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Working in concert 
for a sustainable future

H alford E. Luccock, an American minister and thinker, said: 
“No one can whistle a symphony. It takes a whole orchestra to play it.” 
In fact, assembling an orchestra is not enough: all the instruments 
must be in tune, and the musicians must listen to each other, 

read their score, and follow the guidance of the conductor.

Tackling the global challenges that face us today requires humanity itself 
to achieve this kind of cooperation—from the highest international levels 
to individuals. Last year the UN Sustainable Development Goals—including 
everything from protecting ecosystems to ending hunger—were swiftly 
followed by the ambitious Paris climate agreement, which aims to limit 
global warming to 1.5°C. Policies to achieve these laudable, but different, 
aims must work in concert to ensure that progress in one area does not erode 
that in another. Systems analysis and integrated approaches are needed to 
support a sustainable policy implementation process.

This is the focus of several IIASA projects that span different disciplines 
to provide integrated solutions (page 14). Cooperation between 
policymakers and researchers also is crucial to this process, and in this 
issue IIASA researchers share their experiences of what helps to make 
science–policy work a success (page 20).

An enhanced emphasis on cross‑cutting research is one of the defining 
features of the new IIASA Research Plan (page 4). The plan, which details 
the institute’s research direction over the next five years, explicitly recognizes 
that problems (such as climate change), drivers (such as population growth), 
and impacts (such as environmental degradation) are closely related. By using 
systems analysis to integrate these facets, working closely with policymakers, 
and helping countries benefit from science diplomacy (page 10), IIASA aims 
to help foster the cooperation needed to set us on the path to sustainability.

The first five years of research under the IIASA 2011–2020 Strategic Plan 
has had substantial impact, shaping policy at national, regional, and global 
scales. You can find more information about this in the new publication 
Research for a Changing World: IIASA Highlights 2011–2015. +
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New IIASA research plan charts 
course to sustainable future

In April 2016, IIASA launched a new research plan, which sets the institute’s 
research priorities for the next five years. Adopted following a year‑long period 
of discussion including IIASA researchers, council members, and outside 

experts, the plan brings new clarity and purpose to the institute’s research goals, 
while allowing for flexibility in the face of changing scientific or policy priorities.

IIASA has long been a leader in interdisciplinary research that crosses global 
problem areas—for example, a growing body of IIASA research has shown 
that investing in solutions to address energy access, climate change, and air 
pollution can bring substantial cost savings and benefits compared to solutions 
focused on one problem, while avoiding trade‑offs. You can read more about 
the impacts from the last five years of IIASA research in the recent document, 
IIASA Highlights 2011–2015. The new research plan reflects the key role of such 
cross‑cutting research in solving the interconnected challenges faced by humanity.

While the previous framework at IIASA divided research areas into problem 
areas, the new plan explicitly recognizes that problems (such as climate change), 
drivers (such as population growth), and impacts (such as environmental 
degradation) are all inextricably connected within the planetary system. 
This holistic framework will allow IIASA to provide even clearer, more practical 
advice to policymakers. KL

Further info www.iiasa.ac.at/researchplan § www.iiasa.ac.at/Highlights2015

Geoff Clarke clarke@iiasa.ac.at

Making biofuels better for the climate

B iofuel policy in Europe has been under scrutiny lately 
with intense debate around its efficiency in reducing 
greenhouse gas emissions. Biofuel production can take up 

agricultural land otherwise used for food and feed, and lead 
to land‑use conversion elsewhere that would offset some of 
the climate benefits of the policy, a problem known as indirect 
land‑use change. In a new study for the European Commission 
in partnership with the consultancies Ecofys and E4tech, 
IIASA researchers have now assessed the varying levels of impact 
that different biofuels have on land‑use 
change and the climate.

IIASA researcher Hugo Valin led the 
modeling for the study. He says, “First 
generation biofuels have been criticized 
in the past due to their indirect land‑use 
change impact, which our study confirms. 
But by looking at a much broader range of 
biofuel options, we clearly show that not 
all biofuels are equal.”

On one end of the spectrum, the study 
shows that certain types of vegetable oils, 
such as palm or soybean oil, can lead to 
significant greenhouse gas emissions. 
It also shows that impacts of ethanol 
feedstocks are lower than for biodiesel, 
in particular for high‑yield crops such as 

sugar beet or maize. And on the other end of the spectrum, 
second generation crops, included for the first time in the analysis 
for the EU, showed a good performance overall, with net negative 
emissions in several cases. KL

Further info Valin H, Peters D, van den Berg M, Frank S, Havlik P, Forsell N, 
Hamelinck C (2015). The land use change impact of biofuels consumed in the EU: 
Quantification of area and greenhouse gas impacts. Ecofys, IIASA, and E4tech 
for the European Commission. Project number BIENL13120.

Hugo Valin valin@iiasa.ac.at
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Delaying climate policy could 
jeopardize SDGs

The longer the world delays implementing ambitious climate policy, and the 
fewer technologies it is willing or able to use, the less chance there is of achieving the 
other UN Sustainable Development Goals, according to a new study published in the 

journal Environmental Research Letters.
“The UN Sustainable Development Goals form a complex structure. Anyone seeking to 

interfere in any which way should be aware of the complicated mechanism,” said study 
leader Christoph von Stechow, a researcher at the Mercator Research Institute on 
Global Commons and Climate Change.

The 17 Sustainable Development Goals were adopted in 2015 by all 193 countries of 
the UN and are intended to be reached by 2030. The new study examined how climate 
change mitigation efforts would influence other sustainable development objectives, 
such as access to affordable and clean energy, reducing ocean acidification, and lowering 
air pollution. Based on existing scenarios that keep global mean temperature  rise 
below 2°C, the scientists calculated the impacts on various sustainability risks 
across different models.

“Within the climate negotiations process, there has been increasing emphasis on national 
priorities and how climate policies interact with other sustainable development goals,” 
said IIASA researcher Jessica Jewell, who also worked on the study. “Our study looks at 
the trade‑offs between some of these key sustainable energy goals and climate policies.”

“For example, a climate change mitigation strategy that relies less on bioenergy 
would likely be good for global food security; this we knew. What is perhaps more 
surprising is that, according to the models, a ‘limited‑bioenergy strategy’ would further 
boost air quality improvement efforts worldwide, since the shift away from dirty coal 
power would need to take place more quickly, as would the expansion of clean solar, 
wind, and other non‑biomass renewables,” said IIASA researcher David McCollum. 
“The risk of such a strategy, however, is that energy could become less affordable.” KL

Further info von Stechow C, Minx JC, Riahi K, Jewell J, McCollum DL, Callaghan MW, Bertram C, 
Luderer G, Baiocchi G (2016). 2°C  and SDGs: United they stand, divided they fall? Environmental Research 
Letters 11(3):034022 [doi:10.1088/1748-9326/11/3/034022].

Jessica Jewell jewell@iiasa.ac.at § David McCollum mccollum@iiasa.ac.at § 
Keywan Riahi riahi@iiasa.ac.at

Dissecting disaster
When a natural disaster strikes, it can 
damage property, injure or kill people, 
and lead to widespread economic damage. 
In the aftermath it is often unclear what 
factors led to the worst damage, but like 
a crime scene, floods, landslides and other 
disasters leave many clues in their wake. 
At the European Geophysical Union meeting 
in April, IIASA researchers presented new 
tools that policymakers and researchers 
can use to help assess disaster events and 
avoid them in the future.
www.iiasa.ac.at/news/egumedia-16

Off‑grid systems bring 
uneven energy access
Small off‑grid electricity systems are 
growing rapidly in South Asia. A new study 
shows that small‑scale electricity systems 
provide uneven benefits and limited service 
options. It also showed that solar powered 
systems led to the greatest benefits. 
The study, a collaboration with the 
World Resources Institute, is the first 
assessment of how these systems are 
impacting communities in the region.
www.iiasa.ac.at/news/offgrid-16

Clean energy to stress 
water resources
Efforts to reduce greenhouse gas emissions 
in the energy sector could lead to greater 
pressure on water resources, increasing water 
use, and thermal water pollution. A new study 
shows that dedicated adaptation measures 
will be needed in order to avoid potential 
trade‑offs between the water and climate 
change impacts of the energy system.
www.iiasa.ac.at/news/erlenergy-16

How education affects 
mothers’ employment
Women with higher levels of education 
are more likely to continue working even 
when they have children, according to a 
new study from IIASA population researchers. 
The study, based on an international survey 
of five European countries, shows that while 
this “education effect” is apparent in all of 
the countries surveyed, it differs between 
countries and depends on the age of the 
youngest child. Researchers had thought 
that education effects would be smallest 
in societies that are most supportive of 
women’s employment, but they found this 
to be true only for later childrearing phases.
pure.iiasa.ac.at/11699
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Insurance for an uncertain climate

In December 2015, negotiators at the Paris climate meeting adopted insurance as a 
tool to aid climate adaptation. Earlier in the year, the leaders of the G7 had pledged to 
bring climate insurance to 400 million uninsured individuals in poor countries by 2020.
In a new article in the journal Nature Climate Change, experts welcome these 

developments, but also point out the difficulties that policymakers will face in turning 
the ideas into action. They warn that ill‑designed and poorly implemented insurance 
instruments could fail to reach negotiators’ goals, or worse, prove detrimental to the 
very people they are intended to protect.

“Poor communities are much more impacted by extreme weather such as floods, 
droughts, and heatwaves. Rather than ad‑hoc and unpredictable payments after these 
events, insurance approaches can be set up in advance, which are more efficient and 
provide better support to vulnerable people,” says Swenja Surminski, a  researcher 
at the Grantham Research Institute on Climate Change and the Environment 
who led the article.

IIASA researcher JoAnne Bayer was one of the first to propose donor‑supported 
insurance as a mechanism to reimburse people for the impacts of climate change, and to 
examine the potential benefits and trade‑offs of such policies. She says, “With the new 
momentum we have for these policies, we now have the opportunity to move from 
post‑disaster aid to pre‑disaster safety nets based on subsidized insurance.”

While insurance could provide funding to help people in need, the researchers point 
out several ways that such mechanisms could fail. To avoid these problems, they argue 
that policymakers should consider climate insurance as only one part of a wider 
adaptation strategy. “There is ample evidence that insurance needs to be complemented 
with risk reduction and adaptation measures, in order to keep these safety nets viable,” 
adds Laurens Bouwer, a researcher at Deltares in the Netherlands. KL
Further info Surminski S, Bouwer LM, Linnerooth-Bayer J (2016). How insurance can support climate resilience. 
Nature Climate Change 6(4):333–334 [doi:10.1038/NCLIMATE2979].

JoAnne Bayer bayer@iiasa.ac.at

Livestock holds potential for 
climate solutions
The global livestock sector supports about 
1.3 billion producers and retailers worldwide 
and contributes significantly to the global 
economy as well as climate change. A new 
study estimates that livestock could account 
for up to half of the climate mitigation 
potential of the agricultural, forestry, and 
land‑use sectors, which are the second largest 
source of emissions globally. The study also 
finds that human diets—including sustainable 
livestock consumption—hold a big part of 
this potential.
www.iiasa.ac.at/news/livestock-16

New model for forest ecology
Modeling forest dynamics is fundamental to 
the study of future changes in climate and 
biodiversity. A new modeling framework 
developed in collaboration with IIASA 
researchers facilitates investigations of 
complex vegetation dynamics. The framework, 
available as a free software package, provides 
a comprehensive toolbox for researchers to 
investigate vegetation dynamics in forests. 
The package allows users to integrate 
dynamics across three different time scales: 
from short‑term physiological responses 
to long‑term evolutionary development.
www.iiasa.ac.at/news/foresteco-16

Pressure builds on global 
water supply
If current trends continue, domestic and 
industrial water demand would more than 
double by the year 2050, and continue to 
increase after that, according to a new study. 
The study introduces the first scenarios from 
the IIASA Water Futures and Solutions initiative, 
a multi‑year interdisciplinary research project 
focusing on global water challenges and 
solutions, and explains the methodology 
and models used by the initiative.
www.iiasa.ac.at/news/watersupply-16

Iran’s great salt lake at risk
Climate change is likely to worsen the situation 
of Iran’s drought‑stricken Lake Urmia—once 
the second‑largest salt lake in the world. 
The water level in the lake has already declined 
by 80% over the last 20 years, due to increased 
agricultural demand as well as increasing 
temperatures. The new study shows that 
without regional action to preserve water 
and global action to limit climate change, 
the lake’s future is very uncertain.
www.iiasa.ac.at/news/urmia-16
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Probing paradoxes in people’s behavior

Game theory has evolved into a powerful 
tool for behavioral study of humans, 
communities, and animals. But when 

IIASA researcher Dan Jessie observed actual 
behavior sometimes failing to match game 
theory predictions he was driven to ask 
“what’s going on?”

“We see humans are much more 
complicated than the models are ever going 
to be and so you see a lot of paradoxes 
where the model predicted something—
but for some reason the subject did 
something completely unexpected,” 
says Jessie. This unexpected behavior is 
most often seen when players cooperate 
even though the model predicts they will 
pursue their own interest. “For example, 
in a prisoners dilemma game where each 
player always has an incentive to go after 
their own selfish pay‑off—but doing 
so leads to a mutually inferior outcome 
—you would see people cooperating.”

Jessie and coauthor Ryan Kendall at the 
University of Southern California conducted 
experiments which address this issue and 
have submitted a paper for publication 

describing the results. “You have these 
different models arguing about which one 
is better and now we can say, well look, 
we can describe mathematically where they 
work and where they don’t.”

Critical to their analysis is a new way to 
decompose games, developed in collaboration 
with Donald Saari of the University of 
California Irvine, into the portion that 

encourages individuals to seek “personally 
preferred payoffs” and the portion that 
requires cooperation among players. As 
Jessie says, “we have a way of comparing 
models now that wasn’t around before.” KS
Further info Jessie DT, Saari DG (2015). Strategic 
and behavioral decomposition of games. IIASA 
Interim Report IR-15-001.

Daniel Jessie jessie@iiasa.ac.at

Electricity production vulnerable to climate and water change

C limate change impacts and associated changes in water 
resources could lead to reductions in electricity production 
capacity for more than 60% of the hydropower and 

thermoelectric power plants worldwide from 2040–2069, according 
to a new study. Yet adaptation measures focused on efficiency and 
flexibility could mitigate much of the decline.

“Hydropower plants and thermoelectric power plants—which 
are nuclear, fossil‑, and biomass‑fueled plants converting heat 
to electricity—both depend on water availability” explains IIASA 

researcher Michelle van Vliet, who led the study. “In  addition, 
water temperature plays a critical role for cooling in thermoelectric 
power generation.”

Together, hydropower and thermoelectric power currently 
contribute to 98% of electricity production worldwide.

Model projections show that climate change will impact water 
resource availability and increase water temperatures in many 
regions. A previous study by the researchers showed that these 
changes could result in significant reductions in thermoelectric 
power supply in Europe and the US.

This new study expands the research to a global level, using 
data from 24,515 hydropower and 1,427 thermoelectric power 
plants. In addition, they tested six adaptation options to mitigate 
the vulnerability to changes in climate and water resources.

“This is the first study of its kind to examine the linkages 
between climate change, water resources, and electricity 
production on a global scale. We clearly show that power plants 
are not only causing climate change, but they might also be 
affected in major ways by climate,” says IIASA Energy Program 
Director Keywan Riahi, a study coauthor. KL
Further info Van Vliet MTH, Wiberg D, Leduc S, Riahi K (2016). 
Power-generation system vulnerability and adaptation to changes in climate and 
water resources. Nature Climate Change 6(4):375–380 [doi:10.1038/
NCLIMATE2903].

Michelle van Vliet vanvliet@iiasa.ac.at
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Fine tuning fishing
Preventing damaging impacts on fish populations’ gene pools

I
ncreasingly intense fishing around the 
world has driven some fish populations 
to the point of collapse. However, 
heavy fishing not only reduces the size 
of fish populations, it can also alter 

their basic genetics.
“Always taking the largest fish, as 

commercial fisheries do, means that those 
that remain smaller, and reproduce at an 
earlier age are more likely to pass on their 
genes to the next generation,” says IIASA 
Evolution and Ecology Program Director 
Ulf Dieckmann. In this way, the fished 
population becomes dominated by fish with 
genes for early maturation, small size, or 
both. This “fisheries‑induced evolution” can 
affect a stock’s productivity, stability against 
collapse, and recovery potential. What’s 
more, it affects the whole gene pool and is 
very hard to reverse, even if fishing ceases.

Can such damaging impacts be avoided? 
I IASA researchers have contr ibuted 
a substantial body of work, not only 
investigating fisheries‑induced evolution 
itself but also taking into account its 
socioeconomic impacts and providing 
practical advice for decision makers.

The evolutionary impact assessment 
framework, developed by IIASA scientists 
and collaborators working under the 
International Council for the Exploration of 
the Sea, enables managers to estimate the 
vulnerability of different fish populations to 
fisheries‑induced evolution and to identify 
strategies that best achieve evolutionarily 
sustainable fisheries.

Researchers have recently applied the 
framework to the case of North Sea plaice, 
the most commonly fished flatfish in 
Europe. They found that centering fishing 
effort on intermediate sizes—still letting 
the small go, but also sparing the largest 
to some extent—would be best for plaice.

“This work allows fisheries managers 
to fine‑tune the fishery to reduce the 
risks of fisheries‑induced evolution,” 
says Dieckmann. “We basically know 
the answer to the question how much 
should we fish? It’s almost always ‘less.’ 
But we go beyond this to the question of 
how should we fish?”

There are several options available: 
changing the fishing gear used, the types 
of nets for instance, can control the sizes 

taken to a certain degree. Fishing at 
different times of year might also help. 
Finally, altering the fishing location can 
make a big difference, and this is likely to 
be particularly effective in the case of the 
plaice stock, because for this species larger 
fish tend to gather in distinct areas.

Developing sound management advice for 
different species, stocks, and fisheries takes 
considerable investment of time and effort 
for scientists and fisheries managers alike. 
To streamline this process, researchers in 
the Evolution and Ecology Program are 
now developing a library of computer tools 
that can be applied to standard fisheries 
data to assess how vulnerable a stock is to 
fisheries‑induced evolution. “At the moment 
we are doing this for about 40  stocks,” 
says Dieckmann. “We hope to be able 
to give managers the tools they need to 
create thriving, sustainable fisheries.” DB

Further info Mollet FM, Poos JJ, Dieckmann U, 
Rijnsdorp AD (2016). Evolutionary impact 
assessment of the North Sea plaice fishery. 
Canadian Journal of Fisheries and Aquatic Sciences 
[doi:10.1139/cjfas-2014-0568].

Ulf Dieckmann dieckmann@iiasa.ac.at
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Achieving the Sustainable 
Development Goals
In April IIASA Deputy Director General 
Nebojsa Nakicenovic addressed the 
UN General Assembly as part of the opening 
ceremony of a high‑level debate on the 
Sustainable Development Goals (SDGs). 
Nakicenovic was joined by IIASA 
Distinguished Visiting Fellow Jeffrey Sachs. 
This event brought together global political, 
business, and civil society leaders in New York 
to kick start implementation of the SDGs.
www.iiasa.ac.at/events/UNGA-16

Clean energy in Indonesia
IIASA researchers contributed specially 
tailored analysis tools to the new 
Indonesian Center of Excellence for Clean 
Energy, launched in February at the Bali Clean 
Energy Forum. The new online decision 
analysis tool, which IIASA researchers helped 
design, makes it possible for policymakers to 
examine the costs, benefits, and trade‑offs 
of various energy policy choices, with a 
particular focus on renewable energy.
www.iiasa.ac.at/news/Bali-16

The water–energy–food nexus
As part of the UN Sustainable Energy for All 
Initiative, IIASA researcher Paul T. Yillia 
organized a workshop examining the 
water–energy–food nexus, bringing 
together experts from international 
development organizations, the private and 
public sectors, civil society, and academia. 
Participants discussed the energy agenda, 
and its cross‑cutting implications for the 
Sustainable Development Goals. To share 
insights from IIASA research under the 
Water Futures and Solutions initiative 
IIASA researcher Peter Burek also 
attended the workshop.
www.iiasa.ac.at/events/SE4All-16

Air quality policies of the future
In April IIASA researchers took part in 
a debate on air quality at the European 
Parliament, as part of the final stages of 
the project Socioeconomic Implications for 
Individual Responses to Air Pollution Policies 
in EU +27. IIASA is one of the partners of 
this transdisciplinary project, which has 
contributed to a review of air quality 
policies and legislation by pointing out the 
strengths and weaknesses of the air quality 
process, from EU directives to national and 
regional implementation.
www.iiasa.ac.at/events/SEFIRA-16

Can carbon markets work?

C
O2 emissions trading schemes—which allow factories, businesses, or even 
countries to trade emissions allowances—were created to reduce emissions in 
the most cost‑efficient manner. Those emitters for whom the costs of cutting 
emissions are high would trade with others where the costs are low, meeting 
the same climate targets but at a lower price.

However, carbon markets have been floundering. This is in part because of substantial 
unknowns about how much greenhouse gas is being emitted and how much it will cost 
to reduce it. “These are major uncertainties” says IIASA researcher Tatiana Ermolieva. 
“We created a prototype model of a carbon market that shows that if emitters could 
reduce them it would be of great benefit.”

 “Let’s say trader A is looking to buy carbon credits from trader B. Trader A works 
out how much they are willing to pay based on their average emissions. But if their 
emissions turn out to be higher they must buy more permits at a later date to fulfill 
their climate targets. Because they can no longer buy in advance the prices are higher.”

If trader A had been able to predict their emissions more precisely they would have been 
able to buy closer to the right number of credits in the first place, saving money. Countries 
or factories can do this by investing in more research or better monitoring equipment which 
can reveal more exactly how much they emit.

Reducing uncertainties also creates a more stable, forward‑thinking market. Investing in 
emissions reductions technology requires traders to take the long view, calculating that in 
five or ten years, when the equipment is paid off, they will be in a better position. Under 
a more stable market, traders may decide that their money is better spent on abatement 
technologies, ultimately driving more sustainable solutions for emissions reductions. DB

Further info Ermoliev Y, Ermolieva T, Jonas M, Obersteiner M, Wagner F, Winiwarter W (2015). 
Integrated model for robust emission trading under uncertainties: Cost-effectiveness and environmental safety. 
Technological Forecasting and Social Change 98:234–244 [doi:10.1016/j.techfore.2015.01.003].

Tatiana Ermolieva ermol@iiasa.ac.at
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T
he planet is facing a bevy of “wicked” problems, which 
threaten global destabilization. Issues such as climate change, 
food and water, biodiversity preservation, and pandemic 
disease cut across disciplines and borders and affect people 
at all levels of society.

This new threat set requires cooperation between countries, but such 
challenges cannot be resolved by the same type of diplomacy that 
characterized the 20th century. During the Cold War international 
diplomacy focused on ideological competition and territorial ambition, 
on maintaining conventional peace and security. In contrast, today’s 
issues require diplomacy that is focused on human‑centered security and 
development, something best achieved through dialogue, negotiation, 
and compromise. There are no military solutions to the complex 
problems of globalization. To find the answers, we need new knowledge 
and research. As Einstein once said, “No problem can be solved by the 
same kind of thinking that created it.”

It is very difficult to navigate through the unpredictable eddies and 
currents of globalization, but I see science and technology as a beacon 
that can help illuminate the way forward.

Science diplomacy can mean different things: Science for diplomacy 
occurs when science serves to advance the goals of foreign policy 
and international relations. This kind of science diplomacy had its 
heyday during the Cold War, but today it is both less practiced and less 
successful, not least because of an absence of resources.

Diplomacy for science is the reverse: that’s when diplomats gather 
to advance  scientific objectives. The climate negotiations are a good 
example of that, or the Montreal Protocol which addressed the issue of 
the ozone hole.

The concept of science in diplomacy is a third dimension. By this 
I mean expert science advice being injected directly into the policy and 
decision‑making process, for example by appointing a chief science 
advisor. Such positions are becoming more common and feature centrally 
in models of good governance.

Each of these activities is necessary, and together I think there is major 
potential for a new type of problem solving. Yet for the combination of 
science and diplomacy to achieve its potential, there remains much work to 
be done. How often are diplomats trained in science? And how often do 
scientists study international affairs? How can you expect foreign ministries 
and international organizations to manage these daunting issues if those 
with the relevant knowledge and experience don’t work there? You can’t, 
and that helps explain the current—debilitating—performance gap.

Scientists and diplomats have different training, and ways of thinking. 
Diplomats are risk averse, change resistant, practical, and focused on 
argumentation, persuasion, and influence. Scientists are risk tolerant, 
they value experimentation, trial and error, discovery and change. You can 
understand why scientists and diplomats make strange bedfellows, 
and why they might have trouble communicating. But there are shared 
objectives that the two worlds might build on. Both science and diplomacy 
seek to use reason to bring order and understanding to otherwise 
disorderly realms. Perhaps that is a basis for improved collaboration.

IIASA, with its capacity to bring together leading nations from the north 
and south, east and west, just might provide the elusive sweet spot 
where the worlds of science and diplomacy can intersect. That’s the 
kind of shared space in which we all need to spend more time. +

Daryl Copeland 
is a former diplomat, senior fellow at 

the Canadian Global Affairs Institute, 

and policy fellow at the 

University of Montreal Centre for 

International Studies and Research

Science diplomacy
for the age of 
globalization
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QQ What role does globalization play in the 
inequality between the Global North and South?
QA Neo‑liberal economic restructuring has increased inequalities 

between countries but also within each society. We are witness today 
to an unprecedented concentration of income and wealth, which 
is not an unforeseen consequence of economic globalization but 
the result of deliberate public policies. The Global South, however, 
is no longer a geographical category. Greece is an example of a 
European country dependent on international finance institutions in 
much the same way that once so‑called developing countries were.

QQ You say that economic and political processes render 
some lives disposable—what do you mean by that?
QA Take India for instance: since the country’s independence in 1947, 

every year some 500,000 people—mostly small‑holder farmers, 
agricultural workers, and fishing and forest‑dwelling communities—
have been forcibly displaced to make room for gigantic infrastructure 
projects. They have become development refugees in their own 
country. These people are regarded as “dispensable” by the state in 
the sense that their livelihoods are destroyed, their lives disrupted, 
and they are denied access to common property resources. 
These populations are the human waste that is sacrificed at the 
altar of an unsustainable model of incessant economic growth.

QQ The UN Sustainable Development Goals (SDGs), 
adopted last year, include aims to end poverty, 
ensure access to employment, energy, and water, and 
reduce inequality—all while preserving the environment. 
What challenges do you see for achieving these goals?
QA The SDGs will prove to be an important milestone, if they are 

implemented the world over. Some of these goals are in conflict with 
one another. Take the protection of biodiversity, for example, which 
is often constructed as an antagonistic relationship between society 
and nature. In the new global regime of biodiversity conservation, 
nature is portrayed as a self‑regulating, pristine, uninhabited 
wilderness that is threatened due to the wasteful resource use 
by local populations. Thus access and traditional usage rights are 
curtailed, and indigenous knowledge is devalued and marginalized. 
The (post)colonial transformation of landscapes into “environment,” 
“natural resources,” and “biodiversity” has enclosed the commons 
in most regions of the Global South and often commercialized them.

QQ What needs to be done by international institutions 
to make significant progress in achieving the SDGs?
QA Eliminating poverty will need an understanding of it that 

goes beyond a merely economic one. One will need to take into 
account possibilities of democratic participation, access to public 
goods and infrastructure, as well as civil rights and a restoration 
of a plurality of livelihoods. But these institutions also need to be 
reformed as they have a serious democracy deficit, be it the EU 
or other institutions. Unaccountability of international institutions 
and powerful corporations along with stark asymmetries of 
power between these and the nation‑states characterizes the 
new architecture of global governance. This situation needs to be 
remedied urgently if we are to realize global justice. +
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Shalini Randeria 
is rector of the Institute for 

Human Sciences in Vienna and an 

IIASA distinguished visiting fellow
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I
n September 2008, the collapse of Lehmann Brothers 
sent ripples through financial markets, destabilizing banks 
around the world. As bank after bank fell into crisis, 
governments rushed to stop the catastrophic spread of 
failures. In subsequent years, the cascading nature of the 

global financial crisis drew attention not just from financial 
regulators and politicians, but also from scientists who study 
network theory. By looking at the financial system through 
the lens of network science, researchers found ways to 
identify those players in the financial system that make the 
system most vulnerable to shocks.

“Basically, every transaction between financial actors 
adds to systemic risk of the total system—the risk that the 
whole financial system collapses,” says IIASA researcher 
Stefan Thurner. In a recent study, Thurner and colleague 
Sebastian Poledna showed that it was possible to quantify 
the amount of risk that each transaction adds to the system, 
and furthermore, that a small transaction tax based on this 
risk could de‑incentivize risky transactions and help stabilize 
the entire financial system.

One factor that allowed this major insight is the huge 
volume of data that is now available. “We’ve been thinking 
of these methods for maybe a decade now. Only recently 
fantastic data sets have become available, where you often 
have almost complete information about a whole system,” 
Thurner says. “With these data we can now show that 
our thoughts on systemic events, evolving systems, and 
evolutionary systems really do work. I think we have reached a 
new level of understanding and ability to model the dynamics 
of networks, of restructuring networks, and more recently, 
of dynamically restructuring multilayer networks.”

Thurner and colleagues have now also applied similar 
methods to other areas. For example, in one recent study, the 
researchers showed that shortages of minerals such as copper, 
aluminum, and mercury could lead to cascading shocks that 
could cause instabilities in the global trade system. In another 
project, the researchers are exploring how medical data 
could be used to improve the efficiency and efficacy of the 
healthcare system. Using these data across an entire country, 
the researchers have found how networks of symptoms and 
diagnoses can be used to estimate the chance that people 
will develop certain diseases in the future.

Thurner explains, “We start with trying to understand a 
problem, and then formulate it in mathematical ways that can 
be solved. Once we have developed such a new method, often 
involving dynamical networks, we use data to test our theories. 
If it works, we might provide novel solutions.”

Painting by numbers
Networks are ubiquitous in nature and society. Yet looking at 
a network from a different point of view can bring different 
insights. Matthias Wildemeersch, one of Thurner’s colleagues 
in the institute’s Advanced Systems Analysis Program (ASA) 
also studies networks, but from a different perspective, with 
different methods.

In one recent study, Wildemeersch built a model to explore 
opinion dynamics, or how ideas and opinions can spread 
through society—networks of people. The model examined 
how the way society thinks can be changed, for instance by 
artificially controlling or repeating messages. People perceive 
often‑repeated information as more important. The study 
determined how frequently a message needs to be repeated to 
lead to a change in majority opinion. It also showed that nodes 
in a network that stubbornly hold onto their opinion—which 
could represent media organizations or opinion makers—could 
actually provoke a polarization of opinions. While the study 
was theoretical in nature, such ideas could lend new insight 
to the study of social and political movements.

The big picture
In any given network, there are different rules, dynamics, and 
events that control how it works. Such controls can also be 
modeled using mathematical tools other than those specifically 
aimed at network analysis. ASA can be viewed as a network in 
its own right, bringing together mathematicians, economists, 
and physicists, to exchange and combine ideas and come up 
with new ways to solve problems. “Many of the problems we 
are interested in at IIASA require us to combine several formal 
methods. So you might start from the concept of a network 
and then apply other mathematical methods such as control, 
game theory, or optimization,” says Wildemeersch.

ASA Program Director Elena Rovenskaya explains that such 
disciplinary diversity creates the kind of environment that 
helps speed the ripening of new methods. “Real‑life systems 
are becoming more and more complex and dynamic. Today, 
in the 21st century, we are approaching or sometimes even 
hitting planetary boundaries. It turns out that the behavior 
of human‑made systems, as well as natural systems, actually 
becomes different and more complex, compared to what we 
are used to. Those models that worked well when systems were 
far away from planetary boundaries may not work anymore. 
We need new systems analysis approaches to help us analyze 
complex problems, accounting for nonlinearities and possible 
regime shifts. The methodological diversity of the ASA group 
and IIASA in general puts us at forefront of this endeavor.” KL

Further info
§ Poledna S, Thurner S (2016). Elimination of systemic risk in financial 
networks by means of a systemic risk transaction tax. Quantitative Finance 
[doi:10.1080/14697688.2016.1156146]. 
§ Klimek P, Obersteiner M, Thurner S (2015). Systemic trade risk of critical 
resources. Science Advances 1(10):e1500522 [doi:10.1126/sciadv.1500522]. 
§ Chan WHR, Wildemeersch M, Quek TQS (2015). Diffusion control in 
multi-agent networks. 54th Annual IEEE Conference on Decision and 
Control (CDC), 15–18 December 2015, Osaka, Japan, pp. 4190–4195 
[doi:10.1109/CDC.2015.7402872].

Stefan Thurner thurner@iiasa.ac.at 
Matthias Wildemeersch wildemee@iiasa.ac.at 
Elena Rovenskaya rovenska@iiasa.ac.at
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Making the change
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T
he year 2015 raised the bar, stirred the 

ambitions, got us all thinking. In September 

the Sustainable Development Goals (SDGs) 

—encompassing everything from ending 

poverty to protecting all ecosystems—were 

adopted by all 193 member states of the UN. 

At the Paris climate summit in December an 

ambitious limit of 1.5°C rather than 2°C warming 

was seriously considered for the first time.

But we all know in our heart of hearts that 

that was the easy part. Politicians on podiums 

talking of historic breakthroughs do not reduce 

the amount of hot air in the atmosphere. ©
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Have we got what 
it takes to achieve 
sustainability?

Making the change
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A change is in the air
Climate change is central to all aspects 
of the global transformation that must 
be achieved, because none of the myriad 
challenges we face—from biodiversity loss 
to hunger—can be dealt with in the absence 
of action on climate change.

Unfortunately, progress in achieving 
the emissions reductions needed to 
minimize temperature increases is not 
heartening. Current national pledges to 
deal with climate change (the Intended 
Nationally Determined Contributions, or 
INDCs) are not sufficient to limit global 
warming to 2°C above pre‑industrial 
levels, let alone 1.5°C, the latest UN 
Environment Programme (UNEP) Emissions 
Gap report concluded.

However, failure is not inevitable; in the 
only study which had explicitly investigated 
the 1.5°C target before the Paris summit, 
IIASA researchers showed how limiting 
temperature rise to less than 1.5°C by 2100 
can technically be achieved; but action 
must begin immediately.

“That we need to do more, and we need 
to do it now, is beyond doubt,” says IIASA 
researcher Joeri Rogelj, lead  author of 
the study and key contributor to the 
UNEP report.

The inconvenient truth is that, along with 
substantial increases in energy efficiency, 
global emissions must peak as soon as 2020 
if we are to limit warming to 1.5°C by 2100. 
Deep cuts will be required across all sectors, 
and global carbon neutrality will need to be 
reached 10 to 20 years earlier than projected 
for 2°C scenarios.

Achieving this will require a fundamental 
change in how we think about climate 
change. “Policymakers, scientists, and 
society as a whole must abandon the idea 
of climate change as a single, discrete 
issue,” says IIASA Director General and 
CEO Professor Dr. Pavel Kabat. IIASA is 
moving away from treating problems 
(such as climate change) drivers (such as 
population growth) and impacts (such as 
habitat degradation) as separate entities. 
The  I IASA  Research Plan 2016–2020 

recognizes that all such factors are closely 
linked, and the work of the institute is now 
firmly rooted in integrating all dimensions 
of sustainability.

Climate and development, 
hand in hand
Ensuring that climate action is integrated into 
sustainable development, and vice versa, is 
the primary aim of the IIASA‑led project 
Linking Climate and Development Policies 
—Leveraging International Networks and 
Knowledge Sharing (CD‑LINKS). The project 
aims to develop pathways, or  storylines, 
which show how climate change mitigation 
could occur in conjunction with sustainable 
development objectives, and what synergies 
and trade‑offs between the interlinked 
goals might arise.

“Traditionally, climate has been modeled 
globally, while national models have focused 
on local challenges, such as water security” 
says IIASA Energy Program Director Keywan 
Riahi. “But CD‑LINKS has brought together 
national and global research teams to 

© pagadesign | iStockphoto.com

Can we really achieve these ambitious targets? 

What changes must be made? What new paths 

must be taken? Lacking in the lofty aspirations of 

2015 was much mention of accountability, or serious 

deadlines. The SDGs are in no sense legally binding, 

and no time limit was given for 1.5°C target. 

And yet, the deadlines are there, imposed upon 

us by our own planet, as the climate warms, 

species go extinct, and hunger grows.
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identify solutions which are climate friendly 
without compromising other sustainable 
development objectives.”

Research to date has attempted to deal 
with sustainability objectives by focusing 
on a single issue—reducing air pollution, 
for instance—and then analyzing how 
achieving it might affect others: climate 
change, ecosystems, or health.

“That’s a start,” says Riahi. “But in reality 
decision makers want to know how to 
maximize multiple objectives with a limited 
budget. The moment you put one objective 
into the center and the others on the periphery 
you are creating a subjective ranking.”

The €5.5 million project, encompassing 
18 international partners, is producing 
specific roadmaps for the majority of 
the G20 countries. The need to ratchet 
up countries’ INDCs was a key part of 
the Paris agreement, and the CD‑LINKS 
roadmaps will provide policymakers with 
concrete advice on measures needed to 
meet long‑term objectives. Importantly, the 
project will also identify countries which are 

already showcasing best practices—where 
policies are consistent with both climate and 
broader sustainable development goals—
and those where current policy is creating 
barriers to sustainability.

The basis of these transformation 
pathways will be a suite of models focused on 
climate mitigation and adaptation, coupled 
with information on other sustainable 
development objectives, including economic 
development, energy poverty, air quality, 
food secur it y,  biodivers it y,  c l imate 
adaptation, and energy security.

Drawing up strategies for future 
sustainability is, of course, only the first 
step; successful implementation will be 
the real challenge. In recognition of this, 
the project will also ask the hard questions 
policymakers must face: Do the model 
projections imply unrealistic investments in 
new infrastructure? Will these investments 
require additional policies?

The bigger picture
Ultimately, no individual SDG is the 
goal. Only together do they achieve the 
future we need. “The objectives tabled 
in 2015 aimed impressively high,” says 
IIASA Deputy Director General Nebojsa 
Nakicenovic. “But there is no single scientific 
assessment that has looked at whether 
the implementation of all 17 Sustainable 
Development Goals is possible. Not even 
in basic terms of what kind of investments 
and technologies are needed, let alone the 
complexities of governance.”

The World In 2050 (TWI2050) project, 
however, aims to do just that. The project 
will examine the synergies and trade‑offs 
between SDGs, as well as looking beyond 
them to a future where humanity thrives on 
a stable, resilient planet.

The complexity of this challenge is 
staggering. Examining just one issue—how 
to ensure water security in the face of 

climate change, for instance—involves a vast 
number of variables and unknowns. There are 
myriad difficulties associated with gathering 
information on all 17 SDGs, integrating the 
data, and analyzing it in models which all 
have their own associated uncertainties. 
Can it be done in any meaningful way?

“It is true that there are SDGs that are 
very difficult to define in a quantitative, 
modeling sense,” says Nakicenovic. “But for 
some goals, for example the energy goal, 
we can give a clear picture of what needs 
to be done and even when and by whom.”

So, although the project is in the very 
early stages, that plan is to start with what 
can be done, and model factors such as 
energy, climate, health, and the financial 
sector. At the same time the project will 
bring in experts on the more difficult goals—
gender equality, ecosystem protection—and 
discussions will begin as to how these can be 
incorporated. “This will involve a concerted, 
interdisciplinary effort,” says Nakicenovic.

IIASA researchers are not attempting 
such a feat for trivial reasons. There are 
two major dangers if the SDGs are not 
implemented in an integrated way. The 
first is that the costs will be immense: lack 
of integration may mean losing out on 
chances to benefit from synergies between 
the goals, leading to inefficient, expensive 
alternatives. The second danger is that 
solutions for one goal may end up eroding 
progress towards another.

Examining these issues together as part 
of a whole is a vital step on the road to a 
sustainable future, and although they may 
not be explicit in international agreements, 
our deadlines are looming. DB

Further info 
www.cdlinks.org § www.iiasa.ac.at/TWI2050

Pavel Kabat kabat@iiasa.ac.at 
Nebojsa Nakicenovic naki@iiasa.ac.at 
Keywan Riahi riahi@iiasa.ac.at 
Joeri Rogelj rogelj@iiasa.ac.at
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IIASA at the heart of climate research
As early as 1978 the institute held a meeting entitled Carbon Dioxide, Climate and Society 
to discuss how rising CO2 as a result of fossil fuel use might affect the Earth’s climate. 
In 1979, IIASA predicted temperature rises of between 1°C and 4°C by 2050—a projection 
that is remarkably similar to that of today’s most sophisticated models. IIASA also played a 
key role at the landmark Villach conference in 1985, which led to the establishment of the 
Intergovernmental Panel on Climate Change (IPCC).

IIASA work has been central in developing the scenarios for the IPCC’s Special Report on Emissions 
Scenarios used by scientific communities to understand driving forces as well as mitigation and 
adaptation response strategies. Over the past few years, IIASA has been one of four modeling 
groups to develop the new generation of scenarios, the Representative Concentration Pathways 
and Shared Socioeconomic Pathways, which include cases where the climate is stabilized at 
minimal temperature increases, so-called “low climate stabilization scenarios.” +

http://www.iiasa.ac.at/news/TWI2050-launch
http://www.cdlinks.org
http://www.iiasa.ac.at/TWI2050
mailto:kabat%40iiasa.ac.at?subject=
mailto:naki%40iiasa.ac.at?subject=
mailto:riahi%40iiasa.ac.at?subject=
mailto:rogelj%40iiasa.ac.at?subject=
http://www.flickr.com/photo.gne?id=15621647988
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A
s we hike along woodland paths, or rush down crowded 
sidewalks, we rarely think about the ground beneath 
us. Yet under our feet, the soil teems with microbial 
life that turns old life into new—breaking down dead 
plant and animal material into the nutrients needed 

for new growth. This process releases gases like CO2 and 
methane that contribute to global warming but on the other 
hand soil can also sequester these gases, locking them away and 
protecting the planet from future warming. Healthy soil is also 
fundamental to farming and vital for clean water. But increasingly, 
soils are under pressure.

“Just like birds and animals can be endangered, some 
soils are endangered,” said soil scientist Rattan Lal during a 
public lecture at IIASA last winter. The question is how resilient 
is the soil system? It can recover from many perturbations, 
Lal said, but if pushed too far, through erosion, top soil removal, 
or unsustainable farming practices, it can reach a tipping point 
called “irreversible degradation,” transforming the landscape from 
verdant farmland to a wind‑blown wasteland in just years.

From the tiniest microbes to the big picture of climate change and 
food security, IIASA researchers are exploring how soil works and 
interacts with other planetary systems. Their findings suggest that 
taking better care of soil can help with mitigating climate change, 
protecting biodiversity, and feeding the planet’s growing population.

THE SECRET LIFE OF SOIL
To under s t and how so i l  
work s  at   the smal les t  l eve ls ,  
IIASA researchers have been developing a  
theoretical model of microbial interactions in soil that helps explain 
the processes of decomposition and carbon uptake and storage.

In a recent study, Tina Kaiser, a former IIASA postdoctoral 
fellow, now an assistant professor at the University of Vienna, 
used this model to examine the social interactions between soil 
microbes. She showed that microbes that rely on other microbes 
around them to make enzymes for digesting plant material can 
regulate the rate of decomposition and increase the amount of 
microbial remains in the soil. The study identifies a new possible 
control mechanism—enabled by social interactions among 
individual microbes—that may help to explain the massive reservoir 
of carbon and other nutrients in soil.

“The unique thing about this model is that it simulates the 
life and death of individual microorganisms in a tiny space, 
and can encompass the positive and negative influences between 
neighboring microbes,” says Kaiser. “In contrast to a traditional 
soil decomposition model, our model can elucidate mechanisms 
that depend on social dynamics that emerge on the microbial 
community level, but are driven by individual interactions among 
microbes competing for food and space at the smallest scale.”
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Soil on our planet—fundamental to 

agriculture, biodiversity, and water— 

is under increasing pressure from human 

influence. But it may also hold the solution 

to some of our most pressing problems.

Soil in the spotlight

http://www.iiasa.ac.at/web/home/about/events/151102-oaw-lecture.html
http://www.iiasa.ac.at/web/home/about/news/151201-microbe-soil.html
http://www.istockphoto.com/photo/peat-soil-as-a-background-gm479203570-67779359


19summer 2016 + optionswww.iiasa.ac.at

SOIL AND THE CLIMATE
Models like Kaiser’s provide vital information for researchers looking 
at the bigger picture of how soil dynamics influence climate change. 
IIASA researcher Stefan Frank, for example, has been exploring 
the links between farming practices and climate mitigation. 
In a recent study, he found that the EU could reduce agricultural 
greenhouse gas emissions by up to 7% through enhanced carbon 
sequestration of cropland. These reductions would come through 
economic incentives (i.e., a carbon price of US$100 per ton of CO2) 
for farming practices that keep carbon in soil. As national policies 
also have impacts beyond country borders, Frank also assessed 
how reduction targets within Europe would affect emissions on 
a global scale. “If strict agricultural emissions targets are only 
adopted inside Europe this could lead to increased emissions in 
other parts of the world, which could significantly compromise 
global emission reduction targets,” he said.

THE GOOD EARTH
Soil is obviously also central to food production. And with an 
estimated 795 million people today who are undernourished, 
and a projected population size of 9 to 11 billion by the year 
2050, future agricultural production poses a major question. 
Yet Lal argues that more land for agriculture is not the solution—
instead, he says, we need to increase yields on existing land, 
producing more from less.

IIASA research backs him up. For example, a 2015 study 
showed that 24–80% more food calories could be produced 
worldwide by optimizing fertilizer and irrigation methods. Another 
IIASA study from 2014 showed that imbalances between nitrogen 
and phosphorus are already limiting production in Africa and 
could drive yields even lower in the future.

While soil holds great potential for addressing the planet’s 
food security and climate challenges, researchers also point out 
the simplest way to reduce pressure on food security and soils 
could be in our own kitchens—each year an estimated one third 
of all food is spoiled or thrown away. Lal said, “Each one of us 
is responsible. There are 7.2 billion of us. If everyone makes a very 
small incremental improvement, it can have a major impact.” KL

Further info
§ Kaiser C, Franklin O, Richter A, Dieckmann U (2015). Social dynamics within 
decomposer communities lead to nitrogen retention and organic matter build-up 
in soils. Nature Communications 6:8960 [doi:10.1038/ncomms9960].
§ Frank S, Schmid E, Havlík P, Schneider UA, Böttcher H, Balkovič  J, Obersteiner M 
(2015). The dynamic soil organic carbon mitigation potential of European cropland. 
Global Environmental Change 35:269–278 [doi:10.1016/j.gloenvcha.2015.08.004].
§ van der Velde M, Folberth C, Balkovič  J, Ciais P, Fritz S, Janssens IA, Obersteiner M, 
See L, Skalský R, Xiong W, Peñuelas J (2014). African crop yield reductions due to 
increasingly unbalanced Nitrogen and Phosphorus consumption. Global Change 
Biology 20(4):1278–1288 [doi:10.1111/gcb.12481].
§ Pradhan P, Fischer G, van Velthuizen H, Reusser DE, Kropp JP (2015). 
Closing yield gaps: How sustainable can we be? PLoS ONE 10(6):e0129487 
[doi:10.1371/journal.pone.0129487].

Stefan Frank frank@iiasa.ac.at § Christina Kaiser kaiser@iiasa.ac.at

“Just like birds and 
animals can be endangered, 

some soils are endangered.” —Rattan Lal

ONE MICROSITE

Decay of enzymes

Enzyme
production

Enzymatic
breakdown

Diffusion of labile substrates

Labile substrates

Enzymes

Microbial
biomass

recycling

DOM DIN

N Mineralization
and immobilization

Respiration

CO2

Dead
microbial
biomass

Plant
material

MR-C

MR-N

Complex
substrates

Enz PM Enz MR-C Enz MR-N

Microorganism

MODELING SOIL DYNAMICS 
A theoretical model of microbial community dynamics 
provides insight into carbon and nitrogen cycles.

Soil in the spotlight

http://www.iiasa.ac.at/web/home/about/news/151019-soil-carbon.html
http://www.iiasa.ac.at/web/home/about/news/20140128-phosphorus-africa.html
http://pure.iiasa.ac.at/11320
http://pure.iiasa.ac.at/11320
http://pure.iiasa.ac.at/11320
http://dx.doi.org/10.1038/ncomms9960
http://pure.iiasa.ac.at/11371
http://dx.doi.org/10.1016/j.gloenvcha.2015.08.004
http://pure.iiasa.ac.at/10983
http://pure.iiasa.ac.at/10983
http://dx.doi.org/10.1111/gcb.12481
http://pure.iiasa.ac.at/11407
http://dx.doi.org/10.1371/journal.pone.0129487
mailto:frank%40iiasa.ac.at?subject=
mailto:kaiser%40iiasa.ac.at?subject=
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I
IASA researchers Ping Yowargana, Markus Amann, and 
Stefan  Hochrainer‑Stigler work on very different topics 
—from land use, to air pollution, to natural disasters—
but they all have one thing in common: they work at the 
forefront of the science–policy boundary. Here they share some of 
what they have learned over the years of working with policymakers.

SUSTAINABILITY IN THE TROPICS
The IIASA Tropical Futures Initiative (TFI), inspired by the institute’s 
REDD‑PAC project, addresses tropical deforestation by bridging 
policy and science to develop sustainable land‑use strategies. Under 
REDD‑PAC, IIASA researchers trained Brazilian modelers to use the 
Global  Biosphere Management Model and the government used the 
results to produce the country’s land‑based climate pledge, which outlines 
post‑2020 climate actions.

PY I work face to face with both policymakers and local researchers 
in Indonesia and rather than an interface between science and policy, 
I would call it a joint effort. The idea is to build the research capacity of 
local institutions linked to policymaking; we show them how the tools 
that have been developed here at IIASA can be useful but also listen to 
their requirements so that we can use their insights to enrich the models.

In my experience, policymakers do see the value in scientific advice; 
they are often very interested when we show what our models can do. 
But the questions they have tend to be very specific, they want a number for 
a certain policy target, for example. Then all we can say is: “We have to see 
what kind of data you have, then refine the model, then calibrate it, and 
probably in a couple of years we’ll have something for you.”

The way we work in TFI is to collaborate with local institutes that can 
provide the scientific standards IIASA models require, but focus on the 
specific issues policymakers need answers for. That gives countries a chance 
to build their own capacity in using and refining the models for local use.

Both policymakers and scientists need to recognize that they need 
to make a serious commitment to the process to make it a success. 
The biggest problem we have in Indonesia, for instance, is achieving 
an active collaboration with government representatives. Sometimes 
this is a struggle, not because of lack of understanding or willingness, 
but  because of constraints like government budget cycles or lack of 
research funding.

If you can get these things right it can pay off. The work in Brazil produced 
the ultimate  goal: a strong policy that the government knew it was 
capable of delivering.

“Both policymakers and scientists need to recognize that 
they need to make a serious commitment”

WE  FALL
DIVIDED

Reports on the ground speak of separate 

camps of scientists and policymakers as 

“tectonic plates — huge, rigid, and engaged 

in a never‑ending clash.” Yet science and 

policy must work together if we are to 

achieve a sustainable future for humanity. 

How can we get the very best from 

science–policy collaborations?

http://www.istockphoto.com/photo/humber-bridge-gm466110638-60270662
http://www.iiasa.ac.at/web/home/research/tfi/tropical-futures-initiative.html
http://redd-pac.org
http://www.globiom.org
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SHAPING AIR QUALITY POLICY
The IIASA Greenhouse Gas and Air Pollution Interactions and Synergies (GAINS) 
model explores the synergies and trade‑offs between control of air pollution and 
mitigation of greenhouse gases.

GAINS is integral to both international and European policy on air quality. 
In 2013, for instance, the European Commission introduced a new clean air 
policy package based on GAINS scenarios. The new policies will have avoided 
58,000 premature deaths, saved 123,000 km2 of land from nitrogen pollution, 
and protected 19,000 km2 of forest from acidification by 2030.

MA To make the science–policy process work, one should remember that 
it is a long‑term process. Talking and listening are both equally important, 
but building trust is crucial. Scientists often think they have the solution and 
they go and tell the policymakers: here it is. But in many cases they are not 
addressing the problems policymakers want to explore. You need to listen and 
respond; it takes a long time to gain acceptance and credibility.

IIASA is in a unique position to facilitate this dialogue because we are 
independent and neutral but we also have a network that spans many countries. 
Although this network is often referenced in terms of scientific advantage it 
is also vital for policy.

Working in science–policy is more interesting than pure science, in my opinion. 
There are no exact recipes for success but my advice is: learn to put your scientific 
understanding in context. There might be compromises you didn’t know about.

BOUNCING BACK FROM NATURAL DISASTERS
Madagascar suffers an average of two tropical cyclones every three years, and 
in the wake of cyclone Gafilo, which killed at least 363 people, the country 
sought assistance from IIASA. The institute used its Catastrophe Simulation 
(CATSIM) model, to support a major disaster risk management study by the 
government disaster agency which led to new policies to help reduce disaster 
impacts. In this way CATSIM provides countries around the world with sound 
guidance to help them bounce back after all kinds of natural disasters.

SH The CATSIM workshops give scientists and policymakers a chance to 
meet face to face; we give them the model and teach them how to use and 
adapt  it. The goal is that they will take it and refine it to meet their own 
contexts and needs.

Communicating your results is a key part of success. Although that might seem 
easy it actually needs a lot of thought. What are the best ways of explaining 
risk, for instance, or probability? It is vital that we make these concepts clear. 
Our results might indicate that policymakers invest a lot of money in risk 
management, for instance, and they have every right to ask: Why am I spending 
money on this and not other priorities?

As a scientist, you need to know the limits of your model. There are a lot 
of difficult decisions which cannot be evaluated in simple monetary terms. 
CATSIM is designed to be broad enough so policymakers can contribute their 
own ideas but concrete enough that they can make a meaningful decision 
based on all the information.

Trust is also key, and neutral institutions like IIASA are very much needed to 
build this as they can take a non‑profit oriented, purely scientific view.

The most important quality for a scientist going into science–policy work is 
open‑mindedness; remember it’s a learning experience for you too. DB

Further info 
www.iiasa.ac.at/tropics 
www.iiasa.ac.at/GAINS  

www.iiasa.ac.at/CATSIM

Ping Yowargana yowargan@iiasa.ac.at 
Markus Amann amann@iiasa.ac.at 

Stefan Hochrainer‑Stigler hochrain@iiasa.ac.at

“You need to listen and respond; 
it takes a long time to gain acceptance and credibility”

“Communicating your results is a key part of success”

WE  FALL
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http://www.iiasa.ac.at/GAINS
http://www.iiasa.ac.at/GAINS
http://www.iiasa.ac.at/web/home/research/researchPrograms/RISK/CATSIM.en.html
http://www.iiasa.ac.at/tropics
http://www.iiasa.ac.at/GAINS
http://www.iiasa.ac.at/CATSIM
mailto:yowargan%40iiasa.ac.at?subject=
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regional focus

A crime buster: Making the grade in South Africa

Up to 49 people are murdered every day in South Africa, according to the government’s 
own figures. Between April 2014 and March 2015 17,805 people were killed. Tackling 
the country’s appalling crime rate has been a stated aim of all post‑Apartheid 

governments but progress is elusive. Now an IIASA study establishes a strong link between 
disengagement from education and engagement in crime.

“Even after controlling for ethnicity and race we show that it is those who have not 
completed grade 12 who are more likely to be in jail,” says IIASA researcher Anne Goujon. 
In a paper from November 2015 Goujon and colleagues conclude that South African crime 
fighting measures should include an increase in school retention.

They also raise questions about the quality of education. Out of 100 pupils who start school 
50 will drop out before grade 12 (the last year of high school), failing to gain the literacy 
and numeracy skills required for the workforce. For these individuals, mostly young men, 
“crime might seem like the only opportunity to escape poverty,” concludes Goujon.

The research also finds that education influences the type of crime with the probability 
of committing “contact crimes” including vandalism, threat, assault, and injury decreasing 
with years of education. On the other hand, the likelihood of white‑collar crimes, such 
as tax fraud, increases with years of education. The research does not take into account 
people who have committed crimes but have not been caught. “It would be interesting 
to see how educated those are,” jokes Goujon. KS
Further info Jonck P, Goujon A, Testa MR, Kandala J (2015). Education and crime engagement in South Africa: 
A national and provincial perspective. International Journal of Educational Development 45:141–151 
[doi:10.1016/j.ijedudev.2015.10.002].

Anne Goujon goujon@iiasa.ac.at

Preventing drought turning into famine

When a devastating drought struck 
the Horn of Africa in 2011 a million 
people were driven from their homes 

and a severe food crisis spread across several 
nations. Aid agencies and international donors 
were slow to respond despite warnings of a 
crisis that were given as early as August 2010.

Weather forecasts beyond one month 
are currently inaccurate and this is unlikely 
to change in the near future, making 
long‑range drought forecasting difficult. 
However, evidence of deficits in soil 
moisture, either at the beginning of, 
or  during, crucial parts of the growing 

season, can provide useful early  warning 
information says IIASA researcher Linda See.

Drought forecasting can become more 
effective if the full potential of satellite soil 
moisture measuring is exploited, she  says. 
“Vegetation status is a response to soil 
moisture so measuring anomalous behavior in 
soil moisture through remote sensing provides 
extra time for early warning purposes.”

In a IIASA paper See and fellow researchers 
argue that there’s a gap between scientific 
findings and the use of those findings. 
Closing that gap in Africa could prevent 
drought turning into famine, they write.

The key to success, says See, “is working 
with stakeholders such as Doctors Without 
Borders to really understand their information 
needs.” The tools can then be developed 
to ensure that the science and technology 
feed decision making processes ensuring 
early warnings are acted upon. KS

Further info Ennkel M, See L, Bonifacio R, 
Boken V, Chaney N, Vinck P, You L, Dutra E, 
Anderson M (2015). Drought and food security 
—Improving decision-support via new technologies 
and innovative collaboration. Global Food Security 
4:51–55 [doi:10.1016/j.gfs.2014.08.005].

Linda See see@iiasa.ac.at
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http://pure.iiasa.ac.at/11351
http://pure.iiasa.ac.at/11351
http://dx.doi.org/10.1016/j.ijedudev.2015.10.002
mailto:goujon%40iiasa.ac.at?subject=
http://pure.iiasa.ac.at/11509
http://pure.iiasa.ac.at/11509
http://pure.iiasa.ac.at/11509
http://dx.doi.org/10.1016/j.gfs.2014.08.005
mailto:see%40iiasa.ac.at?subject=
http://www.istockphoto.com/photo/portrait-of-south-african-girls-studying-in-a-rural-classroom-gm471418069-20515127
http://flickr.com/photo.gne?id=6015803111
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 regional focus

Go countercyclical in energy policy

The US track record on energy innovation is closely linked to crises; for example the 
price shocks of the 1970s led to more efficient vehicles and research into alternative 
fuels. When the price of oil reached an all time high in 2008 there was a surge in 

investment in wind power and electric vehicles. But a paper coauthored by IIASA researcher 
Arnulf Grubler with Gregory Nemet and Dan Kammen suggests the opposite approach: 
countercyclical energy policy.

“A simple example would be a flexible fuel tax with increases when prices are low and 
decreases when prices are high, thus buffering consumers from price volatility,” says Grubler. 
He also notes that when energy prices are low firms basically stop energy R&D spending. 
“This is the time for the public sector to take up the slack and funding could come from 
the flexible fuel tax.”

The paper recognizes the challenges in turning the cycle of crisis–reaction–crisis into a 
countercyclical one, among them short election cycles and a lack of immediate rewards. 
There are also certain to be winners and losers when choices are made between conflicting 
needs such as affordable, clean, and reliable energy. However by taking the countercyclical 
approach of bolstering energy innovation when the threat of crisis appears to be receding, 
“the USA can create options and resilience against future price shocks.”

The paper also gives a rationale for a countercyclical approach to climate policy. 
The  message is: “Prepare for the future when it is easy and cheap to do so,” 
says Grubler. KS
Further info Nemet GF, Grubler A, Kammen DM (2016). Countercyclical energy and climate policy for the U.S. 
WIREs Climate Change 7(1):5–12 [doi:10.1002/wcc.369].

Arnulf Grubler grubler@iiasa.ac.at

Getting the best from biomass

B razil is an ethanol powerhouse, 
producing around a quarter of the 
global consumption of ethanol fuel. 

Most of it is pumped from refineries 
producing both sugar and ethanol, and 
this energy from biomass waste leads to 
important greenhouse gas reductions. 
However, in a study published this year 
researchers from IIASA and the Royal 
Institute of Technology (KTH), Sweden, 
describe how sugarcane can deliver even 

more energy if Brazil’s refineries are 
upgraded to make the most of sugarcane 
biomass, also known as bagasse and 
cane trash.

IIASA researcher Sylvain Leduc says the 
study analyzes technical and economic 
factors in sugarcane ref ineries and 
concludes that an upgraded plant using 
bagasse “can produce 50% more 2G 
[second generation] ethanol or 150 kwh 
of bioelectricity per tonne of sugarcane.” 

To put it another way, if the available 
technology is applied under existing 
market conditions the upgraded refineries 
could expor t suf f ic ient 2G ethanol 
“to meet 2.5% of the total EU demand.” 
Using  the cane  trash,  says  Leduc, 
would have a negligible impact on the 
environment or land use, as it is not used 
for other purposes.

While the study was specific to Brazil, 
the model developed “could be useful in 
utilizing other abandoned or un‑utilized 
agricultural harvest residues for energy 
production,” says coauthor Dilip Khatiwada 
from KTH. The study also highlights other 
advantages: “International trade in biofuels 
can bring opportunities to both Brazil 
and the EU when it comes to meeting 
national renewable targets, enhancing 
competitiveness of the biofuel industries 
and promoting sustainable development,” 
says Khatiwada. KS

Further info Khatiwada D, Leduc S, Silveira S, 
McCallum I (2016). Optimizing ethanol and 
bioelectricity production in sugarcane biorefineries 
in Brazil. Renewable Energy 85:371–386 
[doi:10.1016/j.renene.2015.06.009].

Sylvain Leduc leduc@iiasa.ac.at©
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http://dx.doi.org/10.1016/j.renene.2015.06.009
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Reducing smog without warming effect

G iven the notorious smog that hangs over many East Asian 
cities, with its detrimental effect on human health, agriculture, 
and ecosystems, it is hardly surprising that the region’s 

environmental debate has tended to focus on air pollution control 
rather than climate change mitigation.

A recently proposed approach to control emissions of short‑lived 
climate pollutants (SLCPs) alongside CO2 offers the potential to 
reduce both air pollution and climate change.

“While CO2 from fossil fuel use is the single biggest warming 
factor, black carbon (from solid fuel cooking and transportation) and 

methane (from oil and gas and livestock production) are important 
as well. They also contribute to air pollution,” says IIASA researcher 
Zbigniew Klimont.

“Since they last from a few days to several years in the 
atmosphere, a strategy addressing their emissions would have 
near‑term impacts. However, high emissions of sulphur and nitrogen 
oxides, which lead to smog, also need to be reduced, and this in 
turn will result in additional warming,” he adds.

Zbigniew and his collaborators at five universities and research 
centers in Japan used a global climate model and a regional chemical 
transport model to test various scenarios where climate change 
targets and air pollution mitigation strategies were combined.

Reduction of nitrogen oxides and volatile organic compounds 
would decrease the SLCP surface ozone, and methane reductions 
would reduce radiative forcing (additional warming). Combining 
these actions with a climate change strategy addressing the 
2°C target could efficiently reduce regional pollution as well 
as alleviate the warming impact of reducing sulphur dioxide, 
the study revealed. CW

Further info Akimoto H, Kurokawa J, Sudo K, Nagashima T, Takemura T, 
Klimont Z, Amann M, Suzuki K (2015). SLCP co-control approach in East Asia: 
Tropospheric ozone reduction strategy by simultaneous reduction of 
NOx/NMVOC and methane. Atmospheric Environment 122:558–595 
[doi:10.1016/j.atmosenv.2015.10.003].

Zbigniew Klimont klimont@iiasa.ac.at

Putting nature tourism on the right track

The giant panda research project at 
Wolong Nature Reserve, China, made 
headlines in 1980 as the first‑ever 

scientific collaboration on conservation 
between China and the West. Until a 
devastating earthquake in 2008 closed the 
park, it attracted hundreds of thousands of 
visitors from around the world.

Nature‑based tourism has the potential 
to enhance biodiversity conservation and 
alleviate poverty, yet if not carefully planned 
it can cause ecological degradation, with 
little benefit to local communities.

“Tourism is a complex and dynamic 
social‑ecological system: its interconnected 
components are hard to engineer to 
optimize desired change. It takes a long 
time to understand the non‑linearities,” 
says IIASA researcher Wei Liu.

Applying the Tourism Area Life Cycle 
(TALC) model to data obtained from 
interviews and surveys with residents, 
tourists, and reserve officials, as well as from 
government documents, Liu and colleagues 
from China and the USA systematically 
tracked critical events and major changes 
in Wolong over 30 years, and explored the 

forces—ecological, economic, social, and 
governance—that drove these changes.

“We now better understand the ‘why’ 
as well as the ‘what’ of destination 
development, especially in the context of 
China during a period of great societal 
transition,” says Liu. “This year Wolong 
begins its rebir th as a major tourist 
destination after eight years of official 
inactivity following the earthquake. 

How  do you start again after a system 
crashes? We hope our analysis can provide 
some guidance on how a fragile tourism 
system can best enter into the next stage 
of the development lifecycle.” CW

Further info Liu W, Vogt CA, Lupi F, He G, 
Ouyang Z, Liu J (2016). Evolution of tourism in a flagship 
protected area of China. Journal of Sustainable Tourism 
24(2):203–226 [doi:10.1080/09669582.2015.1071380].

Wei Liu liuw@iiasa.ac.at
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Aligning climate policy with energy access goals

The UN Sustainable Development Goals 
have set a target of achieving universal 
access to modern energy by 2030—but 

at the same time they call for urgent action 
to combat climate change.

“There is a lot of pressure on developing 
countries to take action on climate change. 
But there has not been much research on 

how these two policy goals interact,” says 
IIASA researcher Shonali Pachauri, who led 
the study. “We wanted to find out if there 
are trade‑offs, and if so, how can we design 
policies that get around this problem?”

The new study focused on South Asia, 
where an estimated 72% of the population 
still relies on solid fuels for cooking. 

It  shows that on the current trajectory, 
by 2030 that number could be reduced to 
727 million (35% of the population). But with 
climate policies and no complementary 
energy access policies, the study shows, 
an additional 336 million people who would 
have otherwise switched to modern fuels 
will be unable to afford the switch.

Stringent climate policies would increase 
the cost of fossil fuels, including those 
used for the cleaner burning stoves 
(such as kerosene, liquefied petroleum gas, 
electricity, and piped gas) that are slowly 
replacing traditional cooking fuels. The study 
shows that without simultaneous targeted 
efforts to increase funding for energy 
access, many who would otherwise have 
been able to switch from traditional solid 
fuels to modern cooking fuels would 
no longer be able to afford the switch. KL

Further info Cameron C, Pachauri S, Rao ND, 
McCollum D, Rogelj J, Riahi K (2016). Policy 
trade-offs between climate mitigation and clean 
cook-stove access in South Asia. Nature Energy 
1:15010 [doi:10.1038/NENERGY.2015.10].

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

Algae as feedstock could bring major climate benefits

A lgae—tiny plantlike organisms that live in the ocean—are full of nutrients, 
easy to grow, and do not take up arable land. In 2014, researchers in Australia 
showed that algae could be easily cultivated and processed into feed for 

livestock that is nutritious and palatable. This development raised hopes—if algae 
could replace or supplement livestock feed on large scale, could it reduce the huge 
impact that livestock production has on the climate?

A recent IIASA study examined how large‑scale algae cultivation as a food 
source would affect land use for agriculture and greenhouse gas emissions from 
livestock production. It showed that algal feedstock could reduce the area of 
cropland for feed and pasture, which currently represent 75% of agricultural 
land globally, by over a billion hectares, even as demand for meat and poultry 
increases around the world. This land could be repurposed to bolster food security, 
bioenergy production, and habitat restoration.

“Increasingly, we need to think of arable land as a scarce resource, and we need 
to optimize how we use it in order to make progress on fighting climate change. 
This study shows algae could play a major role in freeing the land resources needed 
to simultaneously solve the problems of climate change, energy demand, and food 
security,” said IIASA researcher Brian Walsh, who led the study.

The work shows that the microalgal feedstock could not only reduce CO2 
emissions, but also allow for the removal of carbon from the atmosphere, with the 
potential to reduce the amount global temperature is projected to rise by 2100. KL
Further info Walsh BJ, Rydzak F, Palazzo A, Kraxner F, Herrero M, Schenk PM, Ciais P, Janssens IA, 
Peñuelas J, Niederl-Schmidinger A, Obersteiner M (2015). New feed sources key to ambitious climate 
targets. Carbon Balance and Management 10(1):26 [doi:10.1186/s13021-015-0040-7].

Brian Walsh walsh@iiasa.ac.at
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Gone fishing: New stocking strategies to keep 
Irrsee’s anglers busy

Recreational fishing is a popular pastime in Austria, where 
every summer keen anglers head to Alpine lakes with 
their—as yet—plentiful yields of whitefish. But as water 

temperatures rise as a result of global warming, both the biomass 
of the whole populations of these fish and that of the catch will 
become increasingly affected.

IIASA researcher Rupert Mazzucco participated in a study to 
see how stock management can be used to mitigate the effects of 
climate change. The study centred on Lake Irrsee, which is heavily 
fished and also heavily managed—nearly all the stock that goes 
in through stocking is taken out through fishing.

Using a process‑based model to project the whitefish 
population under different stocking and temperature scenarios 
for the next 50  years, Mazzucco and colleagues found that 
warming will reduce the total population biomass between 2.6% 
and 7.9% and the catch biomass between 24% and 48%.

Rather than the established strategy of adding larvae to maximize 
biomass, which makes a negligible difference to catch under 
constant temperatures, they recommend stocking one‑summer‑old 
fish, which will maximize catch with rising temperatures. 
Since  the two stocking strategies have similar effects on catch 
under constant temperatures, this finding underscores how fisheries 
management strategies need to—and can—adapt to climate change.

“The alternative strategy is better for anglers, who prefer to 

catch fewer, but larger fish. However, a more important message is 
that changing stocking strategies cannot, in the long run, prevent 
an overall reduction in the biomass of cold‑water fish species,” 
says Mazzucco. CW
Further info Ficker H, Mazzucco R, Gassner H, Wanzenböck J, Dieckmann U (2016). 
Stocking strategies for a pre-alpine whitefish population under temperature stress. 
Ecological Modelling 320:170–176 [doi:10.1016/j.ecolmodel.2015.10.002].

Rupert Mazzucco mazzucco@iiasa.ac.at

Multiple perspectives for better risk management

By engaging citizens and experts in a participatory project, IIASA researchers have 
found new solutions to a challenging quandary for landslide risk management.
The project—the first public participatory process for addressing landslide risk 

in Europe—focused on landslide risk mitigation options for the town of Nocera 
Inferiore in southern Italy, which is located at the base of the landslide‑prone 
Mount Albino. The most recent major slide, in 2005, caused three deaths and 
major property damage. But three years later, the municipal council rejected a 
proposal for a risk mitigation plan proposed by outside experts.

IIASA Risk and Resilience Program Director JoAnne Bayer led one area of the 
project focused on risk management. “People have different worldviews, different 
backgrounds, and different priorities. This doesn’t mean that any of these views 
are wrong,” she explains.

So the researchers designed a process to take different viewpoints into 
account, and help people understand others’ viewpoints so that a compromise 
could be agreed upon.

They aimed to include not just technical and economic aspects, but also the social, 
institutional, and regulatory context. In addition, they aimed to change the role of 
“experts” from the uncontested authority on a topic, to one voice among many valid 
inputs. To reach a compromise, experts co‑produced several risk mitigation options 
based on their specialized knowledge, taking into account local knowledge and values.

As a result, the community has now agreed upon a set of mitigation measures to 
reduce landslide risk, which are now in progress. KL

Further info Linnerooth-Bayer J, Patt A (Eds) (2016). Rethinking participatory processes: 
The case of landslide risk in Nocera Inferiore. Natural Hazards 81(Suppl.1):S1–S144.

JoAnne Bayer bayer@iiasa.ac.at©
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Open access @ IIASA

In January 2016 IIASA launched an open access policy, with the 
aim of making more research publications available online for free. 
It is now mandatory for IIASA researchers to deposit a version of 

scholarly papers in the institute’s repository and make them freely 
accessible. As part of this new commitment the IIASA library team 
have developed and launched a new Publications Repository—
PURE—which also contains all of the historic data from the previous 
IIASA publications catalog.

Even if a paper is published in a subscription journal or conference 
proceedings volume, it is still possible, in most cases, to make a 
copy of it freely available. Whenever permitted, visitors to the IIASA 
website will now find not only a reference but also a version of the 
document available for download.

The new policy reflects the institute’s commitment to advancing 
open access to scholarly publications, as a signatory to the 
Berlin Declaration on Open Access to Knowledge in the Sciences 
and Humanities.

The digital revolution has made a large body of information 
accessible all over the world, but in many cases this has excluded 
academic papers. The aim of the new open access policy is to make 
sure that copies of IIASA publications as of 2016 are available free 
of charge on the internet. IIASA library staff members are also 
working on collecting versions of previously published papers to 
further enrich the institute’s digital collection. PB

www.iiasa.ac.at/news/OpenAccess-16 
pure.iiasa.ac.at

Water Program leadership

I IASA has made two new senior appointments to boost the 
leadership of the Water Program. Simon Langan, a British 
water expert previously at the International Water Management 

Institute in Addis Ababa, Ethiopia, has been named as Water 
Program director, effective from 1 May 2016.

The new deputy program director will be Yoshi Wada, a 
Japanese hydrologist who received his PhD in the Netherlands. 
Wada joined IIASA from the NASA Goddard Institute for Space 
Studies and The Earth Institute at Columbia University in 2016. 
His expertise lies in global water modeling and the links between 
water, climate, and society.

Together the two researchers bring new leadership, international 
perspective, and complementary expertise in integrated water 
modeling to the Water Program, which was founded in 2013 with 
the start of the Water Futures and Solutions initiative. Under the 
leadership of Acting Program Director Bill Cosgrove, and former 
Water Program Director David Wiberg, the  initiative laid the 
groundwork for a new set of water scenarios that combine input 
from research, policy, and civil society to build scientific evidence 
to promote global water security.

“The importance of water, how it is allocated and managed 
at global and regional scales is fundamental to the future 
wellbeing and economic stability of society. The water program 
in a first phase has examined future water security under a 
range of socioeconomic scenarios used by the Intergovernmental 
Panel on Climate Change. I am looking forward to working 
with stakeholders at global and local scales to identify policy 
options and technical solutions to achieve water‑dependent 
Sustainable Development Goals,” says Langan.

“Water crises such as water scarcity and groundwater 
depletion are not just a problem just for one part of the world. 
In our globalized world connected via food trade, local water 
management has global impacts, and global developments have 
local impacts. Planning water systems without consideration 
of the larger system could result in missed synergistic 
opportunities, efficiencies, or lost investments. It is important to 
keep global thinking in order to implement local management 
options. We need cross‑cutting, community‑scale efforts and 
policy development for a sustainable global water future,” 
added Wada. PB

www.iiasa.ac.at/news/wat-leadership

Simon Langan 
Director,  
IIASA Water Program

Yoshi Wada 
Deputy Director, 

IIASA Water Program

http://www.iiasa.ac.at/news/OpenAccess-16
http://pure.iiasa.ac.at
http://www.iiasa.ac.at/news/wat-leadership
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Asian collaborations

I IASA delegations traveled to Beijing and 
Seoul in March to enhance collaborations 
with academics and policymakers. 

While in Seoul, IIASA Director General 
and CEO Professor Dr. Pavel Kabat gave 
a public lecture on “Robust decisions for 
sustainable future: a role of applied system 
analysis” at the Korea Advanced Institute of 
Science and Technology, and participated 
in the IIASA–Korea University organized 
Mid‑Latitude R /D Network Workshop 
alongside IIASA researchers.

Kabat also met with newly appointed 
Deputy Prime Minister and Minister of 
Education Joon Sik Lee, who also serves as 
a member of the IIASA Science Advisory 
Committee. Discussions with Lee, and other 
high‑level representatives, focused on how 
IIASA could further enhance collaborations 
with Korea, in terms of research and 
capacity building.

While in China, Kabat met with Professor 
Lin Jianhua, president of Peking University, 
Professor Qiu Yong, president of Tsinghua 
University, and Professor Liu Congqiang, vice 
president of the National Natural Science 
Foundation of China—the IIASA National 
Member Organization representing China. 

The IIASA delegation, which included 
program directors Markus Amann and 
Ulf  Dieckmann, as well as researchers 
Günther Fischer, Samir KC, Wei Liu, and 
Matthias Wildemeersch, participated 
in a workshop at Peking University on 
reconciling economic development and 
environmental sustainability.

In addition to these trips, at the 
t ime Opt ions went to press  I IASA 
visits to Egypt and Vietnam were also 
planned, for meetings with National 
Member  Organ izat ions  to  d i s cus s 
enhancing collaborations. Full details 
of all of these visits can be found at 
www.iiasa.ac.at/director/news. PB

Making connections in Washington DC

A n IIASA delegation traveled to Washington in February 
2015 to strengthen ties with the US as a member country, 
paving the way for continued fruitful collaborations, and to 

attend the annual conference of the American Association for the 
Advancement of Science (AAAS).

As well as meeting with the US National Member Organization—
the National Academy of Sciences (NAS)—the delegation enhanced 

relationships with the Office of Science and Technology Policy 
(OSTP), meeting with the Director of OSTP and Assistant to President 
Obama for Science and Technology John Holdren, who is also an 
IIASA alumni, and Steve Fetter, head of OSTP’s National Security 
and International Affairs division.

IIASA helps its member countries use scientific collaborations to 
build international partnerships, and the topic of science diplomacy 
was high on the agenda in discussions with Science and Technology 
Adviser to the Secretary of State Vaughan Turekian, and when 
visiting the newly opened Cuban Embassy.

IIASA, NAS, and the Austrian Embassy also co‑sponsored 
a symposium—International Scientific Cooperation for Global 
Sustainability—which covered three topics: reaching the 
UN Sustainable Development Goals; the use of carbon sequestration; 
and the challenges of a rapidly changing Arctic.

At the AAAS conference itself IIASA organized a session 
entitled Sustainable Development Goals: Paths Forward, which 
focused on the science behind UN Sustainable Development Goals 
and how scientific cooperation can help reach these ambitious 
targets. Former participants of the IIASA Young Scientists Summer 
Program, Sennai Mesfin, Franziska Gaupp, and Zhimin Mao, 
also presented posters at the conference. DB

www.iiasa.ac.at/events/AAAS-16
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Science Advisory Committee
In April IIASA hosted its annual 
Science Advisory Committee meeting, 
chaired for the second year by Professor 
Mary Scholes of the University of the 
Witwatersrand, South Africa. 15 leading 
scientists from 13 countries came to IIASA 
to discuss current and future research 
activities. Agenda items included the 
new IIASA Research Plan 2016–2020, 
IIASA Highlights 2011–2015, and the 
ongoing cross‑cutting initiatives.
www.iiasa.ac.at/events/SAC-16

Sustainable development 
advisory group
IIASA Deputy Director General 
Nebojsa Nakicenovic was appointed 
by UN Secretary‑General Ban Ki‑Moon 
to serve on a special advisory group from 
civil society, the private sector, and the 
scientific community which will support 
the Technology Facilitation Mechanism. 
The latter is a key part of the post‑2015 
architecture for the implementation of 
the Sustainable Development Goals.
www.iiasa.ac.at/news/Naki-TFM-16

Public lecture series
As part of the joint IIASA—Austrian Academy 
of Sciences lecture series, IIASA hosted 
“Human Capital, Geopolitical Complexities, 
and our Sustainable Future” in early March. 
The public event featured a book launch of 
Who survives? Education Decides the Future 
of Humanity, by Population Program Director 
Wolfgang Lutz, and a keynote address by 
Professor Dr. Shalini Randeria of the 
Institute for Human Sciences in Vienna. 
A high‑level panel discussion followed. 
Videos of the event are available online.
www.iiasa.ac.at/events/lecture-1603

YSSP class of 2016
This summer IIASA welcomes 51 young 
scientists, hailing from 26 countries, 
to its annual Young Scientists Summer 
Program. From June through August 
participants will be working on 
independent research projects in 
collaboration with IIASA researchers, 
the goal being to produce a publishable 
paper. A Science Communication Intern, 
a new addition to the program this year, 
will be working alongside YSSPers to 
help them communicate their research 
to a broader audience.
www.iiasa.ac.at/news/yssp-16

Systems Analysis 2015

I
IASA hosted Systems Analysis 2015, an international conference bringing together over 
50 speakers and 300 researchers from around the world to discuss the current state and 
future directions of systems analysis. This conference, inaugural in a planned series of similar 
events, was dedicated to Howard Raiffa, for his outstanding contributions to the field.

Through this event, IIASA—in partnership with the Santa Fe Institute, the 
Complexity Institute at Nanyang Technological University, and the Institute for Operations 
Research and Management Sciences—aimed to appraise the state of the art of systems 
analysis, identify gaps in current approaches, and inspire transdisciplinary thinking.

“The conference took us on an intellectual journey: from where systems analysis currently 
stands, to where the challenges are located, to identifying methods that will help us address 
these challenges,” said Ulf Dieckmann, Evolution and Ecology Program director.

The multiple challenges confronting systems analysis were discussed, including hidden 
uncertainties, the growing complexity of policymaking, and the integration of economic 
sectors, which must be mirrored by the integration of models. Analyses of human 
behavior should go beyond stylized optimization assumptions, toward respecting apparent 
irrationalities, a plurality of social norms, and collective phenomena.

Complex, nonlinear responses of the environment to anthropogenic drivers, which will 
change over time, must be addressed. The advent of “big data”—involving data sets that 
are much larger or wide‑ranging than conventional approaches used to handle—requires 
innovative algorithms for assimilation and analysis. Finally, regional models must be scaled 
up to enable global predictions, as well as scaled down, to guide local actions.

“The demand for systems thinking and analysis is on the rise. Our capabilities are 
also rapidly growing,” said Elena Rovenskaya, Advanced Systems Analysis Program 
director. “While systems analysis has developed a diverse range of approaches, and 
methods are constantly advancing, we must push the envelope of methodology at 
the same time as utilizing existing methods for new applications.” DB

sa2015.iiasa.ac.at
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SYSTEMS ANALYSIS 2015 
IIASA Director General/CEO Pavel Kabat (center), conference chair; 

Elena Rovenskaya (left) & Ulf Dieckmann (right), vice-chair. 
Award for best conference poster went to Jukka Käyhkö et al. 

from the University of Turku for “Reindeer Husbandry as a 
Social-ecological System in a Warming Climate.”

http://www.iiasa.ac.at/events/SAC-16
http://www.iiasa.ac.at/news/Naki-TFM-16
http://www.iiasa.ac.at/events/lecture-1603
http://www.iiasa.ac.at/news/yssp-16
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Forecasting landslides: 
Systems analysis 
gives the bigger picture
Dalia Kirschbaum, YSSP’06 alumna, applies systems analysis 

and citizen science to the study of landslides at NASA

O f all the natural disasters which 
can sweep away life and property, 
landslides are among the most 

difficult to forecast. They result from 
complex interactions between rainfall, 
the land’s surface, and the soil structure. 
However, the increasing availability of 
remote‑sensing data is driving new research 
into the development of more effective 
landslide assessment systems.

Dalia Kirschbaum is a Young Scientists 
Summer Program alumna who had 
combined research into multiple hazards 
with economics but soon found herself 
focusing on landslides. “I felt there was an 
opportunity to apply remote sensing data 
to landslides in new and different ways,” 

says the scientist, who now works at NASA’s 
Goddard Space Flight Centre in the US.

At IIASA in 2006, Kirschbaum found 
that systems analysis enabled her to look 
at “the question of disasters, hazards, and 
their impact from the economic perspective, 
from the insurance perspective, from the 
people who have to make decisions for 
emergency response.”

At NASA Kirschbaum now applies her 
IIASA experience to developing a web‑based 
interface for visualizing landslide hazards. 
She says the more complex the problem, 
the greater the need for systems analysis. 
“We’ve already seen how land use has 
had an impact on landslides. The challenge 
now is in seeing how landslide frequency, 

or even occurrence, is going to change.” 
To fill in the data gaps, Kirschbaum plans 
to leverage the expertise of researchers and 
citizen scientists to create a global landslide 
database. She says it’s about understanding 
the bigger picture—”and that’s really what 
I got out of my experience at IIASA.” KS

science.gsfc.nasa.gov/sed/bio/
dalia.b.kirschbaum

Climate change policies 
could increase smog
YSSP’15 participant and Peccei award winner Carlijn Hendriks 

explores the interlinkages between air pollution, bioenergy, 

and climate change

The EU has ambitious plans for reducing 
air pollution and climate change 
by 2050. Yet while the policy plans 

are separate, greenhouse gases and air 
pollutants come from the same sources, 
such as transportation and industry. 
Air  quality and climate change are also 
linked at a far more basic level: chemistry. 
The air pollutant ground‑level ozone, 
for example, is of great concern because 
of its detrimental impact on human health 
and the environment. Ozone forms when 
certain compounds released by plants 
are oxidized in the presence of nitrogen 
oxides, a type of pollutant released through 
combustion.

Projections for air pollution in 2050 
show that ozone levels should decrease as 
air pollution goes down. But the processes 
that form ozone work faster at higher 
temperatures, so as climate change leads 
to hotter summers, ozone damage could 
increase. Finally, climate policies to increase 
bioenergy production could further add to 
ozone damage through an increase in the 
compounds that can be converted to ozone.

In new research, conducted as part of the 
YSSP’15, Dutch PhD candidate Carlijn Hendriks 
explored these complex interactions. Using 
multiple models of economic markets, 
greenhouse gas emissions, land‑use change, 
and air chemistry transport, Hendriks found 

that the effect of a warming climate on 
ozone production was the key factor, far 
outweighing the reductions in ozone that 
would come from current EU air quality policy 
by 2050. The smallest effect came from 
bioenergy production, which would cause 
only a slight increase in ozone damage. KL

blog.iiasa.ac.at/hendriks-16
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Dalia Kirschbaum

Carlijn Hendriks

http://science.gsfc.nasa.gov/sed/bio/dalia.b.kirschbaum
http://science.gsfc.nasa.gov/sed/bio/dalia.b.kirschbaum
http://blog.iiasa.ac.at/hendriks-16
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Best foot forward
Q & A with IIASA Research Scholar Daniela Weber

QQ Your research looks into walking speed, and how that relates to aging. 
But if you are interested in aging why not just ask people how old they are?

QA If you ask someone how old they are you just get a number, which omits a 
lot of important information. Asking someone how old they feel might get a little 
closer to what we want to find out, but then again that is very subjective—it might 
depend on their mood that day, for instance. Walking speed is a relatively objective 
measure that can give us extra information above and beyond the simple number 
of years lived. We see, for example, that in a group of people of exactly the same 
chronological age some will be “older” in terms of their walking speeds.

QQ You found that certain lifestyle factors influenced walking speeds. 
What were they?

QA My recent paper looked at older adults, aged 60 and over, and we found 
that socioeconomic status was a key influence. Manual laborers tended to have 
slower walking speeds than non‑manual workers, even if they were the same 
chronological age. There was also a strong effect of education. Those who were 
more highly educated—even if their education was a long time ago—tended to 
walk faster than people with less education.

QQ Do you know why level of education would be related to walking speed?

QA I think it is likely to be because more educated people tend to be more 
aware of their health. As a result they might take up a sport or do some 
kind of training during their leisure time. They might also go to the doctor 
for more regular check‑ups. All this leads to a person who is healthier in 
old age, and therefore has a faster walk.

QQ It seems odd that non‑manual workers walk faster. 
Doesn’t the active nature of a manual job improve walking speed?

QA I think that it might be the result of overdoing strenuous physical 
work. In the prime of their lives a manual laborer might be stronger 
than a non‑manual worker, but it takes its toll in later life. Another 
possible explanation is that the environment you work in as a 
manual worker harms your health more. Think of the paint fumes 
that a decorator might be exposed to, for instance. Occupation is also 
closely related to education and so that might have effects here too.

QQ How did you become interested in this field?

QA Aging has always fascinated me. Even within Europe, for example, 
there are countries that appear very economically or socially similar 
and then we look at how they age and we see big differences. 
Why is that? I also like the fact that I work at the border of 
different disciplines: aging research has aspects that are 
medical, demographic, and socioeconomic. That is also 
what’s great about working at IIASA, there are so many 
different topics being studied, and it’s interesting 
to investigate the overlaps between fields. DB

Daniela Weber 

is a research scholar in 

the IIASA World Population 

Program. She works with the 

Reassessing Aging from a 

Population Perspective project 

on developing new measures 

of aging as alternatives 

to chronological age.

Further info Read more about Weber’s 
research at blog.iiasa.ac.at/weber-16

Daniela Weber weberd@iiasa.ac.at

31summer 2016 + options
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As of 2016 the following country-specific postdoc opportunities 
are also available:

Brazil Scholarships for Brazilian researchers to spend one to two years at IIASA; 
supported by the Brazilian Federal Agency for Support and Evaluation of 
Graduate Education (CAPES) and IIASA.

Finland An international mobility allowance for researchers (including postdocs) 
in the Finnish scientific community to do research at IIASA; supported by the 
Academy of Finland and IIASA.

Mexico Fellowships for researchers from Mexico to spend one year at IIASA 
(possibility of one additional year); supported by the Mexican National Council 
for Science and Technology (CONACYT) and IIASA.

Sweden Scholarships for researchers from Sweden’s three northernmost 
universities—Luleå University of Technology (LTU), Umeå University, 
and Swedish University of Agricultural Sciences (SLU) in Umeå—to spend 
up to two years at IIASA; supported by The Kempe Foundation and IIASA.

Postdoc positions at IIASA are available in nine research programs  Advanced Systems Analysis  
Air Quality & Greenhouse Gases  Ecosystems Services & Management  Energy  Evolution & Ecology 
 Risk & Resilience  Transitions to New Technologies  Water  World Population, as well as in 
four futures initiatives covering  The Arctic  Economic Integration in Eurasia  Tropical Regions  
Water Futures and Solutions. For a complete overview of IIASA research, see www.iiasa.ac.at/research.

postdoc opportunities

research fellowships
iiasa postdoctoral

IIASA provides full funding for a 

number of postdoctoral researchers 

each year, in any of the IIASA 

research programs. Scholars conduct 

their own research on topics closely 

related to the IIASA research agenda 

(see page bottom). Applications 

are reviewed twice a year, with 

deadlines on 1 October and 1 April.

Apply now and become 
the next IIASA postdoc.

www.iiasa.ac.at/postdocs
Details and application form at:

http://www.iiasa.ac.at/research
http://www.iiasa.ac.at/postdocs
http://www.iiasa.ac.at/postdocs
http://www.iiasa.ac.at/postdocs
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