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Demystifying our methods

The cry “we’re tired of experts” has been reverberating around 
the globe in recent times. Many see scientists as divorced from reality, 
in their ivory tower, irrelevant to daily life. Using a language of their 
own, filled with strange symbols, they mumble about dense and 

complex theory that is incomprehensible to most.

But this theory is what underpins our work at IIASA, work that couldn’t 
be more relevant to today’s world, aiming as it does to set us on course for 
a sustainable, equitable society. In this issue of Options we have decided 
to start decoding this theory, and in our new Methods section (page 7) 
we will explore some of the institute’s methodological research, 
showing how it forms the basis of many IIASA models and tools.

And we increasingly need these powerful tools. This November saw 
the Paris climate agreement, which was made in 2015, come into force. 
As the agreement becomes a reality, policymakers are grappling with aspects 
such as how to design and implement their climate commitments—IIASA 
researchers can provide invaluable help with this complex task (page 8).

To reach sustainability we need, above all, a clear vision of our future, 
of the paths we might take and those we might hope to avoid. 
The Shared Socioeconomic Pathways (page 14) provide that vision, 
and the unique systems approach taken at IIASA has helped create 
and refine them, shaping them into a vital tool for the climate research 
community around the world.

Finally, in this issue of Options we would like to hear from you. Our readership 
survey is now open, so please go to www.iiasa.ac.at/readership to tell us 
what you like about the magazine, or what you would change. We welcome 
all your feedback. +

http://www.iiasa.ac.at/keepintouch
http://www.iiasa.ac.at/web/home/about/nationalmembers/infosheets.html
http://www.iiasa.ac.at/web/home/about/nationalmembers/infosheets.html
mailto:info%40iiasa.ac.at?subject=
http://www.iiasa.ac.at
http://twitter.com/iiasavienna
https://www.facebook.com/IIASA
http://blog.iiasa.ac.at
http://linkedin.com/company/iiasa-vienna
http://www.youtube.com/iiasalive
http://www.flickr.com/iiasa
http://www.iiasa.ac.at
www.iiasa.ac.at/readership
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Country pledges overshoot Paris limits

P ledges made for the Paris Agreement on climate change last 
winter would lead to a global temperature rise of 2.6 to 3.1°C 
by the end of the century. In fact, the entire carbon budget for 

limiting warming to below 2°C might have been emitted by 2030, 
according to a study published in the journal Nature.

“The Paris Agreement was a historical achievement for the 
world’s response to climate change. It puts in place a flexible 
framework for a long‑term transformation towards a low‑carbon 
society. However, the optimism accompanying the agreement’s 
entry into force has to be carefully balanced against the important 
challenges that lie  ahead; emission reduction measures need 
strengthening to keep warming to well below 2°C, let alone 1.5°C,” 
says IIASA researcher Joeri Rogelj, who led the study.

The study provides an in‑depth analysis of the emissions reduction 
pledges which countries submitted at the Paris climate meeting in 
December 2015. In order to assess what would happen after the 
pledge period ends in 2030, the researchers assumed that emissions 
reduction efforts would be continued at the same level of effort.

The study also found major uncertainties in both the amount 
of emissions reductions that the pledges will lead to, and how 
much temperature will rise in response to given levels of emissions. 
Rogelj points out that of the two, only the uncertainty in pledges 
can be reduced.

“If we want to keep 2°C within reach, we’ll need much more 
rapid and fundamental changes,” says IIASA Energy Program 
Director Keywan Riahi. KL
Further info Rogelj J, den Elzen M, Höhne N, Fransen T, Fekete H, et al. (2016). 
Paris Agreement climate proposals need a boost to keep warming well below 2°C. 
Nature 534(7609):631–639 [pure.iiasa.ac.at/13307].

Joeri Rogelj rogelj@iiasa.ac.at

To wipe out a disease: model the costs

E fforts to eradicate a disease are likely 
to fail if medical professionals cannot 
predict how costs will develop as the 

eradication effort progresses, according to 
recent IIASA research. The study examined 
the interplay between human population 
structure, disease evolution, and economic 
factors to determine how diseases can be 
controlled, using a new, model‑based view 
of disease eradication.

Most of the world’s deadly illnesses have 
survived efforts to eradicate them, resurging 
in vulnerable populations and in some cases 
gaining resistance to standard treatment. 
Malaria, for instance, again infected over 
200 million people in 2010, according to 
the World Health Organization.

“The problem with disease eradication 
is that it’s easy to make progress at the 
beginning, when you get big decreases 

in incidence. But then you reach the point 
when only a few cases pop up here and 
there. Once you get to this eradication 
end‑game, it becomes very dif ficult 
to make further progress,” says IIASA 
researcher Rupert Mazzucco.

The reasons for this are multiple 
and interconnected, the study showed: 
Evolution may counteract eradication 
efforts; the way human populations are 
structured plays a role in disease spread; and 
economic factors contribute as well—if the 
political will to keep funding interventions 
wanes, the disease may come back.

“Most research today in epidemiology 
comes from an on‑the‑ground view of 
specific disease data. This study shows 
that a model‑based perspective on disease 
eradication can provide useful information 
for public health institutions aiming to 
eradicate diseases,” says IIASA Evolution and 
Ecology Program Director Ulf Dieckmann. KL

Further info Mazzucco R, Dieckmann U, Metz JAJ 
(2016). Epidemiological, evolutionary, and economic 
determinants of eradication tails. Journal of Theoretical 
Biology 405:58–65 [pure.iiasa.ac.at/12816].

Rupert Mazzucco mazzucco@iiasa.ac.at
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Citizen science observatory
European citizens will soon be able to 
directly contribute to the analysis of 
land‑use change in Europe and beyond. 
A new observatory established by IIASA 
and funded by the EU Horizon 2020 
program will combine satellite images 
with data collected by citizen scientists 
around Europe. The IIASA‑led project, 
LandSense, will link remote sensing 
data with modern participatory data 
collection methods that involve 
citizen scientists.
www.iiasa.ac.at/news/landsense-16

Flood resilience portal
Flooding affects more people globally 
every year than any other kind of disaster. 
The new Flood Resilience Portal will be a 
space for civil society organizations and 
local government field staff to share 
innovation, knowledge, and successful 
practices in building vulnerable people’s 
resilience to floods. It was developed by 
the Zurich Global Flood Resilience Alliance, 
an interdisciplinary partnership that 
includes IIASA, the Zurich Insurance Group, 
and other public and private entities.
www.iiasa.ac.at/news/flood-16

Hand strength and health
A simple test of hand strength could 
be used for early detection of health 
problems that may lead to premature 
death, according to new IIASA research. 
The study provides a comprehensive set of 
reference values that can be used in medical 
practice. The researchers say the test 
could be a simple, efficient, and low‑cost 
screening tool. The research grew out of 
an IIASA‑led project aimed at defining 
new measures of aging.
www.iiasa.ac.at/news/grip-16

Challenges for water security in Asia
While water security in Asia has improved 
in the past five years, major challenges 
lie ahead, according to a new report from 
the Asian Development Bank. Increasing 
populations and economic development 
are projected to lead to a 55% growth 
in water demand by 2050. In addition, 
major disparities remain between rich and 
poor households and urban and rural areas. 
IIASA researchers contributed to the 
report, which was released at the 
World Water Week in Stockholm.
www.iiasa.ac.at/events/waterweek-16

Spreading environmentally 
conscious behavior

O
ne of the major questions related to sustainability, environmental protection, 
and climate change is how to convince people to reduce their consumption. 
A study published in the journal Ecological Modelling provides new insight 
through a unique new modeling framework, which links game theory 
with psychology.

“Psychological studies suggest that while making decisions about how much 
of a resource to harvest, consumers take both ecological and social information 
into  perspective,” says Talha Manzoor, a researcher at the Lahore University of 
Management Sciences in Pakistan, who started the work as a participant in the 2013 
IIASA Young Scientists Summer Program.

The new study frames a simple model of consumer behavior and information exchange, 
and their impact on the dynamics of a shared renewable resource. In many cases when 
a “tragedy of the commons” occurs, the absence of coordinated decisions by individual 
consumers leads to overuse of the resource. The researchers used the model to examine 
to what extent information exchange can help overcome the challenge, and whether 
affinity between consumers helps them to use the resource more efficiently.

They were surprised to find that, at least in the theoretical framework, consumers’ 
individual actions could go a long way towards optimizing the use of the shared resource. 
In particular, when individuals placed more importance on information about the actions of 
others as compared to information about the state of the resource, they were more likely 
to modify their actions to reduce their own consumption.

“This creates an awareness that it is society, and not nature, that is responsible for the 
scarcity and so the only way to save the stock is by modifying the mindsets of consumers,” 
explains Manzoor.

“The beauty of this study is that we have taken complex psychological research and 
managed to translate it into a formula that can be used to examine a global problem,” 
says IIASA Advanced Systems Analysis Program Director Elena Rovenskaya, a coauthor. KL

Further info Manzoor T, Rovenskaya E, Muhammad A (2016). Game‑theoretic insights into the role 
of environmentalism and social‑ecological relevance: A cognitive model of resource consumption. 
Ecological Modelling 340:74–85 [pure.iiasa.ac.at/13808].

Elena Rovenskaya rovenska@iiasa.ac.at
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New insight on migration

I
n summer and fall 2015, thousands of refugees streamed through Austria, many 
of them traveling on into other countries in Europe. Although the tide of people 
entering the EU has now ebbed, the issues brought by migration remain at the top 
of the agenda. Yet there has been little research on what this migration will mean 
for Europe, and how it will develop in the future.
“Apart from humanitarian considerations, which must be weighed carefully, there is a 

real lack of information about what is the likely impact of alternative migration scenarios 
in the context of Europe’s aging population, which also considers the crucial aspects 
of education and labor force participation. This information is necessary to inform 
EU migration policy,” says IIASA World Population Program Director Wolfgang Lutz.

Lutz and colleagues are working closely with policymakers to close this 
information gap. In June, IIASA and the European Commission Joint Research Centre 
launched a new Centre of Expertise on Population and Migration, which will bring 
together IIASA researchers with European Commission experts to explore the drivers 
and impacts of migration.

IIASA research has already provided some early insight on the topic. In a recent 
study published in the journal PLoS ONE, IIASA demographers and colleagues in Vienna 
provided the first assessment of the skills, attitudes, and values of asylum seekers 
who entered Austria in 2015. They found that the refugees, particularly those coming 
from Syria during the second half of the year are rather well educated and have a 
high potential for integration in Austrian society.

In September, the newly updated European Demographic Datasheet, which provides 
comprehensive data for the EU population up to 2050, showed that migration is a key 
factor in population growth or decline for the EU as well as individual countries. KL

Further info Buber‑Ennser I, Kohlenberger J, Rengs B, Al Zalak Z, Goujon A, et al. (2016). Human capital, values, 
and attitudes of persons seeking refuge in Austria in 2015. PLoS ONE 11(9):e0163481 [pure.iiasa.ac.at/13831].

Wolfgang Lutz lutz@iiasa.ac.at

Sustainability trade‑offs
A new analysis that examines the 
interconnections between the 
Sustainable Development Goals finds that 
policies focused solely on the environment 
tend to increase food prices. The study 
also finds that sustainable consumption 
and production practices are key to 
achieving both environmental and 
food security targets simultaneously. 
The researchers also found that delayed 
action on climate and land use could 
lead to even greater food price increases.
www.iiasa.ac.at/news/tradeoff-16

Soil data key for food security
Future food security depends on a 
variety of factors—but better soil 
data could substantially help improve 
projections of future crop yields, a new 
study shows. The recent study is the 
first global assessment of the importance 
of soils in global crop models. It shows 
that for yield projections in regions that 
use little fertilizer or irrigation—often 
poorer regions with many small farms 
—crop yield variability related to soil 
type can be larger than yield variability 
due to weather.
www.iiasa.ac.at/news/soil-16

Can palm oil be sustainable?
Land used for palm oil production could 
be nearly doubled without expanding 
into protected or high‑biodiversity forests, 
according to recent IIASA research published 
in the journal Global Environmental Change. 
The study is the first to map land suitable 
for palm oil production on a global scale, 
while taking into account environmental 
and climate considerations. The data, 
which are freely available, will be a 
useful tool to identify areas for future 
palm oil investments that meet some 
basic environmental standards.
www.iiasa.ac.at/news/palmoil-16

Oil price and climate
Sustained high or low oil prices could 
have an important impact on future CO2 
emissions, according to a recent study 
from IIASA energy researchers. They found 
that the magnitude of the impact depends 
not just on oil prices, but also on other 
uncertainties connected to energy supply 
and demand technologies, alternative 
resources, and climate policy.
www.iiasa.ac.at/news/oilprice-16
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Cutting model uncertainty 
using natural selection

P
lants are not only responsible for 
the oxygen we need to live. They 
also provide our food, clean our air, 
and help mitigate climate change. 
Dynamic vegetation models track 

these vital services by giving estimates of 
the amount, type, and growth of vegetation 
around the world, and how it changes over 
time. This information underpins important 
estimates of carbon storage and climate 
change mitigation.

However, the biosphere is an astoundingly 
complex place. To accurately estimate 
vegetation patterns, such models must 
incorporate a huge number of parameters—
quantifying factors such as the growth rate 
of individual species, when they first make 
seeds, and how tall they grow to become.

“Each of these parameters is associated 
with some uncertainty, and therein lies 
the problem,” says IIASA Evolution and 
Ecology Program Director Ulf Dieckmann. 
“You can make these models increasingly 
sophisticated, but with each dynamical 
element added, the uncertainty grows.” 
Ult imately,  the uncer taint y around 
what is put into the model dictates the 
confidence in the results that come out. 
Uncertainties that are too large can mean 
near‑worthless conclusions.

To address this problem, IIASA has 
launched a new cross‑cutting project, 
Dynamic Vegetation Models: The Next 
Generation. Building on recent scientific 
advances by the project organizers, the 
initiative aims to predict plant dynamics 
and reduce uncertainty based on principles 
rooted in natural selection. For instance, 
consider how many seeds a tree produces. 
There is an optimal number for the tree—
enough to effectively pass on its genes, but 
no so many that it overconsumes valuable 
resources. “Natural selection has a sweet 
spot for these physiological parameters, and 
that means that we can use optimization 
in the model itself to estimate them,” 
says Dieckmann.

Not all variables have a single optimum, 
however. The best height for a tree, 
for  instance, changes depending on the 
height of those surrounding it. For a tree 
encircled by short shrubs, investing less in 

growth and more in reproduction might be 
best. In work for the new project, the rules 
governing these dynamics are explicitly 
incorporated into the model. This means 
that, rather than having to use uncertain 
estimates of the number of seeds a tree 
will produce, or of its maximum height, 
the model itself can calculate these features.

“Every plant you can see is the result of 
natural selection,” says IIASA researcher 
Oskar Franklin. “By building this ‘missing 
law’ into the models, we can substantially 
reduce the number of uncertain parameters 
and develop models that are both simpler 
and more accurate than current models.”

As well as combining expertise from 
across the institute, the project will 
establish a working group made up of 
20–30 experts from around the world, 
and will culminate in an international 
conference on the topic. DB
Further info www.iiasa.ac.at/project/dynamicveg

Oskar Franklin franklin@iiasa.ac.at 
Ulf Dieckmann dieckmann@iiasa.ac.at 
Elena Rovenskaya rovenska@iiasa.ac.at
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This new section of Options
focuses on methodology—the  study of 
theory underpinning IIASA models and 
tools. Exploration and development of 
innovative mathematical methods and 
computational techniques help IIASA 
researchers understand the complex 
systems at the heart of global challenges.

http://www.iiasa.ac.at/project/dynamicveg
mailto:franklin%40iiasa.ac.at?subject=
mailto:dieckmann%40iiasa.ac.at?subject=
mailto:rovenska%40iiasa.ac.at?subject=
https://www.dreamstime.com/royalty-free-stock-photo-huancabamba-river-image4657865


science into policy

8 options + winter 2016/2017 www.iiasa.ac.at

iiasa research

©
 T

oa
55

5 
| D

re
am

st
im

e.
co

m

Supporting national climate policy
While policymakers around the world grapple with the complex 
problem of setting their countries’ climate commitments, 
IIASA research has been helping to provide a clear, 
quantitative evidence base

T
he 2015 Paris climate talks yielded 
an unprecedented agreement, 
pledging to keep global warming 
well below 2°C, and endeavoring 
to limit it to 1.5°C. But these 

lofty ambitions must be backed up by 
clear action by all countries. Under the 
agreement, each country decides for itself 
how much it is willing to do to combat 
climate change—its Intended Nationally 
Determined Contr ibut ion ( INDC) —
and how it will reach those targets. 
Identifying exactly where emissions 
savings can be made, in the most efficient 
and effective way, is  an essential but 
challenging task.

To aid policymakers, IIASA researchers 
have adapted the Global Biosphere 
Management Model to test how different 
policies will affect emissions from land use, 
and trained local scientists in its use. 
“In Brazil, for instance, the local modeling 
team we trained has worked very closely 
with representatives from the Ministry of 
the Environment and climate negotiators,” 
says IIASA researcher Aline Mosnier. 

“That close collaboration was essential 
to ensure that we were making the right 
assumptions in the models, and that we 
were testing realistic policy scenarios.” 
This process enabled the team to give 
Brazilian policymakers a clear picture 
of how measures to cut emissions from 
deforestation and other land‑use change 
could contribute to meeting their targets. 
“Giving the Brazilian government tangible 
actions with measurable effects meant 
that our results were used as a key part of 
the country’s INDC,” says Mosnier.

This work has been ex tended to 
the Congo basin and the model is also 
being adapted for use in Indonesia. 
“Many  countries struggle to produce 
quantitative estimates of how much 
they could realistically reduce emissions, 
but for the land‑use sector at least we can 
help them,” says Mosnier.

It is not only the construction of climate 
strategies that this work can apply to. 
IIASA researcher Nicklas Forsell has been 
working on ways to assess the policies 
already in place. “Using the modeling 
frameworks as IIASA, we assess whether 
a country is already on track for meeting 
their INDC or whether they need to make 
more effort,” says Forsell. He has also 
been examining how much the land‑use 
sector can contribute to climate mitigation 
on a global scale.

 “This work not only helps countries 
construct their own INDCs, it is also an 
important part of creating a trusting 
and transparent environment for climate 
negotiations in the future,” says Forsell. 
“Being able to point to the quantitative 
evidence that forms the basis of your INDCs 
helps build trust with other nations.” DB

Further info www.redd-pac.org
www.iiasa.ac.at/news/landemissions-15

Nicklas Forsell forsell@iiasa.ac.at 
Aline Mosnier mosnier@iiasa.ac.at

https://www.dreamstime.com/stock-image-rainforest-destruction-thailand-image27924921
http://www.globiom.org
http://www.globiom.org
http://www.redd-pac.org/
http://www.redd-pac.org/
http://www.iiasa.ac.at/web/home/about/news/151130-indc-pbl.html
http://www.redd-pac.org
http://www.iiasa.ac.at/news/landemissions-15
mailto:forsell%40iiasa.ac.at?subject=
mailto:mosnier%40iiasa.ac.at?subject=
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iiasa research

Improving air quality in India
IIASA researchers presented their latest 
findings on preventing air pollution in Delhi 
at a workshop in fall 2016. Researchers 
from IIASA and the National Environmental 
Engineering Research Institute in Nagpur 
are developing city‑specific versions of 
the IIASA Greenhouse Gas and Air Pollution 
Interactions and Synergies model. This will 
help urban planners in Delhi and Kolkata to 
identify the most cost‑effective measures 
for reducing air pollution at the same time 
as reducing greenhouse gas emissions.
www.iiasa.ac.at/events/IndiaGains-16

A systems view of geohazards
The Data Intensive Systems Analysis 
for Geohazard Studies conference—
co‑organized by IIASA, the Geophysical 
Center Russian Academy of Sciences, and 
the Ministry of Education and Science of 
the Russian Federation—explored the 
latest advances in systems analysis and its 
application to geophysical observations, 
data mining, and geo‑informatics. This year 
the IIASA Arctic Futures Initiative held a 
workshop to learn about Russian research 
on climatic, geophysical, and ecological 
extremes in the Arctic region.
www.iiasa.ac.at/events/Sochi-16

Evidence & policy in the EU & Africa
To develop the necessary skills to integrate 
evidence into policy making, IIASA and the 
European and African Union Commissions 
organized a three‑day event this fall. The 
focus was on the water–energy–food nexus, 
with both policymakers and researchers 
attending. Participants developed their 
working practices in both the scientific and 
policy‑making domains via master classes 
and group work.
www.iiasa.ac.at/events/EUAfricaPolicy-16

Monitoring water security
Water security around the globe is under 
increasing threat. To help improve the 
situation, the Water Futures and Solutions 
Initiative at IIASA has developed a novel 
indicator for measuring water security and 
challenges. The “hydro‑economic” classification 
system combines hydrological measures 
(such as the total renewable water resources 
per capita, the intensity of water use, and the 
variability of monthly runoff) with measures 
of economic or institutional capacity 
(such as gross domestic product per capita).
pure.iiasa.ac.at/11676

Invest in energy to cut 
air pollution deaths

J
ust a small increase in energy investment could cut premature deaths from 
air  pollution in half by 2040, says a new report which was underpinned by 
key contributions from the IIASA Air Quality and Greenhouse Gases Program.

The International Energy Authority (IEA) published its World Energy Outlook 
report in June 2016, highlighting the links between energy, air pollution, 

and health. It also identified ways in which the energy sector can improve poor air quality, 
one of the top threats to human health.

IIASA researchers contributed to the report by quantifying the air pollution and 
health  impacts of projections of alternative energy policy interventions. Their analysis 
relied on the Greenhouse Gas and Air Pollution Interactions and Synergies model.

The report shows that energy production and use—mostly from unregulated, 
poorly  regulated, or inefficient fuel combustion—are the most important 
anthropogenic sources of key air pollutants: 85% of particulate matter and almost 
all of the sulphur dioxide and nitrogen oxides. Millions of tons of these pollutants are 
released into the atmosphere each year, from factories, power plants, cars, trucks, 
as well as the 2.7 billion people still relying on polluting stoves and fuels for cooking 
(mainly wood, charcoal, and other biomass).

However, air quality in the future is not set in stone; 
it is a policy choice. The  report presents strategies 
tailored to various countries to deliver cleaner air for all. 
A Clean Air Scenario demonstrates how energy policy 
choices backed by just a 7% increase in total energy 
investment through 2040 produce a sharp improvement 
in health. With this investment, premature deaths from 
outdoor air pollution would decline by 1.7 million in 
2040 and those from household pollution would 
fall by 1.6 million annually. DB

Further info
§ OECD, IEA, IIASA (2016). Energy and Air Pollution: 
World Energy Outlook Special Report 2016. International 
Energy Agency, Paris, France [pure.iiasa.ac.at/13467]. 
§ www.iiasa.ac.at/news/EnergyAirPollution‑16

Markus Amann amann@iiasa.ac.at

©
 S

tu
di

ow
or

ks
to

ck
 | 

D
re

am
st

im
e.

co
m

http://www.iiasa.ac.at/events/IndiaGains-16
http://www.iiasa.ac.at/events/Sochi-16
http://www.iiasa.ac.at/events/EUAfricaPolicy-16
http://pure.iiasa.ac.at/11676/
http://www.iiasa.ac.at/web/home/research/researchPrograms/air/GAINS.en.html
http://www.iiasa.ac.at/news/EnergyAirPollution-16
mailto:amann%40iiasa.ac.at?subject=
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T
he Sustainable Development Goals 
(SDGs) encompass a very long 
and vast set of issues. So when 
you ask, “What do we need to 
do to achieve them?” it’s not 

a single thing. It’s what you have to do 
on inequality, on education, on oceans, 
on poverty—it’s a lot of different things.

I come into this debate from the 
perspective of trade and international 
businesses. The good news, I believe, 
is that the private sector is already on 
the right track. In order to foster this 
process, businesses need to keep doing 
what private businesses have been doing 
increasingly, which is integrating this 
sustainable development focus into their 
global strategies. Most big businesses now 
have a set of principles, a set of values that 
include sustainability. What’s happening 
for instance around the push towards green 
finance, notably since the COP21 in Paris, 

is a good example of how some businesses 
can be on the front line of a larger coalition.

I believe that this sort of effort will 
grow, as businesses realize that it matters 
for their consumers, for their staff, and for 
their shareholders, or their finance providers 
more generally. This is the frame within 
which they have to optimize what they do—
clients, consumers, their people, and where 
they get their financial resources from. 
And  if these various sides of the triangle 
push in that direction, inevitably businesses 
will push in this direction. They’ll have to.

What we need more of today is 
dialogue between the private sector and 
other constituencies such as science and 
non‑governmental organizations, which 
are all working on the SDGs. The reality 
is today that the communities working on 
trade and environmental issues are rather 
poorly connected. You belong either to one 
or to the other. There are not that many 

people who have feet on both sides, which 
does not help because the issue is complex.

The Alpbach–Laxenburg Group is one 
such bridge, which brings together a group 
of people from across multiple sectors. We 
need more coalitions like this to bind public 
authorities at the national, regional, and 
city levels to civil society organizations focused 
on sustainability, climate, environment, 
biodiversity, and development, and businesses, 
whether big or small.

There is something which tends to come 
out of this sort of environment, which 
is innovation. People exchanging ideas, 
not just theoretically, “What should we do?” 
“Where are we?” “Where are we going?” 
but, “This is what I suggest to do,” “This is 
what I tried and it worked,” and “This is what 
I tried and it didn’t work.” It’s more about 
experiences on the ground, which may then 
inspire more general conclusions. +

blog.iiasa.ac.at/lamy-16

Building bridges
for sustainable development
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Pascal Lamy 

was European Commissioner 

for Trade from 1999 to 2004 

and Director General of the 

World Trade Organization 

from 2005 to 2013. 

He currently serves as 

a president emeritus 

of Notre Europe— 

Jacques Delors Institute. 

He is a member of the 

Alpbach–Laxenburg Group.
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QQ What do you think the greatest challenge is in achieving 
the  Sustainable Development Goals (SDGs) that  were adopted 
last year by the UN?
QA The biggest challenge is to keep peace. Because if peace is lost, if wars 

start, everything becomes much more complicated. That is the worst‑case 
scenario. If we can keep peace, the next step towards achieving the 
SDGs is developing a fair understanding between different nations and 
different societies. We need the support of the people for the goals in 
the field of environment, social justice, and the fight against poverty and 
hunger. I’m optimistic, because in the last ten years some progress was 
made and I hope that in the next ten years more progress is possible.

QQ As the president of Austria for the last 12 years, do you 
perceive that attitudes around these issues—both nationally and 
internationally—have changed during this time? And if so, how?
QA Attitudes have changed, and in a positive sense. The understanding 

for the necessity of these goals is much bigger today than it was ten 
years ago. Today, even parts of industry, trade unions, and other 
groups in the population that were once very skeptical now understand 
that we are on common, reasonable ground if we support these goals.

My feeling, since the Paris climate agreement and already before 
Paris, is that the coalition has become bigger: the approach of the 
American government is more positive, China has become more 
flexible, and countries in the third world are more and more convinced 
that they all should have to contribute. People no longer say that only 
the most advanced countries should solve the problem—we must all 
pitch in. That’s the situation now in summer 2016. And I hope that 
this positive trend will continue.

QQ You have been a strong supporter of international research 
institutes like IIASA which are located in Austria—why are such 
institutions important?
QA Since I was at university I was convinced that science and 

technology are extremely important parts of a modern developing 
society. You  need science‑based policy. You need science‑based 
industry. And a big additional influence for me is that I served in the 
government as minister for science and technology in the eighties, 
and after that as president of the parliament. During those times I was 
sensitive to the problems of research, researchers, and universities. 
I have not changed this attitude, and I don’t plan to change it.

QQ What is your vision for the future—for Austria, for Europe, 
and for the world?
QA In politics, you have to work on the one hand with hard facts, but on 

the other hand you need visions. And visions of course are unlimited. 
You must not reduce visions to just those ideas which can be realized 
within six months or two years. A big vision is peace. A big vision is 
the decline of national egoism. A big vision is more justice and more 
equal distribution of chances and wealth. And if we are successful in 
these three fields, many other positive consequences will follow. +

www.iiasa.ac.at/events/dialogue-16
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Heinz Fischer 

was the president of Austria 

from 2004 to 2016, and is a member 

of the Alpbach–Laxenburg Group.

Peace is the prerequisite
 for sustainable development
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with Taking all we can get, as fast as 

we can get it, will end in tragedy 

for all—building resolutions based on 

all voices, as clumsy as that may be, 

might be our best hope.

PREVENTING TRAGEDY
clumsy 

solutions
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CULTURAL THEORY argues that there are four types of worldviews.

FATALIST ACTORS
see no possibility 
of effecting change 
for the better.

What will be, 
will be.

HIERARCHICAL ACTORS
are pro‑control.

 They talk of “wise guidance” 
and are in favor of top‑down 

planning by government.

The government 
should build dams 
to solve problems 

like flooding.

With sufficient 
knowledge, people 

can decide for themselves 
if they want to live on 

a flood plain.

INDIVIDUALIST ACTORS
are pro‑market. 

They call for deregulation, 
for the freedom to take 

risks, and for the explicit 
recognition of trade‑offs 

among competing uses 
of resources.

EGALITARIAN ACTORS
are deeply skeptical of both 
the individualist notion 
of trade‑offs and the 
hierarchical claim that 
experts know best. 
They argue for a more 
holistic, moralistic, and natural 
approach to management.

Address 
inequalities, protect 
ecosystems and their 

services.

http://www.istockphoto.com/vector/mountaineer-businessman-gm525789353-53035960
http://www.istockphoto.com/vector/group-of-businessman-walking-gm493598582-76908879
http://www.istockphoto.com/vector/confusion-gm500255309-43177204
http://www.istockphoto.com/vector/leader-shows-direction-gm478547955-36503086
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T
he tragedy of the commons is a tragedy indeed. 
Individuals—when acting only in their own interests—
use resources at an unsustainable rate, and once they 
are gone, everyone is poorer for it. Humanity is acting 
out the largest‑ever tragedy of the commons now, in the 

form of climate change, mass extinction, and resource depletion 
all over the globe.

Avoiding elegance
Policymaking is a messy business. Different interests, timeframes, 
and values must be balanced, a fickle electorate must be satisfied. 
It seems logical that the overall aim would be the simplest path 
to the most efficient solution, but this is not necessarily true. 
Clumsy solutions are known as such because they involve hearing 
and responding to all worldviews (see  figure)—almost never a 
streamlined process.

“Policies are often formulated within one worldview. If you 
use the lens of that worldview, you see a simple, fit‑for‑purpose 
solution. Elegant, in fact,” says IIASA Risk and Resilience Program 
Director JoAnne Linnerooth‑Bayer. Groups with different worldviews 
will define the problem differently, and then find a solution that 
matches their definition. “Their solutions look perfect, if that’s how 
you frame the problem,” she says. “So we end up with different 
solutions that are all ‘perfect’.”

A clumsy solution is one that all groups can more or less agree 
with. It is not perfect in anyone’s eyes, and it might even look a 
little clumsy because it is botched together from different frames. 
But importantly, IIASA research has also shown that the clumsy 
solutions are the successful ones. Analysis has demonstrated that 
clumsy policies—those that involve all voices to reach a negotiated 
compromise—were the robust ones; others had so much opposition 
that often they were not implemented, or did not last.

It is crucial that researchers providing advice to policymakers 
understand the value of the clumsy approach. “We are not very 
good at this, we analysts,” says Linnerooth‑Bayer. “We  tend 
to formulate elegant solutions and then wonder why our 
recommendations weren’t followed, and we forget that we have 
worldviews too.”

To give researchers and policymakers experience of clumsiness, 
Linnerooth‑Bayer and colleague Piotr Magnuszewski developed 
a flood risk game. Players are arranged into groups and asked to 
make the case for different flood management solutions based on 
different worldviews. Ultimately, however, they have to arrive at a 
single solution when the time is up, no matter how disparate their 
views. The frustrations that arise and compromises that are needed 
give the players important insights into how such a process works 
in the real world.

Communication is key
The importance of communication and different worldviews is also 
evident in other work done as part of the Equitable Governance of 
Common Goods Project (see box), which combines insights from 
cultural theory and game theory.

To investigate the conditions that will prompt a tragedy of 
the commons, the project team developed a forest management 
computer game. Researchers tasked groups of five students with 
managing a single forest through a number of rounds. In each round, 
they could harvest as many trees as they liked, and were given a 
financial reward for each tree at the end. However, they had to bear 
in mind that after a round was over the forest had to regrow, and 
the amount of regrowth was dependent on the number of trees left.

A deciding factor in whether the game dissolved into a tragedy 
of the commons was communication. When players could not 
communicate, the forest was clear‑felled, with all players harvesting 
as many trees as quickly as possible, resulting in slow regrowth and 
low returns for all. However, when allowed to communicate, players 
generally agreed that they would leave some trees, speeding up 
regrowth and increasing profit.

The team also explored the importance of different worldviews 
in this game. Using a questionnaire, they calculated a score for each 
team based on how their responses matched the four worldviews. 
The results showed that the higher their egalitarian score, the better 
the group managed the forest and the higher their yield and profit. 
Individualistic and hierarchical scores were negatively correlated 
with yield. “It is not a strong effect, but the tendency is there in 
exactly the direction that cultural theory would predict,” says IIASA 
researcher Peter Bednarik, who codeveloped the game. “We hope to 
add forest management policies that fit within different worldviews: 
privatizing the forests would be individualistic, for instance, whereas 
a hierarchical policy would impose top‑down harvest limits.” DB

Further info
§ Verweij M, Thompson M (2011). Clumsy Solutions for a Complex World: Governance, 
Politics and Plural Perceptions. Palgrave Macmillan, Basingstoke [pure.iiasa.ac.at/9702].
§ Linnerooth‑Bayer J, Scolobig A, Ferlisi S, Cascini L, Thompson M (2016). 
Expert engagement in participatory processes: Translating stakeholder discourses into 
policy options. Natural Hazards 81(Supplement 1):69–88 [pure.iiasa.ac.at/11288].
§ Scolobig A, Thompson M, Linnerooth‑Bayer J (2016). Compromise not consensus: 
Designing a participatory process for landslide risk mitigation. Natural Hazards 
81(Supplement 1):45–68 [pure.iiasa.ac.at/11277].
§ www.iiasa.ac.at/equitablegovernance § www.games4sustainability.org

JoAnne Linnerooth-Bayer bayer@iiasa.ac.at 
Piotr Magnuszewski magnus@iiasa.ac.at 
Peter Bednarik bednarik@iiasa.ac.at

EQUITABLE GOVERNANCE OF COMMON GOODS
Understanding how we can move away from a world where 
individual people or countries plow ahead with only their short‑term, 
self‑centered goals in sight is a key aim for the Equitable Governance 
of Common Goods Project. This interdisciplinary endeavor draws 
on expertise from across IIASA, exploring how worldviews affect 
behavior and shape social dynamics. Developing synergies between 
cultural theory and game theory, the research elucidates how 
top‑down regulations can be improved by integrative assessments of 
stakeholder conflicts and by scaling up the successful characteristics 
of self‑organized bottom‑up governance. +

http://pure.iiasa.ac.at/9702
http://pure.iiasa.ac.at/9702
http://pure.iiasa.ac.at/11288
http://pure.iiasa.ac.at/11277
http://www.iiasa.ac.at/equitablegovernance
http://www.games4sustainability.org
mailto:bayer%40iiasa.ac.at?subject=
mailto:magnus%40iiasa.ac.at?subject=
mailto:bednarik%40iiasa.ac.at?subject=
http://www.iiasa.ac.at/web/home/research/researchProjects/Equitable-Governance-of-Common-Goods.html
http://www.iiasa.ac.at/web/home/research/researchProjects/Equitable-Governance-of-Common-Goods.html
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Scientists at IIASA helped create a 

new toolbox for researchers to explore 

how humanity will respond and adapt to 

climate change—and potentially provide 

insight into sustainable development.

Aninfinite
numberoffuturesfutures
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T
his frightening vision is not a story from the latest dystopian 
science fiction literature. In fact, this description— 
and a more extensive version that comes with a wealth 
of quantitative data—is the result of a long scientific 
process involving dozens of scientists worldwide. 
It  is the summary narrative of SSP3, one of the five 

Shared Socioeconomic Pathways (SSPs). The SSPs are a set of 
descriptive and quantitative pathways designed for climate change 
research that span a wide range of feasible future developments in 
areas such as population, the economy, and agriculture.

While SSP3 is a scary, conflict‑driven world, the other SSPs 
describe a variety of other potential future worlds that, for example, 
shift more rapidly towards sustainability (SSP1), suffer from increasing 
inequality (SSP4), see rapid growth in the economy as well as fossil 
fuel use (SSP5), or follow a middle‑of‑the‑road scenario (SSP2) which 
takes elements from the other four. In addition to the narratives, 
the SSPs contain quantitative data for socioeconomic factors such as 
population growth, land‑use change, and economic development.

The SSPs are now fully operational and the data are available 
freely on the IIASA website. The development process resulted in two 
journal special issues. One, published in the journal Climatic Change 
in 2015, described the conceptual framework. A second, published in 
Global Environmental Change, provides the quantitative framework 
for the scenarios. 

“A resurgent nationalism, concerns about 

competitiveness and security, and regional conflicts 

push countries to increasingly focus on domestic or, 

at most, regional issues. Policies shift over time to 

become increasingly oriented toward national and 

regional security issues. Countries focus on achieving 

energy and food security goals within their own regions 

at the expense of broader‑based development. 

Investments in education and technological 

development decline. Economic development is slow, 

consumption is material‑intensive, and inequalities 

persist or worsen over time. Population growth is 

low in industrialized and high in developing countries. 

A low international priority for addressing 

environmental concerns leads to strong 

environmental degradation in some regions.”

numberoffuturesfutures

http://www.istockphoto.com/at/en/vector/vector-illustration-of-earth-with-watercolor-texture-on-white-background-gm494224578-77333927?st=_p_77333927
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“There are actually an infinite number 
of pathways that the future could take,” 
explains IIASA Energy Program Director 
Keywan Riahi, one of the leaders of the 
SSP development, a multi‑year process 
that involved an interdisciplinary group of 
international researchers. “What the SSPs 
do is organize these into representative 
pathways, which researchers from many 
fields can draw upon in order to make 
consistent assumptions in their research.”

The SSPs provide a common basis for 
climate modeling, impact, and policy 
response studies and allow researchers 
to incorporate variables related to the 
human factors in climate change. These 
factors could spell the difference between 
humanity’s ability to slow or stop the rise 
in greenhouse gases that is driving climate 
change, and play a major role in how well 
people will be able to adapt to the climate 
change that does occur. But in the past, 
climate research has had trouble accounting 
for these human factors, with many models 
relying on simple assumptions, which likely 
did not match those made in other studies.

Brian O’Neill, a researcher at the National 
Center for Atmospheric Research, led the 
development of the SSP narratives. He says, 
“The reason that we needed the SSPs 
is that for most questions about climate 
change, the answer is generally, ‘It depends.’ 
Usually it depends on two things: how much 
the climate will change, and the societal 

conditions. So in order to do research on 
climate change futures we need to look 
at futures in which we get a lot of climate 
change or not as much, and also alternative 
futures for how society might turn out.”

In the lead‑up to the latest report of the 
Intergovernmental Panel on Climate Change 
(IPCC), researchers had begun turning their 
focus from the physical science of climate 
change to how climate change will impact 
people, what makes people vulnerable to 
climate change, and how they can adapt 
to it. O’Neill says, “A world that has a lot of 
people in poverty, is not that well educated, 
has health systems that don’t work well, 
has poor governance, that’s a world where 
climate change impacts are going to be a 
lot more serious than one in which everyone 
is well‑educated, institutions function well, 
and health systems work.”

How to make an SSP
Researchers sometimes describe scenarios as 
“stories about the future.” But they are quick 
to point out that the SSPs are not fairy tales. 
O’Neill says, “The basic distinction is that these 
are stories that are grounded in scholarship on 
different aspects of society. They are based on 
our understanding of how elements of society 
work, and how they relate to each other—
elements like economics, demography, 
urbanization, governance, and education. The 
goal here is to develop plausible alternative 
stories about future development pathways.”

The process of SSP development involved 
researchers from around the world, in a series 
of meetings and interactions that spanned 
three years. They started with the narratives, 
a group of 60–70 researchers coming up 
with a set of realistic storylines that included 
insight from many different fields, from 
public health to education to economic 
development. “We wanted to both take 
advantage of as many different ideas from 
as many different perspectives as we could, 
and also to make sure that the narratives 
were as useful to as many different research 
communities as possible,” says O’Neill.

After the narratives were defined, 
researchers turned to numbers. Through 
an iterative process, groups of researchers 
collaborated to produce quantitative 
projections for a number of variables 
that fit each of the five SSP narratives. 
The process started with population 
projections, which were led by IIASA 
researchers Samir KC and Wolfgang Lutz.

“Population came first because it is 
needed as a multiplier to calculate demand 
in the future, for example to calculate how 
much energy will be required, how much 
water, and many other things,” says KC. 
“At the same time when there are adverse 
effects of climate change, the population 
determines how many people are impacted 
as well as who and where. For example the air 
pollution group would need population to see 
how air pollution will affect the population.”
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DIGGING INTO THE DATA The SSPs each include projections for a 
variety of socioeconomic factors, such as population and education, 
urbanization, and economic development. These factors are vital for 
projections of greenhouse gas emissions—indeed, research shows 
that in some of the SSPs, the world would not be able to achieve 
climate targets no matter how hard we try.
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While previous scenarios had included 
population projections, demographers 
argued that factors like age, sex, and 
especially education levels are essential for 
understanding climate change vulnerability 
and adaptation, and needed to be included 
in the quantitative projections. KC explains, 
“Having a more educated population has 
effects on many other socioeconomic 
measures. For example, more educated 
societies have a higher level of productivity. 
And in societies where there are more 
highly educated people, technological 
advancement is faster.”

Greenhouse gas emission scenarios 
were another area where IIASA experts 
provided major input. IIASA experts from 
the Energy and Ecosystems Services and 
Management programs worked together 
to develop an integrated set of energy 
and land‑use emissions scenarios, which 
account for greenhouse gas emissions not 
just from energy usage, but also from the 
conversion of forest and grasslands into 
agricultural lands.

“This is important because land‑use 
related activities including agriculture or 
forestry are among those most directly 
impacted by climate change. What happens 
in these sectors directly influences how 
resilient the sector is to climate change,” 
says IIASA researcher Petr Havlík, who 
led the land‑use side of the projections, 
working closely with Riahi and colleagues 

in the IIASA Energy program. “On the 
mitigation side, the land‑use sector 
represents 25% or more of the total 
anthropogenic emissions. How these 
emissions develop across the different 
scenarios can change the challenge of 
mitigation quite substantially.”

Other variables calculated for the SSPs 
included projections of urbanization and 
energy, and the narratives included trends 
for other variables. Health, for instance, 
is one area where researchers expect 
major impacts from climate change, 
including rising levels of malaria, diarrheal 
disease, and undernutrition, depending 
on the magnitude and pattern of changes 
in vulnerability and weather patterns. 
Kristie Ebi, a researcher at the University 
of Washington, USA, and cochair of 
the international committee overseeing 
SSP development, says, “The five SSPs 
describe development pathways that will 
lead to different degrees of vulnerability 
and burdens of climate‑sensitive health 
outcomes, before considering climate 
change. For example, SSP1 depicts a 
world where population health improves 
significantly, with increased emphasis 
on enhancing public health and health 
care functions that, in turn, increase the 
capacity to prepare for, respond to, cope 
with, and recover from climate‑related 
health risks, before considering any impacts 
of climate change.”

The future of the SSPs
With the SSPs now published, the scenarios 
are already in widespread use. At a 2015 
meeting at IIASA, researchers presented the 
scenarios to the wider climate community, 
who are beginning to work on the next IPCC 
report, the Sixth Assessment Report 6 (AR6). 
Riahi says, “We expect that the SSPs will shape 
climate research in major ways in the next 
few years, starting with their use for the next 
generation of climate projections in AR6.”

What will be the next step in SSP 
development? O’Neill says, “From the 
beginning the idea was that the SSPs should 
evolve as necessary and adapt to changes 
in the research agenda or changes with 
experience in using them.”

One idea is to take the SSP scenarios, 
which were designed at a global level, and 
scale them down so they can be used for 
policy making at the national and local levels. 
IIASA researcher Amanda Palazzo is currently 
working on a set of food security scenarios 
for West Africa, where climate change is 
projected to have major impacts on both 
crop yields and grasslands. Other researchers 
are working to improve the representation 
of inequality, developing data on income 
inequality within countries, which was not 
included in the original SSP data.

Havlík says, “The narrative, the storyline, of 
the scenarios is always much richer than what 
a model or even a set of models can properly 
take into account at a given point of time. So I 
think that one of the key future developments 
will be to try to improve the representation of 
the narratives in the models and bring more 
detail into the scenario results.”

The SSPs were developed in order to 
aid in climate research, but researchers say 
they may prove useful also for other areas, 
such as biodiversity or for achieving the 
Sustainable Development Goals. Havlík says, 
“Other groups could certainly benefit from 
these scenarios and build on them. I think 
that this is kind of a first dimension—
we would like to see these scenarios also 
taken up by initiatives which are not directly 
focused on climate.” KL

Further info www.iiasa.ac.at/SSPs
§ Nakicenovic N, Lempert R, Janetos A (eds) 
(2014). A Framework for the Development of New 
Socio‑economic Scenarios for Climate Change Research. 
Climatic Change 122(3) [pure.iiasa.ac.at/10985].
§ Riahi K, van Vuuren DP, Kriegler E, et al. (2016). 
The Shared Socioeconomic Pathways and their 
energy, land use, and greenhouse gas emissions 
implications: An overview. Global Environmental 
Change [pure.iiasa.ac.at/13280].

Keywan Riahi riahi@iiasa.ac.at 
Petr Havlík havlikpt@iiasa.ac.at 
Samir KC kc@iiasa.ac.at
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O
ur food supply is under threat worldwide. To tackle 
this we need a good understanding of future 
climate change, as well as its interactions with our 
food resources. Using systems science we need to 
understand how our actions, from wars to trade 

agreements, can affect food security, and how we can adapt to 
a changing world.

What is secure in a changing world?
Food security does not mean simply having enough to eat now 
and enough seed put aside for next year’s crop. In today’s world 
we must also prepare for the global, long‑term changes to come.

Predicting the effects of climate change on our food sources 
requires large‑scale data on which crops are grown where, 
how vulnerable they are to climate change, and what management 
practices or technologies are in place. To tailor this information to 
policymakers’ needs, IIASA has helped to create a new interactive 
website MapSPAM, which maps 42 of the world’s key crops 
at ten‑kilometer resolution.

Soil type also has a vital part to play, recent IIASA work has shown. 
“Different soils can have very difference characteristics, in  terms 
of levels of nutrients or water‑retention capacity, for example,” 
says IIASA researcher Christian Folberth. “Some soils act like a sponge, 
for instance, providing water to plants throughout a drought.”

In fact, in regions that use only small amounts of fertilizer or 
irrigation—often the poorer areas—crop yields might be even more 
closely linked to the cultivated soil type than weather. This finding has 
important consequences for improving food security, says Folberth. 
“By using accurate soil data in our models we can provide farmers 
with better advice on how to select the right crops for their soils and 
how to manage their soils to prevent them from becoming degraded.”

Diversity to cope with change
Just as our soils may gradually lose their ability to provide 
for us, another slowly emerging threat is our influence on 
the very gene pools of the organisms we rely on for food. 
So‑called heritage crops, from purple carrots to ancient strains 
of wheat, are suddenly popular, in part because there is a 
real concern that the genetic diversity of our food is declining 
to dangerous levels. If only a single strain remains disease might 
decimate any crop, and indeed we have already lost an important 
strain of bananas.

Planning for the future 

to ensure no one 

goes hungry

OUR 
DAILY BREAD

http://mapspam.info/
http://www.iiasa.ac.at/web/home/about/news/160621-soil-data.html
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Just as breeding for certain characteristics can alter the gene pool, 
so can harvesting certain types of individuals from a population. In the 
context of aquatic food resources, IIASA research has shown that by 
always removing the larger fish, intense fishing can alter the gene pool of 
fish populations—so‑called fisheries‑induced evolution—putting stocks 
at risk of collapse, as well as reducing their productivity and recovery 
potential. To help prevent this, IIASA researchers have developed 
the Evolutionary Impact Assessment Framework, which enables 
managers to estimate the vulnerability of different fish populations 
and to identify strategies to create thriving, sustainable fisheries.

Instability means insecurity
When food is scarce, tensions are high. Unrest and war might 
both cause food shortages and be caused by them. By combining 
information on socioeconomic risk factors (such as political conflicts) 
with satellite data on physical conditions (such as soil moisture 
and weather) IIASA has helped develop a mobile‑phone app—
SATIDA  COLLECT—which identifies communities vulnerable to 
food scarcity. It is currently being trialed by Médecins sans Frontières 
in the Central African Republic.

“One of the biggest challenges to helping communities facing 
food shortages is not having information on their vulnerability, 
and not having it in time,” says IIASA researcher Linda See. 
The SATIDA COLLECT app is designed for aid charity staff to record 
the answers of local people to a series of simple questions linked to 
food security, including: ‘Have any family members left the region 
recently?’ ‘Has anybody died?’ ‘How often do you eat?’

As soon as the smartphone has internet signal this information 
can be uploaded, combined with satellite data on physical 
conditions, and used to produce vital maps of hotspots for 
malnutrition risk.

“Food security can be monitored on a weekly basis,” says See. 
“Also, if we know that there is an event coming that might threaten 
food security, like El Niño, the NGOs can use this data to improve 
the resilience of the areas most at risk.”

Making the connections
Not only does food security have a wealth of links from physical to 
socioeconomic systems, it is also closely connected to other essential 
resources. Intensifying agriculture can pollute and deplete the water 
supply, for instance. These interdependencies extend to energy and 
forestry, and to international trade. Using systems analysis to account 
for these connections, IIASA researchers, in partnership with the 
National Academy of Sciences of Ukraine, are working to provide 
policy advice to Ukraine, a country that has suffered low yields in 
the past and as a result has had to impose export quotas to ensure 
domestic food security and mitigate the impact on food prices. 
“We linked national models with a global multi‑region model, the 
IIASA Global Biosphere Management Model, which can account 
for interdependencies among different countries and economic 
sectors,” says IIASA researcher Tatiana Ermolieva. “We found that 
as the climate warms, Ukraine may benefit from growing crops 
that will suffer elsewhere, such as some cereals in France, Germany, 
Italy, and Spain, where yields are predicted to fall. In this way, it is 
possible to analyze how EU policies impact Ukraine and vice versa, 
as well as how both can work together to strengthen regional and 
global food security.” DB

Further info  www.mapspam.info
§ Folberth C, Skalský R, Moltchanova E, Balkovič  J, et al. (2016). Uncertainty 
in soil data can outweigh climate impact signals in crop yield simulations. 
Nature Communications 7:11872 [pure.iiasa.ac.at/13305].
§ 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 73(7):1126–1137 [pure.iiasa.ac.at/12378].
§ Enenkel M, See L, Karner M, Álvarez M, et al. (2015). Food security monitoring 
via mobile data collection and remote sensing: Results from the Central African 
Republic. PLoS ONE 10(11):e0142030 [pure.iiasa.ac.at/11336].
§ Ermolieva TY, Ermoliev YM, Havlik P, Mosnier A, et al. (2015). Systems analysis 
of robust strategic decisions to plan secure food, energy, and water provision 
based on the stochastic GLOBIOM model. Cybernetics and Systems Analysis 
51(1):125–133 [pure.iiasa.ac.at/11518].

Christian Folberth folberth@iiasa.ac.at § Linda See see@iiasa.ac.at § 
Tatiana Ermolieva ermol@iiasa.ac.at
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Could cities drive a 

global transition towards 

sustainability?

rising
Metropolis

HOW CITIES SAVE OUR FUTURE 
A new comic illustrates the findings 
of a recent report on urbanization 

to which IIASA researchers contributed. 
Illustration from The Urban Planet, 

German Advisory Council on Global Change (WBGU). 

http://www.wbgu.de/en/comics/comic-the-urban-planet/


winter 2016/2017 + optionswww.iiasa.ac.at 21

I
n 1800, only 3% of the world’s population lived in cities. 
Today that number is 50%. And by 2050, the UN projects 
that two thirds of people—over 6 billion people—could 
live in cities. This growing urban population will make 
the problems that cities already face—such as poverty, 
inequality, air pollution, energy, and waste—even more 

difficult and urgent to address. At the same time, growing 
urbanization brings opportunities for individuals and society.

In recent years, IIASA researchers have contributed to several 
important studies of urbanization, including a major report on 
sustainable urban energy systems and an entire chapter of the 
Global Energy Assessment which focused on the topic. Today, more 
and more researchers at the institute are turning their attention 
to the topic, from a variety of angles. When you ask them why, 
they agree that cities increasingly drive the future of the planet.

AN URBAN PERSPECTIVE
One of the major issues facing growing cities, particularly in Asia, 
is severe air pollution, which has major impacts on human health. 
The World Health Organization estimates that worldwide, 
air pollution contributes to nearly 7% of all deaths each year.

IIASA researcher Zbigniew Klimont recently returned from Hanoi, 
Vietnam, where he was working with local policymakers and 
experts to find solutions to the city’s air pollution problems, 
using  a  city‑specific version of the IIASA Greenhouse Gas 
and Air Pollution Interactions and Synergies (GAINS) model. 
The  GAINS‑CITY model was first introduced several years ago, 
and has recently been used by a World Bank project focused on 
pollution in megacities including Hanoi, Beijing, Delhi, and Lagos.

“Each city has a different mix of issues and sources of air pollution. 
The key is identifying the sources of pollution. For example, 
within  the larger Hanoi metropolitan area, you have large‑scale 
industries such as steel and cement and the city is also surrounded 
by villages that have become increasingly industrial. In one they 
produce furniture, in another, recycle copper. These activities 
produce a lot of air pollution, which of course does not stay 
where it is produced,” says Klimont.

In other cities, poverty is a major cause of air pollution, as people 
without access to electricity burn solid fuels for cooking and kerosene 
for lighting. “We need a view of cities that includes the local, 
regional, and continental sources of pollution as well as considering 
a local and regional portfolio of solutions,” explains Klimont.

ADAPTING TO AND MITIGATING CLIMATE CHANGE
Cities are also among the most vulnerable places when it comes 
to climate change and environmental issues. IIASA researcher 
Mia Landauer says, “In part, cities are vulnerable simply because 
so  many people live in them. The more people in one place, 
the greater the potential for disaster. But cities are also vulnerable 
because of geographic reasons: for example, many are located along 
coastlines, putting them at risk from rising sea level and storms.”

Landauer has worked on urban issues at IIASA and previously at 
Aalto University in Finland, and is a coauthor on the upcoming 
Second Assessment Report of the Urban Climate Change Research 
Network. She points out that solutions that take a multi‑issue view, 
such as “urban greening,” can bring benefits on multiple fronts, 
saving money, improving air quality and reducing greenhouse gas 
emissions, while reducing vulnerability to climate change.

THE CITY AS A SYSTEM
In many ways, a city is like a life form. It consumes—taking in food 
and energy. It drinks—drawing water from the landscape. And it 
makes waste in the form of air pollution, garbage, and sewage.

This view of a city as an “urban metabolism” dates to the 1960s, 
explains IIASA researcher Brian Fath. “But there’s been growing 
interest in recent years because of the growing importance of 
cities in the global landscape. I don’t think anyone today can 
argue that cities are sustainable.”

Fath, a researcher in the IIASA Advanced Systems Analysis 
program and a professor at Towson University in the USA, 
has  recently been working on models that draw parallels 
between ecosystems and urban systems. He argues that the 
more cities could function like natural systems, the  more 
sustainable they could become. A forest, for example, 
produces its own energy from sunlight, and waste products 
become fertilizers for new growth. In contrast, cities import 
their energy and dump their waste outside their borders.

THE TRANSFORMATIVE POWER OF CITIES
In a new report for the German Advisory Council on Global 
Change, to which IIASA researchers contributed, one of the key 
recommendations was that “cities should assume responsibility 
for their own transformation pathways.” The report also 
highlighted the importance of human wellbeing and equality 
in achieving urban sustainability and climate goals.

“The report aimed to develop an understanding of 21st 
century urban settlement dynamics while reducing complexity 
to a level that can be analyzed and developed into a strategy. 
To do this we introduced a three‑level analysis which includes 
the forces, forms, and values of the overall system,” says IIASA 
researcher Sebastian Busch.

As cities grow, they also have more power than ever before 
on the global stage, and they are beginning to take action 
on issues where national governments and international 
agreements have yet to find much success. For example, 
a  new  group of major cities has recently been formed to 
address climate change on a city level.

All cities are different, and solutions that may work for one 
city may not work for another. Landauer says, “Cities are each 
complex systems in their own right. They each have different 
attributes, but there are many common features, and they can 
learn from each other on how to address these issues.” KL

Further info
§ Grafakos S, Pacteau C, Delgado M, Landauer M, Lucon O, Driscoll P (2016). 
Integrating mitigation and adaptation: Opportunities and challenges. 
In: Climate Change and Cities: Second Assessment Report of the Urban Climate 
Change Research Network (ARC3.2), C Rosenzweig, W Solecki, P Romero‑Lankao, 
et al. (eds). Cambridge University Press [pure.iiasa.ac.at/13889].
§ Liu F, Klimont Z, Zhang Q, Cofala J, Zhao L (2013). Integrating mitigation of 
air pollutants and greenhouse gases in Chinese cities: Development of GAINS‑City 
model for Beijing. Journal of Cleaner Production 58:25–33 [pure.iiasa.ac.at/10373].
§ Zhang Y, Lu H, Fath BD, Zheng H (2016). Modelling urban nitrogen metabolic 
processes based on ecological network analysis: A case of study in Beijing, China. 
Ecological Modelling 337:29–38 [pure.iiasa.ac.at/13312].
§ WBGU (2016). Humanity on the Move: Unlocking the Transformative 
Power of Cities. WBGU, Berlin [pure.iiasa.ac.at/12906].

Sebastian Busch busch@iiasa.ac.at § Brian Fath fath@iiasa.ac.at § 
Zbigniew Klimont klimont@iiasa.ac.at § Mia Landauer landauem@iiasa.ac.at
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regional focus

Impacts of behavioral factors on the 
economic feasibility of solar power projects

Solar power in North Africa could provide 
a valuable source of renewable energy 
but investors’ risk perception can lead 

to higher costs of developing such projects.
Deployment of concentrated solar power 

(CSP) facilities is expensive, requiring extensive 
initial investment. Investors’ subjective 
judgments about the severity and probability 

of risk and how much they are willing to 
accept can translate to a higher cost.

To investigate the relationship between 
investor risk perception and increased costs, 
IIASA researchers Nadejda Komendantova 
and Thomas Schinko studied how different 
risk categories influenced the overall cost of 
capital for CSP in Algeria, Egypt, Morocco, 

and Tunisia. The team then analyzed how 
a de‑risking approach—removing the costs 
of potential risks—would impact the cost 
of electricity from CSP in the North African 
region, using a levelized cost of electricity 
(LCOE) model.

The researchers found that if the risks 
of investing in CSP in this region were on 
a par with other energy investments, the 
mean LCOE would be 39% lower. However, 
this reduction would still not be sufficient 
for CSP to be financially competitive with 
highly subsidized conventional electricity 
from fossil fuels in North Africa.

“Our results suggest that de‑risking is an 
important strategy to foster deployment of 
CSP in North Africa but additional measures 
to support renewable energy sources, 
such as reconsidering fossil fuel subsidies, 
will be needed,” Komendantova says. JP
Further info Schinko T, Komendantova N (2016). 
De‑risking investment into concentrated solar power 
in North Africa: Impacts on the costs of electricity 
generation. Renewable Energy 92:262–272 
[pure.iiasa.ac.at/11978].

Nadejda Komendantova komendan@iiasa.ac.at 
Thomas Schinko schinko@iiasa.ac.at

How will climate change affect 
water resources?

W ith a warming climate, some countries have seen more 
drought, others more extreme rainfall, and a few have 
seen a combination of both. Understanding this interplay 

between climate change and the water cycle will be crucial for 
managing groundwater resources in the decades to come, especially 
in Africa, which is vulnerable to water shortages.

Consequently, IIASA scientists have investigated how climate 
change’s effects have impacted the potential groundwater recharge 
(PGR) patterns across Africa from 1960 to 2010. The researchers 
simulated the water balance and examined the correlations between 
PGR and climate indicators including the temperature, storm 
occurrences, and drought in six different climatic regions of Africa.

The study found that a decline of PGR is highly correlated with 
an increase in temperature in the areas of Africa that are in the 
Northern Hemisphere, especially in Northern Equatorial Africa. In 
addition, higher rainfall rates did not always yield more PGR because 
of greater evapotranspiration—loss of water from plants and the 
Earth’s surface as the climate warms. “We found that climate 
variability has strong impacts on groundwater recharge in Africa,” 
says IIASA researcher Yoshihide Wada.

Future water demands are expected to increase dramatically 

in Africa by 2050 and increasing the pumping rate might deplete 
the local groundwater resources in some regions. “It is therefore 
important to understand the future potential change in groundwater 
recharge under climate change,” Wada says. JP
Further info Nasta P, Gates JB, Wada Y (2016). Impact of climate indicators on 
continental‑scale potential groundwater recharge in Africa. Hydrological Processes 
30(19):3420–3433 [pure.iiasa.ac.at/13218].

Yoshihide Wada wada@iiasa.ac.at
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Managing an endangered river across the US–Mexico border

The Rio Grande/Bravo is a lifeline for an expansive desert in the 
southwest USA and northern Mexico. From Colorado to the 
Gulf of Mexico, over 3,000 km, people depend on the river to 

quench their thirst and irrigate their crops. The river also forms the 
boundary between the USA and Mexico for 2,034 km.

Yet as the river flows from the USA, along the border, 
and into Mexico, it brings with it conflicts and challenges. 

The water level in the river is declining as use exceeds supply—
an unsustainable situation. Meanwhile, a growing population in 
the region and climate change are putting even greater pressure 
on the limited water supply, exacerbating the problems.

In a study published in the journal Water, IIASA researcher 
Luzma Fabiola Nava showed how improving communication and 
stakeholder involvement could bring consensus solutions for the 

shared river, which is governed by a treaty that dates from 
1944. The study provides a mechanism to work within the 
treaty, and four policy recommendations that could help 
improve water resources management in the region.

“Everyone wants to preserve their water supply, 
even when there is not enough water,” explains Nava, 
a postdoctoral fellow in the IIASA Water Program and the 
author of the new study. “The water supply isn’t enough 
anymore to meet the increasing demands. If we don’t allow 
for flexibility in the treaty, all these problems are going to 
get worse.” KL

Further info Nava LF, Brown C, Demeter K, Lasserre F, Milanes‑Murcia M, 
Mumme S, Sandoval‑Solis S (2016). Existing opportunities to adapt the 
Rio Grande/Bravo Basin water resources allocation framework. Water 
8(7):291 [pure.iiasa.ac.at/13341].

Luzma Fabiola Nava navajim@iiasa.ac.at

Freeing crude oil exports yields benefits

In early 2016, the USA lifted its crude oil 
export ban—a restraint that had been in 
place for more than four decades.
The recent US shale oil boom eventually 

culminated in a removal of the ban 
and, to investigate whether this was 
a beneficial decision for the country, 
IIASA researchers modeled two separate 
scenarios: one  projection with the ban 
remaining in place, and one where the USA 
was free to export crude oil.

The IIASA research embeds the structure 
of the US crude oil market in the global 
trade network and compares production 
levels, strategic investments, and the 
difference in price between crude oil and 
the refined product between the two 
scenarios. The researchers also analyzed 
the differences in imports and exports in 
the USA and investments and adaptations 
by producers, refiners, and consumers 
across the world.

The study found a significant expansion 
of the US sweet crude exports—a type 
of crude oil low in low sulfur. This was to 
the benefit of domestic producers who 
can sell their crude oil at global market 
prices. The global markets will also gain 

from the lift of the ban as countries who 
previously had to refine heavy (denser) 
crude oil can replace some of this with 
sweet crude imports.

“Ending the ban allows for a more 
efficient utilization of refineries, gives rise 
to a more beneficial trade of different 
crude and product types, and removes 

a significant distortion of the global oil 
market in past decades,” says I IASA 
researcher Daniel Huppmann. JP

Further info Langer L, Huppmann D, Holz F (2016). 
Lifting the US crude oil export ban: A numerical 
partial equilibrium analysis. Energy Policy 97:258–266 
[pure.iiasa.ac.at/13493].

Daniel Huppmann huppmann@iiasa.ac.at
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A tale of two cities: Beijing before and after 2000

A round the year 2000 Beijing’s urban and industrial sprawl tipped 
the city’s carbon sequestration balance from positive to negative. 
This tale of two cities—pre‑ and post‑2000 Beijing—is illustrated 

in work by IIASA researcher Brian Fath, along with Ursula Scharler, 
Linlin Xia, and Yan Zhang.

Between 1992 and 2008 a fifth of cultivated and more than 
a quarter of forested land in the Beijing basin was built upon. 
This carbon‑sink land lost out to the demands of industry, transport, 
and housing. The result is that now only 2.4% of the city’s carbon 
emissions are being offset within its boundaries.

“The expansion of transportation led to the expansion of the 
urban area,” says Linlin Xia referring to rapid development between 
1995 and 2000. “This unbalanced the carbon metabolism because 
of limitations on land available for development.”

The discovery that green areas need protection and that carbon 
emissions require control came “late” say the researchers. However, 
they point to the possibility of recovery with Beijing now protecting 
key ecological zones. “It’s a hard and long‑term task,” says Xia, 
adding that it’s much better to have a good plan for sustainable 
city development.

The paper, says Fath, “provides an objective basis for adjusting 
Beijing’s land use to improve its carbon metabolism and reduce 
greenhouse gas emissions.” KS

Further info Xia L, Fath BD, Scharler UM, Zhang Y (2016). Spatial variation 
in the ecological relationships among the components of Beijing’s carbon 
metabolic system. Science of the Total Environment 544:103–113 
[pure.iiasa.ac.at/11711].

Brian Fath fath@iiasa.ac.at

Beijing’s bad air boom is partly homemade

Images of Beijing cloaked in choking pollution, its citizens 
breathing through masks, are now iconic. On the city’s red 
alert days this extreme pollution confines people to their 

homes and brings industry to a halt. While Beijing authorities 
are shutting down coal‑fired power stations and cleaning up 
industry, work by IIASA researchers Jun Liu and Zbigniew Klimont 

shows  that dramatic improvements in air quality could also be 
achieved in the living rooms and kitchens of the city’s residents.

“Coal is the primary fuel for heating in winter while biomass 
and coal are the primary fuels for cooking,” says Liu. She points 
out that many of the heating and cooking devices have no 
end‑of‑pipe emission controls. As a result, these household 

emissions remain largely unrecognized as a source of ambient 
air pollution. At the same time reduction in pollution from 
power stations means the residential sector’s share of total 
emissions is increasing.

What will help Beijing’s citizens breathe freely? More efficient 
stoves in the short‑term say the researchers, but cleaner fuel 
and eliminating solid fuel should be the long‑term goal.

Another powerful incentive to clean up Beijing’s air is 
climate change mitigation. “Clean‑burning stoves improve 
air quality but do not reduce greenhouse gas emissions 
by much,” says Liu. To hit both targets—clean air and climate 
mitigation—the researchers recommend investment in 
renewable energies such as solar and biogas. KS

Further info Liu J, Mauzerall DL, Chen Q, Zhang Q, et al. (2016). 
Air pollutant emissions from Chinese households: A major and 
underappreciated ambient pollution source. PNAS 113(28):7756–7761 
[pure.iiasa.ac.at/13421].

Jun Liu liujun@iiasa.ac.at § Zbigniew Klimont klimont@iiasa.ac.at

©
 H

ec
ke

01
 | 

D
re

am
st

im
e.

co
m

©
 C

hr
is

py
ph

ot
o 

| D
re

am
st

im
e.

co
m

http://pure.iiasa.ac.at/11711
mailto:fath%40iiasa.ac.at?subject=
http://pure.iiasa.ac.at/13421
mailto:liujun%40iiasa.ac.at?subject=
mailto:klimont%40iiasa.ac.at?subject=
https://www.dreamstime.com/editorial-photography-skyline-beijing-china-image45766682#res66232
https://www.dreamstime.com/royalty-free-stock-photo-grilled-meat-night-food-market-beijing-image21798995


asia

25winter 2016/2017 + optionswww.iiasa.ac.at

 regional focus

Parents still prefer boys, but less so

In many parts of the world, couples prefer to have sons, 
rather than daughters. This trait is especially true in East, 
Central, and South Asia where patriarchal traditions prevail 

and sons contribute more to economic production and provide 
more financial support to parents in old age, especially in 
agricultural societies.

While South Korea was among the first countries to report an 
abnormally high sex ratio at birth (SRB), it was also one of the 
first to report a restoration of this ratio to normal (105 males 
per 100 females). IIASA researchers have investigated the origins 
of this change by analyzing data from the National Survey on 
Fertility, Family Health and Welfare that spans from 1991 to 2012.

While the preference for sons declined to a great 
extent during this period it still exists. For example, 
parents who had two female children were more likely 
to choose to have a third child than those who had 
two sons. The study’s findings indicate that the rapid 
changes in the preference for sons were less due to 
changes in individual characteristics, such as parental 
education, employment, and urban residence, and 
more due to changes in the cultural, economic, and 
institutional environment. An underlying preference 
for sons still remains in the Korean population, 
although parents do not practice sex‑selective 
abortion any more. “Parents still want to have a 
son, but at least there are no more missing girls,” 
says IIASA researcher Sam Hyun Yoo. JP

Further info Yoo SH, Hayford SR, Agadjanian V (2016). Old habits 
die hard? Lingering son preference in an era of normalizing sex ratios 
at birth in South Korea. Population Research and Policy Review 
[pure.iiasa.ac.at/13387].

Sam Hyun Yoo yoosam@iiasa.ac.at

Climate change threatens Iran’s great salt lake

Lake Urmia, located in Iran near the border to Turkey, 
was once the world’s second‑largest hypersaline lake, 
but has declined over 80% in recent decades. In a 

recent  study, IIASA researcher Somaya Shadkam found 
that the lake’s decline is linked to a combination of 
climate change and water usage for irrigation.

The lake is an important ecological area for Iran and 
the region, home to many species, and the Urmia basin 
supports a growing amount of agriculture. As the water 
level has declined, the water has become even more saline, 
leading to impacts on ecosystems, agriculture, health, 
and tourism.

Yet even in the most optimistic climate change scenario 
and without any further human impact, climate change is 
likely to worsen the situation of the Lake Urmia, according 
to another recent study by Shadkam published in the 
journal Science of the Total Environment. The study, 
which examined the future prospects for the lake, also finds 
that a proposed plan to rescue the lake will not be sufficient, 
given the impacts of climate change.

“This means that urgent actions are needed to save the lake. 
We need both regional action to limit human water use, 
and global action to limit greenhouse gas concentration,” 
says Shadkam. KL

Further info Shadkam S, Ludwig F, van Vliet MTH, Pastor A, Kabat P (2016). 
Preserving the world second largest hypersaline lake under future irrigation 
and climate change. Science of the Total Environment 559:317–325 
[pure.iiasa.ac.at/12811]. 
§ Shadkam S, Ludwig F, van Oel P, Kirmit C, Kabat P (2016). Impacts of climate 
change and water resources development plans on the declining inflow into 
Iran’s Lake Urmia. Journal of Great Lakes Research [pure.iiasa.ac.at/13864].

Somayeh Shadkam shadkam@iiasa.ac.at
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A deluge of data helps flood impact forecasting

Mopping up the mud and counting the costs are fresh memories 
for Europeans who have lived through recent floods. Now, 
following a fresh analysis of data by IIASA researchers and the 

Joint Research Centre—Institute for Environment and Sustainability 
(JRC‑IES), the impact of river floods in Europe could be lessened and 
the gates opened to flood impact forecasting across the continent.

“Combining early flood forecasts with a simultaneous estimate 
of people affected and potential damage could help (relief) 
organisations plan their actions,” says IIASA researcher Peter Burek 
who, with colleagues from the JRC‑IES, has been modeling the social 
and economic impact of river floods in Europe.

The researchers studied flood impacts on all countries between 
1990 and 2013. They propose a model which uses meteorological 
data “as soon as it’s available” to project the potential impact of 
the flood even as the waters are rising. “This allows a considerable 
time gain in comparison to post‑flood assessment,” says Burek, 
referring to the mobilisation of aid for those affected.

There is also potential for flood impact forecasting on a European 
scale by identifying areas at risk in the coming 10–15  days. 
This  would allow “estimation of possible consequences,” 
says Burek, highlighting the crucial importance of early assessment 
of the magnitude of an imminent flood. KS

Further info Alfieri L, Feyen L, Salamon P, Thielen J, et al. (2016). Modelling 
the socio‑economic impact of river floods in Europe. Natural Hazards and Earth 
System Sciences 16(6):1401–1411 [pure.iiasa.ac.at/13340].

Peter Burek burek@iiasa.ac.at

In a climate of uncertainty, delaying decisions can cost

In 1998 Bill Clinton, then US President, 
said, “Uncertainty is the enemy.” He was 
referring to the economy, but could easily 

have described uncertainty as the enemy of 
decision makers grappling with greenhouse 
gas emission targets.

Using Austria as a case study, IIASA 
researchers Matthias Jonas and colleague 

Piotr  Żebrowski describe how delaying 
climate change mitigation measures 
increases the uncertainty around meeting 
emission and warming targets. For example, 
because of past delays in mitigation 
measures Austria will now have to reduce 
per capita emissions by more than 90% 
in order to meet its 2050 target.

That’s quite a challenge, however: 
“We  had to come up with a globally 
consis tent framework for reducing 
greenhouse gas emissions at national 
scales,” says Jonas. The Austrian Climate 
Research Program has now taken on 
that framework and, once approved, will 
implement it following the ClimTrans2050 
Research Plan. This plan calls for an 
open source model which focuses on 
factors such as nutrition, shelter, and 
mobility to ensure societal wellbeing in a 
low carbon world.

The researchers s tress that their 
framework can be used to monitor a 
country’s past performance and its future 
prospects for complying with a global 
warming target.

This new analysis “reinforces the point 
that delaying mitigation will make it more 
difficult to achieve required reductions 
and will result in greater uncertainty that 
targets will be met” says Jonas. KS

Further info Jonas M, Żebrowski P (2016). 
Uncertainty in an Emissions Constrained World: 
Method Overview and Data Revision. 
IIASA Working Paper WP‑16‑009 
[pure.iiasa.ac.at/13295].

Matthias Jonas jonas@iiasa.ac.at
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World leaders at IIASA

T
wo former presidents—Federal Austrian President 
Heinz Fischer and President Tarja Halonen, the first female 
Finnish head of state—came to IIASA this August to 
meet students attending the Young Scientists Summer 
Program (YSSP) and discuss the key barriers to achieving 

a sustainable future. This special dialogue session was a 
chance for these former world leaders to pass on some of their 
experience, and for the young scientists to challenge them with 
new and innovative ideas.

The session—part of Halonen’s two‑week sabbatical, which 
she spent at IIASA this year—sparked lively debates on how to 
implement the UN Sustainable Development Goals (SDGs) and 
the role of the upcoming generation of scientists in these critical 
transformations. Halonen was clear about the need for science: 
“Release the scientists! People need to hear what science has to 
offer and how you see the problems and solutions,” she said.

During her sabbatical Halonen engaged in discussions with 
staff at all levels across IIASA. In her keynote lecture she praised 
the active and productive relationship between Finland and IIASA. 
In particular, Finland must consider the benefits but also the 
threats of being an Arctic country, and the IIASA Arctic Futures 
Initiative has provided valuable findings on the vast and rapid 
transformation occurring in this region.

As a member of the Leadership Council of the Sustainable 
Development Solutions Network, she was also clear on the need 

to act swiftly and with determination on all fronts to achieve 
sustainability. When she was helping to formulate the SDGs there 
had been a concerted effort to include multiple stakeholders 
and make the process transparent, Halonen remembered. 
“That  inclusiveness and transparency is just as important now 
in the implementation of the goals,” she added.

It is especially important that both civil society and the private 
sector are also involved in the implementation. “The role of 
governments is still essential, and it is they who will be held 
accountable, but without an inclusive approach we may well fail,” 
said the former president.

With a career rooted in social justice and a firm commitment 
to human rights, Halonen was especially eager to engage all at 
IIASA in discussions on equality and diversity both within the 
institute and in wider society. Two sessions, on women in science 
and equality and diversity, brought up important issues in these 
areas. Halonen discussed with participants ways to improve equality 
and diversity with bottom‑up approaches—such as engaging your 
peers in discussion on these matters—and top‑down methods 
such as quotas for gender balance on panels or in committees. 
Change won’t come as a single revolution, Halonen warned, but 
rather bit by bit as attitudes and rules slowly change. IIASA, with its 
reputation as a thought‑leader, could be a pioneer in this area. DB

www.iiasa.ac.at/events/Dialogue‑16 
blog.iiasa.ac.at/Diversity‑16
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FORMER PRESIDENTS HEINZ FISCHER AND TARJA HALONEN 
(second and third from right) engaged in lively debate with 

participants of the YSSP.
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Can business help drive sustainability?

The role of the private sector in driving 
a sustainable future cannot be 
underestimated, according to experts 

who met as part of the Alpbach Laxenburg 
Group (ALG) retreat in 2016. The ALG, 
a reflection group of world leaders across 
all sectors of global society, including 
government, business, science, civil society, 
and the arts, held their annual retreat in 

August in the small town of Alpbach and 
presented their conclusions as part of a 
public plenary session of the European 
Forum Alpbach.

Bringing together leaders and young 
innovators from around the world, 
the group discussed how the business 
community is vital for achieving the 
Sustainable Development Goals, but that 

sustainability in business practices can also 
prove profitable.

“Sustainability is more than a bullet 
point on the corporate social responsibility 
agenda. It is a motor of growth and 
development. Companies need to include this 
responsibility into their business objectives. 
Otherwise we cannot speak of sustainable 
entrepreneurship,” says Franz Fischler, 
president of the European Forum Alpbach.

“What’s unusual [about a meeting 
like this] is that it links you with people 
whom you may not meet every day, 
so it’s an occasion of diversity connecting 
on a topic. Plus, there is something which 
tends to come out of this sort of event 
and in this sort of frame and environment, 
which is innovation,” said  Pascal Lamy, 
former director general of the World Trade 
Organization and honorary president at the 
Notre Europe—Jacques  Delors Institute, 
in an interview on the IIASA blog. PB

www.iiasa.ac.at/news/ALG‑16

Postdoc placements to further 
international systems analysis

Postdoctoral fellowships allow early career researchers to come to 
IIASA to make the transition from PhD students to flourishing, 
independent researchers. Many IIASA national member organizations 

(NMOs) have already partnered with institute to fund postdoctoral scholars 
from their countries, and building on the success of these schemes IIASA 
is now working to make the fellowships more widely available.

These postdoctoral placements bring benefits not only to the individual 
scholars of a country; they also contribute to developing systems analysis 
expertise among the home nation’s researchers. Fellows get the chance 
to work in a rich, interdisciplinary environment, gaining hands‑on 
experience of solving real‑world problems. Each postdoc spends up to 
two years at IIASA, developing their skills in systems analysis as well as 
forging international research relationships—many of which will prove 
to be invaluable throughout their career.

“Being a postdoc at IIASA will challenge you and show you new 
directions,” says postdoc alumnus Nicklas Forsell. “If you get the 
opportunity to come to the institute, don’t hesitate for a second, 
it will take you on an inspiring ride!”

Currently there are five NMO postdoctoral schemes at IIASA, 
in partnership with Brazil, Finland, the Republic of Korea, Mexico, and 
Sweden. As testament to the success of these programs, numbers 
of applications have been rising each year: in 2015 there  were 
276  applicants for 15 fellowships. IIASA is now working closely 
with other countries to extend these opportunities to talented 
young researchers across the globe.  DB

www.iiasa.ac.at/postdocs
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Top think tank
The International Center for Climate 
Governance (ICCG) has again ranked IIASA 
third place in their global listing of top 
think tanks for climate change economics 
and policy. This is the third consecutive 
year IIASA has attained this position out of 
240 non‑university affiliated think tanks in 
the field of climate economics and policy.
www.iiasa.ac.at/news/ICCG-16

Austria honors Naki
IIASA Deputy Director Nebojsa Nakicenovic 
was awarded the “Grand Decoration of Honor 
in Silver for Services to the Republic of Austria,” 
by the Austrian Federal President Heinz Fischer. 
One of the top honors in Austria, the award is 
intended to honor those who have provided 
an outstanding public benefit or excellent 
services to the Republic of Austria.
www.iiasa.ac.at/news/Naki-16

Award for climate solutions
Researcher in the Energy Program, Joeri Rogelj 
has been awarded the 2016 Piers Sellers Prize by 
the Priestley International Centre for Climate. 
Rogelj received the award for “world leading 
solutions‑focused climate research” for his 
work on low emission pathways and its 
contribution to the Paris agreement.
www.iiasa.ac.at/news/Rogelj-16

A leader in ecological systems
Brian Fath, a researcher in the Advanced 
Systems Analysis Program, has been 
awarded the 2016 Prigogine Medal. 
Fath received the medal in recognition 
of his work that combines systems theory, 
network analysis, and thermodynamics, 
specifically, to investigate ecological goal 
functions that describe ecosystem growth 
and development.
www.iiasa.ac.at/news/Fath-16

Groundbreaking population research
World Population Program Director 
Wolfgang Lutz has recently received 
two new honors: the European Association 
for Population Studies (EAPS) Award for 
Population Studies, and the 2016 prize for 
Humanities, Cultural Studies, Social Sciences 
and Law of the City of Vienna. Both of these 
awards recognize Lutz’s groundbreaking 
work in the field of demography and 
population studies.
www.iiasa.ac.at/news/Lutz-EAPS-16 
www.iiasa.ac.at/news/Lutz-VIE-16

Howard Raiffa 1924–2016

I
t was with great sadness and respect that IIASA marked the death of Professor 
Howard Raiffa this year. Raiffa was the first director of IIASA and instrumental in 
its creation, and his passing was a profound loss to the institute, as well as for the 
entire field of decision analysis. In recognition of his unparalleled contribution, 
IIASA has launched a fellowship program in his name.

As a pioneering Bayesian decision theorist, Raiffa made advances in behavioral 
decision  science, game theory, risk analysis, and negotiation analysis. His dedication 
to furthering theory, however, was matched by his fervent desire to see it applied to 
help solve problems in the real world, especially for vulnerable and struggling populations.

This desire manifested itself in a fervent dedication to IIASA, an institute which 
was itself founded on the principles of using research to solve real‑world problems. 
Raiffa was involved in the negotiations for the creation of IIASA from the earliest stages, 
providing vision and drive in a time when political sensitivities necessitated the best possible 
science diplomacy. Even long after his term as director, Raiffa maintained a keen interest 
in the institute and in the systems analysis he had helped to define.

To honor Raiffa’s vision of IIASA as a global center where creative use of decision 
science can help solve real‑world problems, the institute has established the 
Howard Raiffa Fellows Program in Decision Science. The annual Raiffa Senior Fellowship will 
bring a distinguished decision scientist to IIASA to work on the global problems addressed 
by the institute’s research programs. The program will also include Raiffa Associate Fellows 
who will use their expertise from academia, business, and government to advance 
the theory and practice of decision science. IIASA invites contributions to support 
the Raiffa Fellows Program that will preserve Professor Raiffa’s legacy and inspire 
future generations of scientists. DB

www.iiasa.ac.at/news/Raiffa‑16 
www.iiasa.ac.at/raiffafellows

http://www.iiasa.ac.at/news/ICCG-16
http://www.iiasa.ac.at/news/Naki-16
http://www.iiasa.ac.at/news/Rogelj-16
http://www.iiasa.ac.at/news/Fath-16
http://www.iiasa.ac.at/news/Lutz-EAPS-16
http://www.iiasa.ac.at/news/Lutz-VIE-16
http://www.iiasa.ac.at/news/Raiffa-16
http://www.iiasa.ac.at/raiffafellows
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Root fungi affect 
rate of climate change
YSSP’16 participant helps improve climate change predictions 

by furthering understanding of how plants use CO2

P lants currently take up 25–30% of 
the CO2 we emit, but the question is 
whether they will be able to continue 

to do so as CO2 levels rise. Intriguingly, the 
answer to this might lie not in the plants 
themselves but in the type of fungi which 
grow among their roots.

César Terrer, a participant of the 
IIASA Young Scientists Summer Program 
(YSSP), and colleagues found that they 
can predict how much CO2 plants will 
use for growth through two variables—
nitrogen availability and the kind of root 
fungi associated with the plant, known 
as mycorrhizae. The impact of the type of 
mycorrhizae has never before been tested 
on a large scale. “I think it’s fascinating 
that such tiny organisms play such a big 
role at a global scale on something as 

important as the terrestrial capacity of 
CO2 uptake,” says Terrer.

Previously it was not clear whether 
climate change predictions overestimated 
how much rising levels of CO2 would 
increase plant growth, because the 
models used did not consider nitrogen 
limitation. In his study, recently published 
in Science, Terrer discovered that certain 
plants are able to grow faster under both 
elevated CO2 and nitrogen limitation, if 
they have the right fungi living among 
their roots. “Particular soils might have a 
lot of nitrogen, but the amount available 
for plants to absorb might be low. Some 
types of fungi are much more efficient 
in accessing nitrogen, and as they are 
associated with roots they allow plants 
to overcome these limitations,” he says.

At I IASA, Terrer collaborated with 
researchers from the Ecosystems Services 
and Management and Evolution and 
Ecology programs to upscale and quantify 
how much CO2 plants will take up in the 
future. “We need to quantify mycorrhizal 
distribution and nitrogen availability on a 
global scale to predict the capacity of plants 
to absorb CO2.” AB

blog.iiasa.ac.at/terrer‑16

Science to policy 
in the Arctic Council
As the first YSSP participant of the Arctic Futures Initiative, 

Malgorzata Smieszek worked on ways to bring science closer 

to decision making in the Arctic Council

The Arctic is complex. Not only in 
terms of the environment, but also 
when it comes to science‑based 

policy making. Scientific research has 
been conducted on the Arctic for decades, 
but “translating science into practice is 
still a huge challenge—on all possible 
levels,” says  Malgorzata Smieszek, 
YSSP’16 participant.

Smieszek ’s  PhD focuses  on the 
interactions between scientists and 
policymakers, with the aim of enhancing 
evidence‑based decision making in the 
Arctic Council. “Scientists and policymakers 
have their own, very different, universes—

with their own stories, goals, timelines, 
working methods, and standards. It is better 
than in the past, but still extremely difficult 
to make these two universes meet.”

As part of the Arctic Futures Initiative 
at IIASA, Smieszek mapped the structural 
organization of the Arctic Council, 
aiming to determine the effectiveness 
of interactions between scientists and 
policymakers, as well as ways to improve 
the flow of knowledge and information 
between them.

“To me, trying to bridge science and 
policy is a truly fascinating endeavor,” 
she says. “Exploring these two worlds, 

seeking to understand them and learning 
their  ‘ languages’  to enable bet ter 
communication between them is what 
drives me in my research. So hopefully we 
can learn from past mistakes and make 
things better this time.” AB

blog.iiasa.ac.at/smieszek‑16

©
 V

ilm
a 

Sa
nd

st
rö

m

César Terrer

Malgorzata Smieszek

http://science.sciencemag.org/content/353/6294/72
http://blog.iiasa.ac.at/terrer-16
http://blog.iiasa.ac.at/smieszek-16
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Science to policy 
through art
Q & A with IIASA Science and Art Associate Gloria Benedikt

QQ When and how did you start to connect dance to broader societal questions?
QA The tipping point was when I was working in the library as an 

undergraduate student at Harvard University. I had to go to the theater 
for a performance, and thought to myself: I wish I could stay here, 
because there is more creativity involved in writing a paper than in going 
on stage executing the choreography of an abstract ballet. I realized that 
I had to get out of ballet company life and try to create work that 
establishes the missing link between ballet and the real world.

To follow my academic interest, I could write papers, 
but I had another language that I could use—dance—and 
I knew that there is a lot of power in this language. So I 
started choreographing papers that I wrote and rather than 
publishing them in journals, I performed them. The first work 
was called Growth, a duet illustrating how our actions on 
one side of the world impact the other side. As dancers we 
need to concentrate and listen to each other, take intelligent risks 
and not let go. If one of us lets go, we would both fall on our faces.

QQ What motivated you to make this career change?
QA It’s time to bring art back into society, where it can create 

an impact. I am not a scientist. I don’t know exactly how the data 
is produced, but I can see the results, make sense of them and 
connect them to the things that I am specialized in.

QQ How did you get involved with IIASA?
QA I first started interdisciplinary thinking with the economist 

Tomáš Sedláček, who I met at the European Culture Forum 2013. 
A year later I had a public debate with Tomáš and the composer 
Merlijn Twaalfhoven in Vienna. Pavel Kabat, IIASA Director General 
and CEO, attended this and invited me to come to IIASA.

QQ What have you done here so far?
QA For the first year at IIASA I created a variety of works 

to reach out to scientists and policymakers. This year 
I tried to integrate the two groups by actively involving 
scientists in the creation process. The result, COURAGE, 
an interdisciplinary performance debate, premiered at the 
European Forum Alpbach 2016. In September, I codirected 
a new project called Citizen Artist Incubator at IIASA.

QQ Are you planning on doing research of your own?
QA At the moment I am trying something, evaluating the results, 

and seeing what can be improved, so in a way that is a type of research. 
Some preliminary results came from the creation of COURAGE. We found 
that if we as scientists and artists want to work together, both parties 
have to compromise. That is exactly what we expect humanity to do 
when tackling global challenges. We have to be team players. It’s like 
putting a performance on stage. Everyone has to work together. AB
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Gloria Benedikt

was born to dance. 

But with a degree in 

government studies and an 

interest in current affairs, 

Benedikt now builds bridges 

between art and science.

Read more at blog.iiasa.ac.at/benedikt‑16

Gloria Benedikt benedikt@iiasa.ac.at

https://vimeo.com/103714325
https://vimeo.com/120531313
http://www.iiasa.ac.at/web/home/about/events/160904-CAI.html
http://blog.iiasa.ac.at/benedikt-16
mailto:benedikt%40iiasa.ac.at?subject=
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