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Incubating 
interdisciplinary insights

In the last few months, my travels as IIASA director have included some 
unusual connections. In April, I met with leaders of the Catholic Church, 
the UN Secretary-General, and a group of scientific advisors to discuss 
climate change at a conference at the Vatican. Earlier in the year, ballet dancer 

and economist Gloria Benedikt spoke at the launch of our new project, 
The World in 2050, about the connections between economics and 
the irrational.

Why, as director of a scientific institute, am I meeting and working with 
artists and religious leaders? I argue that the question should be rather, 
why don’t more scientists do so?

When we’re talking about global challenges that affect everyone on the 
planet, it is in fact vital to draw insights from beyond the traditional walls 
between disciplines, and from beyond science itself, from other fields of 
human creativity and thought.

IIASA has long been a leader in interdisciplinary research. As you will see from 
this issue, bringing together scientists from different fields and backgrounds can 
lead to unexpected insights and paradigm-changing findings. Such discoveries 
are by nature unpredictable. We can’t plan them out, and we’ll never know 
when they will happen. Yet by creating a welcoming environment for researchers 
to exchange ideas, IIASA has become an incubator for such discoveries. 
In “Getting to Eureka” (page 14) you will read about a few recent insights, 
achieved by collaborations by scientists working from multiple disciplinary 
perspectives. That is what the work of IIASA and its partners is all about.

“The Climate–Poverty Conundrum” (page 20) shows how using systems analysis 
to study the interactions between seemingly conflicting goals like dealing with 
climate change and reducing poverty not only identifies otherwise imperceptible 
synergies but also the trade-offs needed between different courses of action 
to achieve the best possible outcomes. “Forever Young” (page 12), shows how a 
new way of looking at an old problem can completely change the results—and the 
implications for society.

However you read Options, whether the printed version or online, 
I hope you enjoy it and gain new insights from it. +

opt15s-final1-corrections_p2.indd   2 23-Jun-15   10:29:45 AM
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Envisioning the future of farming

In a recent study, Wilfried Winiwarter, 
a researcher in the Mitigation of Air 
Pollution and Greenhouse Gases (MAG) 

Program, explored the possible directions 
that agricultural innovation might take 
in the future.

“I call this a science fiction paper,” says 
Winiwarter. “It’s not about what exists 
and can be implemented immediately, 
but about the possible innovations that 

could conceivably be developed in the 
long term.”

Within the next few decades, the world 
will need to increase food production 
to support a growing population that 
is striving for higher shares of animal 
protein in their nutrition. Food production, 
however, always affects the environment. 
To increase food production, without 
further increasing nitrogen pollution and 

greenhouse gas emissions, agricultural 
systems will need to innovate.

The new study reviewed existing tech-
nical and scientific literature on agricultural 
innovations. Topics investigated ranged from 
seemingly simple changes, like increased 
urban farming and more efficient use of 
fertilizer and irrigation, to radical techno-
logical fixes like genetic modification and 
culturing artificial meat in a lab. While many 
detailed aspects of such innovations remain 
unknown, the available design studies allow 
researchers to identify the biophysical con-
straints inherent to their implementation.

“There is no ‘silver bullet’ to resolve the 
environmental damage of agriculture,” 
Winiwarter says. Instead, future innovations 
will need to be carefully monitored and 
evaluated for potential environmental 
effects to minimize damage of nitrogen 
pollution and maintain livelihoods.

Read more at blog.iiasa.ac.at. KL

Further info Winiwarter W, Leip A, Tuomisto HL, 
Haastrup P (2014). A European perspective of innovations 
towards mitigation of nitrogen-related greenhouse gases. 
Current Opinion in Environmental Sustainability 
9–10:37–45 [doi:10.1016/j.cosust.2014.07.006].

Wilfried Winiwarter winiwart@iiasa.ac.at

Banking system remains at risk

Future collapses in the world’s financial markets are almost certain 
if steps are not taken to radically rethink the current regulation 
regime, according to new research.

“To design future financial and banking systems to work in 
such a way that they simply could not collapse would be a major 
milestone,” IIASA’s Stefan Thurner says. “In this study, we aimed 
to test whether current worldwide credit regulation methods are a 
good way of reducing the risk of financial system collapse.”

To test the effectiveness of current credit regulation, researchers 
used a simple agent-based computer model in which banks, 
investors, and households interacted with each other as if in the 
real world. “We then imposed the current regulation scheme, 
known as Basle 11, under which banks are required to hold a 
capital cushion, into that model and we assessed the likelihood 
of financial collapse,” Thurner explains.

The researchers found that even when operating under optimal 
circumstances, the Basle framework could not ensure systemic stability.

Thurner says, “Indeed, we found that greater regulation 
sometimes even increases risk. Counterintuitively, our message is 
that tighter Basle-type regulation creates more risk than would have 
existed with no regulation at all.”

Thurner and colleagues have also proposed entirely new 
regulations to manage systemic risk. “We believe that regulation 

has to focus on the structure of financial networks, and we have 
shown how this can be done with a systemic risk transaction tax. 
Our  proposal is currently under debate by central bankers and 
decision makers in several countries.” JO
Further info Poledna S, Thurner S, Farmer JD, Geanakoplos J (2014). 
Leverage-induced systemic risk under Basle II and other credit risk policies. 
Journal of Banking & Finance 42:199–212 [doi:10.1016/j.jbankfin.2014.01.038].

Stefan Thurner thurner@iiasa.ac.at
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Game theory 
sheds light on corruption

Illegal logging is a major cause of deforestation around the world. But addressing the 
problem may be more complicated than previously thought, according to a new study 
in the Journal of Theoretical Biology, led by IIASA Evolution and Ecology Program (EEP) 
researcher Karl Sigmund.
Researchers use game theory to examine how people and groups behave, in particular 

in problems involving public goods threatened by the tragedy of the commons. Models 
based on game theory have been used to show how institutions providing positive and 
negative incentives (rewards and penalties) can convince people to change their behavior 
for the good of the many. But what happens if these institutions themselves become 
corrupt, and the people who are supposed to enforce the rules don’t follow them? 
Who watches the watchers?

The new study is the first to apply game theory to the problem of corruption in 
institutions, using illegal logging as a case study. It finds that once a system has descended 
into corruption, it is extremely difficult to change it. The same is true of a system 
that is not corrupt—once it is set up, it can trundle along with little investment and 
is unlikely to become corrupt.

In mathematical terms, this is known as bistability.
What that means in real life, say the researchers, is that it may be far more difficult than 

people expect to fight corruption once it has set in. The study identifies several strategies 
that can work, however. First, educating the rule enforcers about corruption, could be 
more cost-effective than going after the perpetrators. Second, the study finds that making 
corruption public greatly improves the chances of corrupt officers changing their ways.

EEP Director Ulf Dieckmann, who also contributed to the study, says that gaining 
a better understanding of the drivers of corruption could help improve governance 
practices worldwide. KL
Further info Lee J-H, Sigmund K, Dieckmann U, Iwasa Y (2015). Games of corruption: How to suppress 
illegal logging. Journal of Theoretical Biology 367:1–13 [doi:10.1016/j.jtbi.2014.10.037].

Karl Sigmund ksigmund@iiasa.ac.at

Science for sustainable 
development?
In a new comment in Nature, IIASA Deputy 
Director General Nebojsa Nakicenovic 
and co‑authors argue that “science must be 
at the heart” of plans for the Sustainable 
Development Goals (SDGs), which the UN 
is set to adopt in September 2015. With 17 
goals and 169 targets, the researchers say, 
the SDGs are far more complicated than 
the Millennium Development Goals they 
are replacing. Many of the aims still 
need to be defined in more detail, 
and new monitoring and evaluation 
procedures will be needed.
www.iiasa.ac.at/news/sdg-nature-15

Earth Statement: 
A year of opportunity
A statement by the Earth League 
on Earth Day, 22 April, highlighted the 
key role of events in 2015 on the path to 
a sustainable future. The “Earth Statement,” 
signed by Earth League members including 
IIASA leaders, provided eight essential 
elements for climate action at the Paris 
climate summit in December.
www.iiasa.ac.at/news/earthstatement-15

Forests of the future
A new book, The Future Use of Nordic 
Forests, edited by IIASA researcher 
Florian Kraxner provides the latest 
thinking on boreal forest management. 
The book includes research on the impacts 
of climate change on Scandinavian forests, 
as well as the future of sustainable forest 
management. In May, Kraxner and colleagues 
presented the new book at the International 
Boreal Forests Research Association (IBFRA) 
conference in Helsinki.
www.iiasa.ac.at/news/forest-15

Drought and climate change
Many regions of the world, 
including the Mediterranean and 
the western United States, may see 
unprecedented drought due to climate 
change before the year 2050, according 
to a new study presented this April at 
the European Geosciences Union General 
Assembly. In the study, Yusuke Satoh, 
a postdoctoral researcher in IIASA’s 
Water Program, projected for 26 world 
regions the point at which drought 
severity would become unprecedented 
in the historical record.
www.iiasa.ac.at/news/drought-15
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Connecting the dots
Understanding patterns in distributions 
of localized entities as diverse as humans, 
trees, animals, houses, firms, factories, 
crimes, etc., is an important challenge for 
spatial statistics. Until now, key methods 
have focused on the spatial relationships 
between pairs of locations. In a new study, 
IIASA researchers have introduced new 
methods for analyzing triangles of 
locations. The resultant third‑order 
statistics can reveal patterns not 
captured by the traditional range 
of second‑order statistics.

Sustainability and the 
land–water–food nexus
A new IIASA study, presented at the 
International Soil Week conference 
in April, examines the economic links, 
co‑benefits, and trade‑offs between 
the different aims of the proposed 
Sustainable Development Goals, 
particularly between land, food, and 
water resources. Conservation efforts 
focused on a single resource or region 
can drive prices up, leading to food 
insecurity and even greater exploitation 
of other resources, the study found.
www.iiasa.ac.at/news/esm-sdg-15

Longer life—slower aging?
Faster increases in life expectancy 
do not necessarily produce faster 
population aging, according to new 
IIASA research published in the journal 
PLoS ONE. In fact, according to researchers 
Warren Sanderson and Sergei Scherbov, 
when new measures of aging are taken 
into account, the opposite is true. 
Read more on page 12.
www.iiasa.ac.at/news/aging-life-15

Education and vulnerability
Education makes people less vulnerable 
to natural disasters such as floods, 
landslides, and storms that are expected 
to intensify with climate change, 
according to a new study from IIASA 
population researchers. In a paper 
published in Science, Wolfgang Lutz, 
Raya Muttarak, and Erich Striessnig 
show that in many cases, educational 
expansion could be a better investment 
for climate adaptation than conventional 
investments in infrastructure. 
Read more on page 14.
www.iiasa.ac.at/news/pop-edu-14

Citizen science boosts 
global mapping efforts

Hundreds of satellites orbit our planet, like bumblebees buzzing around a flowering 
apple tree. While many of these satellites link global communications networks, 
a number are dedicated to scientific studies of the Earth, measuring the planet’s 
surface and atmosphere.

Yet even with all the satellite data about the Earth’s surface, maps of the planet’s land 
cover—forests, grasslands, farms, waterways, and cities—still suffer from disagreement 
between sources and missing information. We don’t know where all the Earth’s forests 
are, nor do we know where and how much cropland is being farmed. Yet these data are 
vital for understanding global issues like climate change and food security.

IIASA’s Geo-Wiki team takes a unique approach to global land-cover mapping, combining 
and comparing multiple satellite data products, and relying on the most innovative and creative 
computing system in existence—the human brain—to check their work and train the model.

This spring, the team has published new global maps of forest and cropland, 
which combine remote sensing data from multiple sources, including input from the 
Geo-Wiki citizen science network.

Both maps are a leap forward compared to existing data products. The cropland maps, 
for instance, use comparisons between satellite data products to determine the likelihood 
that cropland exists in a given place. The cropland maps also include the first-ever map of 
field size based on crowdsourced data.

The researchers used the same methods to produce their new map of global forest 
cover, which was published this spring, the first to be consistent with statistics of the 
Food and Agriculture Organization.

IIASA researcher Dmitry Schepaschenko, of the Geo-Wiki team, says, “By combining 
different data sources, and incorporating the input of trained citizen scientists, 
we were able to produce new maps that are more accurate than any existing data source.”

All the maps are available for exploration and download at www.geo-wiki.org. KL
Further info Schepaschenko D, See L, Lesiv M, McCallum I, Fritz S, Salk C, Moltchanova E, Perger C, 
Shvidenko A, Albrecht F, Kraxner F, Dürauer M, Obersteiner M, et al (2015). Development of a 
global hybrid forest mask through the synergy of remote sensing, crowdsourcing and FAO statistics. 
Remote Sensing of Environment 162:208–220 [doi:10.1016/j.rse.2015.02.011]. § Fritz S, See L, 
McCallum I, Bun A, Moltchanova E, Duerauer M, Perger C, Havlik P, Mosnier A, Schepaschenko D, 
van der Velde M, Dunwoody A, Kraxner F, Obersteiner M, et al (2015). Mapping global cropland field size. 
Global Change Biology 21(5):1980–1992 [doi:10.1111/gcb.12838].

Steffen Fritz fritz@iiasa.ac.at
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What would it take to limit climate change to 1.5°C?

More than 100 countries worldwide are championing a limit 
in temperature rise of 1.5°C above preindustrial levels as a 
safer goal than the currently agreed international aim of 2°C. 

Now, researchers at IIASA, the Potsdam Institute for Climate Impacts 
Research (PIK), and other partners have analyzed the climate policy 
actions and targets required to limit future global temperature rise 
to less than 1.5°C by 2100.

According to a study published this spring, the researchers 
find that achieving this limit is feasible, at least from a purely 
technological standpoint. The new study examines scenarios for 
energy, the economy, and the environment that are consistent 
with limiting climate change to 1.5°C above pre-industrial levels, 
and compares them to scenarios for limiting climate change to 2°C.

“Actions for returning global warming to below 1.5°C by 2100 
are in many ways similar to those limiting warming to below 2°C,” 
says  IIASA researcher Joeri Rogelj, one of the lead authors of 
the study. “However, the more ambitious 1.5°C goal allows for no 
delay in global mitigation action and the window for achieving this 
goal by 2100 is small and closing rapidly.”

The authors note, however, that the economic, political, and 
technological requirements to meet even the 2°C target are 
substantial. In the run-up to climate negotiations in December 
2015, such information is important for policymakers considering 
long-term goals and the steps required to achieve these goals. KL

Further info Rogelj J, Luderer G, Pietzcker RC, Kriegler E, Schaeffer M, Krey V, 
Riahi K (2015). Energy system transformations for limiting end-of-century warming 
to below 1.5°C. Nature Climate Change 5:519–527 [doi:10.1038/nclimate2572].

Joeri Rogelj rogelj@iiasa.ac.at

Linking climate mitigation and adaptation

What is the connection between policies to mitigate 
future climate change and those that aim to help 
societies to adapt and survive in a new climate reality? 

Can the integration of these two types of climate policies 
be synergistic or are there conflicts? Surprisingly, the studies 
on interrelationships between adaptation and mitigation 
policies have not yet been examined in a systematic manner. 
In a new study, IIASA researcher Mia Landauer and colleagues 
from Aalto University in Finland take the first stab at the issue.

“Adaptation and mitigation have been traditionally handled as 
two separate policies to combat climate change,” says Landauer, 
a guest research scholar in IIASA’s Risk, Policy and Vulnerability 
Program. In a recent article in Climatic Change, Landauer and 
colleagues conducted a systematic literature review of the 
research on their interrelationships—the conflicts, trade-offs, 
and synergies between adaptation and mitigation.

They found that far from being separate and distinct policies, 
adaptation and mitigation can often work best if addressed in 

concert, especially in urban areas. For example, in the 
building sector, many benefits of integration of climate 
mitigation and adaptation can be gained. Sometimes, 
trade-offs between the two climate approaches are 
inevitable and the policy goals may conflict—for 
example, urban densification may aid climate mitigation 
but can reduce the potential to adapt to flood risk.

Landauer says that it is not surprising that urban 
areas have been the particular focus of research. The 
systematic review identifies a number of opportunities 
and challenges of integrating adaptation and mitigation 
in cities that can be identified across multiple scales.

Read more at blog.iiasa.ac.at. KL

Further info Landauer M, Juhola S, Söderholm M. 
Inter-relationships between adaptation and mitigation: A systematic 
literature review. Climatic Change (published online 8 April 2015) 
[doi:10.1007/s10584-015-1395-1].

Mia Landauer landauem@iiasa.ac.at©
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Taking the temperature of the climate talks
IIASA scientists Keywan Riahi and 
Joeri Rogelj give Earth’s energy systems 
an annual checkup for the Emissions Gap 
Reports, which analyze progress on 
global climate protection.

S
ince 2010, the global climate has had its vital signs 
tested every year in the Emissions Gap Reports of the 
United  Nations Environment Programme (UNEP), which 
serve as a complement to the detailed periodic reports of 
the Intergovernmental Panel on Climate Change (IPCC).

The 2009 Copenhagen Accord recognized “the scientific view” 
that deep cuts in greenhouse gas emissions are required to keep 
global temperature rise to below 2°C this century. The accord 
was based on voluntary reductions. Some nations agreed with 
the 2°C limit, some said greater stringency was needed, and 
some thought the implied emission reductions were unfair. 
However, most agreed that, for now, the 2°C limit provided a 
useful goal and a basis for benchmarking.

Post-Copenhagen, UNEP began compiling and publishing 
annual Emissions Gap Reports to assess whether country 
pledges were on track to limiting temperature increase to 2°C. 
UNEP, in five reports to date, documented that the gap, though 
large, can be bridged through urgent collective action to 
mitigate climate change and pursue wider development goals. 
The 2014 Report showed, for instance, a gap of approximately 
8–10 gigatonnes of carbon dioxide equivalent (GtCO2e) in global 
emissions in 2020, if countries implemented current pledges.

IIASA researchers, Keywan Riahi and Joeri Rogelj have been 
key shapers of the Gap Report, and helped devise the format. 
“We  look at what the gap in 2020 or 2030 will be between 
emission levels consistent with achieving the 2°C limit and the 
emission levels expected if country commitments are met,” 
says Riahi, IIASA Energy Program director.

I IASA models, in particular the MESSAGE Integrated 
Assessment Modeling framework, have underpinned the 

UNEP assessments, and I IASA energy researchers, with 
partners worldwide, have coordinated many of the underlying 
international model comparisons.

Rogelj and Energy Program Deputy Director Volker Krey 
are also participating in the Structured Expert Dialogue, which 
reports directly to the United Nations Framework Convention 
on Climate Change (UNFCCC) on the adequacy of the 2°C goal.

UNFCCC countries fully accept UNEP’s yearly stocktaking. 
“The  Gap Report is vital to policymakers as among the most 
highly cited documents in country interventions in the international 
climate negotiations,” says Rogelj. “Its conclusions are constantly 
mirrored in the final decision texts of the climate summits.” KP
Further info UNEP (2014). The Emissions Gap Report 2014. United Nations 
Environment Programme (UNEP), Nairobi. § www.iiasa.ac.at/impacts/emissionsgap

Joeri Rogelj rogelj@iiasa.ac.at § Keywan Riahi riahi@iiasa.ac.at

2015 is a pivotal year in global agreements 
related to climate change, disaster finance, 

and sustainable development. IIASA and its 
partners are injecting science into the process 

at a number of key stops along the way.

The post‑2015 agenda

Delhi Sustainable Development Summit
IIASA leaders participate in the annual summit on 

sustainable development and climate change.
5–7 Feb  Delhi, India

10–12 Mar  Vienna, Austria
Towards a Sustainable Future

IIASA and partners launch two new projects, 
The World in 2050 and Integrated Solutions.

World Conference on Disaster Risk Reduction
IIASA researchers inform deliberations regarding 

disaster risk reduction at the third UN summit.
14–18 Mar  Sendai, Japan
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Tradeoffs 
in the tropics

It ’s a story that is common to the 
tropical regions of the world: millions 
of people live in poverty, in dire need 
of jobs and economic development. 

But development—whether mining, 
agricultural, or urban—often means 
cut t ing t rop ica l  fo res t s  that  ho ld 
irreplaceable value for the planet as a 
whole, as well as for local environments. 
The rainforests of the Amazon, the Congo, 
and Southeast Asia are home to the 
greatest biodiversity on the planet and 
serve as a climate regulator for the entire 
Earth system, absorbing millions of tons a 
year of the carbon dioxide that contributes 
to global warming.

Indonesia, one of I IASA’s member 
countr ies ,  i s  at  the center  of  the 
development–environment conflict, and 
also the first focus of the budding IIASA 
Tropical Futures Initiative, which was 
launched in 2014. The project aims to link 
policymakers and researchers to explore 
scenarios for land use change, deforestation, 
and economic development in the specific 
context of the tropics.

“What is unusual about this project is 
the interaction of partners. It’s not just 
science to policy, it’s science working 
with policy from the beginning,” says 
Agung Wicaksono, representative of the 
Indonesian National Member Organization 
of IIASA.

At IIASA, Ping Yowargana, the project 
linkage officer, is in constant contact with 
leaders in national and local governments in 

Indonesia and works daily with researchers 
at IIASA who are currently modifying 
their models to better represent specific 
concerns of the policy partners.

At the moment, IIASA and Indonesian 
researchers are working to produce 
an Indonesia-specific version of the 
Global Biosphere Management Model 
(GLOBIOM), which is used to analyze 
the competition for land use between 
agriculture, forestry, and bioenergy. The 
adapted GLOBIOM model, or INDOBIOM, 
will allow policymakers to simulate future 
deforestation and the impacts of Reducing 
Emissions from Deforestation and Forest 
Degradation (REDD) policies on land use 
and economic development.

The Tropical Futures Initiative developed 
out of work done with the tropical 
forest-focused REDD-Policy Assessment 
Project (REDD-PAC), but it aims to go far 
beyond forests and far beyond Indonesia.

Yowargana says, “We’re looking at 
land use as an initial platform, but the 
eventual aim is to tackle all the main 
conflic ts between development and 
the environment. These conflicts exist 
throughout the tropics, and what we 
learn in Indonesia we hope to apply 
across the tropical regions of Southeast 
Asia, Africa, and South America.” KL
Further info www.iiasa.ac.at/tropics

Ping Yowargana yowargan@iiasa.ac.at 
Florian Kraxner kraxner@iiasa.ac.at

International Conference on 
Financing for Development

This high‑level conference aims to set the 
post‑2015 agenda for development funding.

13–16 Jul  Addis Ababa, Ethiopia

7–10 Jul  Paris, France
Our Common Future under Climate Change

IIASA researchers contribute to the scientific 
discussion at this conference on global change.

COP21—United Nations 
Climate Change Conference

30 November—11 December 
Paris, France

World leaders aim to make a 
new global climate agreement.

19 Aug—4 Sep  Alpbach, Austria
Alpbach Forum

This year’s forum focuses on inequality, 
driven by the Alpbach–Laxenburg Group, 

which meets at the forum.

UN General Assembly
World leaders set the new Sustainable 

Development Goals to guide global policy.
25–27 Sep  New York, USA
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http://www.iiasa.ac.at/tropics
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I
n the game of life, the dice are cast before you are even born. Where a 
child  is born, whether it is a boy or a girl, the financial situation of the 
parents—these and other factors determine his or her healthy development, 
grades at school, and wealth later in life. Of course, there are exceptions, 
but as a rule, the book has already been written at the time of a child’s birth. 

For far too many children, the book concludes that the door to wealth, to higher 
education, indeed even to sufficient food is already firmly closed.

Opportunities are distributed too unevenly both across the world and within 
societies. The good news is that wealthy regions are growing faster than those 
in difficulty. But at what price? Destabilizing the climate, the exploitation of 
natural resources and labor, and borrowing from the future—these are the costs 
we are having to pay. At the moment, the world is developing on the backs of 
those who barely profit from wealth. Therefore, reducing global inequality has 
to be a top priority for all of us. The problems we have to deal with are obvious. 
Industrialized countries use many times more energy and natural resources than 
developing countries. Our greenhouse gas emissions are ten times higher than 
in the poor countries, in the USA twenty times higher. But the poor countries 
are hit much harder by the consequences of the climate catastrophe than we 
who have provoked them.

Education is the key factor for any prosperity and for escaping poverty. We may 
be gradually approaching our goal of eradicating illiteracy, but if we begin 
to set quality targets for education, the scale of the mountain we still have to 
climb is only too apparent.

The list of fundamental inequalities, including those that put social cohesion 
in our own society in doubt, could be enumerated at great length, but even 
without doing this, we have known for a long time that peaceful coexistence 
between peoples can only be achieved when we succeed at least in reducing 
the grossest inequalities.

A real chance to set the right course for the future is approaching this year: 
in July, the International Conference on Financing for Development will take 
place in Addis Ababa, Ethiopia. Subsequently, the General Assembly of the 
United Nations will have to decide on the Sustainable Development Goals 
in September. In  December, the Climate Change Conference in Paris will 
arguably  demonstrate irrevocably whether the world is ready to make the 
necessary political decisions against global warming.

All three conferences demand enormous political efforts for a successful outcome, 
but  they also require an enormous amount of expertise. Politicians must 
not be allowed the excuse that these topics are not yet ready for decisions. 
Avoiding precisely this is the ambition of the European Forum Alpbach and the 
International Institute for Applied Systems Analysis. Together we have succeeded in 
bringing together top international experts from academia, economics, politics, 
and culture to form the Alpbach–Laxenburg Group, which hopes to provide 
input on how to implement the new goals and how to make them operational.

Only if we arrive at a coordinated interplay between academia, technology, 
and economics, and only if we make far-reaching decisions in politics that include 
civil society, can the world set the path in the direction of a rational balance 
between economy, ecology, and society. +

Franz Fischler, 
President of the 

European Forum Alpbach and 
former European Commissioner, 

talks about inequality, 
the current focus of the 

Alpbach–Laxenburg Group 
and the theme of the 2015 
European Forum Alpbach.
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For the 70th anniversary of the 
European Forum Alpbach, hundreds of 

participants will gather in Alpbach from 
19 August to 4 September 2015 to explore and 

discuss the many facets of “InEquality.”

www.alpbach.org/2015 
www.iiasa.ac.at/alg

Now or Never

http://www.alpbach.org/2015
http://www.iiasa.ac.at/alg
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M
y vision for the world in 2050 is a world where all citizens 
on Earth thrive, enjoy wellbeing, access to education, 
health, and development, on a stable and safe planet. 
That is a new definition of sustainable development: 
meeting human aspirational goals for everyone on Earth, 

remembering that the population is projected to be 9 or 10 billion 
at that time, while at the same time respecting the fundamental life 
support systems on Earth.

The interesting thing about that vision is that it can actually be 
operationalized with a set of very tangible goals. We know we want 
to eradicate poverty, eradicate hunger, secure economic development, 
provide access to education and health for all. But  now we can 
increasingly knock on science’s door to ask specific questions about 
what is sustainable for our planet. What’s the goal for climate? 
It’s  a  carbon budget of a thousand gigatons of carbon dioxide. 
What’s  the goal for biodiversity? Well, that’s zero expansion of 
agriculture because we have to sustain the remaining ecosystems on 
Earth. What’s the goal for oceans? Again, we can set a target acidity; 
we can set a target for eutrophication and overfishing. Essentially 
in all the components of the Earth system, we can today in fact 
define a science-based vision of where we want to be in 2050. 
There’s uncertainty, of course, but there’s always uncertainty, in 
the social, economic, and biophysical domains.

There is no science to suggest that we cannot succeed in the 
most fundamental of those transitions, which is a transition 
to a decarbonized economy. From an economic perspective, 
a  decarbonized world economy has perfect substitution. 
We  can have good economic development powered by solar, 
wind, biomass, and hydro. It’s much more difficult for biodiversity, 
freshwater, land, and air quality because there we have 
zero  substitution. There we simply have to become stewards 
of the biosphere in a sustainable way. In this area, the most 
important factor will be a transition to a sustainable healthy 
food future for humanity. If we could feed humanity through 
sustainable and healthy food systems, and if we can power the 
economy through renewable energy systems, we would actually 
be on a home run.

The challenge and excitement here is to understand that a 
transition to sustainable development cannot be accomplished 
only through policy, economics, or technology. It needs 
to also address the deeper human dimension of equity, 
moral values, and religion—issues related to how we share 
the remaining space on Earth. These are deep philosophical, historical, 
economic, and political science questions that need to be integrated 
with the natural science questions if we are at all going to find, not only 
immediate but also lasting solutions. +

In an interview, 

Stockholm Resilience Centre Director 

and IIASA Distinguished Visiting Fellow 

Johan Rockström described his 

optimistic view for the future of 

our planet, which is the subject 

of a new research collaboration, 

The World in 2050 project.
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The World in 2050 project 
was launched in March at IIASA.

www.iiasa.ac.at/TWI2050
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http://www.iiasa.ac.at/TWI2050
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New measures of aging 

in development at IIASA 

take the characteristics 

of people into account, 

not just their 

chronological age.

Forever 
young?
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I
n 1877 Tchaikovsky described then 
49-year-old author Tolstoy in a letter 
as “a garrulous old man.” In 2012 the 
then 46-year-old swimmer Dara Torres 
beat dozens of top young athletes 

and narrowly missed qualifying for the 
Olympics, after taking home three silver 
medals at the 2008 Olympics.

Age i s  not  what  i t  used to be, 
par ticularly in developed countries. 
People live longer lives, and stay healthier 
for many more of those years. Today, 
the average life expectancy in Europe is 
above  80. In  1900 life expectancy was 
closer to 50 years.

The simultaneous rise in life expectancy 
and decline in fertility rates has led to 
concerns about population aging and 
its impacts on the economy in many 
developed countries. But IIASA World 
Population Program Deputy Director 
Sergei Scherbov and his colleagues 
argue that these conclusions may be 
f lawed because they are based on 
out-of-date and inflexible definitions of 
old age. Under an Advanced Grant from 
the European Research Council, they 
are working to develop new measures 
and tools for understanding aging in a 
population context and to provide more 
comprehensive advice to policymakers.

A new look at old age
Scherbov and co l leagues are now 
increasingly using a new measure for 
classifying individuals as old. Instead of 
saying people are old at age 65, they count 
backwards from people’s projected life 
expectancy, classifying people as old only 
when they have on average 15 remaining 
years of life expectancy. When researchers 
use this “prospective approach,” past 
and future aging looks very different 
from what would be observed applying 
traditional measures of aging.

In a 2015 study published in the 
journal PLoS ONE, Scherbov and his 
colleague Warren Sanderson, a researcher 
at IIASA and Stony Brook University in 
New York, found that when they use the 
prospective approach, faster increases in 
life expectancy actually lead to slower 
population aging.

Sanderson says, “The onset of old age 
is important because it is often used as 
an indicator of increased disability and 
dependence, and decreased labor force 
participation. Adjusting what we consider 
to be the onset of old age when we study 
different countries and time periods is 

crucial for both the scientific understanding 
of population aging and for the formulation 
of policies consistent with our current 
demographic situation.”

One of those implications, say the 
researchers, is that retirement age should 
not be fixed, but rather change along with 
life expectancy and people’s capabilities 
at different ages.

The characteristics approach: 
A new paradigm
Even the prospective measure of age 
can miss important nuances in aging. If 
people live longer, but are ill or disabled 
for long periods at the end of their 
lives, this has different implications for 
society than if people are healthy, active, 
and working later in life. So Scherbov 
and Sanderson are working to build a 
suite of new measurements that can 
together provide a much richer picture 
of population. They call this method 
a “characteristics approach” because 
it focuses on measurable physical and 
mental characteristics that provide a 
clearer view of people’s capabilities. 
In 2013 the researchers published a first set 
of characteristics methods in the journal 
Population and Development Review.

For example, in another recent study 
in the journal PLoS ONE, the researchers 
showed that a physical test of hand grip 
strength that is known to correspond well 
to other markers of aging such as mortality 
rate, disability, and cognitive decline could 
be used as a way to compare aging among 
different population groups.

“Aging is an extremely multidimensional 
process. People may be old in certain 
respects, but in other respects completely 
young,” explains Scherbov. “For example, 
age 20 is already very old to start learning 
to play the violin. On the other hand, 
former members of the Soviet politburo 
were considered young at the age of 60. 
It depends what we expect from people.”

New applications
The researchers are now also extending 
their research beyond Europe to other 
countries and regions with increasingly 
aging populations. Many countries in 
Asia, for instance, are catching up to 
Europe’s lower fertility rates and longer 
life spans. In another new study, Scherbov, 
Sanderson, and University of Oxford 
researcher Stuart Basten applied new 
measures of age to East and Southeast 
Asia, finding that the projected old-age 
dependency ratio is far less with the new 
measures than with traditional ones.

The IIASA population work also sits 
at the center of a growing research 
community focused on new measures of 
aging. Last winter, Scherbov and Sanderson 
organized the first major conference on the 
topic in Vienna. Researchers from around 
the world presented new findings on new 
aging measurement methods, gender 
differences, economic implications, and 
even varying perceptions of age and aging.

In the end, the researchers say their 
work simply reflects the reality of the world 
around us, bringing demographic research 
into line with emerging biological and 
social change. Scherbov says, “We cannot 
say that a 65-year-old person today is the 
same as a 65-year-old person a hundred 
years ago—or will be the same as a 
65-year-old a hundred years from now.” KL

Further info 
§ Sanderson WC, Scherbov S (2014). Measuring the 
speed of aging across population subgroups. PLoS ONE 
9(5):e96289 [doi:10.1371/journal.pone.0096289]. 
§ Sanderson WC, Scherbov S (2015). Faster increases 
in human life expectancy could lead to slower 
population aging. PLoS ONE 10(4):e0121922 
[doi:10.1371/journal.pone.0121922]. 
§ Basten S, Scherbov S, Sanderson WC. Remeasuring 
ageing in South-East Asia. Asian Population Studies 
(forthcoming). 
§ Sanderson WC, Scherbov S (2013). The characteristics 
approach to the measurement of population aging. 
Population and Development Review 39(4):673–685 
[doi:10.1111/j.1728-4457.2013.00633.x]. 
§ ERC Grant ERC2013-AdG 323947-Re-Ageing: 
www.iiasa.ac.at/reaging

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

“Aging is an extremely 

multidimensional 

process. People may be 

old in certain respects, 

but in other respects 

completely young.”

 —Sergei Scherbov

http://www.iiasa.ac.at/web/home/about/news/Population-Grant.en.html
http://www.iiasa.ac.at/web/home/about/news/Population-Grant.en.html
http://www.iiasa.ac.at/web/home/about/news/150415-aging-life.html
http://www.iiasa.ac.at/web/home/about/news/150415-aging-life.html
http://www.iiasa.ac.at/web/home/about/news/20131212-aging.en.html
http://www.iiasa.ac.at/web/home/about/news/20140507-PLOSONE-age.html
http://www.iiasa.ac.at/web/home/about/news/20140507-PLOSONE-age.html
http://dx.doi.org/10.1371/journal.pone.0096289
http://dx.doi.org/10.1371/journal.pone.0121922
http://dx.doi.org/10.1111/j.1728-4457.2013.00633.x
http://www.iiasa.ac.at/reaging
mailto:scherbov%40iiasa.ac.at?subject=
mailto:sanders%40iiasa.ac.at?subject=
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IIASA’s interdisciplinary 

research environment helps 

scientists address complex problems 

and paves the path to effective policies

Many of the major challenges facing the world 

today—climate change, widespread poverty, 

food shortages—simply can’t be solved by scientists 

working in one discipline alone. To address such issues 

requires teams of experts from different disciplines—natural 

scientists, social scientists, economists—brainstorming and 

cooperating to attain workable solutions and potential policies.

Enter interdisciplinary research. 

EurekaGetting to
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Many of the major challenges facing the world 

today—climate change, widespread poverty, 

food shortages—simply can’t be solved by scientists 

working in one discipline alone. To address such issues 

requires teams of experts from different disciplines—natural 

scientists, social scientists, economists—brainstorming and 

cooperating to attain workable solutions and potential policies.

Enter interdisciplinary research. 

Eureka

I
IASA has always recognized the 
necessity, and power, of researchers 
from different disciplines working 
together. At IIASA’s home base, social 
scientists, natural scientists, engineers, 

and computer scientists communicate 
and collaborate to explore some of 
the world’s most pressing challenges. 
Par tly to encourage such teamwork 
and solution-focused research, I IASA 
organizes its research programs, not by 
discipline, but within three global areas: 
Energy & Climate Change; Food & Water; 
and Poverty & Equity. It is an infrastructure 
and environment that attracts some of the 
world’s top scientists.

“The combination of the interdisciplin-
ary research environment and the systems 
perspective is what brought us to IIASA,” 
says IIASA Distinguished Visiting Fellow 
Simon  Levin, a professor of ecology at 
Princeton University who studies the 
complexity and interconnection of socio-
economic and environmental systems. 
Working with a team of ecologists, mathe-
maticians, physicists, and international 
relations experts including IIASA scientists, 
Levin recently identified the importance of 
developing adaptable systems for finance 
and international relations. Such systems 
could help reduce the risk of major system 
collapses such as the 2008 financial crisis, 
Levin says.

“It is a highly interdisciplinary envi-
ron ment and there are only a few places 
in the world that can provide that,” 
Levin says.

Looking at the big picture
The complexity of many real world 
problems is often due to the high degree 
of interconnectiv it y that inherently 
exists in them, Levin says. “That means 
increasingly, we can’t study an economic 
system without thinking, for example, 
about the impact it ’s having on the 
environment,” Levin says. “And we can’t 
think about protecting environmental 
systems without thinking about the 
economic dimensions.”

Traditionally, scientists have had a 
tendency to look at one local system 
in isolation; but  to do so ignores what 
happens when such systems become 
highly connected, Levin says. Seemingly 
sma l l  and  un l i ke l y  r i s k s — te rmed 
“femtorisks”—can lead to major collapses 
or cr ises in such systems. And the 
complexity makes it challenging to model 
the potential outcomes of such risks. 

http://www.iiasa.ac.at/web/home/about/news/20141117-PNAS-femtorisk.html
http://www.iiasa.ac.at/web/home/about/news/20141117-PNAS-femtorisk.html
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The more interconnected the system, 
the greater the potential for sudden and 
often unwelcome changes. While Levin 
and colleagues studied the vulnerabilities 
of the financial system, he argues that the 
potential for disaster also exists in naturally 
interconnected systems such as the world’s 
oceans, where harvesting one fish species 
can directly impact the health of another.

Rather than looking for isolated solvable 
chunks within challenges, researchers have 
to appreciate the big picture and take a 
more systems approach to problem solving, 
Levin says. And so interdisciplinary research 
becomes a necessity, because such systems 
traverse the disciplines and it takes a diverse 
array of expertise to study them.

Using such an approach, scientists 
could begin to understand the risks of 
interconnectivity, anticipate possible 
problems, and mitigate their impacts. Such 
research could also inform policies that could 
either prevent disasters or make the impacts 
less damaging. “You won’t be able to predict 
exactly when the changes will occur, or what 
the nature of them will be; but you at least 
have the potential to take steps to move you 
back from the brink,” Levin says.

In the recent study led by Levin, the 
scientists were able to identify the traits of 
the most resilient management systems—
traits that forward thinking policies could 
encourage. “You need a system that has 
a surveillance component and some early 
warning indicators to tell you there’s 
a problem,” Levin says. “Then, most 
importantly, the system needs some 
adaptive flexibility in it so that it can learn.”

Combining strengths
IIASA scientist Ulf Dieckmann certainly 
appreciates the interconnectivity of ocean 
food systems. His research on the wild 
salmon populations in Alaska’s Bristol Bay has 
demonstrated that fishing practices—notably 
harvesting the bigger fishes—has led to an 
evolutionary trend toward smaller adult fish.

“The reason why evolution is so rapid is 
because the pressures we humans put on 
the fish stocks is so strong,” says Dieckmann, 
who is IIASA’s Evolution and Ecology Program 
director. “These fish experience very strong 
selection pressures so evolution can occur 
on a timescale of ten or twenty years.”

It was a finding that was only possible 
using the combined strengths of scientists 
from different disciplines, Dieckmann 
says. Dieckmann, who is a theoretical 
physicist by training, built the models for his 
research by collaborating with experienced 

fisheries biologists. The process involved 
using the knowledge gleaned from the 
field scientists and then representing that 
information in a quantitative mathematical 
form. “So the process works by two people 
of equal but differing intellects and skills 
coming to the table,” Dieckmann says.

When it comes to addressing certain 
challenges in natural resource management, 
interdisciplinarity is inescapable, as ecological 
and evolutionary knowledge has to be 
integrated into the models, Dieckmann says. 
Researchers considering impacts on food 
sustainability also need to take into account 
economics and human behavior.

While fisheries ecologists have not 
accounted for evolution until very recently, 
fishery managers need to be aware that such 
evolutionary pressures tend to influence 
yield and could jeopardize the ability of 
exploited fish populations to respond to 
future environmental or management 
changes, Dieckmann says. His team’s 
interdisciplinary research is helping fisheries 

managers perform integrative cost-benefit 
analyses for their management decisions. 
As such, it has immediate policy relevance.

“Integrative assessments must be part 
of sustainable resource management in 
general and of fisheries management in 
particular,” Dieckmann says.

Interdisciplinary insights
While interdisciplinary research can help 
scientists gain a big picture view of complex 
problems, and unite strengths from different 
disciplines, it can also lead to unconventional 
new insights, says Wolfgang Lutz, IIASA’s 
World Population Program director, 
whose  work has addressed effects of 
climate change on the human population.

Much analysis had been done on 
factors determining vulnerability to natural 
disasters such as Hurricane Mitch in the 
Caribbean. But when Lutz and his team 
revisited the data and added information 
on the level of education that had not 
been accounted for initially, they found 
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How can an institute encourage interdisciplinary research?
For interdisciplinary research to thrive, a research organization has to create an environment 
where researchers can easily mix and interact, according to Wolfgang Lutz. At IIASA, scientists 
meet over lunch and go to seminars. “So we understand not only what are the questions 
that other people are addressing, but how are they thinking,” Lutz says. Such interactions 
lead to new ideas and insights, he says.

Simon Levin believes that choosing researchers who like to talk to other people and think outside 
their discipline is key. “They have to be people who are strongly based in a discipline but with a 
respect for, and interest in, what goes on in other disciplines,” Levin says. Then, a research center 
has to create the spaces and opportunities for these people to come together and talk.

Sometimes an institute can lend support by creating the infrastructure and incentive for 
such collaborative research, says Ulf Dieckmann. “At IIASA the recently established 
cross-cutting projects are really giving a new push, a new momentum, to building bridges 
between diverse parts of the IIASA research portfolio,” he says. +

http://www.iiasa.ac.at/web/home/about/news/20141127-Science-Pop.html
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that education is key to reducing disaster 
fatalities and enhancing adaptive capacity. 
“The surprise was that in the disaster 
community, nobody had so far thought that 
education could possibly be a factor that 
should be studied,” Lutz says. “Economists 
tend to somehow assume from the start 
that income would be decisive.”

The team then went on to perform 
an extensive analysis of natural disaster 
data for 167 countries over the past four 
decades, as well as a number of studies 
carried out in individual countries and 
regions, to confirm that education is more 
important than income for reducing the 
vulnerability of populations to the type of 
natural disasters—floods, landslides, and 
storms—that researchers expect to become 
intense with climate change.

The key to this new insight, Lutz believes, 
lies in thinking beyond conventional narrow 
disciplinary approaches. Traditionally, 
economists who dominate disaster analysis 
have simply focused on income or finance 

as the decisive forces in such questions, and 
have hardly worked in cooperation with 
researchers that take other approaches. 
“The lesson you learn here is that if you 
don’t think beyond your discipline, you can 
actually be blind to the most important 
factors,” Lutz says.

The finding should prove invaluable 
for policymakers. With billions of dollars 
pledged for climate funding, it is crucial to 
consider where the money would have the 
greatest impact, Lutz says. This research 
shows it is vitally important to invest some 
of the funds in empowering people through 
education so that they might be more 
adaptable to the changes that could occur 
with climate change, Lutz says.

At IIASA, research is problem-driven and 
solution-oriented and policy relevance is a 
key priority. While expertise within scientific 
disciplines is essential, interdisciplinary 
research brings a new set of tools to the 
table. “Such research can reveal other 
factors that can be more important than 

those you initially considered as part of 
your disciplinary portfolio,” Lutz says.

By practicing interdisciplinary research 
IIASA scientists can continue to push the 
boundaries of scientific investigation. In 
doing so, they can hopefully take great 
strides towards addressing some of the 
world’s critical and complex challenges. JP
Further info 
§ Frank AB, Collins MG, Levin SA, Lo AW, Ramo J, 
Dieckmann U, Kremenyuk V, Kryazhimskiy A, 
Linnerooth-Bayer J, Ramalingam B, Roy JS, 
Saari DG, Thurner S, von Winterfeldt D (2014). 
Dealing with femtorisks in international relations. 
PNAS 111(49):17356–17362 
[doi:10.1073/pnas.1400229111]. 
§ Lutz W, Muttarak R, Striessnig E (2014). 
Universal education is key to enhanced climate 
adaptation. Science 346(6213):1061–1062 
[doi:10.1126/science.1257975]. 
§ Kendall NW, Dieckmann U, Heino M, Punt AE, 
Quinn TP (2014). Evolution of age and length at 
maturation of Alaskan salmon under size-selective 
harvest. Evolutionary Applications 7(2):313–322 
[doi:10.1111/eva.12123].

Ulf Dieckmann dieckmann@iiasa.ac.at 
Wolfgang Lutz lutz@iiasa.ac.at

summer 2015 + optionswww.iiasa.ac.at

© pic4you | iStockphoto.com

http://dx.doi.org/10.1073/pnas.1400229111
http://dx.doi.org/10.1126/science.1257975
http://dx.doi.org/10.1111/eva.12123
mailto:dieckmann%40iiasa.ac.at?subject=
mailto:lutz%40iiasa.ac.at?subject=
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IIASA’s involvement in 

advancing the transformation 

toward sustainable development 

continues to grow with the national 

integrated assessment of the 

Austrian Panel on Climate Change 

(APCC), which was coordinated 

by IIASA and its partners in the 

Austrian scientific community.

What will climate change mean for Austria? Key findings from the AAR14
 + Adverse economic impacts of climate change have been affecting the country for 30 years

 + Human health in Austria is suffering as a result of climate warming

 + As the snow line recedes, Austria’s winter tourism will have to move higher up the mountain

 + While Austrians see themselves as “green,” there is still enormous unfulfilled potential for 
renewable energy in the “Alpine Republic”

 + Landslides in the Alps are continuing to increase

 + All of Austria’s glaciers have reduced in size since 1980

 + Austria’s forests are not only less productive, but are at increased risk of wildfires

 + Increasing global temperatures are driving human migration pressure toward Austria

 + Heat-tolerant pests are spreading in the country

 + Livestock and wild animals are suffering from climate change-related problems +

Climate change
 CO2

CO2

Es gibt zwar keine “Österreichische Atmosphäre”, aber die Auswirkungen des Klimawandels sind in Österreich 
in besonderer Weise spürbar: Der Temperaturanstieg ist mehr als doppelt so hoch wie im globalen Mittel, 
die Zunahme an Sonnenscheinstunden ist durchschnittlich 20 % höher als in anderen Regionen. Unterschiedliche 
Gebiete der Erde sind in unterschiedlicher Art und Weise in Bezug auf Temperatur, Bewölkung oder Niederschlag 
vom Klimawandel betroffen. Aus diesem Grund ist die Zusammenfassung der Untersuchungen zum Klima in 
Österreich im AAR14 ganz wesentlich. Sie zeigt auch hohe Verwundbarkeiten gegenüber dem Klimawandel 
auf. Ein adäquates Verständnis der naturwissenschaftlichen Grundlagen, wie in den ersten beiden Bänden 
des AAR14 in exzellenter und übersichtlicher Form dargelegt, ist eine wesentliche Voraussetzung für jede 
Untersuchung der gesellschaftlichen und ökonomischen Auswirkungen, die wiederum die Basis für anstehende 
Strategieentscheidungen der nächsten Zeit sein müssen.

Dr. Michael Staudinger Direktor der Zentralanstalt für Meteorologie, Wien

Nicht nur das Klima ändert sich. Auch die wissenschaftliche Fundierung des Klimawandels hat sich 
einer permanenten Reflexion über die Qualität der ermittelten Aussagen auszusetzen. Der AAR14 offeriert 
eine Momentaufnahme des wissenschaftlichen Verständnisses zum Klimawandels und seiner Auswirkungen 
in Österreich. Die daraus ableitbaren Vermeidungs-, Anpassungs- und Handlungsoptionen sind eine Basis für 
weiterführende Diskussion auf allen Entscheidungsebenen in Wirtschaft und Politik. Dabei könnte sichtbar 
werden, dass nicht nur die Klimapolitik einen weiten Blick in die Zukunft und einen langen Atem für wirksame 
Reformen braucht. In allen für unseren Wohlstand relevanten Bereichen der Politik, vom Wohnen bis zur Mobilität, 
könnten neue Chancen sichtbar werden, von denen schließlich auch die klimarelevanten Interessen profitieren. 
Der AAR14 ist dafür ein guter Ausgangspunkt.

Univ.-Prof. Dr. Stefan Schleicher Professor am Wegener Center der Universität Graz, 
Konsulent am Österreichischen Institut für Wirtschaftsforschung

Der AAR14 ist der erste wissenschaftliche Sachstandsbericht, der für Österreich und die Alpenregion die 
Folgen des anthropogenen Klimawandels beschreibt und zugleich zeigt, dass es auch andere Möglichkeiten 
gibt. Alternative Pfade setzen die Vermeidung des Ausstoßes von CO2, insbesondere im Energiesektor, voraus. 
Die im AAR14 angewandten Verfahren zur Emissionsbilanzierung berücksichtigen – zum Unterschied von rein 
nationalen Ansätzen – auch die in Export- und Importgütern und Dienstleistungen gebundenen Emissionen. 
Das ist sehr wichtig, da die bloße räumliche Verlagerung von Emissionen (etwa in Entwicklungsländer, die 
von uns konsumierte Güter produzieren) zwar die CO2-Bilanz unseres Landes verbessert, aber keinen Beitrag 
zu den globalen Emissionsminderungen leistet, die benötigt werden, um die globale Temperaturveränderung 
unter dem 2 °C Grad Wert zu stabilisieren. Dieser Bericht bewertet und interpretiert den besten verfügbaren 
Wissensstand, um politische Entscheidungen zugunsten einer nachhaltigen Entwicklung in Österreich und 
dessen Nachbarregionen zu fundieren.

Univ.-Prof. Dr. Marina Fischer-Kowalski Gründerin und 
langjährige Leiterin des Institutes für Soziale Ökologie, Alpen-Adria Universität Klagenfurt – Wien – Graz

Der Österreichische Sachstandsbericht Klimawandel 2014 (AAR14) stellt einen 
IPCC-ähnlichen Bericht dar, bestehend aus drei Bänden, für den bestehendes 
Wissen zum Klimawandel in Österreich, zu dessen  Auswirkungen und 
den Erfordernissen und Möglichkeiten der Minderung und Anpassung 
zusammengefasst wird. Der Bericht verfolgt das Ziel, den wissenschaftlichen 
Kenntnisstand für Österreich kohärent und vollständig darzulegen und dies in 
Form von politikrelevanten Analysen an die Österreichische Bundesregierung 
und politische Entscheidungsgremien auf allen Ebenen zu übermitteln, bzw. 
um dadurch Entscheidungsgrundlagen auch für den privaten Sektor und 
einen Wissensfundus für akademische Institutionen bereitzustellen. Ähnlich 
den IPCC-Sachstandsberichten liegt dem AAR14 das Prinzip zugrunde, 
entscheidungsrelevant zu sein, aber keinen empfehlenden Charakter zu haben.

http://hw.oeaw.ac.at/7699-2

www.apcc.ac.at

Österreichischer Sachstandsbericht Klimawandel 2014
Austrian Assessment Report 2014 (AAR14) Austrian Panel on Climate Change (APCC)

Austrian Assessment Report 2014 (AAR14)

Österreichischer Sachstandsbericht
Klimawandel 2014

9 783700 176992
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O
n 18 September 2014 IIASA Deputy Director General 
Nebojsa Nakicenovic was rushing to board his flight from 
Vienna to New York when the Austrian immigration official 
checking his passport asked, “So, is it true what you said 
on TV last night, that temperatures in Austria have risen by 

double the global average?”
The question was Nakicenovic’s first inkling that a publication 

IIASA had helped launch only the previous day—the national Austrian 
Assessment Report 2014 (AAR14) of the Austrian Panel on Climate 
Change (APCC)—was going to have such a huge public impact.

Austria is a country that, from the person on the street to its 
president, takes great pride in its environmental responsibilities, and 
the key findings of the AAR14, presented publicly on 17 September, 
on national television and in the press, came as a shock to many.

However, the international agreement to be signed at the 
Paris climate summit in December 2015 will likely ask countries 
to start submitting clear and transparent commitments to 
reducing their own emissions. Thus, the AAR14, which is the first 
national-level climate assessment with the breadth and rigor of the 
reports of the Intergovernmental Panel on Climate Change (IPCC), 
puts Austria in an almost enviable position.

The new report, which was prepared by IIASA in conjunction 
with a panel of 50 scientific institutions around Austria, not only 
assesses the climate change status quo; it shows how Austria can 
mitigate and adapt to climate change.

The advice is in the form of policy guidance to the Austrian 
government, decision-support material to the private sector, 
and analysis relevant to academic institutions. It will assist 
Austria in drawing up the “Intended Nationally Determined 
Contributions (INDCs)” that will be such important actors on 
the new post-Kyoto stage.

Unlike Austria, many countries do not have comprehensive 
assessments of their national circumstances with respect 
to achieving a low-carbon, climate-resilient future, and are 
thus unable to prioritize measures and tackle obstacles to 
achieving them. For many countries, establishing baseline 
data, implementing improvement measures, and monitoring 
greenhouse gas abatement and adaptation success will be 
daunting, even with expertise and assistance from the national 
and international scientific community.

Nor, according to Nakicenovic, will the AAR14 be able to serve 
as a model for very many countries, as it would require huge efforts 
by the responsible scientific communities to assess national and 
local circumstances.

“What will help countries achieve their chosen targets under 
the expected agreement,” he says, “is the work being done in 
the context of the Sustainable Development Goals (SDGs) and the 
International Science Conference on Our Common Future Under 
Climate Change in Paris 7–10 July 2015 in which IIASA is playing 
a leading role.”

Other initiatives in which IIASA plays a key role include 
Sustainable Energy For All (SE4All), the Sustainable Development 
Solutions Network, and The World in 2050 project, launched on 
12 March 2015 (see page 27). KP
Further info APCC (2014). Austrian Assessment Report 2014 (AAR14). 
Austrian Panel on Climate Change (APCC), Austrian Academy of Sciences Press, 
Vienna, Austria. § www.apcc.ac.at

Nebojsa Nakicenovic naki@iiasa.ac.at

Climate change
challenges for Austria

Integrated modeling: An IIASA tradition
IIASA’s involvement in the Austrian Assessment Report 2014 (AAR14) 
is one of the latest in a series of contributions to landmark integrated 
assessments on climate, energy, and the environment.

Nineteen authors from IIASA took part in the most recent report 
from the Intergovernmental Panel on Climate Change (IPCC) 
published in 2013–2014. IIASA was a key contributor to the 
scenarios used in the modeling, leading in the development of 
the Representative Concentration Pathways (RCPs) and the new 
Shared Socioeconomic Pathways (SSPs). These scenarios enable 
climate change research to be conducted in a more timely and 
relevant fashion.

IIASA scientists contribute to the yearly Emissions Gap Report of the 
UN Environment Programme (UNEP) (see page 8).

IIASA Deputy Director General Nebojsa Nakicenovic directed the 
Global  Energy Assessment, published in 2012, from which the 
UN Secretary-General’s initiative on Sustainable Development for All 
(SE4All) was developed. The most comprehensive analysis of the energy 
sector ever, the assessment involved over 500 scientists, policymakers, 
and experts from 70 countries.

The World in 2050 project will also benefit from advanced modeling 
developed by IIASA and its partners. Importantly, project modeling 
will examine the interactions among all the Sustainable Development 
Goals (SDGs) to explore the potential for co-benefits and trade-offs 
of addressing the multiple SDGs at the same time. + 

http://hw.oeaw.ac.at/7699-2
http://www.apcc.ac.at
mailto:naki%40iiasa.ac.at?subject=
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A
ccess to reliable energy sources, especially electricity, is identified by 
the United Nations as a key factor in lifting the world’s poorest out 
of poverty. But as the world grapples with greenhouse gas emissions, 
is there a looming conflict between fighting climate change and 
reducing poverty? Recent and upcoming research by IIASA scientists 

will help policymakers on the front line of development and climate change 
to understand this complex issue.

With funding from the European Research Council (ERC) IIASA Research 
Scholar Narasimha D. Rao is about to embark on a project exploring the 
relationships between energy, poverty, and climate change.

Rao says policymakers first need to understand poverty and “rigorously articulate” 
what is meant by the term “decent living standards.” His project will measure 
a set of basic living standards “that we all can agree that everyone should be 
entitled to.” It’s the impact of meeting the energy requirements of those living 
standards that Rao believes will have strong implications for national energy 
polices and for the global debate on climate change.

“There is a lot of confusion about what impact on global greenhouse gases 
the eradication of poverty will have,” he says and adds that removing that 
confusion will have important ramifications for developing countries.

Electricity and emissions
Rao’s study will build on work already conducted by his colleague 
Shonali Pachauri, a senior energy research scholar at IIASA.

“There have been discussions along the lines of poverty alleviation and 
climate change in the same setting for a long time now but there is no clear 
answer as to how the two should be reconciled,” says Pachauri who has looked 
at energy developments in India over the past three decades. Her analysis 
shows that the number of Indian homes achieving access to electricity over 
that period—around 650 million people—contributed somewhere between 
3% and 4% of the country’s national emissions increase. “While there are 
emissions associated with that electricity use, it’s still a very small fraction of 
the total emissions that India has,” concludes Pachauri.

The researcher is keen to emphasize that the electricity consumption needed 
to help people out of poverty should not be compared to that associated 
with an affluent lifestyle. The average Indian household consumes around 
900 kilowatt hours per year—“about one-tenth or less of what is consumed 
in the USA today.”

There would be little debate about greenhouse gas emissions caused 
by connecting the world’s poor to electricity if that energy came from 
renewable sources. However, renewables are not going to be available or 
affordable in all cases.

“Of course we want to endorse renewable based generation wherever 
that’s possible but in all circumstances that’s not the least-cost solution,” 
says  Pachauri, who sees countries like India with abundant coal reserves 
continuing to tap into them.

“There is a lot of confusion about 

what impact on global greenhouse gases 

the eradication of poverty will have.” 

—Narasimha D. Rao

The climate–poverty 
conundrum Mitigating climate change 

and eliminating poverty 
need not be conflicting targets. 
IIASA research aims to turn on 

the lights for policymakers.

http://www.flickr.com/photos/dfid/4058016965
http://www.iiasa.ac.at/web/home/about/news/20141215-ERC-Grant.html
http://www.iiasa.ac.at/web/home/about/news/20141019-Pachauri-NCC.html
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“One can use coal but use cleaner and more efficient systems 
than we have today, and that’s a big issue which needs to be 
tackled,” says the IIASA researcher. Along with her colleague Rao, 
Pachauri argues that wherever renewables are competitive then 
it’s best to use them “because we want to move away from a 
fossil-based society eventually.”

The poverty–climate nexus
When the United Nations Climate Change Conference reconvenes 
in Paris in late 2015 it will provide what many observers believe is 
the last chance to gain some semblance of global consensus for a 
binding and universal agreement on climate. IIASA’s researchers 
are striving to ensure that the decision makers who will meet at 
Le Bourget bring with them an informed view of the difference 
between ending poverty and entering affluence.

“So that one can understand better how different types of 
consumption affect climate change,” says Rao.

As well as feeding into the long-running debate between 
developed and developing nations over emissions reductions, 
this  new IIASA project will help countries grappling with both 
climate change and poverty issues. As an example, energy security 
could be improved by the right policy mix.

“A lot of developing countries import oil, and that has a 
big  impact on their budgets; therefore you are being more 
self-reliant and resilient by depending on your own energy sources, 
be they renewable or whatever,” says Pachauri.

As global energy policy priorities shift toward reducing 
greenhouse gas emissions while simultaneously providing 
greater energy access, it will be the interaction between those 
two policies that IIASA research will help to inform. KS
Further info Pachauri S (2014). Household electricity access a trivial contributor 
to CO2 emissions growth in India. Nature Climate Change 4:1073–1076 
[doi:10.1038/nclimate2414].

Narasimha D. Rao nrao@iiasa.ac.at § Shonali Pachauri pachauri@iiasa.ac.at

“Of course we want to endorse renewable 

based electricity generation wherever 

that’s possible but in all circumstances 

that’s not the least‑cost solution." 

—Shonali Pachauri

http://dx.doi.org/10.1038/nclimate2414
mailto:nrao%40iiasa.ac.at?subject=
mailto:pachauri%40iiasa.ac.at?subject=
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regional focus

Investment in renewable energy projects 
in North African countries could yield 
employment opportunities and boost 

the economy, says I IASA researcher 
Nadejda Komendantova. But the extent 
to which host countries will benefit from 
such development depends on the type of 
technology transfer and how that technology 
will be embedded in the host society.

Scientists from IIASA and ETH Zurich 
identified impacts from scenarios with 
varying degrees of local component 
manufacturing. They began with a scenario 
where all components are imported to the 
host country—termed vertical transfer. 
They then looked at the horizontal transfer 
scenario, where 40% or more of all 
components are manufactured locally and 

the development skills shift to host countries. 
The researchers found that the horizontal 
transfer scenario brings a significantly 
higher number of job-years to the region.

Scientists from the Cabinet of the Minister 
of International Cooperation of Egypt and 
IIASA also investigated how investment in 
renewable energy capacities would impact 
the socioeconomic development of Egypt.

“We found that the scenario based on 
electricity export to Europe scenario would 
yield the greatest benefits to the Egyptian 
GDP,” Komendantova says. “The scenario 
based on securing local demand would 
yield the highest industrial energy output, 
but would have the least socioeconomic 
benefits of all the scenarios analyzed.” JP

Further info 
§ Komendantova N, Patt A (2014). Employment under 
vertical and horizontal transfer of concentrated solar 
power technology to North African countries. 
Renewable and Sustainable Energy Reviews 
40:1192–1201 [doi:10.1016/j.rser.2014.07.072]. 
§ Farag NM, Komendantova N (2014). Multiplier effects 
on socioeconomic development from investment in 
renewable energy projects in Egypt: DESERTEC versus 
energy for local consumption scenarios. International 
Journal of Renewable Energy Research 4(4):1108–1118 
[www.ijrer.org/ijrer/index.php/ijrer/article/view/1754].

Nadejda Komendantova komendan@iiasa.ac.at

New maps inform food security planning

Two new highly  deta i led maps 
pioneered by IIASA scientists are 
making a valuable contribution to 

gauging economic conditions and planning 
for food security in Africa.

The global cropland map shows the 
percentages of cropland at 1 kilometer 
resolution for the year 2005 across 
the g lobe,  and was deve loped by 
I IASA scientists in collaboration with 
the International Food Policy Research 
Institute (IFPRI). The researchers used a 
collection of data from multiple satellite 
sources to initially construct the map. 
Then, in a large-scale crowdsourcing 
project, volunteers reconciled or validated 
the data with observations interpreted 
from high-resolution satellite imagery 
from Google Earth.

Getting such accurate information on 
cropland extent has previously proved 
difficult in Africa, where smallholder 
plots have been difficult to differentiate 
from surrounding vegetation in satellite 

images. But thanks to volunteer support, 
the new map provides a low-cost solution 
to that problem, says IIASA researcher 
Linda See.

Information gathered though IIASA’s 
Geo-Wiki project, a crowdsourcing initiative 
that relies on a global network of citizen 
scientists, also enabled IIASA scientists to 
create the first-ever global map depicting 
field size. The volunteers analyzed thousands 
of high-resolution images of land cover to 

determine the boundaries of fields and hence 
their sizes.

Although both maps paint a picture 
of farmland across the globe, they are of 
particular use in Africa where future food 
security is a major concern, says See. JP

Further info Fritz S, See L, McCallum I, You L, Bun A, 
Moltchanova E, Duerauer M, et al. (2015). Mapping 
global cropland and field size. Global Change Biology 
21(5):1980–1992 [doi:10.1111/gcb.12838].

Linda See see@iiasa.ac.at
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Renewable energy 
impacts in North Africa

http://dx.doi.org/10.1016/j.rser.2014.07.072
http://www.ijrer.org/ijrer/index.php/ijrer/article/view/1754
mailto:komendan%40iiasa.ac.at?subject=
http://www.iiasa.ac.at/web/home/about/news/150116-Cropland-Maps.html
http://www.iiasa.ac.at/web/home/research/modelsData/Geo-Wiki/Geo-Wiki.en.html
http://dx.doi.org/10.1111/gcb.12838
mailto:see%40iiasa.ac.at?subject=
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 regional focus

New clues to the growing gap between rich and poor

The gap between rich and poor has grown larger over the last 
four decades, with a significant increase in income inequality 
measures worldwide. A joint IIASA research study published in 

The Review of Income and Wealth helps explain why.
To date, several factors have been put forward to explain 

increasing income inequality. These range from the declining 
importance of labor unions and other protective labor market 
institutions, to globalization’s influence on wages.

“Until now, research has concentrated on evaluating each 
one of a vast range of factors individually,” explains IIASA’s 
Jesus Crespo Cuaresma. “But no single study has been able to 
disentangle which of these potential explanations was backed 
up by empirical evidence when tested against each other, so we 
decided to do precisely that.”

The study took a comprehensive approach to unveiling the drivers 
of inequality in the developed world, using data for 32 developed 
countries spanning the last four decades and modern econometric 
methods. “In particular, we included explanatory factors for income 
inequality related to theories of technological change, international 
trade, and political conditions and institutions,” Crespo Cuaresma 
says. The research particularly emphasized the role of international 
trade in shaping inequality dynamics.

“Our findings show that trade globalization, changes in political 
and labor market institutions, and skill-based technological 
progress have all played a robust role as determinants of 
inequality dynamics in developed economies,” he continues. 

“A crucial finding is that any explanation which concentrates on 
only one of these explanatory factors is missing a vital part of 
the story.” JO
Further info Roser M, Crespo Cuaresma J. Why is income inequality 
increasing in the Developed World? The Review of Income and Wealth 
(published online 14 November 2014) [doi:10.1111/roiw.12153].

Jesus Crespo Cuaresma crespo@iiasa.ac.at

Biofuel could offer sustainable energy solutions for Hawaii

Hawaii, like most small island groups, is  heavily dependent 
on imported fossil fuel to meet its energy requirements. 
Up to 85% of Hawaii’s energy, for example, comes from 

imported oil. Finding a creative way to use the islands’ indigenous 
resources to produce home-grown fuel would clearly pay dividends, 
says IIASA’s Junko Mochizuki, co-author of a study published in 
Renewable Energy.

Refining biofuels, Mochizuki points out, has potential as a locally 
grown source of renewable and sustainable energy for islands like 
those in the Hawaiian archipelago.

“Biorefining uses natural materials such as crops, grasses, 
and algae to produce a variety of fuels, industrial chemicals, 
pharmaceuticals, and food items,” she explains. However, this 
technology (known as second-generation biofuel) is still in its 
infancy.

“Although biorefining clearly promises much, there are 
problems,” she says, “it’s difficult for small islands to achieve a scale 
that will make the process economically competitive. One aim of 
our study, therefore, was to investigate ways to reduce the cost of 
biorefining, improve revenue stream through the creation of high 
value co-products, and ensure environmental sustainability.”

In Hawaii, researchers experimented by harvesting napier grass 
(a fast-growing sugar cane-like grass), using the juice from the plant 
to grow fungi that can be made into fish/livestock feed and turning 
the left-over grass into fuel.

“The project has addressed the issue not only of energy but 
also of sustainable feed, which is increasingly important as global 
agriculture and aquaculture industries expand,” Mochizuki says. 
“This project, which brings together a range of scientists, is an 
exciting example of the kind of creative and collective work that is 
needed to create sustainable food, fuel, and water solutions.” JO

Further info Mochizuki J, Coffman M, Yanagida JF (2015). Market, welfare and 
land-use implications of lignocellulosic bioethanol in Hawai‘i. Renewable Energy 
76:102–114 [doi:10.1016/j.renene.2014.10.071].

Junko Mochizuki mochizuk@iiasa.ac.at©
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Regional strategy needed to clear Beijing’s haze

Particulate pollution poses a serious problem in China’s highly 
industrialized regions. Medical research points to such pollution 
exposure as a growing concern, as it increases the risk of various 

respiratory and pulmonary diseases. Previous studies of the issue 
have focused on direct emissions. However, according to IIASA 
research published in the journal Ecological Modelling, a substantial 
fraction of these emissions originate from production processes 
conducted in one region to meet the need of consumers in another.

The study compared production- and consumption-based 
particulate pollution emissions in 2010 in Jing-Jin-Ji, the most 
heavily polluted region in China, which covers the cities of Beijing 
and Tianjin, and Hebei Province.

“It is widely believed that Hebei is to blame for the air pollution in 
the Jing-Jin-Ji area due to its thriving heavy industries” says IIASA’s 
Brian Fath, a co-author of the study. “In fact, our findings show that 
Beijing and Tianjin rely on fossil-intensive industries in Hebei, which 

ensures that the majority of particulate pollution emissions remain 
outside their boundaries. Beijing imports the finished goods while 
the pollution emissions generated during production remain mostly 
in Hebei and a much smaller amount in Tianjin.”

Using multiregional input–output analysis, researchers set out to 
trace the sources of particulate pollution emissions in Jing-Jin-Ji. Findings 
reveal that 63% of the total emissions in Hebei Province were driven by 
outside demand, and that over 70% of emissions associated with goods 
consumed in Beijing and Tianjin occurred outside their boundaries.

“Our findings indicate that we should concentrate on reducing 
both production-based and consumption-based particulate 
pollution emissions,” Fath says. JO
Further info Yang S, Chen B, Fath B. Trans-boundary total suspended 
particulate matter (TSPM) in urban ecosystems. Ecological Modelling 
(published online 15 October 2014) [doi:10.1016/j.ecolmodel.2014.10.006].

Brian Fath fath@iiasa.ac.at

Buddhism helps explain low fertility in Asia

Buddhism is the low-fertility religion 
of Asia,  according to a recent 
investigation into religion and fertility 

led by Vegard Skirbekk, Marcin Stonawski, 
and Raya Muttarak of IIASA. The study, 
which covers India, Cambodia, Nepal, 
Mongolia, Thailand, and Japan, finds 
that across these very different cultural 
settings, Buddhists have slightly lower 
fertility than other religions. Overall, the 

fertility of Buddhists is on a par with those 
who have no religious affiliation at all.

Previous studies have found that religious 
people, for example, Catholics, Mormons, 
and Muslims, tend to have higher fertility 
than those without religious affiliation. 
Greater religious devotion, moreover, has 
been linked to higher fertility.

“In contrast, we found that more 
devout Buddhists in Japan do not appear 

to have higher fertility than 
less devout Buddhists,” 
Stonawski says.

Many religions have 
explicit rules and teachings 
about family issues and 
ch i ldbear ing .  On the 
contrary, Muttarak explains, 
Buddhism does not require 
its followers to have high 
fertility levels and is more 
ambiva lent  regard ing 

procreation, contraception, and abortion 
than most other religions.

While Buddhism, the world’s fourth 
largest religion, is concentrated in Asia, 
its following is growing elsewhere in 
the world, partly due to migration and 
conversion. “This raises the interesting 
question of whether an increase in the 
adoption of Buddhist doctrine could result 
in lower fertility outside the Asia-Pacific 
region,” Skirbekk says. “The prevalence 
of Buddhism in many Asian nations could 
represent an important reason for their 
low fertility, but its influence on fertility 
behavior in other parts of the world has 
yet to be explored.” JO

Further info Skirbekk V, Stonawski M, Fukuda S, 
Spoorenberg T, Hackett C, Muttarak R (2015). 
Is Buddhism the low fertility religion of Asia? 
Demographic Research 32:1–28 
[doi:10.4054/DemRes.2015.32.1].

Raya Muttarak muttarak@iiasa.ac.at©
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Bioenergy offers Japan energy‑resilient solutions

Renewable sources currently account for only 1% of Japan’s 
energy supply. Continuous and effective policy support, 
including an economically viable and well-designed 

energy policy, is needed to increase the share of renewable 
energy use in Japan. Bioenergy in combination with carbon 
capture and storage (BECCS) offers one possible route forward, 
says IIASA’s Florian Kraxner.

In a joint IIASA project, researchers analyzed Japan’s BECCS 
potential and its suitability as a climate change mitigation tool. 
The research team investigated the available biomass potential 
from forests and, using IIASA’s BeWhere model, examined the 
technical potential of bioenergy, including the optimal locations 
and capacities for biomass plants.

Kraxner says, “Our findings show that there is substantial 
potential for bioenergy growth in Japan, particularly given the 
present policies and targets of the Japanese National Energy Plan. 
This aims to increase the bioenergy share in total energy production 
and decrease total greenhouse gas emissions by 3.8% on 2005 
levels in 2020 and 80% in 2050.”

Results further indicate that even under conservative assumptions, 
Japan could double the bioenergy it presently produces. 
And,  although earthquake and volcanic activity limit the area 
suitable for carbon storage sites to less than 10% of the country 
area (mainly  concentrating on the Kanto Basin), researchers say 
that some of Japan’s coastal regions offer considerable potential 
for carbon storage. Cross-border collaboration such as the joint use 

of off-shore carbon storage with, for example, South Korea would 
also substantially increase Japan’s BECCS capacity.

By further developing the renewable energy pathway, Japan could 
substantially add to a more resilient and domestic resources-based 
energy sector, Kraxner says. JO
Further info Kraxner F, Leduc S, Fuss S, Aoki K, Kindermann G, Yamagata Y 
(2014). Energy resilient solutions for Japan—a BECCS case study. Energy Procedia 
61:2791–2796 [doi:10.1016/j.egypro.2014.12.316].

Florian Kraxner kraxner@iiasa.ac.at

Higher ocean acidity poses danger for coral life

Up to one-third of the world’s marine 
fauna, many of which live in the 
oceans and reefs around Australia, 

could be under threat from climate 
change, according to a new global study 
of climate impacts on the world’s oceans.

Many marine organisms—such as coral, 
clams, mussels, sea  urchins, barnacles, 
and certain microscopic plankton—rely on 
specific chemical conditions and pH levels in 
the ocean to build their calcium-based shells 
and other structures. Higher levels of carbon 
dioxide in the air, triggered by increased 
fossil fuel emissions, can cause the oceans 
to become more acidic. “High acidity makes 
it more difficult for calcifying species to 
maintain their body parts made of calcium 
carbonate, says IIASA’s Ligia Azevedo.

In a recent study Azevedo and colleagues 
examined the impact of increased ocean 
acidit y on mar ine species growth, 
reproduction, and survival under two climate 
change scenarios: a low emissions scenario 
with pH projected to fall from 8.1 to 7.95, 
and a high emissions scenario, with median 

ocean pH expected to decrease  to  7.80. 
(Lower pH indicates higher acidity.)

“In a high emissions scenario, between 
21 and 32% of calcifying species could be 
significantly affected,” Azevedo states. 
“In a low emissions scenario, 7–12% of 
species would be affected.”

However, Azevedo says, “It’s hard at 
present to say what the level of impact 
would mean for different organisms. 
A  10%  rate could be no problem for 

some species, but for other more sensitive 
species it could mean one step closer to 
local extinction. Nevertheless, this analysis 
is an important step forward in providing 
policymakers with a quantitative assessment 
of climate impacts on the ocean.” JO

Further info Azevedo LB, De Schryver AM, Hendriks AJ, 
Huijbregts MAJ (2015). Calcifying species sensitivity 
distributions for ocean acidification. Environmental Science 
& Technology 49(3):1495–1500 [doi:10.1021/es505485m].

Ligia Azevedo azevedol@iiasa.ac.at
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Economic dialogue 
across the Eurasian continent

In November 2014 I IASA welcomed 
economists and decision makers from 
Europe, Russia, Belarus, Kazakhstan, 

and Ukraine, to discuss non-customs trade 
barriers and technical regulations, known 
as non-tariff barriers to trade (NTBs), 
between these countries.

NTBs can play an important role in 
limiting the flows of goods and services from 
one country to another. Yet economists do 
not universally agree on the definition 
of such barriers, and methodologies 
for quantifying and categorizing NTBs 
vary widely. So when countries evaluate 
the benefits and costs of alternative 
trade agreements, they often find very 
different results. Given the current political 
complexities in the region, even such 
technical topics can inspire a great deal of 
misunderstanding.

The meeting at IIASA aimed to clarify at 
least some of these and foster a constructive 
discussion on ways to ensure more liberalized 
trade, and therefore cheaper goods and 
services for people, as well as simpler 

and more favorable conditions 
for businesses across the region.

The workshop participants largely 
agreed that economic integration 
and further trade liberalization 
are likely to benefit all countries, 
especially in the long run, although 
in general, large countries and 
businesses benefit more from economic 
integration than smaller ones. Participants 
also agreed that from an economic point 
of view, trade-related sanctions are not an 
effective method of inducing policy change.

“The biggest confusion at the workshop 
was related to political motivations,” 
says I IASA researcher Leena I lmola. 
She explained that different countries not 
only have different motivations for pursuing 
economic integration, but also perceive 
other countries’ motivations differently. 
Participants also had different views on the 
immediate impacts of economic integration, 
and how long transitions should take.

“What everyone at the meeting agreed 
was that in the current time of major 

political transformations, a dialogue 
supported by science-based evidence is 
incredibly important,” says IIASA Advanced 
Systems Analys is  Program Direc tor 
Elena Rovenskaya. KL

Further info The November 2014 workshop, 
Non-Tariff Barriers and Technical Regulations, 
was organized as part of the IIASA Futures Initiative, 
“Challenges and Opportunities of Economic Integration 
within a Wider European and Eurasian Space.” 
§ www.iiasa.ac.at/EconomicIntegration

Elena Rovenskaya rovenska@iiasa.ac.at

More effort needed to clear Europe’s air

A lthough current air quality legislation 
in Europe will lead to significant 
reductions in particulate matter 

pollution by 2030, many areas of Europe 
will continue to see air pollution levels above 
the limits set by the European Union and the 
World Health Organization unless further 
emission control efforts are undertaken. 
These are the findings of a study published 
in the journal Atmospheric Chemistry and 
Physics by IIASA researchers and partners.

The study, led by Gregor Kiesewetter, 
used  IIASA’s GAINS model and detailed air 
quality data to improve the model’s estimation 
of ground-level pollution. It compared two 
scenarios for future pollution levels in 2030: 
one where only currently agreed air quality 
legislation is enforced and one where the most 
efficient air pollution control technologies 
were implemented across Europe.

The researchers found that strict control 
of vehicle and industrial emissions alone 

will not be sufficient to achieve the 
limit values; additional action to limit 
emissions from agriculture and domestic 
heating would be needed. Under current 
legislation, air pollution hotspots will likely 
remain in southeastern Europe, southern 
Poland and major European cities such as 
Milan, Paris, and Warsaw.

Kiesewetter says, “This is the first time 
that we have analyzed particulate matter at 
individual monitoring stations across Europe, 
from regional background to urban street 
levels, exactly where it’s important to know 
if air quality limits will be met. We show the 
potential and the need for further emission 
controls to achieve safe levels of air quality. 
Current legislation will not do the job.” KL
Further info Kiesewetter G, Borken-Kleefeld J, 
Schöpp W, Heyes C, Thunis P, Bessagnet B, 
Terrenoire E, Fagerli H, Nyiri A, Amann M (2015). 
Modelling street level PM10 concentrations across 
Europe: Source apportionment and possible futures. 
Atmospheric Chemistry and Physics 15(3):1539–1553 
[doi:10.5194/acp-15-1539-2015].

Gregor Kiesewetter kiesewet@iiasa.ac.at
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Injecting science in sustainability

I
IASA launched two new research 
projects in March, which aim to bridge 
a gap between science and policy and 
bring integrated analysis to support the 
Sustainable Development Goals (SDGs).

The new initiatives—The World in 2050, 
and Nexus Solutions for Sustainability—
will address outstanding questions on 
sustainability, climate, social equity and the 
environment, and provide pathways for the 
world to reach the future we want.

The World in 2050
The World in 2050 project will develop 
pathways to achieve sustainable development 
within the safe and just operating space of a 
stable planet. It will bring together leading 
modeling teams from around the world. 

The  project is a collaboration between 
IIASA, the Stockholm Resilience Center at 
Stockholm University, the Earth Institute 
at Columbia University, the Sustainable 
Development Solutions Network (SDSN), 
and the Alpbach–Laxenburg Group.

I IASA Direc tor General and CEO 
Professor Dr. Pavel Kabat says, “This is 
the very first time that science will be a 
real partner to policy, not just a prelude 
to policy development or a support for 
decision making, but along the whole chain 
of policy implementation.”

Technically, the modeling will start at 
a point where the SDGs are fulfilled and 
back-cast to see how to reach these goals. 
This will let scientists see the sustainable 
trajectories required for key sectors, including 

energy, food, population, education, 
macroeconomics, biodiversity, and climate, 
at multiple spatial and temporal scales—
and discover how best to achieve them.

The project will also examine the 
interactions among all the sectors to 
explore the potential for co-benefits 
and/or trade-offs of addressing multiple 
SDGs at the same time.

Nexus Solutions for 
Sustainability
Nexus Solutions for Sustainability aims to 
identify integrated solutions to energy, 
water, food, and ecosystem security in 
selected regions of the world that are facing 
multiple energy and land use challenges, 
and rapid demographic and economic 
changes, as well as those regions hardest hit 
by increasing climate variability and change. 
The project is a collaboration between 
IIASA, the Global Environmental Facility 
(GEF), and the United Nations Industrial 
Development Organization (UNIDO).

GEF CEO and Chairperson Naoko Ishii 
says, “The Nexus Solutions project is very 
exciting for me because it will develop 
practical solutions to some of the world’s 
most pressing sustainable development 
issues, and also because it shows the 
importance of bringing together new types 
of partnerships to achieve this.”

Kabat also stresses the prac t ical 
synergies involved in the new project. 
“Sustainable development is about 
integrated research and synergist ic 
partnerships. Rather than competing 
for funding, we need to consolidate 
our financial resources to meet huge 
interconnected challenges within an 
urgent time frame.” KP

www.iiasa.ac.at/TWI2050 
www.iiasa.ac.at/NexusSolutions

Top: A public lecture in Vienna, co-organized by IIASA, marks the launch of the projects. Bottom left: Naoko Ishii, 
GEF CEO and Chairperson. Bottom right: Pavel Kabat, Naoko Ishii, and UNIDO Director General Li Yong at the 
launch of the Nexus Solutions for Sustainability Project.

The 17 proposed Sustainable Development 
Goals (SDGs) contain 169 different targets. The 

targets comprise a complex range of sustainable 
development issues, including poverty alleviation, 
education, and environmental sustainability. 
It is widely expected that the UN General Assembly 
will adopt the SDGs in September 2015.

The SDGs are the successor framework to the 
Millennium Development Goals, which were 
established in 2000 with 2015 as the final year. +

http://www.iiasa.ac.at/TWI2050
http://www.iiasa.ac.at/NexusSolutions
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Mexican and US committees meet in California

Mexico is one of the newest of 22 national science organizations 
that fund and govern IIASA. In February, the new Mexican 
National Committee for IIASA—the IIASA National Member 

Organization (NMO), which includes representatives from the 
Mexican National Council for Science and Technology (CONACYT) 
and the National Institute of Statistics and Geography (INEGI), met 
with US counterparts from the National Academy of Sciences (NAS) 
for the first joint Mexican/US committee meeting. Attended by IIASA 
Director General and CEO Pavel Kabat and newly appointed Council 
Chair Don Saari, the committees discussed areas of further research 
collaboration, particularly in the fields of water and climate change.

Following the meeting, IIASA co-organized a reception in Newport 
Beach, California, for members of the IIASA community in southern 
California. The event was attended by IIASA alumni, collaborators, and 
donors, giving them an opportunity to network and hear updates on 
IIASA’s latest research initiatives and activities in the USA. Speakers 
included Kabat, Saari, and former IIASA Director Roger Levien, who is 
the current president of Friends of IIASA, a nonprofit organization 
that enables US residents to donate to IIASA tax-free. PB

www.friendsofiiasa.org

Pakistan visit cements further collaborations

I IASA will increase its cooperation with 
Pakistani government agencies and 
leading universities, as a result of a series 

of meetings between Director General and 
CEO Professor Dr. Pavel Kabat and high-level 
officials in Pakistan during his recent visit to 
Islamabad, Lahore, and Faisalabad in March.

In a meeting with Ahsan Iqbal, Federal 
Minister for Planning, Development and 
Reforms, and Deputy Chairman of the 
Planning Commission, Kabat emphasized 
the links between IIASA’s work and several 
key themes in the Planning Commission 
Vision 2025 for Pakistan, particularly energy 

and energy access, water systems, and 
education. Iqbal invited IIASA’s cooperation 
in the Vision 2025 pillar aimed at building 
food–water–energy security in the face of 
climate change, and the leaders agreed to 
explore partnership initiatives in these areas.

A later meeting at the Pakistan Ministry 
of Foreign Affairs with Sartaj Aziz, Advisor 
to the Prime Minister on Foreign Affairs 
and National Security and Ishfaq Ahmad, 
former President of the Pakistan Academy of 
Sciences (PAS; Pakistan’s National Member 
Organization to IIASA), and former science 
advisor to the prime minister, reinforced the 

importance of these issues in international 
relations with India, where climate change 
will lead to shared challenges.

Meetings at Pakistan’s leading scientific 
organizations led to additional opportunities 
for partnerships, both in Pakistan and in the 
broader region. These included a roundtable 
discussion at PAS, led by PAS President 
Anwar Nasim, as well as meetings with 
representatives from the Pakistan Atomic 
Energy Commission, Pakistan Science 
Foundation, Higher Education Commission, 
Economic Cooperation Organization 
(ECO) Science Foundation (ECOSF), and 
COMSTECH—the Ministerial Standing 
Committee on Scientific and Technological 
Cooperation established by the Third Islamic 
Summit of the Organization of Islamic 
Countries held at Makkah, Saudi Arabia in 
1981, which is hosted by Pakistan.

These meetings and a series of lectures 
given by Kabat produced a number of 
proposals for joint initiatives, including 
pledges of support from the Higher 
Education Commission for visits by young 
Pakistani researchers to IIASA, cooperation 
on external grants by researchers from IIASA 
and Pakistani institutions, and regional 
workshops organized in collaboration with 
the international scientific organizations 
COMSTECH and ECOSF. PB

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

http://www.friendsofiiasa.org
http://www.iiasa.ac.at/news/Pakistan-15
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Systems Analysis 2015
On 11–13 November, in collaboration with 
the Santa Fe Institute and the Institute for 
Operations Research and the Management 
Sciences (INFORMS), IIASA will host a 
conference bringing together leading 
researchers from around the world to 
discuss the current state and future 
directions of systems analysis.
www.iiasa.ac.at/SystemsAnalysis

IDRiM 2015: Disaster Risk Reduction
IIASA is co‑organizing an event that aims to 
develop a comprehensive road map for India 
based on a regional framework for earthquake, 
flood, extreme weather, and other natural 
hazard‑triggered disaster risks. Hosted by the 
Indian National Member Organization, the 
Technology Information, Forecasting and 
Assessment Council (TIFAC) in Delhi, India, the 
conference will be held on 28–30 October 2015.
www.iiasa.ac.at/events/IDRiM-15

Southern African YSSP
For the third year, the Southern African 
Young Scientists Summer Program (SA‑YSSP) 
was hosted by the University of the Free State 
in Bloemfontein, South Africa. Co‑organized by 
IIASA and its South African NMO, the National 
Research Foundation, the SA‑YSSP ran from 
November 2014 through February 2015.
www.iiasa.ac.at/sa-yssp

Enhancing Finnish research activities
In February an IIASA delegation visited 
the newly established Strategic Research 
Council and the Strategic Research Unit 
at the Academy of Finland in Helsinki. 
Both were established in 2014 by the 
Finnish government’s comprehensive 
reform of state research institutions and 
research funding. Discussions between 
IIASA and Finnish representatives resulted 
in an agreement that IIASA would develop 
extensive collaborations with both bodies.
www.iiasa.ac.at/news/Finland-15

Developing Indian partnerships
In February IIASA leaders participated in the 
15th Delhi Sustainable Development Summit, 
and also met members of the new Indian 
government, including representatives from 
various science ministries. They also worked 
with the IIASA–India national committee 
to develop IIASA’s plans and priorities with 
the Indian National Member Organization.
www.iiasa.ac.at/news/India-15

Success of IGBP celebrated by 
scientific symposium at IIASA

F
or over two decades the International Geosphere–Biosphere Programme (IGBP) 
has provided critical scientific leadership and knowledge of Earth systems to help 
design sustainable pathways to sustainability. During this time IIASA has been a 
key partner and supporter of the IGBP, and many IIASA staff have held positions 
within the IGBP leadership and on its scientific committee. This year, many of the 

activities undertaken by the IGBP will transfer to the new global Future Earth initiative.
The final meeting of the IGBP Scientific Committee was hosted at IIASA from 

28–30 April 2015. In addition to commending the program’s successes, IIASA co-organized 
a Scientific Symposium under the patronage of Mrs. Margit Fischer, First Lady of Austria, 
entitled “Integrated Science for Sustainable Transitions.”

The symposium focused on the importance and role of integrated science approaches in 
the future global sustainability agenda, and was followed by a public lecture by Professor 
Will Steffen, a former Executive Director of IGBP and internationally acclaimed climate 
scientist, on “Global Change and the Earth System: A Planet in Transition.”

One key consideration highlighted in the discussions was the role of the next 
generation of researchers in developing new ideas in integrative science. In particular, 
participants highlighted the importance of increasing gender and national diversity among 
the research community, as well as the co–generation of science in conjunction with 
regional and local decision makers.

As part of the symposium, young and mid–career IIASA researchers presented recent 
work, and discussed the role of innovation in research as well as the role of new ideas, 
which can come with new generations, in changing people’s behavior. PB

www.iiasa.ac.at/events/ISGNI-14

IIASA photos | Matthias Silveri

http://www.iiasa.ac.at/SystemsAnalysis
http://www.iiasa.ac.at/events/IDRiM-15
http://www.iiasa.ac.at/sa-yssp
http://www.iiasa.ac.at/news/Finland-15
http://www.iiasa.ac.at/news/India-15
http://www.iiasa.ac.at/events/ISGNI-14
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A quiet scourge is creeping through 
the muddy coastal shallows in the 
reservoirs of southeast Nebraska. 

The Chinese Mystery Snail, an invasive 
species f irst brought to the USA in 
the late 19th century, gorges itself on 
periphyton and algae, and can upset 
food chains, outcompete native species, 
and transmit parasites that can infect 
humans. The species can even become so 
abundant that piles of snails clog up pipes 
bringing fresh drinking water to people in 
nearby communities.

Unsuspecting boaters and fishers 
brought the snails into Nebraska and 
continue to carry the snails from lake to lake. 
Where will the snails go next?

Danielle Haak, a participant in the 2014 
Young Scientists Summer Program (YSSP), 
and her supervisor Brian Fath came up 
with a new model that combined human 
movements with ecological networks to 
provide a more systemic view of how species 
spread. The researchers drew from both 
social and ecological network analysis and 
public health models of disease transmission.

“We adapted the framework of infectious 
disease network modeling to simulate what 
would happen within the first 25 years after 
a hypothetical snail introduction,” says Haak. 
The study identified some of the most at-risk 
lakes, as well as the most risky infected 
lakes, giving managers key information as 
to where to focus their containment efforts.

For her outstanding research project, 
Haak received the annual Peccei Award, 
which will allow her to return to IIASA for 
six months to continue her work. More 
information about Haak and the other 
three 2014 award winners is available at 
www.iiasa.ac.at/news/yssp-awards-14. KL

www.iiasa.ac.at/yssp

Large-scale fishing could lead fish 
populations to evolve into separate 
varieties, according to a new study led 

by Pietro Landi. He started the work, which 
was published this January, during the 
2012/13 Southern African Young Scientists 
Summer Program (SA-YSSP).

Previous IIASA research, led by Evolution 
and Ecology Program Director Ulf Dieckmann 
and research scholar Mikko Heino, showed 
that fisheries can influence evolution: 
when fishers selectively harvest the largest 
individuals, fish populations evolve to mature 
and reproduce earlier in their lifecycles.

L and i ’s  s tudy  shows  that  such 
human-influenced selection could also 
broaden the diversity of fish populations, 
and even push them into evolving two 
varieties with distinct characteristics, 
a process known as evolutionary branching.

“Especially when fishers only harvest 
larger or mature individuals and preserve 
the smaller or juvenile fish, we found that 
such dynamics are possible,” says  Landi. 
While the study is theoretical at this 
point, it  shows an important potential 
human impact on the environment and 
exploited natural resources. The next step, 
he adds, would be to collect data to see 
whether there is empirical evidence for 
such dynamics.

Landi is now continuing his SA-YSSP 
research as a postdoctoral fellow at 
Stellenbosch University, South Africa, and 
at IIASA. He plans to extend his work on 
evolutionary modeling with applications 
to the flora and fauna of South  Africa, 
including aquatic and terrestrial ecosystems.

Landi says, “The SA-YSSP was really 
m ind - b roaden ing .  I t  was  a  g rea t 

opportunity to learn from people of 
many dif ferent cultures, f ields, and 
backgrounds, and to set my research 
within the broader context of systems 
analysis and policymaking.” KL

Further info Landi P, Hui C, Dieckmann U (2015). 
Fisheries-induced disruptive selection. Journal of Theoretical 
Biology 365:204–216 [doi:10.1016/j.jtbi.2014.10.017].

www.iiasa.ac.at/sa-yssp

Fisheries may promote 
diversification
A SA-YSSP participant publishes new research 
applying mathematical models to the evolution of fish

Invasion of the 
habitat snatchers
A YSSP award winner designs an innovative model 
to understand how invasive species spread
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Pietro Landi

Danielle Haak
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Troubled waters
Q&A with IIASA Postdoctoral Research Scholar 
Luzma Fabiola Nava

QQ The Rio Grande/Rio Bravo flows from southern Colorado all the way 
to the Gulf of Mexico, and for about 2000 kilometers it forms the border 
between the USA and Mexico. What are the major issues facing this river?

QA The big problem is that the river is drying up. And it’s projected to get worse 
because of climate change, population growth, and competing water uses.

The US Bureau of Reclamation projects that the temperature in the Rio Grande region will 
increase by 2.7–3.3°C during the 21st century, while precipitation and runoff are expected 
to decrease. Higher temperatures will also increase evaporation rates, which will further 
decrease runoff and increase the length of the growing season by about two weeks.

Agriculture consumes more than 85% of the surface water and groundwater withdrawals. 
The big crops in the region—cotton, alfalfa, sugar cane, pecans, and pasture—all require 
lots of surface water, which means water from the river. At the same time, the population 
is growing, which will contribute to even greater water demand.

The water allocation regime between the USA and Mexico is over 100 years old, 
and it is no longer adequate. It consists mainly of allocating transboundary watercourses 
and facing environmental issues within a fragmented structure.

In all these contexts I think we need to look at the entire river basin and its challenges 
as a crosscutting system issue. This is what I started to do in my PhD work, 
and I am continuing it at IIASA.

QQ How does your research address these issues?

QA The major question in my research is how to build strong and adaptive 
institutions to govern transboundary water bodies and face environmental 
challenges. I’m looking at two case studies that both cross the US–Mexico border: 
the Rio Grande/Bravo River basin and the Colorado River basin.

I hope that I can also use this study and its solutions to help inform other regions 
with similar climate conditions, for example, the Mekong River in Southeast Asia 
and the Murray-Darling River in Australia.

QQ You’ve stated that the stakeholders in this region have many 
different opinions about the river and its problems. How can these 
viewpoints be reconciled?

QA Stakeholders have very different understandings of what the issue is, 
where the problem is, and how to resolve it. In the stakeholder interviews 
I’ve conducted so far, I find that the answers to these questions are quite different 
depending on where stakeholders are located in the basin, the mission and 
jurisdiction of the agency, and even the budget allocated to deal with these issues.

I think that the only issue where all stakeholders will come to an agreement 
is qualitative, and it is related to the environmental condition of the basin and 
the challenges in the face of climate change. All stakeholders can agree on 
the impacts of drought, habitat losses, the decrease in water availability; 
increased water demands, degradation of water quality. They might not agree 
on how and when to address these issues because issues might impact them 
in different ways. But at least they will agree that the environment is 
an issue that needs to be addressed. KL

Luzma Fabiola Nava 

is a postdoctoral research scholar 

in IIASA’s Water Program. She is the 

recipient of the Luis Donaldo Colosio 

Fellowship, which sponsors Mexican 

citizens to conduct postdoctoral 

research at the Institute.

Further info

Read more on the IIASA blog at blog.iiasa.ac.at

Luzma Fabiola Nava navajim@iiasa.ac.at

http://www.iiasa.ac.at/web/home/education/postdoctoralProgram/colosiofellowship/Colosio-Fellowship.en.html
http://www.iiasa.ac.at/web/home/education/postdoctoralProgram/colosiofellowship/Colosio-Fellowship.en.html
http://wp.me/p3BEqX-8V
mailto:navajim%40iiasa.ac.at?subject=
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