 drought in California. The 
study also found that regulating water reservoirs upstream could 
intensify drought intensity downstream when storing water and 
alleviate drought when releasing more water during cropping periods.

“Drought is usually associated with climate extremes, such as 
dry spells. However, human water management can be equally 
important for understanding why droughts are getting more severe 
in recent years,” explains Wada, IIASA Water Program deputy director. 
“Irrigation and dam operations can have large impacts on changing 
drought characteristics in California at large.”                                       JS

International migration is a phenomenon 
that constantly alters the social makeup of 
large cities across the globe. In some cases, 

immigrants who move to a new city associate 
primarily with other immigrants, leaving the 
immigrant population fairly isolated from the 
rest of the community.

Montréal, home to roughly 85% of those 
who immigrate to Québec, has a history of 
high levels of immigration and international 
mobility. As such, it is a good indicator of 
how immigrants may choose to integrate 
with their new communities. Historically, this 
has been difficult to accurately measure, since 
most similar studies ignore the fact that many 
immigrants are limited by economic, social, 
and cultural factors, and isolation is therefore 
not out of choice.

In a study published in the journal Applied 
Spatial Analysis and Policy, IIASA researcher 
Guillaume Marois avoided the descriptive 
indicators that commonly fail to take into 
account the wide variety of structures in 

Analyzing the impact of human activities  
on the California drought 

Further info Marois G (2017). A statistical approach for 
analyzing residential isolation and its determinants for 
immigrant communities: an application to the Montreal 
metropolitan region. Applied Spatial Analysis and Policy: 
1-29. [pure.iiasa.ac.at/14518].

Guillaume Marois marois@iiasa.ac.at 

immigrant communities, which is what many 
similar studies use as their primary method 
of measurement.

“I applied statistical modeling that allowed 
the net propensity to live in isolation to be 
identified,” explains Marois. “I found that 
once we take into account the composition 
of groups, no immigrant communities 
are particularly segregated in Montréal.
However, some vulnerable groups in terms 
of education, income, or language, are much 
more isolated than others. In consequence, 
public policies should take this heterogeneity 
into account.” These findings could help 
shape public policy towards these immigrant 
communities.  JS

Further info He X, Wada Y, Wanders N, & Sheffield J (2017). Intensification of 
hydrological drought in California by human water management. Geophysical 
Research Letters 24 (4): 1777-1785. [pure.iiasa.ac.at/14339] 

Yoshihide Wada wada@iiasa.ac.at 

Measuring residential isolation among Montréal’s immigrants 
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Working to improve energy security in India 

Further info Qi W, Abel GJ, Muttarak R, & Liu S (2017). Circular visualization of 
China’s internal migration flows 2010–2015. Environment and Planning A: 1-4. 
[pure.iiasa.ac.at/14736] 

Raya Muttarak muttarak@iiasa.ac.at 

A   s countries around the globe work to improve their energy systems to meet increasing  
 demand, they are looking to do so in the most efficient ways possible. For developing    
 nations such as India, the goal of energy security relies heavily on improved metrics.

Sustainable Energy Security (SES), a function of the aggregate energy system 
of a country, can be defined as “the provisioning of uninterrupted energy services 
in an affordable, equitable, efficient, and environmentally benign manner.”

In a study published in the journal Applied Energy, IIASA researcher Shonali Pachauri and 
her coauthors found that the overall SES index in India increased by 10% from 2002 to 2012, 
indicating a gradual improvement in the performance of the energy demand sub-system in India.

While the study shows that the efforts are paying off, it also shows there is much work that 
still needs to be done. The researchers found that the index is 30% short of the target, which 
underscores both the need—and opportunity—for improvement. Pachauri and her team hope 
that the results will inspire action from policymakers to improve the overall SES index for India.

“Sustainable Energy Security can be considered an end goal of energy policy for 
a developing country such as India,” explains Pachauri. “This quantitative assessment 
reveals key characteristics of the performance of the Indian energy demand sub-
system over time and identifies sectors where improvements are required.” JS

Further info Narula K, Sudhakara Reddy B, & Pachauri S (2017). Sustainable Energy Security for India: An 
assessment of energy demand sub-system. Applied Energy 186: 126-139. [pure.iiasa.ac.at/12340] 

Shonali Pachauri pachauri@iiasa.ac.at 

Since the late 1970s, when it initiated economic reforms and 
began opening up the country, China has experienced rapid 
urbanization. This led directly to a significant redistribution of 

the country’s population from rural areas to urban centers.
Because of a number of factors, including persistent inequalities 

in wages between regions, job opportunities from new growth 
sectors, and social services, roughly 250 million migrant workers 
fled the rural areas they had grown up in to the coastal regions 
and megacities that held economic promise. Another 100 million 
rural citizens are expected to migrate to cities over the next decade.

In a study published in the journal Environment and Planning 
A, IIASA researcher Raya Muttarak and her coauthors analyzed 
the direction and volume of migration flows among the 31 
different provinces in China, and produced a ‘chord diagram 
plot’ to visualize the internal migration flows within the country.

The diagram incorporates a spatial component, depicting 
the four major regions of China (East, Center, West, Northeast) 
through four different color palettes. The diagram also shows 
both the origin and destination of migrants, which should help 
those less familiar with this phenomenon understand the specifics 
around one of the largest migration systems on the planet.

“China’s massive internal migration flows are having a 
considerable impact on the country’s population centers,” 
explained Muttarak. “By visualizing these migration flows, we 
begin to get a better sense of where people are relocating 
and pinpoint some of the reasons behind their migration.” JS 

Visualizing internal migration  
in China 
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Figure 1. Bilateral migration flows during 2010–2015 in China (unit: million).
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In recent decades, China has seen rapid expansion and growth of both its economy and 
the development of major cities. Much of this growth, however, has come at the price of 
severe air pollution and increased carbon emissions.
China, historically rich in coal but not in oil or gas, has sought to combat the climate 

implications of this growth by increasing production of coal-based synthetic natural gas (SNG). 
While SNG helps to improve China’s extreme ambient air pollution, its production increases 
carbon emissions. Since demand for natural gas consumption has grown in China by nearly eight 
fold over the last 15 years and domestic natural gas production has failed to keep pace with 
the demand increase, synthetic natural gas has been identified as a highly practical solution.

In a study published in the journal Proceedings of the National Academy of 
Sciences, IIASA researcher Fabian Wagner and his coauthors showed that China’s 
SNG development has important implications for regional air quality as well as 
overall global climate. While China’s plan to switch from coal to gas will help, 
research shows that use of SNG in the residential sector will have the biggest impact.

“Our team evaluated a number of SNG deployment strategies to find what would 
most significantly improve China’s air quality and reduce carbon emissions,” explains 
Wagner. “We found that by allocating currently planned SNG to households provides 
the largest air quality and health benefits with the smallest carbon penalties.”  JS

In an effort to reduce human impact on the environment, nations 
around the globe are devising plans to curb carbon emissions and 
use renewable energy. Malaysia, which launched a renewable energy 

plan in 2010, is planning to facilitate its renewable energy sector by 
injecting biomethane into its natural gas grid.

One of the most promising options for accomplishing this 
involves using palm oil mill effluent as the biogas. The great upside 

Evaluating outcomes of China’s  
synthetic natural gas development 

Further info Hoo P, Patrizio P, Leduc S, Hashim H, Kraxner F, Tan ST, & Ho WS 
(2017). Optimal Biomethane Injection into Natural Gas Grid – Biogas from Palm  
Oil Mill Effluent (POME) in Malaysia. Energy Procedia 105: 562-569.  
[pure.iiasa.ac.at/14646] 

Piera Patrizio patrizip@iiasa.ac.at 

Further info Qin, Y., Wagner, F., Scovronick, N., Peng, W., Yang, J., Zhu, T., Smith, K.R. & Mauzerall, D.L. 
(2017). Air quality, health, and climate implications of China’s synthetic natural gas development. Proceedings 
of the National Academy of Sciences 114 (19): 4887-4892. [pure.iiasa.ac.at/14545] 

Fabian Wagner wagnerf@iiasa.ac.at 

is palm oil is extremely abundant in Malaysia—it is the world’s 
second largest producer of palm oil behind Indonesia. However, 
there is also still much unknown, as the use of biomethane 
within the natural gas grid has remained largely unexplored.

In a study published in the journal Energy Procedia, IIASA 
researcher Piera Patrizio and her coauthors found that using 
roughly 300 biogas plants, biomethane could be injected into 
the natural gas grid to supply between 40% to 67% of the 
residential fossil gas demand (under current and projected carbon 
price scenarios). This could have a tremendous impact, the study 
shows, but the adoption of such biofuel in the country is highly 
dependent on the presence of suitable transport infrastructure.

“The construction of biomethane injection infrastructure, 
especially the construction of gas pipelines, should be incentivized,” 
explains Patrizio, a postdoc in the IIASA Ecosystems Services and 
Management Program. “By fully supporting this plan, the Malaysian 
government can drastically reduce its carbon emissions and rely on a 
very sustainable energy source for decades to come.”   JS

Injecting biomethane into Malaysia’s natural gas grid 
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More targeted efforts are needed from both the public and 
private insurance sectors in order to encourage people to 
take action to reduce their risk of flood damage, according 

to a new study that examined flood preparedness and attitudes in 
Austria, England, and Romania.

“Currently neither insurance nor governments successfully 
encourage risk reduction. Increased and more targeted efforts, 
particularly from local authorities, will be important, and have the 
capacity to change the picture. This will be exceedingly important 
considering extreme events from climate change,” says IIASA 
researcher Susanne Hanger, who led the study. “This in turn is 
important for insurance to remain viable and for governments to 
not overspend on disaster aid.” 

The study, published in the journal Risk Analysis also finds little 
support for the idea that compensation for flood damage make 
people less likely to take personal risk reduction measures, such as 
taking actions to prepare for an eventual flood or installing structures 
or technologies that can help protect homes from damage. Instead, 
the study finds that neither private insurance nor public compensation 
after a disaster is linked to less risk reduction at an individual level.

The study also found important differences in flood preparedness and 
awareness between the three countries, perhaps related to differences 
in government capacity. In Austria and England, the researchers found 
that public risk reduction infrastructure, such as dams and levees, were 
associated with a lower rate of individual investment in risk reduction 
measures. But in Romania neither insurer’s nor government efforts 
showed any effect on household risk reduction behavior.                  KL

As countries around the world look to reduce their dependence 
on fossil fuels, they are changing the traditional supply and 
demand of energy resources. In the UK, increasing supply of 

renewable energy and integration of new consumer technologies, 
such as electric vehicles, small-scale solar and wind renewables, is 
challenging the way electricity is traditionally balanced in the grid.

Demand side management (DSM) has been recognized as a 
promising solution to overcome the challenge of balancing the grid. 
Operation of flexible consumer technologies can be shifted in time 

Using demand-side management to solve UK energy problems 

Room for improvement in 
European flood preparedness 

Further info Subkhankulova D, Baklanov A, & McCollum D (2017). Demand 
Side Management: A Case for Disruptive Behaviour. In: Advanced Computational 
Methods for Knowledge Engineering. Eds. Le, Nguyen-Thinh, van Do, Tien, 
Nguyen, Ngoc Thanh & Thi, Hoai An Le, pp. 47-59 Cham, Switzerland: Springer 
International Publishing AG. [pure.iiasa.ac.at/14688] 

Artem Baklanov baklanov@iiasa.ac.at

Further info Hanger-Kopp S, Bayer J, Surminski S, Nenciu C, Lorant A, Ionescu R,  
& Patt A (2017). Insurance, public assistance and household flood risk reduction:  
A comparative study of Austria, England and Romania. Risk Analysis.  
[pure.iiasa.ac.at/14737] 

Susanne Hanger-Kopp hanger@iiasa.ac.at 

in order to coincide with renewable electricity generation. However, 
most existing models focus on an isolated system, whereby a single 
aggregator coordinates a pool of homogenous consumers.

In a new study, Dina Subkhankulova and her coauthors showed 
that DSM can lead to negative consequences such as increased system 
demand peaks and higher electricity prices, as a result of electricity 
utilities using it as a tool to compete in the market.

“If done well, demand side management can serve as a powerful 
tool to balance renewables in the grid and help the UK transition to a 
more sustainable system,” explains Subkhankulova, who participated 
in the IIASA Young Scientist Summer Program in 2016. “However, 
when considered in the context of competing electricity utilities, DSM 
could lead to negative effects for the whole system. We argue that 
a relevant regulatory framework for DSM is likely to be required in 
the future.”                              JS
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I
n June, IIASA celebrated the 40th anniversary of its Young 
Scientists Summer Program (YSSP). Over 80 people, including 
YSSP alumni from 1977 to 2017 attended the event at IIASA in 
Laxenburg. The two-day program focused on the impact the 
YSSP has had on alumni careers and how these experiences can 

be used to shape the future of the program.
After introductory remarks by YSSP dean JoAnne Linnerooth 

Bayer and former IIASA Director Roger Levien, who founded the 
YSSP, the program made way for some interesting panel discussions, 
as well as social and networking opportunities. The focus was 
on themes central to IIASA research: the evolution of climate 
governance and research; key challenges for social sciences in the 
context of new technology and old global problems; population 
projections and why education matters; and living in the age of 
adaptation.

The air was abuzz with new ideas and innovative solutions for 
global issues.

For example, Jeanne Anderer, who worked with the Energy 
Systems Program at IIASA in 1978 and was the editor of the 1981 
book Energy in a Finite World, recalled how the energy group at 
IIASA applied systems analysis back in the seventies when most 
researchers were only beginning to understand the benefits of such 
methods for solving complex problems. She also spoke about the  
need to use natural resources more judiciously and strategically for  
a transition of the global energy systems.

 
Another panel spoke about the shift to newer technologies that has 
taken place in the last couple of decades and hence the expectation 
of a similar yet more rapid shift in world trade likely to be seen in 
the next decade. This could mean more sustainable and greener 
businesses as industries seem to be ready to switch to cleaner 
technologies, the panelists said.

Olha Danylo, a 2012 YSSP fellow and current IIASA researcher, 
spoke about a citizen-powered app for disaster response. This 
tool, called Picture Pile, allows people from any part of the world 
to provide crucial information about a disaster as long as they 
have access to smartphones and an internet connection. The data 
provided informs relief or recovery efforts and has wider application 
for humanitarian organizations such as the Red Cross. The sessions 
ended with Adil Najam, a 1994 YSSPer, now the dean of the Pardee 
School of Global Studies at Boston University sharing his views on 
climate adaptation focusing on climate equity and justice.

The anniversary event highlighted the success of the YSSP, which 
is widely seen as one of the institute’s greatest accomplishments, 
and the celebration provided a unique opportunity for alumni to 
network and reconnect.                  PT

40th anniversary celebrations of the YSSP 

Further info The IIASA alumni office has produced a YSSP class book, which is 
available to YSSP alumni. To receive a copy or contribute a page, please contact  
alumni@iiasa.ac.at 

www.iiasa.ac.at/events/40yssp
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YSSP founder Roger Levien takes part in the celebrations 
along with current organizers of the YSSP.
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In September IIASA Council welcomed 
the distinguished scientist and science 
diplomat Michael Clegg as its new chair. 

At the June 2017 Council meeting, Don 
Saari stepped down as both Council chair, 
and Council member for the US National 
Member Organization, having served on the 
Council from June 2013 and as chair since 
November 2014.

On 4 August Marcia McNutt, President 
of the National Academy of Sciences 
(NAS) appointed Clegg as the new US 
representative to the IIASA Council, a 
decision unanimously endorsed by the US 
National Member Organization for IIASA. 
Subsequently Clegg was appointed as chair 
of the Council, following an election by its 
members.

Clegg brings an extensive track record 
of experience and proven international 
leadership success. He has served three terms 
as NAS Foreign Secretary and two terms 
as co-chair of the Inter-American Network 
of Academies of Sciences, and he is the 
current Vice President for External Affairs  

at the International Council for Science. In 
addition, he chaired the Institutional Review 
Panel for IIASA.

The role of chair is to lead the IIASA 
Council, working in collaboration with 
Council members and the IIASA Directorate 
to ensure that business matters move 
forward, as well as presiding over meetings 
and approving agenda items. The chair 
serves for a term of three years.

“I am personally grateful that Dr. Clegg 
has graciously agreed to take on this post 
as the US representative to IIASA. His prior 
contribution as chair of the IIASA External 
Review Committee gives him distinctive 
insights into the challenges facing IIASA, 
as well as their potential solutions,” said 
McNutt. “This knowledge should enable 
him to quickly contribute to IIASA and 
help the organization move forward to 
accomplish its goals.”

IIASA Director General Pavel Kabat 
added, “I would like to thank Don Saari 
again for his service to IIASA both as 
US Council member and as the Council  
chair. Micheal Clegg was the chair of the 
Institutional Review Panel, and we are 

thrilled to have him on board at this exciting 
time in the institute’s development. I would 
also like to thank Alexei Gvishiani, who was 
acting Council chair during the summer 
months.” PB

In 2016, the governing body of IIASA—the Council—commissioned 
an institutional review by an independent panel of experts 
to provide a comprehensive evaluation of IIASA, including all 

structures, processes, and activities. The review aimed to answer 
the overarching questions of whether the general mission and 
ambitions; organizational structure and governance; and scientific 
programs and their policy-relevant implications are fit-for-purpose 
and future-proof.

The review panel gathered a huge amount of evidence through 
online surveys, site visits, document analysis, and interviews. They 
presented their findings and recommendations in a report to the 
Council in June 2017.

Among the key findings the report recommended that IIASA:
• Continue its legacy and contribution to excellence in science, 

 
 
• Reflect on and refine its vision and mission,
• Revisit and clarify the value proposition for member countries,
• Focus on governance and leadership reform,
• Modernize internal systems,
• Appoint a task force to support an institutional renewal process.

The IIASA Council and management are very grateful to the 
review panel for their recommendations to further strengthen the 
unique strength and global reach of IIASA. The Council and the 
Director General are currently working on a strategy to implement 
the review recommendations. This will include establishing a 
taskforce under Council’s leadership to take forward the review 
recommendations. The taskforce is expected to begin work in the 
first quarter of 2018.               PB

Institutional review

Further info www.iiasa.ac.at/review-17

IIASA Council 
The IIASA Council is the governing body of 
the institute, comprised of one permanent 
representative from each of the National Member 
Organizations. More details and  
a complete list of Council members: 
www.iiasa.ac.at/CouncilMembers. 

Panel members
Professor Michael Clegg, Chair
Emeritus Donald Bren Professor of Biological Sciences, 
School of Biological Sciences, University of California, 
Irvine
Past Foreign Secretary, US National Academy of 
Sciences

Professor Dr. Tyseer Aboulnsar
Former Professor of Electrical Engineering, Faculty of 
Applied Science, University of British Colombia, Canada
Visiting Professor at Nile University in Cairo

Dr. Heide Hackman
Executive Director, International Council for Science 

Professor Erkki Leppävuori
Former President and CEO VTT Technical Research 
Centre, Helsinki, Finland

Professor Dr. Dirk Messner
Director of the German Development Institute
Research Co Director: Centre for Advanced Studies on 
Global Cooperation Research
Co-Chair: German Advisory Council on Global Change

Professor Abdul Hamid Zakri
Professor Emeritus
Science Advisor to the Prime Minister of Malaysia
Founding Chair of the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services 

Professor Linxiu Zhang
Professor and Deputy Director Center for Chinese 
Agricultural Policy IGSNRR, Chinese Academy of 
Sciences

Review panel secretariat: Dr. Melody Mentz

Council Chair
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IIASA activities surrounding the  
UN General Assembly 
An IIASA delegation traveled to New York to 
take part in several events surrounding the UN 
General Assembly. Director General Pavel Kabat 
participated in the Sustainable Development 
Solutions Network Leadership council meeting 
and related events. Other IIASA engagements 
included a presentation on the transition to a 
low carbon economy by Deputy Director 
General Nebojsa Nakicenovic and performances 
by Science and Arts Associate Gloria Benedikt 
and Distinguished Visiting Fellow Jeffrey Sachs 
at the ‘’Concert for a Sustainable Planet”. 
www.iiasa.ac.at/events/UNGA-17 

Chocolate as a force for good 
A delegation from Ferrero, the third largest 
chocolate and confectionary company in the 
world, visited IIASA in August to strengthen 
collaborations and sign a Memorandum of 
Understanding. Ferrero have already funded 
three Young Scientists Summer Program 
participants, and plan to fund a postdoc in 
2018. IIASA has collaborated with Ferrero on 
how to avoid deforestation on palm estates in 
Malaysia, where the company sources its 
products. 
www.iiasa.ac.at/events/Ferrero-17 

Cooperation over competition 
At a high-level meeting orchestrated by the 
IIASA futures initiative Challenges and 
Opportunities of Economic Integration within 
a wider European and Eurasian Space, 
participants discussed cooperation between 
the regions, especially in the light of the new 
joint declaration between Greece—and EU 
state—and the Eurasian Economic Union and 
negotiations between Armenia—a member  
of the EAEU—and the EU. 
www.iiasa.ac.at/news /
EurasianCooperation-17 

Arctic advances 
At the Arctic Circle Assembly this fall, the 
IIASA-led Arctic Futures Initiative (AFI) 
welcomed the Arctic Circle as a partner. AFI 
now combines the expertise of IIASA with the 
convening power of the Arctic Circle, the 
largest network of international dialogue on 
the future of the Arctic. AFI was presented by 
IIASA Director General Pavel Kabat and former 
president of Iceland Olafur Ragnar Grimsson  
in a plenary session, and IIASA ran breakout 
sessions on subjects from the northern sea 
route and global trade, to Arctic fisheries. 
www.iiasa.ac.at/events/ArcticCircle-17 

C
an public debates withstand the mounting threats of hate speech and an anti-liberal 
zeitgeist? Can sustainable behavior be incentivized without unduly suppressing 
individual freedom? How do we avoid fraud and manipulation in the media? These 
are just a few of the questions participants grappled with at the fourth annual retreat 
of the Alpbach-Laxenburg Group (ALG).

Held in August, IIASA leadership and researchers joined global business leaders, investors, 
and academics in Alpbach, Austria, for the event.

The retreat coincided with the Political Symposium of the European Forum Alpbach (EFA), 
and the closing plenary was co-organized by IIASA and EFA. It began with a dynamic session 
by the Global Impact Hub Network on how pioneering entrepreneurs can collaborate with 
governments, private and civic institutions, and society to drive the behavioral, social, and 
institutional changes needed to achieve the UN Sustainable Development Goals.

This was followed by a unique dance-science performance—InDilemma—where four 
dancers and two choreographers joined forces to collaborate on a piece demonstrating 
game theory and the mathematics behind conflict and cooperation. Led by IIASA Science 
and Arts Associate Gloria Benedikt, with IIASA researchers Piotr Magnuszewki and Karl 
Sigmund, the performance interacted with the audience to demonstrate how cooperation 
can benefit everyone.

The plenary concluded with a panel discussion among ALG members, chaired by former 
President of Austria, Heinz Fischer.

As strategic partners, IIASA and the EFA launched the ALG in 2013. In the past three years, 
the group has held high-level retreats during the Political Symposia to discuss sustainable 
development and the implementation of the Sustainable Development Goals.               PB

Thought leaders gather  
for ALG retreat 

Further info  including videos from the plenary session: www.iiasa.ac.at/events/ALG-17
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https://www.flickr.com/photos/iiasa/36723540112/in/album-72157685709322734/
https://www.flickr.com/photos/iiasa/36848486282/in/album-72157685709322734/
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As climate change warms the planet, it is 
the Arctic where the effects are most 
pronounced. According to reports, 

the Arctic is warming twice as fast as the 
rest of the world. That in itself is a cause for 
concern. However, as the region increasingly 
becomes ice-free in summer, making 
shipping and other activities possible, 
another threat looms large: an oil spill.

An oil spill in the Arctic could be 
particularly dangerous because of the 
region’s sensitive ecosystem and harsh 
climatic conditions, which make a cleanup 
next to impossible. With an increase in 
maritime traffic and an interest in the 
region’s untapped petroleum reserves, 
the likelihood of an oil spill increases 
significantly.

Maisa Nevalainen, as part of the 2017 
Young Scientists Summer Program (YSSP), 
worked to assess the extent of the risk posed 
by oil spills in the Arctic marine areas.

Researchers don’t know how vulnerable 
Arctic species would be to a spill, and which 
species would be affected more than others. 
Nevalainen, as part of her study at IIASA, 
developed an index-based approach for 
estimating the vulnerability (an animal’s 
probability of coming into contact with oil) 
and sensitivity (probability of dying because 
of oiling) of key Arctic functional groups of 
similar species.

While the work is still ongoing, Nevalainen 
has found that impacts of an oil spill vary 
widely depending on species. “Depending 
on the extent of the spill and the ecosystem  

 
in the nearby areas, a spill can lead to 
anything from an unfortunate incident to a 
terrible disaster,” she says.  PT

blog.iiasa.ac.at/tewari-17a

An environmentally friendly lifestyle 
keeps the consumption of natural 
resources to a minimum, and 

those wishing to live sustainably should 
steer clear of short-lived goods such as 
throwaway fashion or plastic bottles. Even 
durable goods, however, often require 
complementary disposable goods, which 
add up to substantial amounts of energy 
and resources. For instance, using a vehicle 
requires fuel and other services such as 
repairs and insurance.

For his project in the 2017 YSSP, Gibran 
Vita investigated how the use of durables, 
consumables, and services changed 
between 1995 and 2011, and what that 
means for global energy consumption.

In the research, he traced the energy 

footprints of a range of durable goods, 
such as washing machines, and non-durable 
goods like fuels and cleaning chemicals. 
The calculations covered the entire lifecycle, 
from cradle to grave, of 200 goods in the 
43 largest economies in the world, and five 
world regions, including Africa and Asia.

Vita found that the production and 
distribution of durable goods is responsible 
for 11% of the global energy footprint. 
However, the services and consumables 
needed to run these durable goods 
amount to 41% and 5% of global energy, 
respectively. That means 57% of global 
energy is either directly or indirectly related 
to durable goods.

“Human development relies upon 
modern energy, and modern energy can  

 
only be used through appliances,” says 
Vita. “The emphasis should not only be 
on cleaner and more energy efficient 
production, but mainly on cutting down the 
total energy in material goods we require to 
live well.’’  CN

www.iiasa.ac.at/yssp

What would an 
oil spill mean for the Arctic? 
2017 YSSP participant Maisa Nevalainen explores how an oil  

spill would affect vulnerable Arctic wildlife 

Is a sustainable lifestyle 
achievable?  
Gibran Vita, a 2017 YSSP participant, looks at how use of  

durable goods contributes to energy demand
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Katya Perez Guzman 

is an IIASA-Mexico postdoc, 

funded by the Mexican National 

Council for Science and 

Technology (CONACYT) and 

IIASA, in the IIASA Advanced 

Systems Analysis Program. Her 

research focuses on how oil-rich 

countries can achieve 

sustainable development.  

From oil rich to low carbon 
Q&A with IIASA postdoc Katya Perez Guzman 

 Q What led to your interest in public policy and environmental issues?  
 A Nature has fascinated me since childhood. We can only continue to benefit 

from nature if we consider it in socioeconomic development. As a researcher, I 
seek to find ways to ensure a harmonious relationship between nature, people, 
and economic growth.

The experience I had when working at a Mexican non governmental 
organization  (the Mexican Centre for Environmental Law) after my 
undergraduate studies led me to the realization of how important it is to 
complement advocacy efforts with informed science, as well as engaging 
different actors to achieve desired changes in policies and environmental 
management. 

 Q Why are these issues particularly important in Mexico?  
 A Mexico is one of the largest fossil fuel producers and exporters in the world. 

The economy of the country heavily relies on income from oil. Earnings from oil 
were high in the 1980s and 1990s, and were re-invested to produce more oil. 
But in recent years, revenue from oil has declined due to falling production and 
low prices on the international market. This trend is also seen in Venezuela and 
Nigeria, leading to political and economic instability and affecting the provision 
of social services.

This extraction of fossil fuel leads to high CO2 emissions, and locally fossil fuels  
are also used to generate highly subsidized electricity, again driving emissions up. 

 Q What can the country do to move forward?  
 A The Mexican government must dedicate investment towards cleaner 

technologies and clean energy such as solar and wind. Doing so will ensure 
energy production goes on but with lower emissions.

In terms of climate change mitigation, the country needs to map out the barriers 
to achieving a low carbon economy. This is one of the directions of my study 
while at IIASA, where I am focusing partly on the “carbon curse”—the theory 
that fuel-rich countries are doomed to high CO2 emissions per unit of GDP. The 
curse entails several economic, political, and social mechanisms by which oil 
revenues can affect a country, preventing it from attaining sustainable 
development.

Mexico is also highly vulnerable to changes in precipitation patterns and 
increasing drought. The use of oil revenues to increase the country’s resilience 
could cushion it from the negative impacts of climate change. At IIASA I am 
developing a measure of the carbon curse to help policymakers to determine 
how close an oil-extractive economy can get to being a low carbon economy.  

 Q You also examine the “natural resource curse”—where the exploitation 
of natural assets can actually be detrimental to the economies of developing 
countries. Is it possible for countries to avoid this path? 
A Botswana, a country rich in diamonds, is a good example demonstrating 
that this route can be avoided. But this requires governments to put firm 
structures and policies in place as well as transparency in the management of 
revenue from natural wealth. Diversifying and strengthening other economic 
sectors can also help.      CN

Read more at 
blog.iiasa.ac.at/perez-17

Katya Perez perezguz@iiasa.ac.at 

http://www.iiasa.ac.at
http://blog.iiasa.ac.at/perez-17/
mailto:perezguz%40iiasa.ac.at%20?subject=


Thank you for  
your support

§  YSSP Fund: Olugbemisola Samuel of Nigeria and Nemi Vora of India 
participated in the Young Scientists Summer Program (YSSP), funded by 
our donors. Samuel, who studies air pollution in West Africa, joined the 
World Population Program. Vora, who works on the interdependencies 
between food, energy, and water systems, joined the Advanced Systems 
Analysis Program for her summer work.

§ Petr Aven Fellowship: The Petr Aven Fellowship offers funding each 
year for one advanced graduate student from Russia or a developing 
country that is not a member of IIASA to participate in the YSSP. This 
year’s awardee, Dmitrii Iakubovskii of Russia, joined the Risk and Resilience 
Program to do research on the reliability of electrical power systems.

§ Roger Levien Fellowship: Recognizing the vital role of science 
communication in bringing about policy change towards sustainable 
development, this year, former IIASA director Roger Levien funded a IIASA 
Science Communication Fellow. The awardee, Parul Tewari of India, worked 
in the IIASA Communications Department to help communicate IIASA 
research to a wider audience.

Donate for 2018
With your support, IIASA will be able to continue international and truly 
independent scientific investigation into today’s global challenges. Your 
help will make the voice of researchers stronger in global policymaking. 
Your investment in young researchers will help them develop tomorrow’s 
solutions to today’s global problems. Support science for global change 
and donate to the YSSP Fund today! www.iiasa.ac.at/donate 

Thanks to the generous support of the IIASA 
community, four talented young people joined 
IIASA in the summer of 2017. 

www.iiasa.ac.at/ysspfund

http://www.iiasa.ac.at/web/home/about/giving/waystogive/Ways-to-give.en.html
http://www.iiasa.ac.at/web/home/about/giving/yssp_fund/ysspfund.html

