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FROM THE EDITOR
The end of yet another year is racing towards us 

and it is hard to believe that it is already time  

for the Winter 2019/2020 issue of Options. As part 

of the institute’s efforts to nurture more 

environmentally friendly processes and reduce 

the amount of paper we use, this will be the last 

issue of the magazine for which printed copies 

will automatically be mailed to subscribers. 

Although we will still produce a limited number 

of printed copies, the magazine will primarily  

be distributed in digital format going forward.

In our cover feature, we look at how the 

digital revolution is changing the world we live  

in, and how data, algorithms, and insights gained 

from our use of digital technologies can be used 

to leverage action towards sustainable 

development (pages 12-15). We also explore how 

climate change is driving global demand for 

electricity due to rising temperatures in light of 

access to energy needed for cooling (pages 10-11). 

In our National Member Organization section, the 

focus is on the strong collaborative relationships 

between Brazilian and IIASA scientists, and how 

this is supporting a thriving research community 

working towards informing policy decisions for  

a sustainable future (pages 8-9).   

We hope that you will enjoy reading this issue. 

If you would like to share your thoughts on 

articles in this issue or have ideas for future 

topics that you would like to read about, please 

feel free to contact us via email. 

Philippa Baumgartner

Communications Manager

baumgartner@iiasa.ac.at

ABOUT OPTIONS
Options magazine features recent IIASA  

research and activities. 
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DEEP TRANSFORMATIONS 
REQUIRED

PATHWAYS TO SUSTAINABLE 
LAND AND FOOD

CITIZEN SCIENCE FOR THE SDGS

The Sustainable Development 
Goals (SDGs) call for major 
global changes that require 
complementary actions by 
governments, civil society, 
science, and business. IIASA 
researchers working on The 
World in 2050 initiative showed 
that achieving these ambitious 
goals would require at least six 
major transformations—
providing an integrated and 
holistic framework for action 
that reduces the complexity.
www.iiasa.ac.at/news/SDGs-
transformations-19

A transition towards  
integrated land use and food 
systems will require efficient 
and resilient agricultural 
systems, conservation and 
restoration of biodiversity,  
and food security and healthy 
diets, according to a report  
by the IIASA-led Food, 
Agriculture, Biodiversity, Land, 
and Energy (FABLE) Consortium 

—the first from the recently 
established project.
www.iiasa.ac.at/news/FABLE-19

Citizen science could hold  
the key to filling data gaps on 
the SDGs. An IIASA study shows 
ways that citizen science data 
is already being used for SDG 
progress monitoring, potential 
areas that citizen science 
projects could contribute,  
and provides a roadmap to 
increase the use of citizen 
science data in areas where 
data is scarce or unavailable. 
www.iiasa.ac.at/news/SDGs-
CitizenScience-19

News  
in brief
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By Katherine Leitzell

Science for sustainable 
development
The Sustainable Development Goals provide a roadmap 
for future pathways in the field of social and economic development as 
well as environment and climate change. Unlike the earlier Millennium 
Development Goals, they apply to all countries. To assess progress and 
address possible new challenges, the UN member states commission 
quadrennial Global Sustainable Development Reports by a group of 15 
independent scientists. The fully independent and non-negotiated nature  
of these reports mark a new step for the UN.

In September, a panel that includes IIASA World Population Program 
Director Wolfgang Lutz, released the Global Sustainable Development 
Report 2019 titled, The future is now: Science for achieving sustainable 
development. A summary of findings was also published in the journal 
Nature Sustainability. 

The report finds that achieving the SDG targets for 2030 is still possible, 
but only if there are fundamental changes in inequality, consumption,  
and environmental protection, involving all levels of society. 

The authors identify 20 key actions that could turn the tide to generate 
progress on multiple goals. For example, the report argues that universal 
access to quality basic services — healthcare, education, water and 
sanitation, housing, and social protection — is a necessary prerequisite  
for other goals. In addition, the authors point to food and energy systems 
as two key sectors that are pushing the world towards environmental 
tipping points.  

The report also makes a case for more integrative science that crosses 
disciplinary boundaries while informing policymakers.

“Commissioning such a high-level report by a fully independent group of 
scientists clearly strengthens the role of science in the UN system. The 
report makes a strong case for the strengthening of sustainability science, 
that is, the interdisciplinary and systemic study of the key challenges  
facing humanity. In this field IIASA has a lot to contribute,” says Lutz.

Further info: www.iiasa.ac.at/news/GSDR-19           pure.iiasa.ac.at/16080

Wolfgang Lutz: lutz@iiasa.ac.at
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News in brief

Water stress is already a serious issue in 22 countries 
around the world, particularly in North Africa and 
Western, Central, and South Asia – and it is expected to 
get worse. Projections show that the clock is ticking for 
other countries too. As climate change alters the 
hydrological cycle and water use grows at more than 
twice the rate of population increase, more and more 
countries will experience water stress. Increasing 
drought and desertification are further worsening these 
trends. By 2050, at least one in four people will suffer 
recurring water shortages. 

Future water scarcity or water stress will not 
only affect less developed parts of the world, 

but also industrialized countries like 
Australia and Cyprus. The share of these 
countries’ population affected by water 
scarcity is likely to rise from 27% and 21% in 
2016 to 46% and 62% by 2030, respectively.

The Water Scarcity Clock, jointly 
developed by IIASA, the World Data Lab, 

and the Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ), provides 

decision makers with a way to explore these 
projections. The web application worldwater.io allows 
anyone to monitor the number of people around the 
globe suffering from water scarcity in real time. 

“The water scarcity clock is a striking visual tool that 
helps policymakers, the media, and the broader public 
to get a quick impression of what water scarcity is all 
about and how fast it is affecting more and more 
people globally because of population growth and 
climate change,” says IIASA Water Program researcher 
Robert Burtscher.
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The Water Scarcity Clock

Robert Burtscher: burtsche@iiasa.ac.at 

Further info: www.iiasa.ac.at/news/Water-scarcity-clock-19

One in nine people around the world are currently 
undernourished, and nearly half of deaths in children 
under five are caused by poor nutrition. One of the 
consequences of poor child nutrition is impaired growth 
and development – or stunting – which currently affects 
at least one in three children in hunger-stricken parts  
of the developing world.

The burden is particularly heavy in Africa and parts  
of South Asia, where conflict and political fragility are 
more prevalent. Climate impacts, such as temperature 
extremes and drought add to the burden, especially  
on children in developing countries where many 
people are dependent on subsistence 
farming and rain-fed agriculture.

In a study involving IIASA researchers, 
scientists explored in detail which areas 
are most vulnerable to climate shocks, 
and which factors influence resilience to 
childhood undernutrition and stunting. 
The study provides actionable suggestions 
for NGOs and international organizations 
working to fight childhood undernutrition.

“We found that a number of factors can 
make children resilient to droughts, such 
as good governance, nutritionally diverse 
crops, higher levels of imports per capita, 
overall crop production, and irrigation,” explains study 
lead author Matthew Cooper, who started this work as 
part of the 2018 IIASA Young Scientists Summer Program. 

“By assessing all of these factors quantitatively, we  
were able to identify the places that were the most 
vulnerable to drought. These were predominantly arid, 
poorly governed countries with little trade, including 
Chad, Eritrea, Somalia, South Sudan, Sudan, and Yemen.”
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How climate change affects 
hunger 

Matthew Cooper: cooperm@iiasa.ac.at

Further info: pure.iiasa.ac.at/16028

Expected decrease in 
mean child height-for-age 
Z-score (HAZ) during 
drought conditions.
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News in brief

WILL FORESTS LET US DOWN?

DIRTY GENERATORS —  
BIG FOOTPRINT

DEALING WITH UNCERTAINTY

Current climate models assume 
that forests will continue to 
remove greenhouse gases from 
the atmosphere at their current 
rate. A study by an international 
team including researchers 
from IIASA, however, indicates 
that this uptake capacity could 
be strongly limited by soil 
phosphorus availability. If this 
scenario proves true, the Earth’s 
climate would heat up much 
faster than previously assumed.
www.iiasa.ac.at/news/CO2-
Fertilization-19

A recently released report 
shows that fossil fuel-burning 
backup generators in 
developing countries produce 
as much energy as 700-1,000 
coal-fired power stations, 
consume US$50 billion in 
annual spending, and emit 
dangerous chemicals into 
homes and businesses. IIASA 
researchers contributed to the 
report, which calls for rapid 
adoption of clean alternatives 
to fossil fuel generators. 
www.iiasa.ac.at/news/backup-
generators-19

Estimates of greenhouse gas 
emissions are inherently 
uncertain, and reducing 
uncertainty can be costly, 
time-consuming, or downright 
impossible. In a recent volume 
that included IIASA research, 13 
papers explored the issue in 
depth and made 
recommendations on how to 
deal with it. The authors say 
that dealing with uncertainty 
involves a commitment that is 
painstaking and long-term.
www.iiasa.ac.at/news/Emissions-
uncertainty-19

Scenario logic for climate policy
Climate scientists have long used scenarios as a way to explore what could 
happen in the future depending on what actions people take today. Scenarios 
are essentially narratives about the future that allow scientists to quantify 
and analyze factors that are difficult to pin down unambiguously, such as 
societal choices that influence the interconnected energy–economy–
environment system. 

The resulting information is commonly used by policymakers to inform 
climate policy decisions such as the measures that could allow us to limit 
global warming to well-below 2°C or even 1.5°C relative to preindustrial 
levels, as stipulated in the Paris Agreement. 

IIASA research published in the journal Nature has however identified a 
flaw in the design logic used to build these climate scenarios. Because they 
focus on achieving specific goals by 2100 only, the resulting scenarios ignore 
near-term climate change impacts, and have to rely on risky global-scale CO2 
removal measures after mid-century to make up for shortfalls in near-term 
climate action. 

The study proposes a new scenario framework that resolves this issue  
by allowing researchers to address these questions of intergenerational 
fairness and risk explicitly in their research design. 

“Once we became aware that virtually all scenarios that are used to 
inform climate policy are biased towards risky pathways that for no good 
reason put a disproportionately large burden on younger generations, we 
started looking for a new logic that could resolve the issue. We were looking 
for a new way of designing long-term climate change mitigation scenarios 
that are more closely aligned with the intentions of the Paris Agreement,” 
explains lead author Joeri Rogelj, researcher with the IIASA Energy Program 
and a lecturer at Imperial College London.

© Marcin Wojciechowski | Dreamstime.com

Joeri Rogelj: rogelj@iiasa.ac.atFurther info: pure.iiasa.ac.at/16075 
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News in brief

Recent research has found that reducing meat 
consumption could help mitigate climate change and 
environmental degradation, while improving public 
health. If people limited their red meat consumption  

to one serving per week and white meat to half a 
portion per day, by 2050 the greenhouse gas 

emissions of the agriculture sector would  
be reduced by around 50%. 

It may seem like a simple change, but 
research shows that massive dietary 
shifts will be difficult to achieve due to 
the scale of behavioral change required. 

In a study published in Nature Sustainability, 
researchers from IIASA and the University  

of Koblenz-Landau used a new model to 
explore the drivers of diet change, which could 

help inform policy on the issue.
They found that social norms (the unwritten rules 

of behavior that are considered acceptable in a group 
or society), and self-efficacy (a person’s confidence in 
their ability to control their environment) are the key 
drivers of population-wide dietary shifts. These two 
factors play an even more important role than either 
climate or health risk perception. 

“The human behavior aspect of such large scale diet 
changes have to our knowledge not been studied 
before in relation to the food system, although we  
need this information to understand how such a global 
change can be achieved,” explains IIASA researcher 
Sibel Eker, who led the study.
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Driving a shift to sustainable 
diets

Sibel Eker: eker@iiasa.ac.atFurther info: pure.iiasa.ac.at/16000

Corruption comes in various guises, including 
favoritism, clientelism (the exchange of goods and 
services for political support), and embezzlement of 
public funds. In a study published in the Proceedings 
of the National Academy of Sciences of the United States 
of America (PNAS), researchers from IIASA, the 
University of Vienna, and two Japanese universities 
found that success in anti-corruption measures 
could actually lead to greater corruption. 

Using evolutionary game theory—a framework 
originally developed to describe biological evolution— 
the researchers created a new model capturing  
key dynamics of corruption, and used it to analyze 
the behavior of individual actors under various 
social conditions.

The study identified a potential for feedback cycles 
of corruption that could spread through society.  
This feedback cycle occurs because successful 
anti-corruption measures create conditions under 
which cutting back on their costs seems rational. 
When anti-corruption measures are lacking on the 
other hand, corruption can spread, leading to a loss  
of trust and a breakdown in cooperation.

That is to say, successful anti-corruption measures 
can undermine their own success.

“Anti-corruption measures suffer from an inherent 
instability that must be recognized and remedied 
before measures have a chance to be successful in 
the long term. Transparency about the integrity of 
institutions is key to fighting corruption, and costly 
vigilance against corruption must be maintained 
even when corruption levels appear to be low,” 
explains IIASA researcher Ulf Dieckmann, one of  
the study authors.
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Why does corruption persist?

Ulf Dieckmann: dieckmann@iiasa.ac.at 

Further info: pure.iiasa.ac.at/15945 
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News in brief

The transport sector is responsible for 
around a quarter of global CO2 
emissions caused by humans. Of these 

emissions, 3% come from cargo ships, but it is 
expected to increase by between 50% and 
250% by 2050. It is clear that we will have to 
find new approaches to transporting cargo 
with a lower demand for energy and lower 
CO2 emissions. 

This conundrum led a team of IIASA 
researchers to look to the first half of the 20th 

century, when airships were widely 
used for the long-range transport of 
cargo and passengers. Following 
the catastrophic Hindenburg crash 
of 1937, their use was discontinued 
almost overnight, but since then, 
considerable advances in material 
sciences, our ability to forecast the 
weather, and the urgent need to 
reduce energy consumption and 
emissions, have steadily been 

bringing airships back into political, business, 
and scientific conversations as a viable 
transportation alternative. 

Inspired by the possibilities offered by 
these giant, lighter than air aircraft, the 
researchers started exploring how an airship-
based transport industry could be developed 
using the jet stream – a core of strong winds 
that flows from west to east high above the 
Earth’s surface. The jet stream would 
contribute most of the energy required to 
move the airship between destinations, 
enabling it to haul tons of cargo around the 
world in around two weeks, which is 
considerably faster than current maritime 
shipping routes allow. 

Apart from presenting a more 
environmentally friendly way of delivering 
goods, the authors propose that airships 
could also contribute to the establishment  
of a sustainable hydrogen economy. One of 

the challenges to implementing a hydrogen-
based economy is cooling the hydrogen to 
below -253°C to liquefy it. The process 
consumes almost 30% of the embodied 
energy, with additional energy required for 
transport. The authors say that instead of 
using energy in liquefaction, hydrogen could 
be carried inside the airship as a gas and 
transported by the jet stream with a much 
lower fuel requirement. Another possibility  
is for the liquefaction process to happen on 
board the airship where much less energy 
would be required for cooling due to the 
already low temperature of the stratosphere. 
Any additional energy required for further 
cooling could be generated using the 
hydrogen in the airship. 

“Airships were used in the past and 
provided great services to society. Due to 
current needs, airships should be 
reconsidered and returned to the skies.  
Our study presents results and arguments  
in favor of this. The development of an airship 
industry will reduce the costs of fast delivery 
cargo shipping, particularly in regions far 
from the coast. The possibility to transport 
hydrogen without the need to liquefy it 
would reduce the costs for the development 
of a sustainable hydrogen-based economy, 
ultimately increasing the feasibility of a 
sustainable world,” concludes study lead-
author and IIASA postdoc, Julian Hunt.

Julian Hunt: hunt@iiasa.ac.at

Further info: pure.iiasa.ac.at/16010By Ansa Heyl

Reintroducing airships into the 
world’s transportation-mix could 
potentially contribute to lowering 
carbon emissions and play a 
role in establishing a sustainable 
hydrogen-based economy. 

A sustainable future 
through a new age  
of airships

© Rosa | U.S. Air Force
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Polar and European  
jet stream © NASA's Scientific 
Visualization Studio
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The GAINS East Asia model shows estimated Current Legislation (CLE) 
base scenarios of life expectancy loss in months by 2030.

The Chinese Government has officially adopted the 
IIASA Greenhouse Gases – Air Pollution Interactions 
and Synergies (GAINS) model to strengthen air 
quality management in the country.  

Air pollution is a global problem that causes serious 
economic and environmental impacts, as well as  
5.5-7 million premature deaths each year. China in 
particular has been plagued by severe air pollution due 
its rapid economic and industrial development over  
the last few decades. The Chinese government has 
recognized these environmental challenges and has 
issued ambitious air quality management action plans 
to rapidly reduce emissions from the most obvious 
sources. As part of their mitigation strategy, the Chinese 
government has decided to adapt and use the IIASA 
Greenhouse Gases – Air Pollution Interactions and 
Synergies (GAINS) model, which will enable a more 
refined approach that considers the cost-effectiveness  
of available policy measures. 

While there is a long-standing tradition of cooperation 
between Chinese scientific institutions and IIASA on  
the topic of air quality management, the institute 
recently partnered with the World Bank to further 
strengthen the bridge to policymaking. The World  
Bank has been supporting the development of scientific 
and analytical capacities to enhance the economic 

effectiveness of air quality management in China 
following successful international examples. In this 
regard, the IIASA GAINS model was adapted to the 
Jing-Jin-Ji region in China and the software has been 
installed at the Chinese Research Academy for 
Environmental Sciences in Beijing to facilitate policy 
analyses by the Chinese authorities.

During a visit by a delegation of 18 Chinese 
policymakers to IIASA earlier this year, Haolong Zhang, 
director of the Regional Coordination Division of Air 
Department in the Chinese Ministry of Ecology and the 
Environment remarked that air quality management in 
China has entered a critical stage. 

“The Chinese government has recognized the 
importance of scientifically dealing with air pollution in 
the country. The main objective of our visit to IIASA was 
to deepen our knowledge in terms of using the GAINS 
model and to engage in an in-depth and thorough 
exchange with researchers at the institute, as well as 
with policymakers from other European countries, not 
only in terms of using the model for a more scientific 
approach to air quality management in the Jing-Jin-Ji 
region, but also about perhaps extending its use to 
some other Chinese regions and projects in the long 
run,” he explained.

As an additional push towards better and more 
scientific air quality management in China, IIASA has 
since also enhanced its collaborative partnerships with 
important scientific institutions that are active in the 
field in China. 

“Air pollution remains the biggest global environmental 
risk factor for human health. We have learned that 
interactions between policymakers and scientists are 
crucial, and that these must happen in a structured way. 
Collaborations like these are essential for the future 
success of policies that relate to better air quality 
management practices,” concludes Air Quality and 
Greenhouse Gases Program Director Markus Amann.  

Science  
into policy
Strengthening air quality 
management in China 
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Markus Amann: amann@iiasa.ac.at

Further info: www.iiasa.ac.at/GAINS  By Ansa Heyl
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Science into policy
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CO-GENERATING POLICY OPTIONS FOR 
RISK MANAGEMENT

SCIENCE FOR A MORE SUSTAINABLE 
FISHING INDUSTRY

Governments, 
businesses, and civil 
society worldwide 
increasingly realize 
that the risks 

afflicting modern societies require 
transformational governance 
strategies that go far beyond 
business-as-usual practices. 
Engaging multiple actors with  
their alternative problem frames  
and aspirations for sustainable 
futures is now recognized as 
essential for effective governance 
processes and ultimately for robust 
policy implementation.

The IIASA Risk and Resilience 
Program is at the forefront of 
addressing this issue by developing 
and implementing model-informed 
stakeholder co-generation processes 
that apply system concepts to 
co-design, co-assess, and co-produce 
policy options that respect the  
plural perspectives and frames of 
stakeholder groups. 
www.iiasa.ac.at/RISK/Governance-Transition

Almost a third of  
the world’s fished 
marine stocks are 
overexploited and 
fishing activities 

often have detrimental effects on 
aquatic ecosystems. The large 
proportion of overexploited  
marine fish stocks underscore  
the importance of implementing 
sustainable harvesting practices and 
further improving modern fisheries-
management methods. 

IIASA researchers contributed to  
a study, which shows that balanced 
harvesting – a concept that aims to 
spread the load as evenly as possible 
across the ecosystem – can be used 
as a framework to strategically guide 
the development of fisheries policies 
towards a more explicit ecosystems 
approach, while simultaneously 
allowing for increasing food 
production.
pure.iiasa.ac.at/15970

Informing better groundwater 
management policies
Groundwater collects and flows beneath the Earth's surface, filling the 
porous spaces in soil, sediment, and rocks. At least 400 million people in 
sub-Saharan Africa depend on this hidden resource for their domestic water 
needs. With demand continuously rising across the continent due to a 
growing population and rapid socioeconomic development, it is clear that 
policymakers will have to put mechanisms in place for the sustainable 
management of this valuable resource.

To ensure sustainable groundwater resource decision-making, 
policymakers need reliable information and data. There is, however, a 
severe lack of data on groundwater resources for Africa, which has caused 
regional governments to rely heavily on large-scale hydrological models  
to obtain estimates of potential groundwater resources for their water 
security assessments. Unfortunately, these models remain unvalidated by 

groundwater observations, which means 
that the estimates derived from them 
contain a high degree of uncertainty. 

To address these issues, IIASA researchers 
collected available groundwater data from 
nine countries across sub-Saharan Africa to 
analyze climate impacts on groundwater. 
The resulting multi-decadal hydrographs 
and accompanying precipitation records 
cover a wide range of climate zones from 
hyper-arid to humid, as well as a diverse 
range of geological and landscape settings, 
and highlight the episodic nature of 
groundwater recharge events and how  
they are influenced by variations in climate. 

According to the researchers, this confirms the need to understand potential 
changes to climate processes in longer, multidecadal climate-change 
projections, which is a major challenge for current climate models.

“The data generated over the course of the study have clear implications 
for understanding potential changes to groundwater levels and fluxes under 
climate change, and therefore also for developing sustainable strategies for 
groundwater availability for water supply or improved food security in 
sub-Saharan Africa,” concludes study coauthor and IIASA Acting Water 
Program Director, Yoshihide Wada.

Yoshihide Wada: wada@iiasa.ac.at Further info: pure.iiasa.ac.at/16023By Ansa Heyl

Hyper-arid

Semi-arid

Arid

Sub-humid

Humid

Fig. 1: Long-term groundwater and 
precipitation records in the context of 
varying aridity across sub-Saharan Africa.
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F our years after the adoption of the UN 
Sustainable Development Goals (SDGs),  
we are just starting to understand the 
challenges inherent in achieving sometimes 

competing policy objectives. One of the thorniest 
issues is how to achieve universal access to 
modern energy, while simultaneously addressing 
the global climate crisis. 

Even before the adoption of the SDGs, which 
laid out energy access and climate change  
action as equal goals within 17 overall  
objectives, interconnections and potential 
conflicts were apparent. 

“Energy use — if the energy supply is fossil 
based — will result in greenhouse gas emissions 
that contribute to climate change,” explains  
IIASA researcher Shonali Pachauri. 

At the same time, 13% of the global population 
still lacks access to modern electricity and three 
billion people rely on wood, coal, charcoal, or 
animal waste for cooking and heating, which  
also leads to health problems and contributes  
to deforestation. 

The problem gets even more complicated 
when researchers consider the effects of  
climate change on future energy needs. 

“Climate change is already happening, and  
that means communities have to adapt. In  
some regions, that will mean a greater need  
for cooling, while in others it may mean less 
need for heating,” adds Pachauri.

According to a recent assessment from the 
IIASA Energy Program, the overall effect of 
climate change will be a greater need for energy 
on a global scale, dominated by the increased 
need for cooling, particularly in the Global South.

I T ’S GETT ING HOT IN HERE
In their study, IIASA researcher Alessio Mastrucci 
and colleagues estimated that between 1.8 and 
4.1 billion people worldwide are at risk from heat 
stress because they lack access to residential 
space cooling, especially in Southeast Asia and 
sub-Saharan Africa. 

“Bridging this gap by simply providing 
conventional fans and air conditioning units 
would require an additional 14% of current 
global residential electricity consumption,” says 
Mastrucci. “This calls for broader strategies to 
bridge the gap.” 

Mastrucci’s research indicates that these 
strategies include not only investment in energy 
efficiency and renewable energy, but also building 
designs that reduce the need for air conditioning.

NO S ILVER BULLET 
Another key message emerging from the growing 
body of research is that solving the issue requires 
an understanding of local conditions and contexts. 
In another study, Pachauri and colleagues in Italy 
developed a satellite dataset of nighttime lights 
across Africa, which afforded a detailed view of 
energy on the continent. 

Mitigating climate change while 
increasing energy access may seem to 
be at odds, but IIASA research is helping 
policymakers find a path forward.

...the issues 
of equity and 
justice, poverty 
eradication, 
development, 
and how those 
link to climate 
are now center 
stage.

PALL AV PUROHIT

Distribution of people 
without electricity access 
over Uganda in 2018. The 
figure provides a sample 
representation of the 
output dataset. Colors 
represent the density of 
people without electricity 
access in each 1km pixel. 
Administrative boundaries 
correspond to the first 
level of the Database of 
Global Administrative 
Areas (GADM) definition.
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NOBODY LEFT 
BEHIND
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“We found that while progress with 
electrification between 2014 and 2018 varied 
across nations, disparities were even more 
pronounced at a sub-national provincial level,” 
she explains. 

The detailed dataset revealed issues that 
would have been hidden in coarser, country-
level data, potentially allowing policymakers to 
take steps to solve a problem that until recently, 
they may not have even been able to identify. 

“A big challenge with a lot of planning that's 
happening right now, is the fact that people 
have a very limited understanding of what 
demand is and how it is changing over time,” 
says Pachauri. 

LOCAL SOLUT IONS FOR ENERGY AND 
SUSTA INABIL I T Y
IIASA researchers are also applying their research 
to find practical solutions that can be put into 
practice in specific places. 

For example, the Hindu Kush Himalaya — a 
majestic region of high mountains that reaches 
into eight countries, Afghanistan, Bangladesh, 
Bhutan, China, India, Myanmar, Nepal, and 
Pakistan — is one of the many areas on the 
planet that is especially burdened by energy 
poverty. Four hundred million people there still 
lack access to basic electricity, and 80% of the 
rural population cook their meals over fires. 

IIASA researcher Pallav Purohit — who grew 
up there — wondered why, in a region rich with 

water and potential hydropower resources, 
energy access remains such a challenge. In a 
recent analysis with scientists from seven other 
countries, Purohit analyzed the energy outlook 
of the Hindu Kush Himalayas from a broad 
perspective, including supply and demand, 
policies, institutions, opportunities, and potential 
transformational pathways for sustainable 
energy. They found that a narrow focus on one 
piece of the puzzle may have limited progress 
more broadly.

“Existing national policy frameworks primarily 
focus on electrification for household lighting, 
with limited attention paid to energy 
for clean cooking and heating, 
while productive energy use 
promotion has remained a 
neglected area in historical 
development practice. As a 
result, there has been limited 
progress in access to energy for 
clean cooking compared to the 
progress in electricity access in all 
the Himalaya countries,” says Purohit.

Pachauri points to a similar challenge in 
other developing countries, where development 
finance has focused on small off-grid solar 
panels that can provide enough energy to, for 
instance, charge a cell phone, but not enough  
to run an air conditioner or heat a stove. 

“We need to think more long-term, about 
building infrastructure that will provide people 
with the energy they need to have decent living 
conditions,” she says. 

While the challenges remain daunting, IIASA 
researchers see reason for optimism. 

“As long as you're thinking of climate policy  
as removed from development policy from 
development objectives, you're never going to 
achieve what you want — they have to go hand 
in hand,” says Pachauri. “Compared to ten years 
ago, however, the issues of equity and justice, 
poverty eradication, development, and how 
those link to climate are now center stage. I 
think that's really thanks to a lot of the work 
that we have done here at IIASA.” 

Further info:  
Dhakal S, Srivastava L, 
Sharma B, Palit D, Mainali B, 
Nepal R, Purohit P,  
Goswami A, et al. (2019). 
Meeting Future Energy 
Needs in the Hindu Kush 
Himalaya. In: The Hindu 
Kush Himalaya Assessment. 
pp. 167-207 Cham, 
Switzerland: Springer.  
[pure.iiasa.ac.at/15666] 
 
Falchetta G, Pachauri S, 
Parkinson S, & Byers E 
(2019). A high-resolution 
gridded dataset to assess 
electrification in sub-
Saharan Africa. Scientific 
Data 6 (1): art. 110.  
[pure.iiasa.ac.at/15982] 
 
Mastrucci A, Byers E, 
Pachauri S, & Rao N (2019). 
Improving the SDG energy 
poverty targets: residential 
cooling needs in the Global 
South. Energy and  
Buildings 186: 405-415.  
[pure.iiasa.ac.at/15739] 
 
van Ruijven B, De Cian E, 
& Sue Wing I (2019). 
Amplification of future 
energy demand growth due 
to climate change. Nature 
Communications 10 (1) 
[pure.iiasa.ac.at/15966] 
 
Shonali Pachauri: 
pachauri@iiasa.ac.at 
Alessio Mastrucci: 
mastrucc@iiasa.ac.at 
Pallav Purohit:  
purohit@iiasa.ac.at

By Katherine Leitzell
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The pace of digital transformation is 
accelerating and in the process redefining 
traditional industry sectors and how we  
live and work. 

              ver the last two decades, digital     
              technology has radically  
transformed our world. Global Internet 
Protocol (IP) traffic, a proxy for data flow, has 
grown at a mind-boggling rate from 100 GB 
of traffic per day in 1992 to 46,600 GB per 
second in 2017, and it is projected to reach 
150,700 GB of traffic per second by 2022.  
The impacts on our world have however  
been far more wide reaching than the mere 
introduction of new technologies. The digital 
revolution has completely overhauled how 
we exist in the world and interact with it. 
IIASA researchers are exploring how new 
digital technologies can leverage collective 
action towards ensuring a more sustainable 
future for our planet.

A digital world economy

Digitalization – the process by which digital 
technologies are used to change the way 
business is conducted – is creating new 
trade opportunities for firms to sell more 
products to more markets. It is increasing 
trade in goods and services across all sectors 
and allowing countries to draw greater 
benefits from their trade agreements. With 
that said, it is however also important to  
note that the digital era brings with it a  
host of new challenges and there are 
questions about how well adapted current 
frameworks are to the new realities of trade 
in the digital era. 

New business models that are used in 
e-commerce, peer-to-peer networks, and  
the transition of consumers from physical 
products to the consumption of digital 
services are, for example, posing a problem 
for governments as they are reflected as 
smaller economic activity in a country’s 
national accounting. The blurring of the 
boundary between producer and user, and 
the high growth of assets generated to 

platforms like Google or Facebook, are in  
fact not visible in the gross domestic 
product (GDP) at all. Leena Ilmola-Sheppard,  
a researcher with the Advanced Systems 
Analysis Program has been involved with 
ongoing research to address this issue for 
the Finnish Government.

“In Finland, Google serves users for free and 
covers 77% of all global searches. In return, 
Google collects revenue from advertisers that 
are buying focused advertising space, and 
users allow Google to use data related to  
their search behavior to generate additional 
income. Although it is evident that the 
consumer will get added value and is 
generating more value for Google, it is less 
clear how this part of ‘production’ that is not 
monetized during the transaction, should  
be taxed,” she explains. 

This means that the relative revenue flow  
of taxation is radically decreasing and 
governments need concrete measures for 
adapting to this development. The research 
indicates that to compensate for national  
tax revenue flow that is lost, new sources of 
income should be found, while paying careful 
attention to not discourage the use of soft 
innovation resources.

The researchers identified a number of 
government actions that can both support 
national economies and prepare countries 
for a future shaped by digitalization. This 
includes governments investing resources  

UNRAVELING THE 
COMPLEXITIES OF  
A DIGITAL FUTURE
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Digitalization will 

transform the global 

economy

New research has 

identified several 

adaptive actions  

that can both  

support national 

economies and 

prepare countries 

for a future shaped 

by digitalization.

 J  Digitalization is advancing at an unprecedented pace, which means 

it is essential for global and national decision makers to understand 

what drives digital development and where trends in digitalization will 

lead the global economy and society. 

 J  Using Finland as a case study, new research involving IIASA 

researchers identified a number of government actions that can both 

support national economies and prepare countries for a future shaped 

by digitalization. 

 J  According to the research, governments should consider investing 

resources to fast track the development of technologies that will 

enhance the competitiveness of their national economies.  

 J  The inevitable decrease of tax revenue that accompanies large-scale 

digitalization should be replaced with new sources of income, while 

paying careful attention to not discourage the use of soft innovation 

resources.  

 J Governments could consider replacing traditional corporate taxes 

with a shareholding system that would allow the government to own 

a small number of company shares as compensation for the use of 

public goods.  

 J  The establishment of a talent center that ‘sells’ the services of local 

researchers and experts directly to foreign growth centers, could help 

to ensure that scarce human resources stay in the country.  

 J  Governments could productize service delivery as a Government 

as a Service (GaaS) concept or provide high quality global digital 

companies with “quality of operations” certificates to extend 

consumer protection regulations to these certified companies.  

 J As it is unlikely that just one country or economic area will have a 

significant impact on how global digital companies operate, small 

countries like Finland should actively contribute to the creation of 

international rules and regulations in this regard.
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to fast track the development of technologies 
that will enhance the competitiveness of  
their national economies and replacing the 
inevitable decrease of tax revenue that 
accompanies large-scale digitalization with 
new sources of income. 

Governance, communication, 
and misinformation in the 
digital age

In light of the above, it is clear that new 
technologies and game-changing business 
models will provide governments with 
opportunities to work more inclusively as 
roles and responsibilities in both the public 
and private sectors will likely continue to 
blur, thus creating accountability and 
governance challenges. Governments  
often succeed or fail because of the way 
they engage with stakeholders, including 
citizens, in terms of decision-making 
processes and policy implementation, and 
in a digital age, it is becoming increasingly 
clear that governments ought to be 
proactive in the way they communicate  
and engage with citizens.

“Digital tools can contribute greatly to 
learning, creating increased awareness and 
the sharing of information about various 
issues. They can also help to maintain the 
balance between social cohesion and respect 
for diversity as a foundation for democratic 
values and heterogeneous societies in terms 
of origins, culture, ethnicity, and religion. On 
the one hand, digitalization creates new 
challenges for interconnected critical 
infrastructure such as electricity networks, 
while on the other, it influences the risk 
perceptions of stakeholders and requires 
new decision support tools to address the 
impacts of the risk perceptions on their 
actions,” says Advanced Systems Analysis 
Program researcher Nadejda Komendantova.

Unfortunately, misinformation is frequently 
transmitted along with valid information on 
social media platforms, especially when it 
comes to contested policy options. This is  
a serious threat inherent to digitalization –  

we have all seen the damage that fake news 
can do in a relatively short amount of time – 
and has the potential to devaluate the voices 
of public and private institutions and experts.

To help address the misinformation issue, 
the Horizon 2020 IIASA Co-Inform project 
aims to evaluate the perceptions of 
policymaking stakeholders, but also of 
journalists, fact-checkers, and the users of 
artificial intelligence (AI) tools, and to develop 
new tools to deal with misinformation. As  
part of a stakeholder-based process in three 
countries – Austria, Greece, and Sweden – 
IIASA researchers conducted decision-making 
experiments on the implementation of the 
tools and analyzed the reaction of 
stakeholders. The tools developed in the 
Co-Inform project include browser plug-ins, 
dashboards, and the misinform.me app. 

A changing  
sustainability paradigm

If we can leverage the plethora of new 
technologies available to us effectively, we 
will be able to assess and anticipate risks, 
increase transparency and accountability  
in the management of natural resources, 
change markets, and inform consumer 
choice. These actions are all required if we 
are to stand a better chance of achieving the 
Sustainable Development Goals (SDGs).

As part of their mandate to provide science 
for the SDGs and develop pathways that  
build on synergies and multiple benefits, 
researchers from the IIASA-led The World 
in 2050 (TWI2050) initiative and 
collaborators from 20 partner institutions 
assessed the major opportunities and 
challenges that digital technologies pose 
to achieving the SDGs. According to the 
resulting report, these technologies can 
be beneficial on many fronts, including 
enabling decarbonization across all  
sectors and promoting circular and  
shared economies. This will however likely 
necessitate a radical reversal of current trends 
to harmonize the disruptive potentials of 
digitalization with pathways toward 

The Digital Revolu� on and Sustainable Development: Opportuni� es and 
Challenges

Report prepared byThe World in 2050 ini� a� ve

© Adam Islaam | IIASA
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sustainability. In this respect, the report 
highlights that there is a huge need for 
corresponding regulatory policies, incentives, 
and shifts in perspectives, which currently 
only exist in a small number of sectors and a 
limited number of countries. Closely related 
to this is an urgent need for governance to 
counteract the effects of the disruptive 
dynamics of digitalization.

“The 2030 Agenda with its 17 SDGs 
provides an aspirational vision of a future 
that leaves no one behind. TWI2050 
concludes that six major transformations 
would be necessary to achieve the SDGs 
and one of them is the digital revolution. 
The paradox is that the disruptive nature  
of the digital revolution offers a great 
opportunity for achieving a sustainable 
future, but is also testing the absorptive 
capacity of our societies,” says Nebojsa 
Nakicenovic, executive director of TWI2050.

Artificial intelligence, 
machine learning, and 
systems analysis 

Due to the digital nature of the world, there 
is an enormous amount of data of all types 
available today. These data sets come from  
a variety of sources and form an integral 
part of ongoing developments in AI and 
machine learning (ML). 

AI and ML are rapidly developing fields 
both in terms of methodology and policy 
applications. According to Advanced 
Systems Analysis Program Director Elena 
Rovenskaya, it is important to explore what 
new opportunities this may offer in applied 
systems analysis. She is convinced that these 
technologies will be used much more in  
the future. 

Among the promising new applications 
are, for example, modeling uncertainties for 
robust decision support tools and merging 
qualitative and quantitative data to enrich 
analyses and modeling processes. Newly 
available data sources such as mobile phone 
records, and financial data, or data directly 
gathered from citizens through social media, 

or wearable devices, are also opening up 
new avenues. Publicly available data for  
the training and testing of ML algorithms  
is also helping to improve the prediction 
quality of models, which could be useful in 
understanding and managing the potential 
socioeconomic impacts of, for instance, 
natural disasters. In addition, there is major 
potential especially for citizen science in 
closing the data gaps, for example, in terms 
of the SDG indicators. 

“Through citizen science, people around 
the world could become much more 
involved not only in monitoring these 
indicators, but also in implementing the 
sustainable development agenda,” explains 
Steffen Fritz, who leads the IIASA Center  
for Earth Observation and Citizen Science.

Looking at all the challenges and 
opportunities offered by the digital 
environment, one thing is clear: It is time  
for all researchers, policymakers, and citizens 
to unite in building a common vision for a 
digital world where data, infrastructure, 
algorithms, and insights gained from our 
use of digital technologies can be used to 
leverage collective action towards 
sustainable development.

By Ansa Heyl  
 

 
 
Further information: 
Digitalization will transform the global economy  
www.iiasa.ac.at/PolicyBrief/20 
 
TWI2050 - The World in 2050 (2019). The Digital 
Revolution and Sustainable Development: 
Opportunities and Challenges. Report by The 
World in 2050 initiative. Laxenburg, Austria: IIASA 
[pure.iiasa.ac.at/15913] 
 
Fritz S, See L, Carlson T, Haklay M, Oliver J, Fraisl 
D, Mondardini R, Brocklehurst M, et al. (2019). 
Citizen science and the United Nations 
Sustainable Development Goals. Nature 
Sustainability [pure.iiasa.ac.at/16094] 
 
Rovenskaya E, et al. (2019). Artificial Intelligence 
and Machine Learning for Systems Analysis  
of the 21st Century. IIASA WP-19-010  
[pure.iiasa.ac.at/16121] 
 
Leena Ilmola-Sheppard: ilmola@iiasa.ac.at 
Elena Rovenskaya: rovenska@iiasa.ac.at 
Nadejda Komendantova: komendan@iiasa.ac.at 
Nebojsa Nakicenovic: naki@iiasa.ac.at 
Steffen Fritz: fritz@iiasa.ac.at
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              hen the first Earthrise was televised just 
over 50 years ago, we humans saw what a fragile, 
shimmering bauble it is we cling to. Since then, 
images snapped in space and from satellites  
keep us updated on the biosphere’s progress 
under what, it has to be said, is our poor 
stewardship to date. 

Consider the public and political outcry over  
the recent Amazon fires. Earth observation (EO) 
satellite data provided enough powerful authority 
to move public opinion, create new policies and, 
hopefully, it will also ultimately help better 
manage land use. Such valuable satellite images 
are also providing timely evidence of a plethora  
of land use changes that will help citizens and 
governments act to achieve the UN Sustainable 
Development Goals (SDGs). 

To support action on sustainable development 
and climate change, EO data are being transformed 
into useful tools and services. According to Dmitry 
Shchepashchenko, an IIASA Ecosystems Services 
and Management Program researcher and 

coauthor of a comprehensive paper overviewing 
the new tools and services available to land 
watchers, the challenge is interpreting this 
overwhelming flow of data accurately.

“We use very high resolution (VHR) satellite 
imagery to keep an eye on Earth. The more free 
imagery is available, the better we can monitor 
and alert,” he says. 

Low orbit is now filled with what are basically 
high-resolution cameras that are recording the 
planet’s changing patterns and informing us how 
Earth is being transformed moment to moment. 
The cost of acquiring these images has also been 
radically reduced since the 1970s and many are 
available to users at no cost. 

A turn of the century engineering challenge 
– to fit a satellite in a box the size of a hand-sized 

FOR CLUES TO EARTH’S  
FATE, LOOK TO THE  
EYES IN SPACE
Satellite-based Earth observation 
is an important source of baseline 
information when developing 
global models of land use and land 
use change. IIASA researchers are 
at the vanguard of interpreting a 
new flood of this data for clues to 
our survival. 

W
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Deforestation in Brazil's 
Amazon rainforest.  
Left: 1992 Landsat image. 
Right: 2006 ASTER image  
of the same region.  
 
© NASA/GSFC/METI/
ERSDAC/JAROS, and U.S./
Japan ASTER Science Team

toy – determined the diminutive 
size of many of these satellites. Its 
success resulted in the launch of 
thousands of tiny “CubeSats” that 
are inexpensive to make and launch. 
The basic ingredients are a camera, 
a smart phone processor, solar 
panels, and some batteries. 

Silicon Valley also has hundreds 
of cameras peering down on us, providing wider 
coverage and making it feasible to study all visible 
human activities and its impacts including 
deforestation, pollution, and congestion. All 
thanks to the new abundance of daily snapshots. 

Human analysis and machine learning algorithms 
allow us to evaluate subtle info at scale. Key to 
processing this unprecedented volume of data are 
algorithms. It is these machine learning systems 
that are aiding us to decide if we are burning down 
the house, as it were. Such algorithms however 
need to be trained with the help of human input, 
which is where an army of crowd-sourced human 
eyes and brains come in. 

“New sources of open satellite imagery have 
emerged over the last fifteen years and we use 
crowdsourcing, experts, and citizen scientists to 
map and monitor different things, including land 
cover and land use, human impact, and disasters,” 
notes Shchepashchenko. 

This development has led to new tools for  
visual interpretation of VHR imagery such as 
Geo-Wiki, Collect Earth and more recently LACO-
Wiki, which, according to Shchepashchenko’s 
findings, are collectively opening up the visual 
interpretation of satellite imagery to crowdsourcing 
and nonscientific use.

Director of the UN Office for Outer Space Affairs, 
Simonetta Di Pippo, agrees that these new tools 
and the satellites themselves are invaluable.

“The role of EO in supporting the achievement  
of the SDGs is huge. It helps monitor and evaluate 
the status of projects in remote or dangerous 

locations, contributing to efficiency 
in the use of anti-poverty resources. 
It provides early warnings about 
risks of food and water shortages, 
helps us track biodiversity, and 
hence to design better strategies 
for protecting it,” she says. “EO  
also monitors climate change, 
measuring variables such as the 
melting of ice, forest loss or 

desertification, along with environmental factors 
that contribute to the spread of diseases, and the 
extent of disease outbreaks.”

IIASA Acting Water Program Director Yoshihide 
Wada, for example, found satellite data an 
invaluable resource when investigating severe 
water stress in northern India. The results of his 
studies provide insight into better water 

management approaches for food and water 
security in the country.

“Outside of Europe, Japan, and the USA, there  
is very limited water use or hydrology data globally,” 
he says. “Satellite observations are filling this 
spatial gap as well as the real-time data for  
global coverage.”

Because of serious depletion of groundwater, 
India is facing poor water quality and severe food 
security issues. By analyzing local well data over 
the last decade in tandem with satellite studies of 
monsoon patterns, Wada and his team found that 
groundwater storage has declined in northern 
India at the rate of one or two  centimeters per 
year between 2002 and 2013. For the first time, 
the study also found a link between the declining 
rains in the North and Indian Ocean warming. 
According to the paper, groundwater storage will 
decline as temperatures rise in the ocean. 

“Satellite observation will be a key tool to monitor 
water resources like groundwater in India where 
the data is not readily available. However, the 
satellite orbits are far, which makes spatial accuracy 
rather poor,” he says. “It is expected that this will 
improve, but it will take time. It is important to have 
on site measurements to verify the satellite 
observations at some locations.” 

Vital in the arsenal in the fight to keep the 
biosphere human-friendly, IIASA is helping to 
weaponize such images to halt biosphere 
destruction. Without such data, we would truly  
be in the dark.

Further info:  
Asoka A, Gleeson T, Wada Y, & Mishra V (2017). Relative 
contribution of monsoon precipitation and pumping to changes 
in groundwater storage in India. Nature Geoscience 10 (2): 109-
117. [pure.iiasa.ac.at/14233]  
 
Schepaschenko D, See L, Lesiv M, Bastin J-F, Mollicone D, 
Tsendbazar N-E, Bastin L, McCallum I, et al. (2019). Recent 
Advances in Forest Observation with Visual Interpretation of 
Very High-Resolution Imagery. Surveys in Geophysics 40 (4): 
839-862. [pure.iiasa.ac.at/15903]  
 
Dmitry Shchepashchenko: schepd@iiasa.ac.at 
Yoshihide Wada: wada@iiasa.ac.at

By Michael Fitzpatrick

Left: Changes in the monsoon season precipitation (mm) during 
1980–2013. Right: Cumulative departure of precipitation from 
long-term mean (1980–2013) for 2002–2013.
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The strong relationship that Brazilian and IIASA 
scientists have forged over the years is supporting  
a thriving research community exploring issues 
affecting the country with a view on informing 
policy decisions for sustainable development. 

When Brazilian scientist Roberto Schaeffer visited 
Austria 18 years ago to learn about an energy mapping 
tool, he little knew what he had begun. In the ensuing 
years, the model flourished and has since been adapted 
for Brazil. It is now run by a team of 15 at the Universidade 
Federal do Rio de Janeiro and government ministries, 
and non-governmental and international organizations 
also consult it to help weigh options for the country’s 
sustainable development. 

The success of the Model for Energy Supply System 
Alternatives and their General Environmental impacts 
for Brazil (MESSAGE-Brazil) is ultimately due to the 
strong relationship that Brazilian and IIASA scientists 
have built, says Schaeffer.

That connection became official in 2011, when Brazil 
joined IIASA. Since then, joint systems analysis research 
has flourished, and some 20 Brazilian research 
organizations have collaborated on topics ranging  
from demographics to air pollution. 

MESSAGE-Brazil, for example, now models land use 
as well as energy, and has been renamed BLUES (Brazil 
Land Use and Energy Systems). Schaeffer’s group runs 
scenarios that include pesticide use, organic agriculture, 
and water consumption – and BLUES includes 10,000 
different technologies ranging from concentrated  
solar power to different types of lightbulbs.

The model helped the Brazilian government decide 
on its carbon emission reduction promises as a party  
to the Paris Agreement and was used to test the 
consequences of a global fall in beef consumption for 
Brazil. Funded by the UN Environment Programme,  
the group has recently also been modeling which 
technologies are critical for Brazil to deliver on its 
carbon promises, and whether the country has the 
expertise to develop them. Schaeffer hopes this 
will eventually lead to targeted funding for their 
commercial development. 

Key to the IIASA-Brazil relationship is the 
flow of high-caliber Brazilian undergraduates, 
PhD, and doctoral students to IIASA under a 
scheme financed by the Brazilian Federal Agency for 
Support and Evaluation of Graduate Education (CAPES) 

— 18 scholars have visited the institute since 2017. 
“The fellows are exposed to a highly 

internationalized and interdisciplinary environment 
that enriches personal, professional, and cultural 
perspectives, especially considering that the Brazilian 
institutions where the fellows come from are still 
working on their internationalization process,” says 
Mauro Luiz Rabelo, IIASA council member for Brazil 

and director of International Affairs at CAPES. 
IIASA benefits too, he says: “Considering that 

Brazil has such a wide and diverse territory with  
a variety of cultures, people, fauna, and flora,  
the Brazilian fellows at IIASA certainly provide a  
rich contribution”. 

Julian Hunt, who spent two years at IIASA as a 
postdoc with CAPES funding, became interested in 
modeling the flow of world rivers and analyzed  
flows around Brazil’s hydroelectric dams. He has 
shown that periods of drought in Brazil, and the 

accompanying decline in hydroelectric power 
generation, occur cyclically — every 10–15 

years. Now he has quantified a possible 
solution: building a series of small, deep 
reservoirs to allow “seasonal pumped 
storage”, where water would be pumped  

to the reservoirs in times of plenty, or when 
wind or solar plants are producing in excess. 

In lean times, the water could then be released 
to generate electricity. According to him, the idea had 
currency 50 years ago but has fallen out of fashion. 

Hunt valued meeting scientists at IIASA with other 
perspectives, methodologies, and technologies that 
have not been implemented in Brazil.

“The main thing I learned is to apply my methodology 
globally,” he says.

Hunt believes that IIASA benefits from scholars’ 
desire to solve urgent practical problems back home. 

member 
since: 

2002

IIASA AND BRAZIL:  
A partnership to underpin 
systems analysis in the tropics

researchers, advisors, 
and diplomats from Brazil 
have visited or attended an 
event at IIASA since 2010

visits by IIASA 
researchers  
to Brazil

57

119
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Aline Soterroni, of the Brazilian National Institute  
for Space Research (INPE), has visited IIASA twice – both 
as part of its Young Scientists Summer Program and as  
a research scholar. She helped develop the Brazilian 
version of the IIASA Global Biosphere Management 
Model (GLOBIOM) – a well-known model that simulates 
the competition for land between agriculture, 
bioenergy, and forestry. 

Soterroni relished the creative atmosphere at IIASA 
and says the Brazilian GLOBIOM adaptation was, uniquely, 
led by the target country (by INPE and the Institute for 
Applied Economic Research).

They have improved its baseline data and adapted  
it to reflect the boom in soy farming, as well as soy’s 
widespread no-tillage production system, which 
reduces carbon emissions from the soil. They also 
added forest restoration as a land use class, which is 
essential for modeling Brazil’s changing Forest Code —  
a law restricting deforestation by land-owners. 

“It was impossible to 
do it without IIASA, but  
it was also important 
that it was us, Brazilians, 
identifying the major 
research questions and 
the scenarios that are 
relevant to our region 
and engaging with local 
stakeholders,” she says. 

As well as helping, along with MESSAGE-Brazil, to 
determine Brazil’s intended carbon emission reductions, 
Soterroni’s group has used GLOBIOM-Brazil to show that 
surging demand for ethanol, and thus for more sugar 
cane plantations, could be reconciled with forest 
conservation by intensifying cattle ranching to release 
pasture for planting. The team has also analyzed what 
would happen if the moratorium on converting Amazon 
rainforest to soy plantations were extended to the 
Cerrado biome, a tropical savannah and little-known 
biodiversity hotspot that is rapidly being converted to 
soy and pasturelands. 

For Schaeffer, constant interaction with IIASA is critical. 
“Most of the improvements that we have done in our 

models are very much a function of having PhD students 
spend some time at IIASA learning new approaches  
and then being able to come back and incorporate or 
develop those things into our own model,” he says. 

For some of those students, the benefits have gone 
beyond the scientific:

“The institute’s message really caught me,” says 
Camila Ludovique Callegari, who was a doctorate 
sandwich program fellow at IIASA. “To care about the 
world, to make more with less resources – it really 
inspired me in both my career and my personal life.”

participants of the 
Young Scientists Summer 
Program since 2010

research  
partners

publications have resulted from 
collaborations between IIASA 
and researchers at Brazilian 
institutions since 2010

16

38

143

Areas of research collaboration

Further info: www.iiasa.ac.at/Brazil

Supporting Brazil’s 
changing energy 
landscape

Projecting 
demographic 
change in Brazil 

Co-benefits: Improving 
air quality and tackling 
climate change

Advancing the 
modeling of 
complex systems

Balancing the needs 
of agriculture and the 
environment in Brazil

By Aisling Irwin

The fellows are 
exposed to a highly 
internationalized and 
interdisciplinary 
environment that 
enriches personal, 
professional, and 
cultural perspectives
 
Mauro Luiz Rabelo 
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In the 1980s, many African 
countries were seeing the first 
signs of fertility decline. In the 
1990s and early 2000s, some 
sub-Saharan African countries 
however experienced a leveling- 
off of this trend. According to IIASA 
research, a slowdown in fertility decline 
in sub-Saharan Africa was partially caused by 
disruptions in women’s education in the 1980s.

“The stalls in fertility decline have been a puzzle to 
researchers for many years, since Africa was expected  
to undergo a ‘demographic transition’ where 
socioeconomic development leads first to reduced 
death rates, and after some lag, to reduced birth rates,” 
says IIASA researcher Endale Kebede, who led the study.

This study provides strong evidence in support of 
women’s education being a key factor linked to falling 
fertility rates, as well as further support for policies that 
encourage and support education for women.

“Our study was a cohort-wise analysis, meaning that 
we followed women by birth-year to understand their 
entire birth histories and the factors that contributed,” 
explains Kebede. “We found that cohorts who were 
affected by the educational discontinuities in the 1980s 
tend to have a higher level of fertility. This is due to the 
direct effect of education on fertility and the high 
vulnerability of the poorly educated cohorts to period 
specific shocks.”

IIASA World Population Program Director and 
Wittgenstein Center Founding Director Wolfgang Lutz 
says that the study marks an important step in 
understanding and projecting future population  
trends in Africa. 

South Africa is facing the challenge of fueling economic 
development, while meeting its growing energy demand, 
and defining ambitious targets for the decarbonization 
of the country’s energy system to meet its nationally 
determined contributions under the 2015 Paris Agreement.

An IIASA study evaluated shale gas exploitation as  
a potential solution to meet South Africa’s energy 
demand and mitigate its fast-rising greenhouse gas 
emissions. Accessing this untapped resource would 
however require industrial-scale shale gas “fracking” –  
a technique that enables natural gas production from 
previously uneconomic shale resources. Despite 
benefits like reducing local air pollution compared to 
coal, shale gas fracking has many negative social and 
environmental impacts including increased risk of 
earthquakes, water pollution, a reduced water table, 
and methane leakage that contributes directly to  
global warming. 

The authors found that shale gas extraction costs 
must be below US$3 per gigajoule for this energy source 
to become a significant part of the fuel mix. This is well 
below current cost estimates. Whether low-cost shale 
gas replaces coal or low-carbon renewables depends on 
the stringency of climate change policy. Counter-
intuitively, the impact of an ambitious policy is 
weakened by cheap natural gas.

“Shale gas is ‘fool’s gold’ in the quest for sustainable 
development,” says study coauthor Daniel Huppmann, a 
researcher in the IIASA Energy Program. “Given its 
negative side effects, pushing strongly for zero-carbon 
renewable energy is a more prudent policy for 
developing countries like South Africa.”

©
 L

on
n

y 
G

ar
ri

s 
| D

re
am

st
im

e

©
 M

ic
h

ae
l T

u
rn

er
 | 

D
re

am
st

im
e

Is shale gas a 
viable solution 
for South Africa’s 
energy challenge? 

A F R I C A

Women’s education 
influence population 
trends in Africa 

Regional 
impacts

Further info: pure.iiasa.ac.at/15085

Endale Kebede: kebede@iiasa.ac.at

Daniel Huppmann: huppmann@iiasa.ac.at

Further info: pure.iiasa.ac.at/15733
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The Cerrado biome in Brazil is the largest savanna 
region in South America. Despite its importance as a 
global biodiversity hotspot, it is one of the most 
threatened and over-exploited regions in the country. 
Less than 20% of the Cerrado’s original area remains 
undisturbed and this habitat is at risk of conversion to 
agriculture, especially for soybean cultivation.

A study involving IIASA researchers set out to 
quantify the direct and indirect impacts of expanding 
the Amazon Soy Moratorium – a zero-deforestation 
agreement between civil society, industry, and 
government that forbids the buying of soy 
grown on recently deforested land – to the 
Cerrado biome in terms of avoided 
native vegetation conversion and 
consequent soybean production loss. 
The findings indicate that expanding 
the moratorium to the Cerrado would 
prevent the direct conversion of 3.6 
million hectares of native vegetation to 
soybeans between 2020 and 2050. 

“According to our model, expanding the 
Amazon Soy Moratorium to the Cerrado can avoid 
the loss of a significant amount of native vegetation 
while simultaneously achieving soybean production 
goals,” explains Aline Soterroni, an IIASA researcher and 
an author of the study. 

Urgent action is needed to preserve the biodiversity 
and ecosystem services provided by the remaining 
parts of the Cerrado. The researchers urge the EU and 
stakeholders from other regions to encourage the 
expansion of conservation measures to the Cerrado 
and to make soy trade with Brazil more sustainable.

According to an IIASA-led study, there are two sets of 
factors that encourage investors to direct resources to 
emerging economies, namely global (push) and 
domestic (pull) factors. The first, which includes foreign 
interest rates, international liquidity, and global risk 
conditions, are beyond the control of emerging 
economies, while internal or pull factors, such as the 
macroeconomic conditions in a particular country, 
provide information about the prevailing economic 
conditions in that country. 

The authors note that in the last decade, episodes of 
increases in capital flows to Mexico began with the 
recovery of global markets mid-2009 and have 
continued until the present. This increase in capital 
flows to emerging economies has renewed interest in 
the determinants of capital flows.

The study looked into the determinants of different 
types of capital flows to Mexico, for the period during 

which the country started a flexible exchange 
rate regime (1995–2015), analyzing the 

impact and persistence of shocks to push 
and pull factors on each component of 

the financial account for the Mexican 
Balance of Payments. The authors 
conclude, among other results, that an 
increase in the foreign interest rate 

leads to lower portfolio investment for 
the country, and that an increase in 

overall risk generally decreases portfolio 
investment in private sector securities, while 

foreign investors respond to a higher extent to foreign 
interest rates and liquidity shocks compared to 
domestic investors.
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Determinants of capital flows 
to emerging economies:  
The case of Mexico

A M E R I C A S

Making soy agriculture  
more sustainable in the 
Brazilian Cerrado

Isela-Elizabeth Tellez-Leon: tellez@iiasa.ac.at

Aline Soterroni: soterr@iiasa.ac.at

Further info: pure.iiasa.ac.at/15686

Further info: pure.iiasa.ac.at/15733 Further info: pure.iiasa.ac.at/15996

By Luiza Toledo

By Luiza Toledo

Regional impacts
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After the Korean War ended, South Korea set about 
improving its natural resources. To combat the effects 
of deforestation, such as erosion and ground instability, 
the government implemented a national forestation 
program. While this helped increase carbon 
accumulation, it is unclear what effect these efforts  
had on soil organic carbon (SOC) accumulation.

South Korea is currently aiming to increase timber 
extraction through the reduction of the cutting age  
of trees. To do this, they must implement 
effective forest management practices. 
Furthermore, comprehensive analysis is 
needed to determine which practices 
might yield the best results.

Ecosystem Services and 
Management Program postdoc Moonil 
Kim, collaborated on a study to assess 
the influence of forest management on 
SOC dynamics. The study proposes a 
theoretical framework to assess the 
influence of these practices on carbon sequestration, 
water supply, and biomass production and found that 
reducing the cutting age from 80 to 40 years would 
only be feasible in high biomass production forests. 
However, they elucidate that increasing tree species 
diversity could lessen the negative effects of reducing 
the cutting age in lower biomass production forests 
through improving other soil properties. 

“Our findings confirm the importance of soil 
biodiversity and nutrient availability in resilient and 
productive forest ecosystems,” explains Kim. “The 
Korea Forest Service should use these findings to build 
action plans to increase timber extraction if they hope 
to bequeath a healthy and beautiful environment to 
future generations.”

Countries the world over are looking to mitigate the 
effects of climate change. Japan, one of the world’s 
largest producers of carbon emissions, wants to reduce 
emissions by more than half by 2050, but faces many 
challenges in meeting this goal.

The country lacks significant domestic reserves of 
many fossil fuels and is heavily dependent on imports. 
The nation also faces an uncertain future in terms of its 
own energy technologies, particularly after the 2011 

earthquake and tsunami that led to the Fukushima 
disaster and damage to several other nuclear 

reactors. Despite these challenges, there is 
promise that mitigation efforts could lead  
to an 80% reduction by 2050. 

In their study, Shinichiro Fujimori, a 
researcher in the IIASA Energy Program 
and his coauthors applied a general 

equilibrium energy economic model that 
considered alternative scenarios for nuclear 

power, energy efficiency, technology 
availability, and the price of fossil fuels. They found 

that achieving the mitigation target was feasible for all 
scenarios and could lead to an energy consumption 
decrease of 39%–50%, a 28%–57% increase in shares of 
low-carbon sources, and as much as 16% increase in 
shares of electricity in the final energy supply. 

"Our data shows that an emissions reduction target  
of 80% by 2050 is feasible without nuclear power or 
carbon capture and storage,” explains Fujimori. “Perhaps 
more importantly, this data shows that expansion of 
renewable energy resources can be offset significantly 
by the economic impact of these efforts.”
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Implementing effective forest 
management in South Korea

Regional impacts

Shinichiro Fujimori: fujimori@iiasa.ac.at

Moonil Kim: kimml@iiasa.ac.at

Further info: pure.iiasa.ac.at/15990

Further info: pure.iiasa.ac.at/16001

By Jeremy Summers

By Jeremy Summers
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Crowdsourcing apps have empowered users to find 
more efficient routes of transportation, better deals on 
accommodation, and much more. Now, there is an app 
that can improve everyday city life by crowdsourcing 
information on everything from a great restaurant for a 
date, to cool spots perfect for escaping heatwaves. 

In any urban environment, there are open spaces 
that can be used in a variety of ways. The new 
CityOases app lets users pick an activity and then 
displays where they can find a suitable place for it in 
the city according to other users, who can upload 
ratings and pictures. Users can also add new locations 
to the map and contribute their opinions around noise, 
cleanliness, and other criteria. 

The CityOases app currently focuses on 
Vienna and is a pilot project coordinated by 
IIASA as part of the LandSense Citizen 
Observatory, an international research 
project funded by the European Commission. 
The goal of the project is to stimulate civic 
engagement, foster citizen-powered science, 
and advance environmental monitoring 
practices. The hope is that the data from 
CityOases can be used to foster the distribution, 
diversity, and quality of green and open spaces.   

"There are many challenges to healthy, happy 
living in the modern, urban environment,” explains 
Inian Moorthy, a researcher in the IIASA Ecosystems 
Services and Management Program. “The goal of the 
CityOases app is to address some of these challenges 
using crowdsourced data to revive green spaces and 
promote sustainable urban development.”

Pest outbreaks can have devastating effects on the 
overall health of any ecosystem and wipe out entire 
crops or forests. Furthermore, these pests can wreak 
havoc on the local economies that depend on an 
ecosystem for food, agriculture, or other resources. 

According to recent research, pest outbreaks are 
driven largely by ecological processes acting at 
different spatial scales. The evidence also suggests that 
causes for pest outbreaks are far more complex than 
any one particular reason. Factors such as weather, 
landscape topology, and food availability can all 
contribute to an outbreak. As such, finding a way to 
solve this problem requires an equally complex and 
multi-fold approach.

Matthias Wildemeersch, a researcher in the 
Advanced Systems Analysis Program contributed to a 
study in which a network model was developed to 
analyze and manage pest outbreaks across the 
northern parts of Norway, Sweden, and Finland. Unlike 
previous statistical models, this analytical model takes 

into account pest dynamics on a smaller scale as 
well as larger-scale factors, such as 

landscape topology and connectivity. The 
researchers discovered that outbreaks 
can only be captured correctly if the 
interaction between landscape 
topology and host-pest dynamics is 
well understood. 

"Accounting for how habitat patches 
interact with one another is key to 

understanding if a pest outbreak is likely to 
occur and then spread through a landscape,” 

explains Wildemeersch. “An important implication of 
this multi-scale network model is its use in forest 
management to optimally mitigate the spreading 
potential of a pest.”

Network representation of the habitat 
patches and their connectivity of the 
spruce bark beetle in the Bavarian Forest 
National Park. 
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Matthias Wildemeersch: wildemee@iiasa.ac.at

Inian Moorthy: moorthy@iiasa.ac.at

Further info: pure.iiasa.ac.at/16014
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Q&A with former IIASA Science Advisory 
Committee member Eric Lambin, who has 
been honored with the 2019 Blue Planet 
Prize, which is widely considered as the 
Nobel Prize for science that contributes  
to solving global environmental problems.

In the field of land use 
management, systems 
are the starting point

www.iiasa.ac.at/awards/Lambin-19

By Kerry Skyring
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As a young doctoral student 
in sub-Saharan Africa in the 

mid-1980s, what did you learn 
that helped your later career? 

 A Firstly, the importance of having 
your feet on the ground. I was 
working with satellite data, linking 
what you see on the ground and 
what people say about their land 
use, with what you see on the 
satellite images. This approach 
remains for all my work. Also, 
sub-Saharan Africa has many 
different ethnic groups, different 
landscapes, and patterns of land use. 
Trying to embrace this variability 
was quite important and influenced 
my systems thinking. 

 Q Do governments and 
regulators understand the forces 
driving global land-cover change? 

 A There are many simplifications 
that influence policymakers. One is 
that most factors driving land use 
change occur at the national level. 
With economic globalization, 
however, there are a number of 
global factors influencing land use 
in a given place. There is the trade  
in key commodities, the flows of 
capital being invested in land, 
population movements, and access 
to information and ideas that 
influence the way people manage 
their land. Understanding these 
factors is crucial and under-
estimated by many policymakers. 

 Q What needs to change in terms 
of public and private regulation to 
achieve sustainable land use?  

 A We increasingly recognize the 
importance of hybrid governance  
of land. It has to be multi-level and 
multi-actor. Most of the solutions  
to promote more sustainable land 
use are known and already 
implemented successfully in some 
localities. The challenge is how to 
upscale these existing solutions. That 
is my main focus these days and I 
have found that it only occurs where 
there is some sort of alignment of 
objectives by private, public, and 
civil society actors.  

 Q How does systems analysis 
contribute to understanding  
the causes and impacts of land 
use changes? 

 A In the field of land use change, 
systems are the starting point. 
These complex, coupled systems 
with multiple feedback loops and 

multi-level organizations we are 
studying, necessitates taking a 
systems perspective when you 
embark on research of any land  
use system, it cannot be something 
you discover along the way. 

 Q How do you see the role  
of IIASA in an international 
approach to land management?  

 A IIASA is a pioneer in global 
systems models. On land use 
specifically, it has done an excellent 
job in coupling multiple models of 
social and natural systems and I 
think it should continue to play  
that role. The institute is also 
uniquely positioned with scientists 
from many parts of the world and 
has a connection with policymakers 
coupled with the ability to 
communicate its findings on  
global change research in a clear 
way. This is crucial. 

Q
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Defining robust 
pathways for  
a sustainable  
future
Q&A with newly appointed IIASA 
Deputy Director General for Science, 
Leena Srivastava.

© TERI SAS

You have extensive experience on research in  
the areas of energy, environment, and climate 

change policies, and have also been highly engaged 
in climate and sustainable development issues 
through various boards and committees. What  
drew you to this field, and what have your career 
highlights been to date? 

 A When I started in this field over three decades ago,  
I had no idea that I would stick to this area of research 
for so long! At the time, the primary concern in India 
was energy security issues. It was thrilling to be among 
the first to develop an energy-economy model for the 
country, learning from the best globally, and to be able 
to inform policymaking in this area. Extending the 
model and analysis to cover environmental and climate 
dimensions was even more engaging, as it required me 
to understand the technical and scientific aspects of 
each system for proper representation. The tremendous 
and unending learning opportunities, the 
independence of research, the freedom of expression, 
were all attributes of my work that held me captive and 
motivated me to accept new challenges. Over the years, 
caring for the planet and its life has ingrained itself 
inextricably in my being. 

 Q What do you anticipate will be the most 
challenging aspects of your role as the first IIASA 
Deputy Director General for Science? 

 A The world is being asked to transform completely 
and flawlessly towards a socioeconomic system that 
would lead to zero carbon emissions almost overnight. 
IIASA has a clear head start in terms of tools, methods, 
and models to make the implications of such systemic 
transformations transparent, both under alternative 
scenarios, and on the multiple dimensions of 
sustainability. Positioning IIASA to conscientiously 
contribute to this effort as widely and deeply as 
possible will be the greatest challenge of this role at 
this point in time. 

 
 
 
 
 
 
 
 
 
 
 

 Q What do you see as the major obstacles that will 
have to be overcome to set the world on track to 
achieving a more sustainable and equitable future? 

 A To achieve the impossible in the given time, the 
countries and communities of the world would need  
to start trusting each other and cooperating in an 
unprecedented manner. We need to recognize that  
we are facing an existential challenge, the solution  
to which would be stymied by narrow, short-term 
economic considerations. Therefore, our challenge 
would be to create the mechanisms by which we are 
able to enhance returns to countries and other actors over 
the long term, for responsible action in the short term.

 Q Could you share some of your goals for the 
institute during your term as Deputy Director 
General for Science? 

 A My goal for IIASA would be to establish it as the 
go-to place for helping define robust, systemic 
sustainability pathways for a range of actors. It should 
be the destination of choice for change-makers to 
acquire the tools, methods, and analytical skills  
needed to amplify the impact IIASA has on 
sustainability transformations.

www.iiasa.ac.at/DDGS

By Ansa Heyl
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INSTITUTE NEWS

Message from 
the director 

IIASA CORNER

ALBERT VAN JAARSVELD

The world is changing at an unprecedented rate and 
is facing challenges of rapid globalization, shifts in 
economic and political power, and environmental 
change. Systems analysis is a problem-solving process 
in which many people take part: scientists of relevant 
disciplines, stakeholders, and decision makers. To 
foster dialogue between the research and policy 
community on addressing societal challenges, IIASA 
cohosted the Systems Analysis and the Americas 
conference in Brazil in September 2019 – the first in  
a series of regional conferences. 

“In the Americas, countries are confronted with 
regional issues, and there is a need for effective 
sustainability strategies. This conference is a timely 
opportunity to explore the role of systems analysis  
in addressing these issues,” said Mauro Luiz Rabelo, 
IIASA Council Member for Brazil and Director of 
International Affairs for The Brazilian Federal Agency 
for Support and Evaluation of Graduate Education 
(CAPES) in his opening remarks. “It is crucial to have 
this important dialogue on systems analysis and its 
practical impact on policymaking.” 

Goret Pereira Paulo, Director of the Research and 
Innovation Network, Getulio Vargas Foundation (FGV) 
said: “Our mission is to contribute to the economic 
and social progress of the country. The important 
theme of the conference helps us to fulfill this mission. 
Systems analysis is an integrated approach that 
allows for research at the nexus of global challenges.”

IIASA, CAPES, and FGV hosted the conference in 
partnership with the US National Academy of Sciences. 

Science at IIASA is forging ahead to 
contribute to global sustainability 
issues through a steady stream of 

high-end publications and influential global 
reports (see this issue). The last quarter also saw 
a successful Systems Analysis for the Americas 
conference held in Rio de Janeiro, Brazil with 
IIASA partners, The Brazilian Federal Agency for 
Support and Evaluation of Graduate Education 
(CAPES), the Getulio Vargas Foundation (FGV), 
and the US National Academies of Sciences. 

After a meticulous recruitment and selection 
process, we have successfully appointed a 
Deputy Director General for Science. Leena 
Srivastava, Vice Chancellor of the TERI School 
of Advanced Studies, New Delhi, joined the 
institute in November. She brings extensive 
experience to the new position that will provide 
interdisciplinary leadership to the institute and 
ensure that IIASA research stays at the forefront 
of scientific endeavor. I look forward to working 
with her as we embark on a new IIASA strategy. 

A draft of the IIASA Strategic Plan 2021-2030 
was presented to the IIASA Council in November. 
I would like to thank the Strategic Task Force, the 
working group assigned to formulate the new 
strategic plan, for all their efforts in the past year. 
The group, chaired by Mauricio Lopes, former 
President of Embrapa, Brazil, managed to create 
an open and transparent process involving 
all members of IIASA staff to achieve a shared 
view on future strategic directions for IIASA. 

Lastly, I would like to thank all Young 
Scientists Summer Program (YSSP) supervisors 
for the effort and commitment they displayed 
towards the 2019 YSSP group, as well as the 
YSSP team for their excellent support. The 
capacity building program is one of the 
institute’s cornerstones, which showcases 
outstanding research by the next generation 
of scientists from all over the world. 
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IIASA regional conference: 
Systems Analysis and  
the Americas

www.iiasa.ac.at/americas

By Bettina Greenwell
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In August, H.E. Iris Rauskala, federal minister of 
Education, Science, and Research of the Republic of 
Austria, visited the institute. During the visit, Rauskala 
met with IIASA researchers to discuss scientific 
cooperation between IIASA and Austria, and how to 
strengthen this further. She was introduced to the 

current research agenda and learnt more about 
IIASA-Austria research activities. 

Recent joint studies focusing on Austria 
have included an in depth assessment of 
climate change, analyses of demographic 
change, investigations into the potential 
of biofuels, and the development of 
innovative techniques to collect land use 

data. Additionally, many young Austrian 
scientists are benefiting from IIASA capacity 

building activities. Underpinning the joint work 
is systems analysis – one of the few research tools with 
the breadth and depth to explore complex global 
problems and how they impact countries.

“It is a great pleasure to welcome Minister Rauskala  
to IIASA and to discuss some of the research that the 
institute is undertaking. We welcome her thoughts on 
how IIASA can support her in her portfolio. The visit also 
provides an opportunity to enjoy the historic premises 
that IIASA is so fortunate to occupy courtesy of the 
Austrian government,” said IIASA Director General 
Albert van Jaarsveld. 

H.E. Iris Rauskala was accompanied by Sandra 
Allmayer, member of her Cabinet, and Stefanie Nagel 
from the Department for International Research 
Cooperation of the Federal Ministry of Education, 
Science, and Research.

Photographs: © Sergey Sizov | IIASA

Austrian Minister of 
Education, Science, and 
Research visits IIASA 

www.iiasa.ac.at/events/Rauskala-19

IIASA Director General Albert van Jaarsveld made an 
extended visit to Asia over the summer. On his agenda 
were meetings with major research organizations and 
IIASA National Member Organizations (NMOs) in China, 
Japan, and Malaysia. IIASA researchers have established 
strong collaborations in the region, particularly related 
to the challenges that are faced in the sustainable 
management of energy, water, food, climate, and 
ecosystem resources. 

The visit to China included meetings with 
representatives of the National Natural Science 
Foundation of China (NSFC) – the IIASA NMO for China. 
Recent research collaborations focused on reducing 
greenhouse gas emissions, demography, and the 
transition to a sustainable energy system. 

Research collaborations with Japan have 
been equally active: Recent studies have 
included the development of a new set 
of scenarios to underpin future climate 
modeling, and research into the 
evolution of diseases and 
commercially exploited fish. In Japan, 
Van Jaarsveld met with representatives 
of the Ministry of Environment and the 
Japan Committee for IIASA, who form the 
IIASA NMO representing Japan. He also met 
with the National Institute for Environmental Studies 
(NIES), who have worked extensively with IIASA on 
integrated assessment modeling. 

The trip concluded in Malaysia, where Van Jaarsveld 
met with IIASA NMO, the Academy of Sciences Malaysia. 
Malaysia’s IIASA membership began in 2011, and since 
then, several research collaborations have been 
developed including projects on air quality and 
projecting demographics. There is a significant 
opportunity to grow the relationship between IIASA 
and Malaysia’s scholarly community through capacity 
building – one of the institute’s cornerstones. 
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Strengthening bonds with 
Asian NMOs

www.iiasa.ac.at/events/Asia-19

IIASA cornerINSTITUTE NEWS
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IIASA corner

IIASA Open Day 2019
In cooperation with the Laxenburg mayor and all historic sites in town, 
IIASA opened its doors to the general public on Heritage Day (“Tag des 
Denkmals”), which is the Austrian contribution to the European Heritage 
Days. Each year, the Austrian Heritage Day takes a different approach, 
offering new views on Austrian culture. In 2019, the theme was Emperors, 
Kings, and Philosophers, an appropriate topic for the former 
royal residence, Schloss Laxenburg, which has for almost 
five decades been the workplace for around 400 
researchers from all over the world, pondering and 
exploring the environmental challenges of our time, 
such as climate change and sustainable energy supply. 

For the first time in many years, Schloss Laxenburg, 
or the “Blauer Hof”, was accessible to external  
visitors, who had the unique opportunity to learn  
about the history of the castle and IIASA. As part of  
five guided tours, around 150 participants were able to  
see countless attractions of the castle, including the Sisi 
Pavilion, one of the smallest monuments in Austria, and the Elisabeth 
Room. This is one of the most imposing rooms in the Schloss, with red silk 
fabric covering the walls, a large white and gold ceramic stove, a set of 
original rococo furniture, and a giant portrait of Habsburg ruler Maria Theresia. 

During his stays in Laxenburg, 
Emperor of Austria Franz Josef 
left every morning from his 
room for his office in the 
Hofburg in downtown Vienna. 

The guided tours given by 
IIASA members of staff in 
English and German also 
provided visitors with a 
background of the IIASA history. 

In 1972, shortly after the founding of the institute, the refurbished Schloss 
Laxenburg near Vienna was made available by the Austrian government 

– bringing scientists from the East and West together on neutral ground. 
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STATEMENT ON ETHICS  
IN RESEARCH

LUTZ ELECTED MEMBER OF 
THE ACADEMIA EUROPAEA

NAKICENOVIC RECOGNIZED AS 
IIASA HONORARY SCHOLAR

The National Research 
Foundation, the IIASA National 
Member Organization for South 
Africa, recently published a joint 
statement on ethical research 
and scholarly publishing 
practices with South African 
partners within the National 
System of Innovation (NSI).  
The statement is a contribution 
to the 7th World Conference 
on Research Integrity that the 
country will be hosting in 2021.
 
blog.iiasa.ac.at/Pillay-19

IIASA World Population Program 
Director Wolfgang Lutz was 
successful in the competitive 
membership election process 
of the Academia Europea. The 
pan-European Academy of 
Humanities, Letters, Law, and 
Sciences was founded in 
1988 on the initiative of the 
Royal Society in the UK and 
other National Academies 
in Europe. Lutz was elected 
due to academic excellence 
in the field of demography. 
 
www.iiasa.ac.at/awards/Lutz-19

Former IIASA Deputy Director 
General Nebojsa Nakicenovic 
received the award for his 
outstanding service to IIASA.  
He joined the institute as a 
research assistant in 1973, and 
has consistently contributed  
his scientific expertise to 
numerous projects and 
programs. Nakicenovic  
currently leads The World in 
2050 (TWI2050), a global 
research initiative in support of 
the successful implementation 
of the UN’s 2030 Agenda.
 
www.iiasa.ac.at/awards/Naki-19
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IIASA corner

Miho Kamei
Miho Kamei is currently a policy researcher at 
the Strategic and Quantitative Analysis Centre  
at the Institute for Global Environmental 
Strategies (IGES) in Japan. IGES is the organization 
representing the Japanese IIASA National Member 
Organization (NMO) Secretariat. She works on 
developing long-term sustainable development 
strategies – mainly for cities – which is similar to 
the research topic she explored during the 2014 
IIASA Young Scientists Summer Program (YSSP). 

“The YSSP was a great experience, and the most 
important aspect for me has been joining the 
YSSP and IIASA family. I have made great 
connections with former YSSPers from various 
years not only mine, and have the privilege to 
continuously collaborate with IIASA colleagues,” 
states Kamei. 

At IGES, Kamei is now aiming to produce an 
effective evaluation tool after previously having 
developed an alternative scenario analysis  
for cities. The analyses she works on are useful 
for communicating with policymakers and 
supporting policy-making processes. She is 
currently working with government officials  
to develop effective long-term sustainable 
strategies for cities. 

Over the last two years, Kamei has been 
involved in The World In 2050 (TWI2050) 
consortium. This summer, she participated in  

the CD-Links summer school – again reconnecting with many IIASA colleagues and 
former YSSPers. In addition, she says, she always looks forward to reconnecting with 
former YSSPers at the annual Integrated Assessment Modeling Consortium. 

Kamei also helps IIASA alumni in Japan to connect. She first had the chance to join 
a small alumni meeting in March 2019, and since she joined IGES, she’s been trying  
to expand this network and organized a larger meeting in May that same year. 

“We found the IIASA alumni network to be very important, across all generations. 
That’s why we’re trying to gather everyone together for another big “family”  
meeting soon.”  

© Miho Kamei

WHERE ARE THEY NOW

Japan.alumni@iiasa.ac.at

Two alumni reunions were organized in Japan in 2019. If you live in 
Japan or are connected to this network and would like to participate 
in the next event, get in touch!

Or if you would like to organize a meeting with alumni in your 
country, let us know at alumni@iiasa.ac.at.

Access a global interdisciplinary 
research network    
  
Benefit by sharing your  
research, conference calls, and 
professional opportunities      

Connect with others in the IIASA 
network within member countries 

Mentor early career scientists  
and make an impact

CONNECT WITH THE IIASA ALUMNI 
NETWORK IN JAPAN

By Monika Bauer
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IIASA corner

Matthew Cooper, a 2018 YSSP participant and Peccei 
award winner uses satellite data to highlight how 
climate change impacts vulnerable populations.

Cooper, a PhD student from the University of  
Maryland, has a broad range of experience that  
includes being part of the US Peace Corps and social-
ecological fieldwork in Mali, Uganda, the Philippines, 
and Alaska. He participated in the 2018 YSSP as part of 
the Ecosystems Services and Management, and Risk  
and Resilience programs.  

Cooper was awarded the IIASA Peccei award for  
his outstanding policy-based research on mapping  
the effects of weather extremes and land use on the 
growth of children. He says that being at IIASA as part  
of the YSSP and collaborating with world-class 
researchers working systemically in the fields of risk 
and earth observation data really pushed his research 
to a new level. 

Funded by the award, Cooper returned to IIASA  
for three months in 2019 to build on the work he had 
completed the year before. He led a study looking at 
how one of the main effects of climate change – more 
severe and frequent droughts – impacts especially 
children in poor countries. 

“In agrarian parts of developing countries, the 
weather affects everything,” Cooper says. “We often 
don’t look at the ripple effects of climate change.  
These are hard to predict and model, because food 
systems and economies are incredibly complex, and 
often resilient and vulnerable in ways that are hard  
to anticipate.”

Mapping at-risk populations  
at the global scale

Safa Fanaian participated in the 2019 Young 
Scientists Summer Program (YSSP) and has since 
won funding from National Geographic to  
conclude her fieldwork in India. 
 
Originally from India, Fanaian has a background in 
environmental science and water management. She  
is currently a second-year PhD student at the School of 
Geography and the Environment at Oxford University  
in the UK. She decided to apply for the YSSP because of 
the institute’s background in complex systems analysis 
for water and risk. Her YSSP project titled Rivers and 
cities: Exploring complex water-risk and its governance, 
aimed to understand how the governance of water  
risk affects rivers and cities. 

“I was trying to understand the past – how historic 
governance practices shaped the present and what 
possibilities the future holds,” she explains. 

Looking back on the three months that she spent 
working at IIASA, Fanaian says that her YSSP experience 
was a constant learning process. 

“There was always support and supervision for any 
question or doubt that I had about my work. It was a 
very enriching experience,” she says. On top of her 
rewarding experience at IIASA over the summer, 
Fanaian has been awarded a National Geographic 
Explorer grant, which will allow her to do the final  
part of her fieldwork in Guwahati, a riverine city in  
the northwest of India. She will be analyzing how the 
current governance structure works, and how risk 
governance can be improved for the future. 

Understanding the history of 
governance structure in water 
risk management 

People profiles

Matthew Cooper: cooperm@iiasa.ac.at

www.iiasa.ac.at/ysspBy Luiza Toledo

By Rachel Potter
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Nebojsa Nakicenovic is the 
former IIASA Deputy Director 
General and has spent over 40 
years serving the institute. 

Q&A

Matthew Cooper: cooperm@iiasa.ac.at

 Q What was the focus of your early career? 

 A I studied mathematical economics and was also 
interested in the history of technology and humanity. 
My first study was on the pathways and strategies of 
nuclear systems. The second, which is interesting 
from the current point of view as it was nearly 50 
years ago, was solar-powered satellites – the idea was 
to build them in the geo-stationary orbit 38,000 km 
from the earth, and beam the energy down. So solar 
and nuclear energy, new technology, and other 
alternatives for mitigating carbon emissions were 
already a focus for me in the 70s. 

 Q How did you start working at IIASA? 

 A In 1973, I read about IIASA in the newspaper. I 
knew that then Director Howard Raiffa was a trail 
blazer in game theory and decision science, which I 
had studied. At that time, I was working at a nuclear 
research center in Germany and I visited IIASA during 
the summer. I met Howard and he asked me to  
spend a couple of weeks as a research assistant.  

 Q What work has brought you the most 
satisfaction?  

 A My heart has always been IIASA, due to the 
interdisciplinarity that is at its core. It has been 
satisfying to work across national boundaries, 
disciplines, and policy areas. For example, in 1981  
the IIASA publication Energy in a Finite World, was  
the first study that covered the whole Earth. All the 
energy studies that had come before were World 
Outside Communist Areas (WOCA). However, as the 
USSR was an IIASA member, we managed through 
co-design – to use a modern word – to get data that 
was plausible, and in retrospect, correct. This year,  
I revisited that study: our middle scenario proposed 
just over 1°C global warming for 2020 and this has 
indeed occurred. The big picture was amazingly 
accurate. 

 Q Have you been able to keep your optimism in 
the face of the challenges affecting our planet?  

 A It is important to have a vision of where we want 
to end up. This creates optimism and helps address 
how these complex problems might be approached.  
I am a believer in the Sustainable Development Goals 

(SDGs). The 17 goals give a vision: A new social 
contract for humanity that doesn’t leave anyone 
behind. Today we are leaving billions behind. A billion 
people are without access to electricity and a rising 
number of people are living in poverty. If we focus on 
trying to understand how we can achieve the SDGs 
with scientific tools and fact-based information, this 
promotes optimism, as we can understand what 
needs to be done.  

 Q How does The World in 2050 (TWI2050) initiative 
contribute to this vision?  

 A In 2014, we had a meeting and decided to 
undertake TWI2050 – a year before the SDGs were 
adopted. The initiative provides fact-based knowledge 
to support the policy process and implementation of 
the SDGs. In 2018, we published our first report – 150 
colleagues from around the world worked on this for 
free. It was a great achievement as we were able to 
reduce the complexity of the 17 goals and their targets 
to six major transformations that are necessary to 
achieve all the goals. This year we launched a report 
on one of the six transformations – the digital 
revolution – which offers great opportunities to 
achieve sustainability, but is also challenging the 
absorptive capacities of our societies. 

Dedicated to 
interdisciplinary 
research
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Young Scientists  
Summer Program 2020 

www.iiasa.ac.at/yssp

IIASA annually hosts up to 50 doctoral students  
from around the world in its Young Scientists  
Summer Program (YSSP). 

Application deadline:  

11 January 2020

 → Access a global research network of over 3,500 scholars  

 → Benefit from working alongside pioneering researchers from  
around 50 countries 

 → Conduct your own mentored research related to your PhD  
and the interdisciplinary IIASA research agenda - culminating  
in a publishable paper  

 → Enjoy the vibrant social life that comes with  
being part of the YSSP 

 → Live in Vienna, which has repeatedly been  
named the most livable city in the world

To apply or for more information, visit:

The IIASA YSSP offers a unique 
opportunity to collaborate with 
those who are directly involved 
with setting the stage for 
current debates on pressing 
environmental challenges.

IIASA has a great reputation as 
a research institute — the 
guidance I have received from 
scientists at the institute with 
their experience and background, 
has been invaluable.

B E R T R A M  D E  B O E R ,  Y S S P  2 0 1 9

C H R I S T I N E  H U N G ,  Y S S P  2 0 1 9

The International Institute for Applied 

Systems Analysis (IIASA) is an independent, 

international research institute with 

National Member Organizations in Africa, 

the Americas, Asia, and Europe. Through its 

research programs and initiatives, the

institute conducts policy-oriented research 

into issues that are too large or complex to 

be solved by a single country or academic 

discipline. This includes pressing concerns 

that affect the future of all of humanity, 

such as climate change, energy security, 

population aging, and sustainable 

development. The results of IIASA research 

and the expertise of its researchers are made 

available to policymakers in countries around 

the world to help them produce effective, 

science-based policies that will enable them 

to face these challenges.

National Member Organizations: 

Austria The Austrian Academy of Sciences

Brazil The Brazilian Federal Agency 

for Support and Evaluation of Graduate 

Education (CAPES)  China  The National 

Natural Science Foundation of China (NSFC)

Egypt  Academy of Scientific Research and 

Technology (ASRT)  Finland  The Finnish 

Committee for IIASA  Germany  Association 

for the Advancement of IIASA  India (Observer) 

The Technology Information, Forecasting 

and Assessment Council (TIFAC)  Indonesia  

Indonesian National Committee for IIASA  

Iran  Iran National Science Foundation 

(INSF)  Israel The Israel Committee for IIASA  

Japan  The Japan Committee for IIASA  Korea, 

Republic of National Research Foundation of 

Korea (NRF) Malaysia  Academy of Sciences 

Malaysia (ASM)  Mexico  Mexican National 

Committee for IIASA  Norway  The Research 

Council of Norway (RCN)  Russia  The Russian 

Academy of Sciences (RAS)  South Africa  

The National Research Foundation (NRF)  

Sweden  The Swedish Research Council 

for Environment, Agricultural Sciences and 

Spatial Planning (FORMAS)  Ukraine  The 

Ukrainian Academy of Sciences  United 

Kingdom  Research Councils of the UK   

USA  The National Academy of Sciences (NAS)  

Vietnam  Vietnam Academy of Science  

and Technology (VAST)

twitter.com/iiasavienna

facebook.com/iiasa

blog.iiasa.ac.at

linkedin.com/company/iiasa-vienna  

youtube.com/iiasalive

flickr.com/iiasa
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