FROM THE EDITORIAL TEAM
While life in lockdown continues for the majority
of people around the world and vaccine rollouts
start to offer a glimmer of hope for a return to
normal life, we are delighted to present you
with another issue of Options magazine.
In our cover feature, we take a look at
biodiversity research undertaken at IIASA and
how it is contributing to the global conversation
around this important issue. We also provide a
sneak peek into how different aspects of
biodiversity will be studied across the institute
as part of the new IIASA strategy (pages 12-15).
Our second feature highlights how researchers at
the institute continue to apply their expertise to
the threat air pollution poses to the climate and
global health (pages 10-11), while our national
member organization feature celebrates the
institute’s collaboration with Indonesia over the
past decade (pages 16-17).
We hope that you enjoy reading the articles
in this issue of Options. Please get in touch with
us via email if you would like to share your
comments or ideas for future articles.
The IIASA Communications and
External Relations Team
press@iiasa.ac.at
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in brief

© Roman Fedin | Dreamstime

By Ansa Heyl

A NEW FRAMEWORK TO IMPROVE
CLIMATE MITIGATION SCENARIOS
IIASA researchers and
colleagues at the RFFCMCC European Institute
on Economics and the
Environment have developed
a systematic framework
that allows identifying the
type, timing, and location of
feasibility concerns raised by
climate mitigation scenarios
to help understand what to
improve in the next generation
of scenarios and explore
how to make ambitious
emission reductions possible
by strengthening enabling
conditions.
www.iiasa.ac.at/news/21-pathways

Measuring sustainable wellbeing
Life expectancy has long been used as an extensive indicator of human
development, with avoiding premature death being a universally shared
aspiration. However, according to a group of researchers led by Senior
IIASA Population and Just Societies Program Advisor, Wolfgang Lutz, mere
survival is not enough to enjoy life and its qualities.
To overcome the lack of benchmarks of objective and subjective wellbeing
in existing indicators, Lutz and his colleagues propose a new, tailor-made
metric that measures development based on long-term human wellbeing:
The Years of Good Life (YoGL) indicator. YoGL only counts a year as a good
year if individuals are simultaneously not living in absolute poverty, are free
from cognitive and physical limitations, and report to be generally satisfied
with their lives.
The researchers say their work presents a first step in the great challenge
to comprehensively assess sustainable human wellbeing that also considers
feedbacks from environmental change. Unlike many other indicators, YoGL is
not restricted to the national level but can be assessed for flexibly defined
sub-populations and over long-time horizons. It also has the potential to
become a broadly used “currency” for measuring the benefits of certain
actions, thus complementing assessments based on purely monetary units.
The social costs of carbon could, for instance, potentially be evaluated in
terms of years of good life lost among future generations, making it a key
indicator to measure sustainable progress in an integrated and tangible way.
When applied to the COVID-19 pandemic, the researchers note that YoGL
represents a major improvement over
conventional indicators in assessing the
long-term success of intervention
measures, as it not only accounts for
Years
Capable
Positive life
material losses and lost life years, but
of Good satisfaction
longevity
also for the losses in physical and
Life
cognitive wellbeing and those incurred
by younger generations due to lockdown
measures like school closures.

ADVANCING THE SCIENCE OF
CITIZEN SCIENCE
A new book featuring
contributions by IIASA researchers
Dilek Fraisl and Linda See,
brings together the views and
perspectives of researchers
and practitioners from various
disciplines spanning the
humanities to the natural sciences,
to offer practical support for
implementing citizen science
projects and address important
current and emerging topics in
fields like citizen science and
artificial intelligence.
www.iiasa.ac.at/news/21-citizen-science

A SAFE AND JUST FUTURE FOR
PEOPLE AND PLANET

Further info: pure.iiasa.ac.at/17111

IIASA is supporting the Earth
Commission through assessment
and modeling of safe and just
development pathways for
people and the planet by
integrating complex interlinkages
and feedbacks among Earth and
human systems. The work
answers the clarion call from
businesses and cities for putting
science behind the setting of
targets for the global commons
and crucial Earth systems to
safeguard Earth’s resilience.

Wolfgang Lutz: lutz@iiasa.ac.at

www.iiasa.ac.at/news/21-future

www.iiasa.ac.at
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Increasing the value of solar
panels for homeowners
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The installation of solar panels to offset energy costs
and reduce the environmental impact of homes has
been gaining popularity with homeowners in recent
years. Despite the promising advantages this mode
of electricity generation offers, there is a number of
hurdles to overcome. An international team of
researchers explored some of these challenges.
The study shows that homeowners currently only
use 30-40% of the electricity generated by their solar
photovoltaic (PV) panels, while the rest of the electricity
is exported to the grid with very little to no benefit for
the owner. With the addition of a home battery, the
self-consumption of solar PV in the building almost
doubles, allowing the residents to reduce electricity
imports from the grid by up to 84%, which can in turn
help the owner to become less dependent on the grid
and electricity prices.
This would however require the implementation of
slightly different policies and regulations to guarantee
return on investment in home batteries for homeowners.
These include that national renewable energy policies
adopt more innovative incentives to enhance the
economic profitability of decentralized green energy
solutions based on the contribution of these systems
to the grid. The findings indicate that this can be easily
achieved by, among others, rewarding consumers for
using their solar PV generation onsite instead of
encouraging them to export the excess solar energy
they produce to the grid.
Further info: pure.iiasa.ac.at/17123
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Extreme droughts threaten
increasing number of people
IIASA researchers contributed to a global research
effort, which shows that the global land area and
population facing extreme droughts could more than
double if a medium-to-high level of global warming
continues and water management is maintained at its
present state. The study presents the first, comprehensive
picture of how global warming and socioeconomic
changes will affect land water storage and what that
will mean for droughts until the end of the century.
The research team, including IIASA researcher Peter
Burek, and Biodiversity and Natural Resources Program
Director Yoshihide Wada, projected a large
reduction in natural land water storage in
two-thirds of the world due to climate
change. The results indicate that areas of
the Southern Hemisphere, where water
scarcity is already a problem, will be
disproportionately affected, which could
ultimately affect food security and
escalate human migration and conflict.
Recent advances in process-based
hydrological modeling, combined with future
projections from global climate models under
wide-ranging scenarios of socioeconomic change,
provided a unique foundation for the study’s
comprehensive analysis of future water availability and
droughts, which comprised a set of 27 global climatehydrological model simulations spanning 125 years.
According to the researchers, their findings highlight
why we need climate change mitigation to avoid the
adverse impacts on global water supplies and increased
droughts. There is a need to commit to improved water
resource management and adaptation to avoid the
potentially catastrophic socioeconomic consequences
of water shortages around the world.
Further info: pure.iiasa.ac.at/16997
Peter Burek: burek@iiasa.ac.at
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Yoshihide Wada: wada@iiasa.ac.at
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News in brief

ADDRESSING INEQUALITIES TO
WEATHER THE IMPACTS OF
CLIMATE CHANGE
Vulnerability and exposure to the
effects of climate change differs
significantly across social groups,
defined not only by income levels
but also by gender, education,
and racial and ethnic profiles.
According to a recent study,
building capacity to adapt to such
changes will require eradicating
inequalities of many sorts,
including gender, to improve
overall resilience to climate
change impacts.
www.iiasa.ac.at/news/20-women

© Qin0377 | Dreamstime

CLOSING THE GLOBAL SKILLS GAP

How grasslands changed our climate
Grasslands are critically important for animal forage, biodiversity, and
ecosystem services. They absorb and release carbon dioxide (CO2), and emit
methane (CH4) from grazing livestock and nitrous oxide (N2O) from soils,
especially when manure or mineral fertilizers are introduced. Little is however
known about how the fluxes of these three greenhouse gases from managed
and natural grasslands have contributed to climate change in the past, and
about the role of managed pastures versus natural or very sparsely grazed
grasslands.
To address this knowledge gap, an international research team built and
applied a new spatially explicit global grassland model - one of the first to
simulate the regional details of land use change and degradation from
livestock overload.
The team found that emissions of CH4 and N2O from grasslands increased
by a factor of 2.5 since 1750 due to increased emissions from livestock. The
ability of grasslands to absorb more carbon and pack it in the soil, was estimated
to have intensified over the last century, but mainly over sparsely grazed
and natural grasslands. On the other hand, over the last decade, grasslands
intensively managed by humans have become a net source of greenhouse
gas emissions.
“Our findings make it clear that countries should assess not only the
greenhouse gas budgets of their managed pastures, but also the sinks and
sources of sparsely grazed rangelands, steppes, tundra, and wild grasslands.
Full greenhouse gas reporting for each country could facilitate the assessment
of progress towards the goals of the Paris Agreement and better link national
greenhouse gas budgets to the observed growth rates of emissions in the
atmosphere,” concludes Jinfeng Chang who led the study at IIASA and is
now based at Zhejiang University in China.

While developing countries
are rapidly catching up in
terms of formal educational
attainment, the gap between
highly skilled and low skilled
populations continues to
widen globally. A new
demographically consistent
indicator for adult literacy
skills – the Skills in Literacy
Adjusted Mean Years of
Schooling (SLAMYS) – will help
to determine the differences
in the skills of the workingage population between
countries and over time, and
how this relates to
educational attainment in the
respective country and year.
www.iiasa.ac.at/news/21-skills

SUPPORTING CHINA’S CARBON
NEUTRALITY GOALS

Further info: pure.iiasa.ac.at/16976

IIASA researchers contributed
to a new report that provides an
overall picture of the pathways
that support China’s carbon
neutrality goal and its new
vision for growth and
development, and identifies
both long-term sectoral
strategies and near-term
actions to prepare the help the
country realize its goal of
achieving carbon neutrality
before 2060.

Jinfeng Chang: changj@iiasa.ac.at

www.iiasa.ac.at/news/20-carbon-China

www.iiasa.ac.at
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Further info: pure.iiasa.ac.at/16911
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Daniela Weber: weberd@iiasa.ac.at
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While many people are now enjoying longer, healthier
lives, current retirement ages are posing challenges for
both policymakers and retirees, while falling fertility
rates, especially in European countries, are leading to
a marked increase in the share of older adults.
This situation poses a risk to financial sustainability
in several areas of social security systems, one of them
being pension systems. It has also prompted discussions
around retirement ages and measures to support longer
working lives at the country, as well as at the European
Union level, and many countries have already initiated
and passed policy changes to gradually increase
the official retirement age. One pertinent
question that has surfaced in this context,
however, is how large the potential is to
increase working lives further given the
health status of people at that phase of life.
A study led by IIASA researcher Daniela
Weber endeavored to answer this question.
The findings indicate that there is indeed
potential to increase the expected number
of economically active years for both men and
women between the ages 60 and 69. An educationspecific analysis however revealed large differences
between socioeconomic subgroups of the population
when it comes to the size of this potential.
“The heterogeneity between education groups in
terms of health and the ability to work beyond currently
observed labor market exit ages has to be taken into
account when working lives are being extended. This
will require policies that account for this heterogeneity,”
Weber says.

Bioenergy production requires
sound water management
Bioenergy is often considered an option to reduce
greenhouse gases, especially if combined with capturing
the CO2 from biomass power plants and storing it
underground. In addition to land, growing largescale bioenergy plantations however also requires
considerable amounts of freshwater for irrigation.
IIASA researchers and colleagues explored how much
additional water stress could result for people
worldwide in a scenario of conventional irrigation for
bioenergy production compared to one of sustainable
freshwater use.
The results indicate that irrigation of future biomass
plantations for energy production without sustainable
water management, combined with population growth,
could double both the global area and the number of
people experiencing severe water stress by the end of
the century. Sustainable water management on the
other hand, could almost halve the additional water
stress compared to another analyzed scenario of
strong climate change unmitigated by bioenergy
production.
“Sustainable water management means both
political regulation to reduce the amounts of
water taken from rivers, as well as on-farm
improvements to make more efficient use
of the water,” explains study coauthor
Sylvia Tramberend, a researcher in the
IIASA Water Security Research Group.
The study confirms that sustainable
water management is a challenge to be
addressed urgently. Measures currently
considered to stabilize the climate, in this case
bioenergy plus carbon capture and storage, must
take into account a number of further dimensions
of the Earth system, including water cycles. Risks
and tradeoffs have to be carefully considered before
launching large-scale policies that establish biomass
markets and infrastructure.
Further info: pure.iiasa.ac.at/17076
Sylvia Tramberend: trambers@iiasa.ac.at
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Healthy enough to retire later?
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News in brief

Investing in a low-carbon future
The financial sector is expected to play a key role in achieving a greener
future, but how will climate policies and banks’ pricing of climate-related
risks influence an orderly transition to a low-carbon economy?

www.iiasa.ac.at

more attractive. To prevent unintended effects, a carbon
tax should however be complemented with distributive
welfare measures,” says IIASA researcher Asjad Naqvi.
“A green supporting factor on the other hand, would
lower the capital requirements for loans that banks
give out for green investments, thus making green
lending for banks more attractive and potentially
resulting in better credit conditions for green investment
projects,” adds Nepomuk Dunz, an alumnus of the IIASA
Young Scientists Summer Program (YSSP) currently
affiliated with WU.
According to the researchers, policy credibility is
crucial to building trust in the banking sector, whose
climate sentiments, in turn, help with successful policy
implementation and minimize the negative impacts on
economic and financial instability. Stock flow consistent
models can help central banks and financial regulators
to identify the relation between climate transition risk
and financial instability and identify suites of policies
(fiscal, monetary, and macroprudential) to foster banks’
pricing of climate risks in their lending. The article is
part of the special issue on Climate Risks and Financial
Stability published in the Journal of Financial Stability
(2021).
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Banks’ climate sentiments, that is, their expectations
and pricing of climate-financial risks – and especially of
climate transition risks – can foster or hinder an orderly
low-carbon transition. Nevertheless, they have been
neglected by macroeconomic and financial risk analysis
so far.
IIASA researchers and colleagues at the Vienna
University of Economics and Business (WU) assessed
the impact of banks’ climate sentiments on climate
policy effectiveness, considering two types of climate
policies: a carbon tax and a green supporting factor.
They considered under which conditions a carbon tax
or green supporting factor could foster green capital
investments to achieve the EU2030 targets, and the
implications for banks’ financial instability, focusing
on loan contracts.
“Depending on the timing and implementation, a
simple carbon tax can reduce the profitability of highcarbon firms, leading to non-performing loans which
could, in turn, pose credit-risk for banks. To maintain
regulatory capital, banks increase the cost of credit for
high-carbon firms, leading to a credit crunch that would
also affect green firms negatively, thus putting the
success of an orderly low-carbon transition at risk,”
explains Irene Monasterolo, a researcher at WU. “In
contrast, banks’ anticipation of the impact of the carbon
tax on high carbon firms would lead to smooth
adjustments of prices and greening of the economy.”
To analyze the macro-financial implications of a
carbon tax and a green supporting factor, and the
feedbacks effects from banks’ climate sentiments, the
researchers developed a stock-flow consistent model
that embeds a forward-looking approach to the pricing
of climate risks in banks' lending contracts and credit
risk born by firms, departing from rational expectations.
“We found that a carbon tax would put a cost on
carbon-intense production thus making low-carbon
production and investment in such production facilities

Further info: pure.iiasa.ac.at/17153
Asjad Naqvi: naqvi@iiasa.ac.at
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SYNTHESIS REPORT

RETHINKING ENERGY SOLUTIONS

ENHANCING GOVERNANCE
FOR SUSTAINABILITY

STRENGTHENING SCIENCE SYSTEMS

RESILIENT FOOD SYSTEMS

A vision for a just and resilient
post-pandemic world
IIASA and the International Science Council (ISC) have drawn on the combined strengths and
expertise of the two organizations to address emerging issues and provide science-based
insights on how to rebuild a post-pandemic world that is more resilient, sustainable, and just.

OVID-19 is a warning: We need to step back
from business-as-usual and find new ways to
build a future that allows all of humanity to
thrive in a resilient, sustainable, and equitable world.
The IIASA-ISC Consultative Science Platform “Bouncing
Forward Sustainably: Pathways to a post-COVID world”,
a global hub for consultation, deliberation, and
collaboration among scientists, policymakers, and
representatives from civil society, has produced a series
of reports with key messages and recommendations for
policy- and decision makers, that have the potential to
enable the needed systemic transformations and structural
changes. The reports provide recommendations around
four interconnected themes: Governance for Sustainability,
Strengthening Science Systems, Resilient Food Systems,
and Rethinking Energy Solutions. Key recommendations
from all four themes are presented in a Synthesis Report.
In terms of governance for sustainability, the authors
point out that a fragmented approach to governance
has hampered responses to the crisis. The initiative’s
recommendations include that the ongoing reform
process should ensure that separate UN agencies work
in a coordinated way, while governments should be
empowered to take a systems view. A global dialogue
could engage policymakers, civil society, the private
sector, and the scientific community to improve
understanding of compound and systemic risks; while
a science-based tracking mechanism could assess how
recovery packages align with the Sustainable
Development Goals.
The report on science systems contains a number
of recommendations grouped under five interrelated
transformative changes aimed at ensuring a more

8

Options Summer 2021

effective response of the science system to future
global crises. These changes address the need to
strengthen transdisciplinary research on critical risks;
enhance the diffusion of knowledge within the science
system; increase the capacity of the science system to
respond rapidly with high-quality research; improve
the science-policy interface; and enhance public
understanding and trust in science.
With regard to future energy solutions, the authors
urge that we need to look beyond production and focus
on addressing demand, for example, by re-purposing
urban spaces to provide for human wellbeing while
reducing environmental footprints. This can build on
innovations adopted during the COVID crisis.
The pandemic also underlines the entanglement of
human and natural systems, especially in the field of
food and nutrition. In this regard, there is an urgent
need to balance today’s focus on efficiency of supply
with a new emphasis on resilience and equity, to
ensure that the future food system can deliver universal
security and empower the most vulnerable groups.
“COVID-19 could become a catalyst for reform.
Governments, businesses, and citizens have been
willing to respond constructively to the crisis and take
radical action. This is cause for optimism that we can
undertake the transformative changes we need for a
safe, just, and healthy planet,” concludes IIASA Deputy
Director General for Science, Leena Srivastava.
By Ansa Heyl
Further info: covid19.iiasa.ac.at/isc/outcome
Luis Gomez Echeverri: gomez@iiasa.ac.at
Leena Srivastava: srivastava@iiasa.ac.at
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IIASA POLICY BRIEF #27
FEBRUARY 2021

ENABLING JUST AND INCLUSIVE
ENERGY TRANSITIONS

Sustainable development
pathways to water, food,
and energy security in the
Z ambezi basin
J Population growth and socioeconomic development will increase

T he Z ambezi basin has

demand for water, food, and energy, thus putting pressure on the
Z ambez i basin’s natural resources.

enough resources to
meet its development
targets but doing so

J Climate change is not expected to decrease water availability but will

sustainably will req uire
making strategic choices
that deviate from the
prevailing development
paradigm and investing
in the outstanding
natural capital of
riparian countries.
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IIASA POLICY BRIEF #28
FEBRUARY 2021

make rainfall more unevenly distributed, which translates into shorter
but more intense wet periods and longer dry periods.

Cooperation and joint
investments are key to
sustainable development
in the Indus basin

J The basin is water rich but demands are highly concentrated in
middle and downstream areas. Depending on the chosen
development pathway, this could lead to water stress and competition
for available water resources.

J Sectoral and transboundary cooperation between riparian countries,
coupled with innovation can help manage water-energy-land tradeoffs
and support sustainable development.

J G roundwater could become a key resource to manage competing
demands during dry periods and increase the resilience of irrigation
to rising climate variability.

Achieving sustainable
development in the

J A n assessment of the feasibility for groundwater use is needed to
support the transition to joint management of agricultural water.

J The most effective means of increasing agricultural productivity and
lifting farmers out of poverty include a combination of irrigation
investments, supporting programs to reduce the cost of farm inputs
and increased crop diversification, and promoting wider access to
local and international markets.

J Investments in hydropower and irrigation will deliver positive returns,
but the development of the Z ambez i basin will also rely on ambitious
investments in access to piped drinking water and sanitation.

J Investing in a sustainable development pathway will not compromise
economic returns – instead it will deliver large social and
environmental benefits.

Indus basin will
strongly depend on the
capacity of riparian
countries to realize the
opportunities that arise
when cooperation and
joint investments across
sectors and countries
are embraced.

J In the absence of ambitious investments, future water demand will
exceed the available water resources of the Indus basin by 2050 and
put the system at risk of collapse. The impacts will be particularly
acute in the downstream parts of Pakistan.

J Joint water, food, and energy investments can help to meet the basin’s
sustainable development agenda by 2050 without increasing water
demand and easing existing water stress.

J Pursuing a sustainable development pathway will require annual
investments of approximately US$85 billion per year up to 2050. Such
investments would be 13% more than what would be required for
continuing along a business-as-usual pathway, but social and
environmental returns will be larger.

J The distribution of additional investments needed to put the Indus
basin on a sustainable development pathway will mostly be borne by
Pakistan and India, and to a lesser extent by Afghanistan.

J Overall investment costs could be reduced by up to 9% if riparian
countries decided to cooperate and develop joint sustainable
investments. Such a strategy will not only reduce the financial burden,
but also deliver the greatest social and environmental benefits.

J Cooperation strategies include the promotion of internal trade and the

© Kannapon | Dreamstime

allocation of energy and food production to the regions with the
largest comparative advantages.

IIASA Deputy Director General for
Science, Leena Srivastava, and
Emeritus Scholar Nebojsa
Nakicenovic, have been appointed
to the UN’s Technical Working
Group 3. The group aims to offer
recommendations and policy
options that maximize the positive
impacts of inclusive and just energy
transitions on the achievement of
the Sustainable Development Goals,
and strengthen the benefits that
such transitions hold for current
and future generations.

PARTNERING FOR SUSTAINABLE
GROUNDWATER MANAGEMENT

Pursuing sustainable development
in the Indus and Zambezi basins
The Integrated Solutions for Water, Energy, and Land (ISWEL) project
has provided a systematic view and policy recommendations to
support stakeholders in the Indus and Zambezi basins in achieving
a sustainable future through cooperative development.
The ISWEL project, a recently concluded partnership between IIASA,
the Global Environment Facility, and the United Nations Industrial
Development Organization, set out to develop tools and build capacity
to support the sustainable management of water, energy, and land by
means of a truly integrated nexus approach. Although the project took
a global view, it also zoomed in on two large transboundary river basins
facing multiple development and environmental challenges: The
Zambezi and the Indus.
According to the researchers, population growth and socioeconomic
development will continue to put pressure on natural resources in both
these regions in the absence of ambitious investments and joint planning.
Transboundary cooperation between basin countries, coupled with
innovation, can however help manage water-energy-land tradeoffs and
support sustainable development.
In the Indus basin, for instance, overall investment costs could be
reduced by up to 9% if riparian countries decided to cooperate and
develop joint sustainable investments through strategies like the
promotion of internal trade, and assigning energy and food production
to the regions with the largest comparative advantages. Development
strategies to increase agricultural productivity and lift farmers out of
poverty in the Zambezi basin, on the other hand, should include a
combination of joint investments in the agricultural sector, as well as
the promotion of wider access to local and international markets.
The tools and recommendations developed under the auspices of
the ISWEL project will support finding solutions to complex problems
in transboundary river basins while also developing local capacities in
regions that are in dire need of expanding such integrated approaches.
By Ansa Heyl

Further info: Zambezi policy brief | Indus policy brief

Barbara Willaarts: willaart@iiasa.ac.at

www.iiasa.ac.at

IIASA has joined the Groundwater
Solutions Initiative for Policy and
Practice (GRIPP), which aims to
strengthen, expand, and connect
current groundwater research and
initiatives. The goal is to advance the
agenda of sustainable groundwater
management to achieve the
Sustainable Development Goals;
co-develop, document, and
disseminate proven technologies,
policies, and approaches; and to
provide a platform for attracting,
guiding, and implementing
actionable research for sustainable
groundwater management.
www.iiasa.ac.at/news/GRIPP-21

LINKING CLIMATE CHANGE MITIGATION
AND SUSTAINABLE DEVELOPMENT
The recently concluded CD-LINKS
project has contributed to filling
the gap in available research on
the complex interplay between
climate and development
policies, allowing researchers to
reuse successful policy
information and tools, exploit
consistent national and global
scenarios, and provide important
guidance for designing future
policies aimed at boosting
sustainable development and
tackling climate change.
www.iiasa.ac.at/CDLINKS
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Clean air needs more
than climate policy
Actions to curb global warming can have an added benefit—cutting air
pollution and saving millions of lives. This bonus however only takes us
part of the way to truly clean air. We need ambitious policies focused
on pollution – and urgently.

W

ind turbines do not belch sulphurous fumes;
solar panels emit no choking dust; electric

vehicles have no exhaust pipes. It seems obvious that by

other Sustainable Development Goals (SDGs), such as

rolling out these technologies, all aimed at fighting

access to clean energy. The result of this was 1.2 million

climate change, we will also cut air pollution. But it is

fewer annual deaths due to air pollution in the nine

far from obvious how powerful an effect that will be.

countries, compared with a scenario based on existing

What will climate policies mean for global health? How

clean-air policies and climate commitments.

far can they take us on the road to clean air?
Researchers from the climate and air quality
communities have been working together to answer
these questions. The Paris Agreement added new

This message was reinforced in a second study led
by Rafaj, looking ahead to 2050 and examining health
impacts across Asia.
Scenarios that meet the 2°C and 1.5°C targets show

momentum, making sustainable development an explicit

great health benefits, averting up to 13 % (or 0.5 million)

focus of the climate effort, as air pollution is a particular

of annual premature deaths seen in the baseline scenario

threat to development in poorer regions.

of today’s climate and energy policies. In addition, climate

A recent IIASA study looked at the public health
implications of the Paris Agreement across nine countries

action brings cost savings: cutting one tonne of CO2 means
€5 to €12 less spent on abating pollution.

– including China, India, and the US – which are home to

The prospect of these lives and dollars saved should

half of the world’s population. The research also covers

be a spur to policymakers considering more ambitious

the health impacts of diet and physical activity, but IIASA

climate goals at the upcoming UN climate conference,

researchers Gregor Kiesewetter and Peter Rafaj focused

COP26, in Glasgow.

on air pollution – specifically PM2.5, the fine particulate
matter that is damaging to health and responsible for

10

One scenario portrays a world that meets the Paris
goal of staying under 2°C of global warming, and also

Climate action alone is however not enough. Pollution
is a huge and growing problem, largely because an

more than 7% of all deaths worldwide – using the IIASA

ageing population is increasingly vulnerable to the

Greenhouse gas Air pollution INteractions and Synergies

cardiovascular diseases linked to PM2.5. Rafaj and

model (GAINS). GAINS models emissions of pollutants,

colleagues examined this demographic effect, and

their chemical interactions, and their path through the

found that even if emissions are held steady, premature

atmosphere, and finally calculates the impact on human

mortality in Asia rises fast, which suggests that even

health and ecosystems.

stricter policies are needed.

www.iiasa.ac.at

The study includes a scenario where a 1.5°C world also

Megacity air

pursues aggressive clean-air policies. This means applying

Big cities face some of

the best pollution abatement measures available today.

the world’s worst air

For example, all power plants use desulfurization

pollution. A 2020 World Bank

technology, catalysts to remove nitrogen oxides, and

report “Clearing the Air – a Tale

electrostatic precipitators to filter out fine particles.

of Three Cities” examined responses in

The impact is huge. According to the GAINS model
projections, in 2050 this “maximum feasible reduction”

Beijing, Delhi, and Mexico City. Input from IIASA
research included a long-term collaboration

strategy reduces premature deaths across Asia by nearly

with the World Bank to tailor the GAINS model

45% compared with the baseline.

to local conditions in highly polluted regions.

Another IIASA study gives an idea of what will be needed

The report recommends a three-pronged

to bring clean air to a majority of the world population.

approach through information, incentives,

The World Health Organization air quality guideline is that

and institutions. Accessible information about

annual mean PM2.5 levels should be no higher than 10

pollution can galvanize public support, as it did

micrograms per cubic meter. In 2015, only about 18% of

in Mexico City with an analysis of air pollution

us were breathing air that conformed to this guideline.

and children’s health.

The research showed that a clean-air scenario could raise
that number to 56% in 2040. This, however, requires

“Countries need a strong mechanism to
incentivize local air-quality programs and

policies that deal with all polluting sectors, including

institutions must involve a range of stakeholders

energy, agriculture, and waste management.

addressing all relevant pollution sources, as air
pollution does not care about administrative
boundaries,” notes Pallav Purohit, a researcher

“To get to these really
low levels, you need to
use all the options
available,”
says Kiesewetter.

with the Pollution Management research group.
We tend to think of city pollution as a
homegrown problem, the noxious consequence
of diesel engines and heavy industry. IIASA and
the Indian National Environmental Engineering
Research Institute however found that 60% of PM2.5
in Delhi was actually coming from outside the city,
for example, from crop burning. Clean-air policy
therefore needs to transcend jurisdictions – as
with the Jing-Jin-Ji Regional Air Quality Prevention
and Control Coordination Group in the Beijing area,

Climate and clean-air policies however need to be
carefully coordinated, as some measures that cut
greenhouse gases actually increase pollution. Biomass

the Megalopolis Environmental Commission in
Mexico, and the newly established Commission for
Air Quality Management for the area around Delhi.

burning, for example, can be a strong source of PM2.5.
In Europe, this is now being recognized. The EU’s Second
Clean Air Outlook, which contains major contributions
from IIASA, includes research into the co-benefits of
climate and pollution policies to inform the upcoming

Gregor Kiesewetter

Pallav Purohit

zero-pollution action plan.

kiesewet@iiasa.ac.at

purohit@iiasa.ac.at

concludes IIASA Pollution Management Research Group

Zbigniew Klimont

Peter Rafaj

Leader, Zbigniew Klimont. “Any day with polluted air is

klimont@iiasa.ac.at

rafaj@iiasa.ac.at

“More needs to be done to provide clean air for all,”

a lost day causing suffering that can be avoided.”
Further information :

By Stephen Battersby

www.iiasa.ac.at/ece/pm

pure.iiasa.ac.at/16750

pure.iiasa.ac.at/17033

pure.iiasa.ac.at/14552

pure.iiasa.ac.at/17043

www.iiasa.ac.at
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DEFENSE OF THE

By Stephen Battersby

At a crucial moment for beleaguered nature, IIASA
research is showing that we can reverse biodiversity
loss t ill need an eﬀort t at is rand in scale and
focused where rewards are greatest.
Humanity’s advance has meant retreat for millions of other species. Habitats are
ploughed and paved; pollution chokes ecosystems; overfishing scours the seas;
climate change brings drought and scrambled seasons. Even from a cynical,
human-centric point of view, this is a looming disaster. Plants and animals feed
us, stabilize the climate, filter air and water, and give us fuel and medicines.
Decades of conservation efforts have had limited success. Almost every
country is signed up to the Convention on Biological Diversity (CBD), a treaty
that set out 20 biodiversity targets in 2010. By the 2020 deadline, however, only
six of these targets had been partially achieved. According to the 2019 IPBES
Global Assessment Report on Biodiversity and Ecosystem Services: “Biodiversity
… is declining faster than at any time in human history.”
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Increased conservation
eﬀorts + more sustainable
production + more
sustainable consumption

Increased
conservation
eﬀorts

Business as
usual

Historical

1970

2010

2050

2100

Bend the curve
IIASA research holds out hope that we can turn
things around – but it won’t be easy. An influential
study led by IIASA researcher David Leclère modeled
how different policies could change land use, and how
that would affect various aspects of biodiversity such
as species extinctions.
In one scenario protected areas stretch to 40% of
the planets’ land (from 15% today), and 5 million km2
of degraded land is restored. The study projects that
biodiversity trends should start to improve around the
middle of the century – but many regions still see heavy
losses, and food prices rise, undermining the UN’s goal
to end hunger.
A happier picture emerges if we also tackle food
supply and demand: adding sustainable increases to
crop yields and agricultural trade, plus a more plantbased diet and less food waste. The study projects that
this should turn biodiversity trends positive before 2050,
allow more land to be restored, prevent food prices from
rising, provide powerful benefits for climate, and cut the
use of water and fertilizers.
These messages are amplified in a 2020 article led by
Sandra Diaz at the University of Cordoba in Argentina,
authored by dozens of leading researchers including
Piero Visconti, who leads the IIASA Biodiversity, Ecology,
and Conservation research group. Among other things,
the authors propose outcome-based goals for species
and genetic diversity, along with goals to halt the net
loss of natural ecosystem areas and integrity, and ensure
that loss of a rare ecosystem cannot be offset by an
increase in another ecosystem.

Plan B
The CBD is now devising a strategy for the coming
decade. Its draft Global Biodiversity Framework (GBF)
embraces some of these ideas, including goals based

www.iiasa.ac.at

Estimated recent and future global biodiversity
trends resulting from land-use change, with and
without coordinated efforts to reverse trends
— Bending the curve of terrestrial biodiversity
needs an integrated strategy. Leclère, et al.

on biodiversity outcomes, such as reducing the
number of threatened species by a certain percentage,
and maintaining genetic diversity. Five GBF action
targets for 2030 are broadly consistent with the
intervention in Leclère’s integrated scenario. The draft
GBF also cites Diaz et al. frequently – although its goal
statements have not yet changed in accordance with
that paper’s suggestions, says Visconti. According to
Leclère, the final framework, which is due to be ratified
in October 2021, needs to ensure
that national plans align with
Biodiversity
the desired global goals and
that efforts and benefits are
… is declining
equitably distributed.
faster than
The draft may also rely too
at any time
much on area-based targets,
in human
such as expanding protected
history
areas to cover 30% of land
and sea. Protected areas are
2 019 I P B E S G l o b a l
often put where they are
Assessment Repor t
least inconvenient, instead
on Biodiversit y
of most effective.
and Ecosystem
Services
“Look at the average
elevation and remoteness
of National Parks. They tend to
be high and far; rock and ice,” notes Visconti, adding
that for biodiversity impact, quality is more important
than quantity.
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Concentrated solutions
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These sentiments are confirmed by two recent studies
involving IIASA researchers. One looked at restoring
cropland and pastureland back into natural habitat. The
authors mapped converted land, calculating the local
impact of restoration on carbon and species extinction risk
based on field data from similar sites. They then modeled
global outcomes from restoring 15% of all converted land,
amounting to 4.3 million km2. A linear programming
algorithm found the optimum choice of conversion sites,
for various weights given to extinction risk, carbon, and
cost. One restoration scenario, designed to optimize
carbon and biodiversity, prevents 60% of extinctions that
would otherwise be expected, and locks up almost 300
bioRxiv preprint doi: https://doi.org/10.1101/2020.04.16.021444; this version posted April 16, 2020. The copyright holder for this preprint (which
CO
– aboutwhoseven
years
oftoglobal
emissions
2 available
wasgigatons
not certified by peerof
review)
is the
author/funder,
has granted bioRxiv
a license
display the preprint
in perpetuity. It is made
under aCC-BY-NC-ND 4.0 International license.
at today’s rate.
by IIASAstatus
researcher
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1, SI Fig.The
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the potentialstudy,
to improveled
the conservation
of 46.1% of all Martin
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51.1% are
species, as well ascalculating
conserve 27.1% ofits
theeffect
total carbon
24.1% of the
looked
at plant
conservation,
onandbiodiversity,
potential clean water globally. Areas of biodiversity importance notably include mountain ranges
carbon, and clean water provision. Unlike earlier studies,
of the world, large parts of Mediterranean biomes and South-East Asia (SI Fig. 2) and were overall
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notexpert-based
only animals,
but
also plants.
mostly
comparable
to previous
delineations
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hotspotsIt
, while also
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additional areas of
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only, such
as the
Westimprove
African Coast,the
that managing
just
10% of
global land
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can
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Fig. 1: Global areas of importance for terrestrial biodiversity, carbon and water. All assets
wereGlobal
jointlyareas
optimized
with equalfor
weighting
given
to each asset
(central
series
of importance
terrestrial
biodiversity,
carbon
and point
water.in—the
Areas
of of
global
importance
terrestrial
carbon,
and(90-100%)
water. Jung,
et al. areas to conserve
segments
in Fig. 2)for
and
ranked bybiodiversity,
the most (1-10%)
to least
important
globally. The triangle plot shows the extent to which protecting the top-ranked 10% and 30% of
land (dark brown and yellow areas on the map) contributes to improving species conservation
status, storing carbon and providing clean water. The map is at 10 km resolution in Mollweide
projection. A map highlighting the uncertainty in priority ranks can be found in SI Fig 1.

State of nature

Data on biodiversity is essential to guide the campaign,
Synergies and trade-offs depend on the relative importance given to conservation of
butbiodiversity,
that is often
scarce.
terrestrial
carbon storage
and water provisioning (Fig. 2a). We explored an array of
conservation
scenarios
each
with a range
of possible
at one extreme,
priority is given
“Africa
and
South
America
inoutcomes:
particular
are missing
huge
to conserving biodiversity and carbon only, and with equal weight (Fig. 2b). At the other extreme
amounts
of
data,”
says
Ian
McCallum,
head
of
the
IIASA
Novel
are scenarios that prioritize conserving only biodiversity and water (Fig. 2c). Intermediate options
include
givingEcosystems
equal weighting tofor
all three
assets (Fig. 1). Similar
to earlier assessments
Data
Sustainability
research
group.9,26,27, we
found synergies between the conservation of biodiversity and carbon storage (Fig. 2b). However
The group is aiming to improve this situation, partly
through novel data sources such as citizen science, imaging
with drones, and lidar from satellites and aircraft.
“We use statistical techniques to harmonize data, in order
to put it all together,” says McCallum.
McCallum also leads the stakeholder engagement effort
of EuropaBON, the EU’s biodiversity observation network
project, aiming to identify critical gaps in data. Even though
Europe is better covered than much of the world, there are
still plenty of weak areas – particularly in aquatic habitats
– and this project will help to drive data integration methods.
“In data-rich areas you can develop techniques to then
scale up and use globally,” he notes.
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Roots of biodiversity

Integrated future

A solid theoretical understanding could fill data gaps,
and make policy-facing models more realistic. One
aim is to understand why some ecosystems are so
rich in species.
“All ‘why’ questions in biology have an evolutionary
answer,” explains Ulf Dieckmann, a senior researcher
in the IIASA Advancing Systems Analysis Program, who
has spent 25 years at IIASA developing adaptive dynamic
theory, a form of systems analysis that links ecology
and evolution.
A striking success of this approach has been to show
how rainforest plants can be so diverse. According to
niche theory, each species adapts to fit a unique position
in an ecosystem. Animals compete for different foods,
which creates many niches; but all plants eat sunlight.
Because of this, niche models had predicted that
rainforests should have few types of trees, and only one
shade-tolerant species. Real forests however have many
shade-dwellers, which cast niche theory into doubt.
Dieckmann collaborated on a more realistic model,
combining plant physiology, ecology, and evolution. It
allows species to have two variable traits (height at
maturity and leaf thickness). When tree-fall or fire
opens up a new patch of forest, fast-growing colonizers
move in, followed by slow-growers. In the model,
evolution leads to a large number of shade-tolerant
tree species with slightly different traits. It also shows
realistic plant diversity in temperate forest, shrubland,
and wooded riverbank. This kind of insight could inform
conservation work.
“One could ask what ecological processes must be
kept intact to preserve biodiversity?” says Dieckmann.
Plants also compete for water, and IIASA research
scholar Jaideep Joshi is examining how that affects
biodiversity.
“Even more ambitious eco-evolutionary models will
take into account topography, soil microbiomes, and
other factors,” Dieckmann adds.

As well as being a desirable outcome in itself,
biodiversity affects other systems: for example,
maintaining forest resilience and so keeping carbon
locked up. IIASA is building a new integrated biosphere
model, iBIOM, which could capture some of these effects,
such as the role of insect pollination on crop yields.
As part of an overall integrated modeling framework
now being developed at IIASA, iBIOM will help to explore
the complex interplay between climate and biodiversity.
“This is a huge challenge,” says Leclère.
For one thing, models will have to capture land
use in great detail, for example the effect of planting
different plant species to sequester carbon. But the
reward could also be huge, revealing which climate
mitigation options are best for biodiversity – helping
us fulfil the CBD’s 2050 vision to live in harmony
with nature.

Further information:
pure.iiasa.ac.at/16699
pure.iiasa.ac.at/16804
pure.iiasa.ac.at/16779
pure.iiasa.ac.at/17171
pure.iiasa.ac.at/14354
pure.iiasa.ac.at/15832
pure.iiasa.ac.at/16772
Ulf Dieckmann dieckmann@iiasa.ac.at
Martin Jung jung@iiasa.ac.at
David Leclère leclere@iiasa.ac.at
Ian McCallum mccallum@iiasa.ac.at
Piero Visconti visconti@iiasa.ac.ac.at

Even more
ambitious ecoevolutionary
models will take
into account
topography, soil
microbiomes,
and other factors
Ulf Dieckmann
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INDONESIA
AND IIASA

224

A burgeoning collaboration is exploring how to
balance complex tensions over land use and other
interlinked environmental issues.

As a vast and remarkably diverse archipelago of more
Indonesians have
than 17,000 islands, and the world’s fourth most populous
participated in
country, Indonesia faces very complex environmental
conferences and
questions.
meetings
“The urgency of addressing climate change, sustainable
land use, and inclusive development were apparent to
the government, but conventional approaches seemed
to not be working,” says Yos Sunitiyoso of the Bandung
visits by researchers,
Institute of Technology in Jakarta, Secretary of Indonesia’s
advisors, and diplomats from
IIASA National Member Organization. “Systems analysis
Indonesia to IIASA
is ideally suited to tackle such interlinked challenges,
which led Indonesia to join IIASA in 2012. There were high
expectations that IIASA could help us develop solutions
to the pressing issues around sustainable development.”
Chief among these issues is forest management.
Indonesia holds more than 100,000 km2 of tropical
rainforest, behind only Brazil and the Democratic
Republic of Congo; and agriculture is the main source of
income for a large and growing population. Inevitably,
this creates a clash over land use. Much natural forest
has been replaced with palm oil plantations and other
remote-sensing experts provide insights into more
farmland, and there are many areas of burned forest and
sophisticated image interpretation. Results from both
land in various states of abandonment or degradation.
Urundata and the workshops inform an algorithm,
The RESTORE+ project is using systems analysis to
which generates detailed land-cover maps of
reveal the trade-offs between economy and ecology.
Indonesia.
“Our aim is to move beyond the simplistic argument:
Stakeholder input has also led to a more inclusive
“conserve forest” vs. “exploit forest”,” says IIASA researcher
list of restoration options, including commercial
Ping Yowargana. “We need a higher-quality discussion,
options, such as agroforestry with oil palms, as well
acknowledging both economic pressure and value in
as reforesting with natural vegetation.
conservation.”
The final stage of the project will be to model
The project is mapping vegetation across the country,
various future scenarios. One focuses on conciliatory
then modeling how restoration options could affect crop
approaches such as agroforestry, another on
yields, carbon stocks, and biodiversity, and finally
strong policy enforcement. Other scenarios
using that to project the outcome of different
explore restoration using market-based
policy scenarios. When discussions with
MEMBER
mechanisms. The IIASA GLOBIOM model,
stakeholders began, it became clear that this
tailored to Indonesia, will project outcomes
process would not be simple.
SINCE
for the economy, land cover, and climate.
“It was natural for us to start by saying, let’s
These policy scenarios result from a
identify where degraded areas are, then see
back-and-forth dialogue with the Ministry
what we can do,” says Yowargana. “But our
of National Development Planning, part of
stakeholders would respond, ‘that is an oil
their close collaboration with IIASA. Early stages
plantation generating income for the people, why
of RESTORE+ informed the Ministry’s 2017 Low Carbon
do you call it degraded?’ So we abandoned the concept
Development Initiative report, which set a national
of degraded land. Instead, we make maps of restoration
agenda for green development.
potential. This involves classifying land cover into 10
“The challenges the ministry gave us were a great
categories, such as agroforestry, rubber monoculture,
lesson in policy-science interaction: what’s important
and logged forest (also known as secondary forest).”
is not only what the scientists think is important,” says
The mapping project uses crowdsourcing. A platform
Florian Kraxner, IIASA Agriculture, Forestry, and Ecosystem
called Urundata displays satellite images and asks people
Services Research Group Leader.
to classify land cover. Workshops with Indonesian
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A B S T R A C T

Palm oil production has boomed over the last decade, resulting in an expansion of the global oil palm
planting area from 10 to 17 Million hectares between 2000 and 2012. Previous studies showed that a
signiﬁcant share of this expansion has come at the expense of tropical forests, notably in Indonesia and
Malaysia, the current production centers. Governments of developing and emerging countries in all
tropical regions increasingly promote oil palm cultivation as a major contributor to poverty alleviation, as
well as food and energy independence. However, being under pressure from several non-governmental
environmental organizations and consumers, the main palm oil traders have committed to sourcing
sustainable palm oil. Against this backdrop we assess the area of suitable land and what are the limits to
future oil palm expansion when several constraints are considered. We ﬁnd that suitability is mainly
determined by climatic conditions resulting in 1.37 billion hectares of suitable land for oil palm
cultivation concentrated in twelve tropical countries. However, we estimate that half of the biophysically
suitable area is already allocated to other uses, including protected areas which cover 30% of oil palm
suitable area. Our results also highlight that the non-conversion of high carbon stock forest (>100 t AGB/
ha) would be the most constraining factor for future oil palm expansion as it would exclude two-thirds of
global oil palm suitable area. Combining eight criteria which might restrict future land availability for oil
palm expansion, we ﬁnd that 234 million hectares or 17% of worldwide suitable area are left. This might
seem that the limits for oil palm expansion are far from being reached but one needs to take into account
that some of this area might be hardly accessible currently with only 18% of this remaining area being
under 2 h transportation to the closest city and that growing demand for other agricultural commodities
which might also compete for this land has not been yet taken into account.
ã 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

energies

Palm oil production has boomed over the last decades driven by
increasing use as frying oil, as an ingredient in processed food and
non-edible products (detergents and cosmetics), and more
recently in biodiesel production (Thoenes, 2006). Most observers
expect this trend to continue in the coming years, even though
probably at a slower pace than the last decade (OECD and FAO,
2013). The share of palm oil in global vegetable oil production has
more than doubled over the last twenty years, today representing
more than 30%, outstripping soya oil production (OECD and FAO,
2013). Reasons for this strong expansion include the substantially
higher oil yield of palm oil compared to other oilseeds – over four
and seven times greater than rapeseed and soy, respectively
(Product Board MVO, 2010) – and its lower price, which has made it
the primary cooking oil for the majority of people in Asia, Africa

* Corresponding authors.
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Opportunities to Optimize the Palm Oil Supply
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1. Introduction

and the Middle East (Carter et al., 2007; USDA-FAS, 2011). Schmidt
and Weidema (2008) estimate that palm oil is today the “marginal
oil”, i.e. future increases in demand for vegetable oils will be
primarily satisﬁed by palm oil rather than by other vegetable oils.
This resulted in an expansion of the global oil palm planting
area from 6 to 16 Million hectares between 1990 and 2010, an area
which now accounts for about 10 percent of the world’s permanent
cropland. Malaysia and Indonesia have been the epicenter of this
dynamic development: in these two countries planted area has
increased by 150% and 40%, respectively, over the last decade, and
together they currently represent over 80% of the global palm oil
production (FAO, 2016). As global demand increases and available
land becomes increasingly scarce in the traditional production
centers (Kongsager and Reenberg, 2012; USDA-FAS, 2011), governments of developing and emerging countries such as Brazil, Peru
and Central and Western Africa increasingly promote oil palm
cultivation as a major contributor to poverty alleviation, and food
and energy independence (Carrere, 2010; Feintrenie, 2014;
Gutiérrez-Vélez and DeFries, 2013; Pacheco, 2012; Villela et al.,
2014).
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Abstract: Significant amounts of biomass residues were generated in Indonesia. While untreated,
residues emit greenhouse gases during the decomposition process. On the other hand, if efficiently
utilized, these residues could be used to produce value-added products. This study investigates
opportunities for harnessing the full potential of palm oil residues (i.e., empty fruit bunches, kernel
shells, fiber, and mill effluent). As far as we are aware, the study is the first attempt to model the
palm oil supply chain in a geographically explicit way while considering regional infrastructures
in Sumatra Island, Indonesia. The BeWhere model, a mixed integer linear programming model for
energy system optimization, was used to assess the costs and benefits of optimizing the regional
palm oil supply chain. Different scenarios were investigated, considering current policies and new
practices leading to improved yields in small-scale plantations and power grid connectivity. The study
shows that a more efficient palm oil supply chain can pave the way for the country to meet up to
50% of its national bioenergy targets by 2025, and emission reductions of up to 40 MtCO2 eq/year.
As much as 50% of the electricity demand in Sumatra could be met if residues are efficiently used
and grid connections are available. We recommend that system improvements be done in stages.
In the short to medium term, improving the smallholder plantation yield is the most optimal way to
maximize regional economic gains from the palm oil industry. In the medium to long term, improving
electricity grid connection to palm oil mills could bring higher economic value as excess electricity
is commercialized.

Background
For complying with ambitious climate targets, land-based mitigation, i.e. through agriculture, forestry, and fossil fuel substitution by bioenergy, is an indispensable and significant part of the
portfolio of mitigation strategies [1]. In addition, many scenarios and models featured in the IPCC’s recent Assessment Report (AR5, [2]) rely on a substantial contribution of negative
emissions to stabilize GHG concentration at levels consistent with 2°C above pre-industrial levels (see Figure 1 [3]). Model projections for 21st century’s energy portfolio indicate a major
contribution from the bioenergy sector, i.e. 200-300 EJ, in 2100 [4], often in combination with CCS (BECCS [4-6]). One major concern is that high feedstock potentials are supposed to be
located in the tropics, which is where at the same time forests are most vulnerable to deforestation [7,8]. Furthermore, the deployment of large-scale bioenergy production (w/o) CCS might
also have crucial impact on green growth in developing countries where energy supply is still projected to strongly increase [9]. Yet, many uncertainties remain with respect to BECCS [3].
Inter-alia, the immense amount of bioenergy would need to be generated from sustainably managed agriculture and forests in order to avoid additional deforestation. Clearly, an
interference of BECCS needs with options that are popular for their large co-benefits such as reduced emissions from deforestation and degradation (REDD+ [10]) has to be avoided.
Moreover, downstream considerations, e.g. distribution and types of energy demand, are also important to ensure economic competitiveness with fossil fuel, particularly with limited
presence of carbon price. At the end of the pipe, geological storage consideration and with it geographical optimization is important in ensuring negative emission results as well as
economic feasibility of the BECCS technology.
Thus, based on a simplified multi-scale bottom-up modeling
approach, this study aims to introduce the first steps to
developing a systems approach to identify and quantify
possible tradeoffs (i.e. land use-based mitigation options
competing for the same land) and synergies (i.e. both
options provide incentives to keep an intact and sustainably
managed forest) between REDD+ and BECCS.

Calculations for global potentials of bioenergy or negative
emissions demand, which focus on the system interactions
at an aggregate level, typically cannot shed much light on
the situation on the ground. Thus, local- level analyses
need to be carried out as shown by [11]. Indonesia is
chosen as a case study due to its ambitious green growth
target of 5-7% economic growth while at the same time
reducing 26-41% GHG emissions from the BAU scenario
[12]. A high rate of deforestation and monocultureplantations with oil palm have been shadowing the
country’s rapid economic growth during the past decades.
Moreover, recent policies show ambitious aspirations for
further economic growth that is still highly dependent on

1. Introduction

Ecosystem
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Oil palm is the largest biomass source in Indonesia. The country housed 11 million hectares
(Mha) of oil palm plantations and produced 31 million tons (Mt) of crude palm oil (CPO) in 2015 [1].
Oil extraction from palm fruits occurs in palm oil mills. One ton (t) of CPO production results in
nearly 5 t of solid biomass waste, including empty fruit bunches (EFB), palm kernel shells (PKS),
palm mesocarp fibers (PMF), and palm oil mill effluent (POME), see Figure 1. This implies that,
in 2015, Indonesia produced around 155 Mt of palm biomass residue. These residues are the source
of significant greenhouse gas (GHG) emissions due to biomass decomposition and, at the same
time, result in lost opportunities in terms of economic gains from bio-based products (e.g., fuel for
steam boilers, organic fertilizer, or further processed into value-added products, such as briquettes
and‘pellets) [2,3].

Negative
emissions

Bio-energy
energy and carbon capture and storage
(BECCS) in low-emission scenarios
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Figure 1: Carbon dioxide emission pathways until 2100 (Fuss et al. 2014 [3]).

Indonesia as case study

Keywords: oil palm; palm oil mills; palm oil residues; value-added products; supply chains
optimization; spatial analysis; techno-economic analysis

http://dx.doi.org/10.1016/j.gloenvcha.2016.06.007
0959-3780/ã 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Ecosystems Services and Management Program (ESM), International Institute for Applied Systems Analysis (IIASA), Laxenburg, Austria
Mercator Research Institute on Global Commons and Climate Change (MCC), Resources and International Trade, Berlin, Germany

Abstract
BECCS (here the combination of forest-based bioenergy with carbon capture and storage) is seen as a promising tool to deliver large quantities of negative
emissions needed to comply with ambitious climate stabilization targets. However, a land-based mitigation option such as large-scale bioenergy production
(w/o CCS) might interfere with other land-based mitigation options popular for their large co-benefits such as reduced emissions from deforestation and
degradation (REDD+). We develop a systems approach to identify and quantify possible tradeoffs between REDD+ and BECCS with the help of remote
sensing and engineering modeling and apply this for illustration to Indonesia. First results indicate that prioritizing REDD+ does imply that there the BECCS
potential remains limited. Further research is needed to take into account opportunities where the two options could be deployed synergetically, e.g.
capitalizing on co-benefits. Definitely, BECCS and REDD+ have to be evaluated from a portfolio perspective, as estimating their potentials independently will
not take such opportunities into account.




Figure 2: Left, www.geo-wiki.org, visualization and validation platform for biomass datasets.

Right, disagreement map for biomass estimates between WHRC and NASA datasets for Indonesia [14,15].

Results and conclusions
The calculated REDD+ area amounts to 41.6 million ha of undisturbed forest. The remainder of 46.7 million ha is
partially available for sustainably managed forestry to supply feedstock to the BECCS system. The modeling results
from this very conservative approach (low plant capacities, highest feedstock sustainability, very limited area to source
the feedstock etc.) present the optimal location of bioenergy production plants by capacity (see Figure 4). The total
capacity would be equivalent to 1,200 MWbio. It is assumed that only 20% of the increment from managed forest can
be used for bioenergy purposes. Considering 80% capture efficiency, 2.5 MtCO2 can be captured and stored on site,
which corresponds to 12.5 million US$ of carbon benefit (from negative emissions and substitution effects) for a CO2
price of 5US$.

www.mdpi.com/journal/energies

Thus, prioritizing REDD+ indeed leaves only relatively small potentials for BECCS., On the other hand for a full
comparison not only the emissions saved need to be compared, but also the co-benefits (e.g. ecosystems services
protection through corridor function for species migration) need to be taken into account. While it is straightforward to
calculate and price the co-benefit of BECCS in terms of energy produced, limited data availability has prevented us
from also comparing the worth of preserved or enhanced ecosystems services in this first analysis.
Thus, being far from a complete analysis, the application to Indonesia still demonstrates very convincingly that BECCS
and REDD+ have to be evaluated from a portfolio perspective, as estimating their potentials independently will not take
such opportunities into account.

Sabine Fuss1,*, Florian Kraxner1, Wolf Heidug2, Dennis Best2
Figure 3: REDD map for Indonesia. 1, Biomass potential outside conservation and protected forest areas. 2, Biomass potential within conservation
and protected forest areas which may be inaccessible under REDD+ policies [18].
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The presented methodology can furthermore be applied at the global scale to verify the “on the ground” feasibility of
2°C scenarios featuring BECCS. Future studies should factor in investment barriers and the techno-economic
feasibility (i.e. achieving sufficient economies of scale over short time horizons) of BECCS applications within the
existing and planned energy system. There is thus a need for further adaptation involving e.g. co-firing schemes, and
the use of different feedstock types. In the context of Indonesia, this would mean assessing co-firing options from
existing and planned coal-fired thermal power plants with existing biomass resources such as waste and residues.

land and natural resources as well as fossil energy. The country is still in the process of unfolding on-the-ground
complexity in managing land and forest areas, while large-scale investments in REDD+ are being undertaken by
the international community (e.g. by Norway, US, ADB). Adding BECCS to the mitigation portfolio would add to
this complexity being subject to uncertainty about the actual land use situation, tenure rights, and governance,
that results in high uncertainty of biomass availability [13] and sustainability of these resources (see Figure 2 [14]).

*Corresponding author: Tel: +43 2236 807 550, Fax: +43 2236 807 299, E-mail: fuss@iiasa.ac.at

Methodology
For the analysis of BECCS potentials, the entire process chain needs to be assessed, starting from identifying the
biomass potential and availability, particularly considering “conventional” mitigation policies such as REDD+ (see
Figure 3). The geographically explicit biomass availability is assessed using Geo-Wiki [15], a crowdsourcing
validation platform, and G4M [16], a global forest management model, to complement satellite imagery-based
biomass datasets.

Background
An increasingly active debate in the scientific community revolves around the possibility that
using bio-energy in combination with carbon capture and storage (BECCS) could put CO2
emissions into negative territory. In the face of increasing pressures to reach and maintain low
levels of stabilization, BECCS actually turns out to be a substantial ingredient in any low
emission mitigation portfolio. However, many obstacles and uncertainties remain both in the
techno-economic and biophysical dimension and in terms of public perception and
incentivization. In this joint IEA-IIASA research, we zoom into both opportunities and
difficulties of BECCS and offer insights for certain key countries such as Indonesia.

The BECCS concept revolves around using biomass to produce bio-energy, then capturing
and diverting the CO2 produced during combustion/processing into a long-term geological
storage facility. Injection of CO2 in suitable geological reservoirs, which could lead to
permanent storage of CO2, is the most mature of a variety of storage methods including both
onshore and offshore, or conversion into solid materials through mineralization, biomass
cultivation among other processes. A number of pilot capture and storage projects are already
in operation e.g. in Canada, the US and Scandinavia.

Research Questions
• What are the main challenges for BECCS adoption and what are the opportunities?

Sequestration

Capture

• How can we provide incentives for BECCS?
• Can we offer insights into BECCS potentials in specific countries such as Indonesia?

BECCS Challenges & Opportunities
BECCS experts workshop at IIASA in November 2011:
Factors perceived as main obstacles to a large-scale diffusion of BECCS named by the
experts:

In a first step, taking into account that avoided deforestation carries other than carbon benefits which are difficult
to quantify and monetize (e.g. the conservation of certain ecosystems services), areas with high carbon stocks,
e.g. protected and conserved forest areas [17] are excluded from the calculation. Under the assumed REDD+
policy, such areas are not being utilized for BECCS-feedstock production to ensure maximum amounts of
negative emissions (REDD+BECCS, also for other considerations on various ecosystem services) [18]. The
calibrated biomass potential is then linked with the techno-engineering renewable energy systems optimization
model BeWhere [18,19] to optimize demand, supply, and transport for sustainable feedstock and bioenergy
generation with in-situ CCS in Indonesia. Moreover, BeWhere also estimates the entire supply chain emissions
for the BECCS system and superimposes a map of the geological suitability for CO2 storage ([20] see Figure 4).
Note that we focus on woody biomass only to model the potential of sustainably managed forest in order to
exclude biomass potentially sourced from disputed land resources with risk of recent (plantations) or future
deforestation (REDD+ area).

What is BECCS

Feedstock

Figure 4: BeWhere – optimized green-field bioenergy plant locations and capacities combined with geological suitability for in-situ CCS (BECCS) [19,20].
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A combination of bio-energy technologies
together with CCS could therefore
decrease costs and increase attainability
of low stabilization levels, producing a
“negative emissions” situation and thus
achieving a double dividend: CO2 fixation
by photosynthesis (i.e. bio-energy under
certain criteria, is considered to be
carbon neutral) plus capture and storage
of CO2 from biomass combustion
(negative emissions). To quote the Fourth
Assessment
Report
of
the
Intergovernmental Panel on Climate
Change (IPCC), BECCS is “a potential
rapid-response prevention strategy for
abrupt climate change.”
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Case Study: BECCS in Indonesia

(3) Costs of both capture and storage

Contents lists available at ScienceDirect

(5) Accountancy issues GHG calculations

Indonesia has seen a large expansion in biofuel production over recent years (IEA, 2011). It
also features two more characteristics, which makes it attractive for BECCS. Indonesia has
large offshore sequestration sites. Government studies examine the role of CCS in EOR
and EGR activities (Lemigas, UK, Shell 2008) in conjunction with significant industrial
bioenergy plantations.

(6) Lack of awareness of policy-makers

Policies suggested to overcome these obstacles:
Create price advantage for non-food competing biomass
o Decrease fossil fuel subsidies while supporting subsidies for sustainable bioenergy production on
marginal land
o Reducing barriers to a global biomass market
Support for demonstration projects
o Subsidies and other incentive mechanisms
o Stimulate capacity building, facilitating demo’s (removing bureaucrat hurdles, tax incentives, etc.)
o Risk guarantees
Full scale commercial projects
o Promote carbon market
o Portfolio standardsand clarifying (% BECCS)
o Enhance international cooperation
Explore international funding mechanisms
o CDM
o NAMAS
o REDD+
Storage capacity: IEA harmonization of assessment requirements and methodologies
Accountancy issues: standardize international GHG mechanisms
Sustainability reporting should be mandatory
Bridging the science-policy gap through stakeholder engagement

Based on current policy Indonesia’s energy mix is largely reliant on oil (43%), coal (34.5%) and
gas (18.5%) with less than 5% in non-fossil energy. With an annual growth of energy
consumption of 7%, and more than 30% of households still to be electrified amid limited
national resources, bioenergy may play a significant role in Indonesia’s carbon mitigation
scheme and energy security, as the government aims to reduce Indonesia’s dependence on
fossil fuels.
Preliminary results (see map below) delineate the technical potential for BECCS Indonesia.
However, at the 2012 BECCS workshop in Jakarta co-organized with the Republic of
Indonesia’s Ministry of Energy and Mineral Resources (KESDM), the President’s Delivery Unit
for Monitoring and Oversight (UKP4), the School of Business & Management at Bandung
Institute of Technology (SBMITB), IEA and IIASA, the need for integrated analysis with
focus on socio-economic and ecological co-benefits such as rural development and
implications for conservation of biodiversity came strongly forward. Further research will also
explore synergies with efforts to reduce deforestation and support for sustainable forest
management.
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Oil palm plantations in Indonesia have been linked to substantial deforestation in the 1990s and 2000s, though
recent studies suggest that new plantations are increasingly developed on non-forest land. Without nationwide
data to establish recent baseline trends, the impact of commitments to eliminate deforestation from palm oil
supply chains could therefore be overestimated. We examine the area and proportion of plantations replacing
forests across Sumatra, Kalimantan, and Papua up to 2015, and map biophysically suitable areas for future
deforestation-free expansion. We created new maps of oil palm plantations for the years 1995, 2000, 2005, 2010
and 2015, and examined land cover replaced in each period. Nationwide, oil palm plantation expansion occurred
at an average rate of 450,000 ha yr−1, and resulted in an average of 117,000 ha yr−1 of deforestation, during
1995–2015. Our analysis of the most recent ﬁve-year period (2010–2015) shows that the rate of deforestation
due to new plantations has remained relatively stable since 2005, despite large increases in the extent of
plantations. As a result, the proportion of plantations replacing forests decreased from 54% during 1995–2000,
to 18% during 2010–2015. In addition, we estimate there are 30.2 million hectares of non-forest land nationwide
which meet biophysical suitability criteria for oil palm cultivation. Our ﬁndings suggest that recent zero-deforestation commitments may not have a large impact on deforestation in Sumatra, where plantations have
increasingly expanded onto non-forest land over the past twenty years, and which hosts large potentially suitable
areas for future deforestation-free expansion. On the other hand, these pledges could have more inﬂuence in
Kalimantan, where oil palm driven deforestation increased over our study period, and in Papua, a new frontier of
expansion with substantial remaining forest cover.
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• Overshooting
• Climate science assumptions
• Lifecycle emissions across the
supply chain
• Incentive mechanisms
• Funding and costs
• Impact on health, the environment
& public acceptance

⁎

• Economic considerations:
Enhanced Oil Recovery? Abatement
alternatives?

(Climate Focus, 2016).
Much of the research investigating deforestation due to oil palm
expansion in Indonesia focused on impacts in the 1990s and 2000s.
These studies report that 52%–79% of plantations nationwide (Gunarso
et al., 2013; Koh and Wilcove, 2008), and 89%–90% of plantations in
Kalimantan (Carlson et al., 2013), replaced forests. However, recent
research suggests that the proportion of oil palm plantations driving
deforestation may be declining. For example, Gaveau et al. report that
more than half of oil palm plantations in Kalimantan replaced forest
prior to 1990, but that approximately one-third replaced forests after
2000 (Gaveau et al., 2016). Vijay et al. also report an overall decline in
the proportion of plantations driving deforestation across the tropics,
and nationally in Indonesia, from 1984 to 2013 (Vijay et al., 2016).
Thus, using trends from the 1990s and early 2000s to establish a
baseline could result in an overestimation of the impacts of zero-deforestation pledges.
This study extends the scope of previous research by estimating oil
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• The role of BECCS in different
technology contexts: a portfolio view
Adapted from Azar C., K. Lindgren, M. Obersteiner, K. Riahi, D.P. Vuuren,
K.M.G.J. Elzen, K. Möllersten, and E.D. Larson, “The feasibility of low CO2
concentration targets and the role of bio-energy with carbon capture and storage
(BECCS),” Climatic Change, vol. 100, 2010, pp. 195-202.
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limited review. Views or opinions expressed herein do not necessarily represent those of the
Institute, its National Member Organizations, or other organizations supporting the work.

Preliminary BECCS in-situ estimates by IIASA’s BeWhere model
(http://www.iiasa.ac.at/web/home/research/modelsData/Bewhere/BEWHERE1.en.html).

publications with research partners in
Indonesia, about Indonesia, or by Indonesian
IIASA researchers
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Oil palm production has been under scrutiny over the past decade,
due to concerns that the economic beneﬁts of rapid plantation expansion are outweighed by the social and environmental costs. In Indonesia
and Malaysia, where 87% of global palm oil is produced (USDA, 2014),
plantations nearly quadrupled in extent between 1990 and 2010, from
3.5 to 12.9 million hectares (Mha) (Gunarso et al., 2013). This rapid
expansion resulted in negative environmental impacts including forest
loss, peatland destruction, and biodiversity degradation (Koh et al.,
2011). In recognition of these consequences, dozens of multi-national
retailers, consumer goods companies, and producers of palm oil made
pledges to eliminate deforestation from their palm oil supply chains
(United Nations, 2014). By 2015, more than 96% of internationally
traded palm oil was controlled by companies with a commitment to
zero-deforestation palm oil sourcing (Butler, 2015), though less than
half of these companies have time bound plans to achieve compliance

• Timing issues
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Shifting patterns of oil palm driven deforestation in Indonesia and
implications for zero-deforestation commitments
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(4) Availability of storage capacity
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“Our mission initially sounded simple – the “science
to policy” household mantra of IIASA – but it turned out
to be challenging in many ways, in managing the project,
engaging people, and ensuring that insights from that
engagement inform the different streams of research,”
adds Yowargana.
The lessons learned should however keep providing
value after the final report, in Indonesia and elsewhere.
“We have developed a suite of methods that can be
picked up and improved,” says Kraxner.
Several Indonesian institutions were crucial in the
collaboration. World Agroforestry Centre Indonesia
provided maps, an agroforestry systems model, and
expert knowledge; WWF Indonesia mobilized the
crowdsourcing effort; and World Resources Institute
Indonesia designed and conducted stakeholder
workshops, and built the Urundata platform.
“They took the generic IIASA idea and made it work in
a complex and specific national context,” notes Kraxner.
“We have many experiences where international
research collaboration is relatively one-sided, with only
limited roles for Indonesian researchers,” concludes
Sunitiyoso. “RESTORE+ is a good example of how ideas
from Indonesia were reciprocated in a joint activity.”
By Stephen Battersby

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

Florian Kraxner: kraxner@iiasa.ac.at
Yos Sunitiyoso: yos.sunitiyoso@sbm-itb.ac.id
Ping Yowargana: yowargan@iiasa.ac.at

INTERNATIONAL MODELING COLLABORATIONS
CENTERED ON INDONESIA
Other collaborations are tackling air quality, sustainable
cities, resilience to natural disasters, water and energy
issues.
For example, Indonesia has great potential for
hydropower. Researchers from China and IIASA
collaborated on a study of how climate change could
affect hydropower on the island of Sumatra, accounting
for the physical effects on river discharge, and the
economics of installing and managing infrastructure.
The study, performed with the IIASA BeWhere model,
found that under a 1.5°C warming scenario, hydropower
production increases to the point where it can cut 40
million tonnes of CO2 from emissions – but under 2°C
that drops to only 10 million tonnes. If warming
therefore goes too far, it hampers efforts to mitigate
climate change.
An IIASA collaboration with the Institute for Global
Environmental Strategies (Japan) looked at approaches
for treating wastewater from the fish processing industry.
Using the GAINS model to assess different technologies
and governance options, the study showed that some
wastewater treatment approaches would generate
considerable methane and carbon dioxide emissions.
"By exploring different trade-offs, it is possible to identify
the option delivering the maximum benefits for both
climate and water,” says IIASA researcher Adriana
Gómez-Sanabria.

Adriana Gómez-Sanabria: gomezsa@iiasa.ac.at (see box)
Summer 2021 Options
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IIASA researchers collaborate with colleagues from
member countries and partner institutions around
the globe to develop holistic, systems-based
solutions and provide policy advice for some of
the most pressing problems society faces today.
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IIASA cohosted an online symposium
with the Russian Presidential Academy
of National Economy and Public
Administration to share recent research
and discuss challenges that demographers
may face in studying demographic
consequences of COVID-19.

As part of the Peking University
(PKU)-IIASA Postdoctoral Program,
IIASA hosted two joint postdoc fellows
working on Water-Energy-Land nexus
modeling and on regional water security for
the countries of the Chinese government’s
Belt and Road Initiative.

Innovative water modeling and
scenario assessment tools developed
at IIASA are helping policymakers in
East Africa to identify the principal needs
for effective water management policies and
improve water management in the region.

In a multi-institute collaborative effort,
researchers explored the impact of
different combinations of nonpharmaceutical interventions to curb the
spread of COVID-19 on reducing deaths, health
demands, and lowering healthcare costs in
Sweden.

www.iiasa.ac.at

Map depicting IIASA National Member Organizations in 2020
Background pattern: © Starline5588 | Dreamstime

Global research
highlights

The highlights include selected activities only, they are not comprehensive and do not aim at
providing an overview of IIASA’s regional research and policy activities.

IIASA provided essential support in the
development of the EU’s Second Clean
Air Outlook through model calculations
carried out with the IIASA GAINS model.

IIASA researchers are assisting with the
development of a National Forestry
Accounting Plan and Forest Reference
Levels for Iceland and Norway.

In Israel, a country suffering from
chronic water shortages, IIASA
researchers are co-developing a water
resources management tool with Israeli
colleagues.

Researchers created different
scenarios of the effects of economic
measures to tackle the COVID-19 crisis
in Austria using a novel economic model
developed at IIASA.

An IIASA-led study used systems
analysis methods to measure trade
interdependencies between US states
and found that the country’s current food
supply chain is often not optimized for using
available natural resources.

IIASA works with the Ministry of
Environment, Forest, and Climate
Change in India (MoEFCC) to develop
tools to assist Indian government
agencies in evaluating targets for the
Sustainable Development Goals (SDGs).

IIASA is providing modeling support to
Argentina, China, and India to develop
their Long-term Climate Targets (LTS) and
Nationally Determined Contributions
(NDCs) to the Paris Agreement with the
objective of strengthening climate related
policymaking, while simultaneously
strengthening the capacities in local
institutions to carry forward this work.

NatureMap, an integrated global map of
biodiversity, carbon storage, and other
nature services, is now being applied in
several countries, including Brazil,
Indonesia, and Mexico. The work will
contribute to decision making at the
Convention on Biological Diversity and the
Climate Change COPs taking place in China
and the UK respectively.

An IIASA-led study found that to ensure
universal access to affordable, reliable,
and modern electricity services in
sub-Saharan Africa by 2030, the pace of
electrification must more than triple.

In 2020, IIASA joined forces with SAS, a
global leader in analytics, innovative
software, and services, to help fight
deforestation and protect the planet using
the next generation of crowd-driven artificial
intelligence (AI).

Using a new analytical tool capable of
simulating an optimal mix of public
fund allocations and financial protection
instruments for disaster risk reduction, IIASA
researchers collaborated with colleagues in
Japan to support the systematic analysis of
public investment decisions in vulnerable
African countries.

www.iiasa.ac.at
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Adapting to droughts in
South Africa
One of the biggest challenges to global food security
is drought. This is especially true for smallholder farmers,
who often have limited access to resources for
responding to droughts. While household resource
availability varies, a lack of access to secure and adequate
land, as well as water-storage and irrigation infrastructure
are persistent problems for many smallholders.
In a recent publication, IIASA researcher Adam French
and colleagues presented findings from a study in South
Africa’s Western Cape Province. The study assessed
impacts of the 2015-2018 drought on smallholder farmer
livelihoods, as well as the coping and adaptation
strategies used.
Collecting and analyzing data from face-to-face
interviews and focus groups, the researchers found that
both government and private sector support improved
smallholder coping strategies. Additionally, the findings
indicate that information sharing and social network
participation helped some farmers adapt. Formalizing
structures for learning and knowledge sharing, as well
as refining mechanisms for distributing aid, were also
found to be important to enhancing future drought
preparation and response.
“Smallholder farmers in the Western Cape of South
Africa are particularly vulnerable to the region’s
recurrent droughts,” explains French. “Policymakers
should consider the insights of this locally-led research
into coping and adaptation strategies employed by
smallholders during the country’s historic drought of
2015-2018. In particular, the findings related to interhousehold diversity in drought response and adaptive
capacity have potential to inform more targeted and
effective support for building resilience to future
droughts.”

Improving water
security in East Africa
East Africa is the world’s fastest
growing region, with GDP increasing
by 5% or more each year for the last
decade. Part of this growth can be
attributed to the East Africa Vision
2050, an initiative launched in 2015 by
the Head of States of the East African
Community to increase development while
protecting the environment. A large focus of this
effort is achieving water security for the region, even
as demand increases from population and economic
development.
Through a partnership with the Lake Victoria Basin
Commission (LVBC), IIASA researchers are helping to
identify pathways to sustainable development. IIASA
researcher Sylvia Tramberend and colleagues have
developed water scenarios for 2050 that take
socioeconomic, climate change, and environmental
factors into account.
Because agriculture was shown to be a key driver
of water demand, IIASA and other stakeholders focus
on scaling up resilient water and agricultural systems
(scaleWAYS) in the extended Lake Victoria Basin.
Stakeholders have selected rice and livestock-fodder
systems for studying up-scaling potentials in the region.
“Co-development is imperative for research and the
implementation of potential solutions,” says Tramberend.
“The Lake Victoria Basin in East Africa is a hotspot of
socioeconomic and environmental change. Achieving
sustainability goals here can leverage development
opportunities beyond just East Africa. The institute’s
partnership with the LVBC has enriched our research
approach and we are committed to following a joint
approach to supporting and facilitating science-based
decisions about sustainable management of natural
resources in the region.”
Further info: www.iiasa.ac.at/wfas-eastafrica
pure.iiasa.ac.at/17125
Sylvia Tramberend: trambers@iiasa.ac.at

Further info: pure.iiasa.ac.at/17016
Adam French: french@iiasa.ac.at
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Regional impacts

Understanding the impacts
of climate change

Edward Byers: byers@iiasa.ac.at
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Further info: pure.iiasa.ac.at/17014
Alexia Fürnkranz-Prskawetz: fuernkra@iiasa.ac.at
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One of the biggest challenges during the COVID-19
pandemic has been accurate testing and detection rates
of the virus. In fact, most countries detected only 60%
or less of all infected cases by September 2020. IIASA
researchers endeavored to bridge this gap.
Led by Alexia Fürnkranz-Prskawetz and coauthors
from the Wittgenstein Centre for Demography and Global
Human Capital, the study analyzed the results from 3,000
likely parameter sets of an epidemiological model. The
technique was applied to the US due to the country’s
regional diversity and because the US accounted for
almost a quarter of all global confirmed cases and deaths
by September 2020.
The model depends on the lethality of the virus and
not contagiousness, which means more contagious
mutations of the virus do not affect the results. The
findings suggest that non-pharmaceutical interventions,
such as social distancing and masks, have been key to
containing the virus and preventing future waves.
“The number of COVID-19 infections is key for accurately
monitoring pandemics. A number of challenges, however,
such as varied testing policies and availability, prevent
accurate detection of all cases,” explains FürnkranzPrskawetz. “Previous studies aimed at reaching a more
accurate number by retroactively assessing infections,
but they are lacking in scope and often confined to a
specific population subgroup. Our research combines
the reported number of COVID-19 deaths with population
data and case-fatality rates to indirectly estimate the
fraction of people ever infected and the fraction of
people detected among the infected.”

© L.Elías

Getting a fuller picture of
COVID-19 infections

© Green Climate Fund

Estimated fraction of people ever infected among the total population and
fraction of people detected among the ever infected across states with stable
case-fatality rates as of September 8, 2020.

The Green Climate Fund was established as part of the
Paris Agreement to help developing countries mitigate
emissions and adapt to climate change.
One of the aims of the organization is to develop
institutional capacities to deliver climate action agendas,
which was the mandate of a recent consortium involving
IIASA, Climate Analytics in Germany, and the Center for
Clean Air Policy in the US. Together, the group delivered
technical assistance to help nine developing countries,
including Mexico and Nicaragua, better understand
climate mitigation and adaptation issues.
Efforts were focused on helping to build institutional
capacity on climate strategies. Services offered by the
consortium included climate finance and policy mapping,
climate risk profile, macroeconomic impact analysis,
and IIASA-led research on vulnerability assessments,
greenhouse gas inventories, and energy systems
modeling.
Vulnerability assessments combined data from
different models to calculate 14 indicators for scenarios
of socioeconomic and climate change and to further
understand to what extent the population and land
area is exposed. The research shows how emissions
mitigation and pursuing an agenda to reduce
socioeconomic vulnerability would benefit these
countries significantly.
“This group has worked diligently to build capacity on
mitigation and adaptation to climate change,” says IIASA
researcher Edward Byers, who was one of five IIASA
staff members involved in the project from 2019-2021.
“In Mexico and Nicaragua, we worked directly with
government agencies to assess climate vulnerabilities.
This capacity building will help these countries target
action to help the most vulnerable populations.”

Summer 2021 Options
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Further info: www.iiasa.ac.at/news/pollution-20
Pallav Purohit: purohit@iiasa.ac.at

© Saurav Purkayastha | Dreamstime

Malaysia relies heavily on the production of palm oil for
cooking and the production of oleochemicals. However,
increasing palm oil production has led to the generation
of excess agricultural wastes in the country. Effective
use of agricultural wastes for bioenergy can potentially
improve resource efficiency in the palm oil sector. IIASA
research has helped to identify optimal national policy
configurations for promoting sustainable bioenergy
production in Malaysia.
The study’s analysis shows that bioenergy
could contribute up to 30%, 27%, 22% and 6%
substitutions, respectively, of the country’s
long-term electricity, industrial heat, diesel,
and gasoline demands. This could lead to as
much as 58 million tonnes per year of carbon
dioxide emission reductions by 2050.
Additionally, the researchers showed that
as much as 40% of the country’s biomass
feedstock would remain available for use in
agriculture and other industries.
“We developed a specific BeWhere-Malaysia model
and the results were promising in terms of increasing
sustainable bioenergy production combined with
emission reduction targets,” explains study coauthor
and IIASA researcher Sylvain Leduc.
“Our study opens new opportunities to develop an
assessment for Southeast Asia on improving the
sustainable use of oil palm in order to benefit the
bioenergy industry and climate targets, as well as
afforestation,” adds first author Muhammad Nurariffudin
Mohd Idris, an alumnus of the IIASA Young Scientists
Summer Program (YSSP). “Coordination of policies on
the production of bioenergy among the national sectors
involved is key to achieving Malaysia’s nationally
determined contributions at a lower cost.”

Air pollution, linked to several million cases of premature
deaths each year, is the largest environmental risk to
human health worldwide. The problem is especially
bad in India, one of the world’s most polluted countries.
A recent World Bank report highlighting IIASA research
examined the actions and policies of megacities to tackle
air pollution. Part of a long-term collaboration between
IIASA and the World Bank on identifying cost-effective
strategies for air quality management in China, India,
South Africa, and Vietnam, the report offers lessons on
how governments can tackle the growing challenge
of air pollution by examining Delhi, Beijing,
and Mexico City.
The research, led by IIASA researcher
Pallav Purohit, shows that a large portion
of air pollutant emissions in India
originates from solid fuel used for
cooking, poor waste management
practices, and crop residue burning—all
of which are associated with poverty and
underdevelopment. However, sources of
pollution are only partly within large cities.
As much as 60% of air pollution in Delhi is caused by
fine particulate matter that originates from outside
the city.
“There is no silver bullet for solving the problems
associated with air pollution and only sustained
political commitment will address this very serious
issue,” explains Purohit. “Achieving clean air, which
would save millions of premature deaths annually,
needs integration over multiple policy domains,
including environmental policies focusing on pollution
controls, energy and climate policies, and policies to
transform the agricultural production system.”

Further info: pure.iiasa.ac.at/17007
Sylvain Leduc: leduc@iiasa.ac.at
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Tackling air pollution in India

Toward better bioenergy
efficiency in Malaysia

© Pramot Pantadet | Dreamstime
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Regional impacts

Co-creating digital tools to
address misinformation in the
social media age

Further info: pure.iiasa.ac.at/17013

© Plej92 | Dreamstime

Nadejda Komendantova: komendan@iiasa.ac.at

Analyzing environmentally
sustainable diets in the
European Union
Malnutrition is growing among European adults, as
more than half of the population is overweight or obese,
with very low adherence to recommended dietary needs.
This also correlates to a recent increase in diet-related
cardiovascular deaths. Additionally, the production
of unhealthy foods is closely tied to negative
environmental impacts. In the European Union,
agriculture is responsible for 10% of greenhouse gas
emissions and losses in reactive nitrogen, which poses
a substantial risk to air, soil, and water quality.
IIASA researchers Stefan Frank and Petr Havlik
contributed to research that looked at
consumer-side interventions and how
effective they may be in helping European
adults transition to diets that are both
more nutritious and environmentally
sustainable. The study combined the
implementation of dietary targets
derived from nutritional insights of
recent literature with modeling that
incorporates the overall socioeconomic
context, and return food system implications
of these diet policies. The models solve for the
necessary price changes to reach these dietary shifts at
EU population level.
“Recent research clearly shows that unhealthy eating
habits impact overall health and the environment,”
notes Frank. “A combination of food group taxes,
behavioral policies targeting consumer preferences,
and supply side measures targeted at producers will
help the EU hit its sustainable development goals by
2050. Our research contributes to a body of work that
makes it increasingly clear that now is the time to act.”

© Elenachaykina | Dreamstime

Misinformation is a problem that long pre-dates
current times. However, social media and other digital
technologies have made the spread of misinformation
nearly universal and its impact far broader.
When people use social media, they are using
emotional reasoning, which greatly amplifies the impact
of misinformation. This emotional reaction can lead to
preconditions and prejudices, which result in
discrimination, intolerance of differing viewpoints,
and unjust treatment of certain social groups.
Developing digital tools that deal with misinformation
in social media may be the solution, according to new
research. Co-Inform, an IIASA project funded by the
European Commission, develops digital tools such as
a browser plugin and a fact-checking dashboard to
stimulate critical thinking and the desire for social media
users to search for more information.
The goal of these tools is to decrease the influence of
instinctive and emotional reactions and activate more
rational reasoning. Researchers involved journalists,
citizens and decision makers in Austria, Greece, and
Sweden to gain diverse perceptions and worldviews to
create these tools. One of their primary goals was to
preserve freedom of choice while avoiding censorship,
and to create a variety of tools to increase their usefulness.
“The co-creation of digital tools is invaluable for
addressing misinformation online,” explains IIASA
researcher Nadejda Komendantova. “However,
journalists, policymakers, and citizens have very
different expectations around the features of these
tools. These expectations have to be addressed to
increase the usability of the tools.”

Further info: pure.iiasa.ac.at/16950
Stefan Frank: frank@iiasa.ac.at
Petr Havlik: havlikpt@iiasa.ac.at
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IIASA alumna and current Director of International
Affairs and Science Diplomacy at the American
Association for the Advancement of Science (AAAS),
Kim Montgomery, highlights the role of science
diplomacy in successfully addressing global challenges.

Advancing
global scientific
collaboration

he world is facing global challenges ranging
from the current COVID-19 pandemic to climate
change and food and water insecurity. Science
will be central to the progress of solutions and diplomacy
will be needed to ensure their development and
implementation. Thus, scientists, decision makers, and
governments – at the local, national, regional, and global
levels – must work together. This will not be an easy
task and it will require greater understanding and
cooperation between the scientific, policy, and foreign
affairs communities.
A framework for science diplomacy was developed
through a meeting hosted by the American Association
for the Advancement of Science (AAAS) and the Royal
Society of London (RS) in 2009. The report, published
in 2010, reviews the framework’s three dimensions
of science diplomacy: (1) science in diplomacy where
scientific evidence informs policymaking, (2) diplomacy
for science to foster international scientific cooperation,
and (3) science for diplomacy to utilize science’s soft
power to improve relations between countries.
As part of my current role as the Director of
International Affairs and Science Diplomacy at AAAS,
I have the privilege to direct the Center for Science
Diplomacy. Established in 2008, the center provides
thought leadership through its Science & Diplomacy
journal, collaborates with international partners
including The World Academy of Sciences (TWAS) to
offer science diplomacy trainings, and works to establish
and maintain scientific collaborations even when
diplomatic relations are strained or severed.
IIASA is an affiliate of AAAS, which is personally exciting
for me as an IIASA alumna and member of the IIASA
community. The institute is a leading example of a
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science diplomacy institution that was founded to
promote scientific collaboration between the West and
the East. Its charter, signed at the RS headquarters in
London in 1972, structures an organization with science
diplomacy goals – decades before the RS and AAAS
conceptualized the framework of science diplomacy.
Working in external relations at IIASA was instrumental
in expanding my science policy experience, which had
been developed working at US science agencies and for
the US Congress, to include firsthand experience in
international science. I had the opportunity to work
with national member organizations to highlight and
foster member activities, as well as initiate a value
proposition for IIASA membership. This experience
provided me with insights into the opportunities
and potential roadblocks to international
scientific collaboration.
With global challenges spanning
borders and science and technology driving
towards solutions, there is an increasing
role for science diplomacy. I am excited to
utilize my experiences in academia, policy,
and international organizations to help
bridge the scientific, policy, and foreign affairs
communities. To effectively do that, however, a
coalition involving diverse scientific disciplines and
policy stakeholders from local, national, regional, and
global levels is needed. I look forward to working with
AAAS’ partners, including IIASA, to strengthen that
coalition and meet this pressing need for science
diplomacy.

Kim Montgomery: kmontgomery@aaas.org

www.iiasa.ac.at

Kim Montgomery with Leigh Turner (UK Ambassador
to Austria and UK Permanent Representative to the
United Nations) and Albert van Jaarsveld (Director
General and CEO, IIASA). © Markus Rauchenwald | IIASA
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The new IIASA Strategic
Initiatives (SI) Program works
closely with the IIASA National
Member Organizations (NMOs)
to identify global and regional
initiatives of high strategic
impact to continuously push
the boundaries of systems
analyses in an environment
that is relevant to both policy
and society at large. Monika
Bauer sat down with Tyseer
Aboulnasr, Chair of the IIASA
Committee for Egypt to discuss
her participation in a series of
workshops that aimed to set
the agenda for the new
program’s research activities.
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Charting a
course for
IIASA strategic
initiatives
Q . Tell us about your experience participating in
the SI Program workshops and what benefits such
consultations hold for Egypt and other IIASA NMOs?
A . Given that this was the first consultation of its
kind, I was not sure what to expect. However, we were
extremely delighted that IIASA is consulting with the
NMOs to understand their priorities and to engage them
in choosing the direction of the winning projects that
will be pursued under the auspices of the program.
In this way, IIASA is ensuring the engagement of its
stakeholders from the start, which increases the
likelihood of transferring IIASA knowledge and expertise
to NMO communities once the project is completed.
The workshops were well organized and allowed
NMO members to express their views, thus allowing
for a broader perspective and better appreciation for
common problems. I am looking forward to hearing
which projects are chosen and to the opportunities for
continued engagement with them. I sincerely hope
that such consultations are a general direction IIASA
will continue to pursue and not just for the Strategic
Initiatives Program.

www.iiasa.ac.at

Q . What would you like to see as an outcome
from this initiative in the future?
A . It would be great if we can take this type of
collaboration a step further. Once projects are selected
by IIASA, the NMOs can, for instance, identify researchers
from their countries to engage with IIASA researchers
as stakeholders, thus providing better regional context
and possibly conducting their own projects related to
the institute’s work and sharing results regularly rather
than just at the end. There would be no transfer of
funds, no “required” work, just interested researchers
connecting to achieve common goals and produce
exceptional scientific work grounded in and connected
to realities on the ground.
Q . What was your biggest take away from
the experience?
A . My biggest take away was that IIASA regards NMOs
as partners and not just as a source of funding. Engaging
with NMOs in charting the direction of the SI Program’s
priorities, really creates a sense of responsibility on the
NMO side — that we as NMOs must become actual
productive partners in and not just recipients of the
institute’s work. In other words, IIASA is working with
NMOs to provide exceptional scientific outputs that
they can use to do good, each in their own region. This
enables us to truly work together to fulfil the goals IIASA
was founded to achieve — bringing people together
from East and West, North and South to collectively
make the world a better place.

Summer 2021
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Message from
the director
The last year and a half has been
extremely disruptive for everyone.
The COVID-19 pandemic and consequent
lockdown measures fundamentally changed
the way we work and live. The crisis has revealed
striking gaps in our interconnected world.
Despite this, IIASA continued to produce
impactful research and to collaborate
internationally. In 2020, 439 peer-reviewed
articles were published – that’s almost 40 more
items than in 2019. The institute – together with
the International Science Council (ISC) – also
launched the IIASA-ISC Consultative Science
Platform “Bouncing Forward Sustainably:
Pathways to a post-COVID world”. The platform
serves as a global hub for collaboration among
scientists, policymakers, and civil society. The
outputs of the initiative, which are supported
by an advisory board under the patronage of
the former Secretary-General of the United
Nations, H.E. Ban Ki-moon, include a series
of reports with key messages and
recommendations for policymakers on how
to help find a way forward and apply systemic
thinking in a post-COVID world.
The implementation of the new IIASA
Strategy 2021-2030 is well underway, as is the
development of the new IIASA Research Plan
2021-2024. The plan aims to position IIASA as
the primary destination for integrated systems
solutions and policy insights into the emergent
challenges and threats to global sustainability
through increased innovation, integration, and
agility. Next year, the institute will celebrate
its 50th anniversary. I am excited to take the
opportunity to both look back at 50 years of
IIASA and look forward to the next 10 years
of strategic IIASA research.

ALBERT VAN JAARSVELD

Awards for outstanding
young scientists

Four researchers from the 2020 virtual Young Scientists
Summer Program (YSSP) have been recognized for their
papers. Setu Pelz from the Europa Universität Flensburg,
Germany, and Johns Hopkins University, USA, won the
IIASA Peccei Award for his analysis on the impacts of grid
electricity access on rural non-farm entrepreneurship
and employment in Ethiopia and Nigeria. Bernardo
Buarque from University College Dublin, Ireland, received
the IIASA Mikhalevich Award for his study: “Evolving the
knowledge space: Towards a selection dynamics model
of patent classes”.
The Peccei award is named in honor of IIASA alumnus
Aurelio Peccei and recognizes policy-related research,
while the Mikhalevich Award, named after IIASA alumnus
Vladimir S. Mikhalevich, acknowledges mathematicallyoriented research. The winning papers were selected by
a committee comprised of one member from each IIASA
program based on their outstanding quality, originality,
and relevance.
Fellow YSSP participants Janet Molina Maturano from
Ghent University, Belgium, and Simon Plakolb from the
Technical University and the University of Graz in Austria
received honorable mentions for their work. In her paper,
Maturano developed a SDGs-guided toolkit taking into
account responsible scaling of citizen science projects
for farmers. Plakolb’s study investigated “Using the Future
State Maximization paradigm to analyze the emergence
of socially sub-optimal mobility behavior”.
“There were some exciting moments due to the inspiring
research we got to know during the virtual presentations
and discussions, but also times of wishing I could get to
know people at IIASA and other YSSPers in person. Overall,
it has however been a really worthwhile and interesting
experience. I highly recommend it,” says Maturano.
Further info: www.iiasa.ac.at/yssp/awards
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European Research Council funding news
Five IIASA researchers have won grants from the European Research Council (ERC)
to lead groundbreaking projects looking into the dynamics of global change.
AS SES SING P OPUL ATION T RENDS

CLIMAT E CHANGE AND NE W T ECHNOLOGIES
Energy, Climate and Environment Program Director,
Keywan Riahi, was awarded the GENIE project
(GeoEngineering and NegatIve Emissions pathways in
Europe). Funded by an ERC Synergy Grant and working
with colleagues from MCC (Germany) and Aarhus
University (Denmark), Riahi aims to identify if, how,
where, and when to use negative emissions technologies
effectively. The project will provide an urgently needed
interdisciplinary perspective of risks and opportunities
of these technologies.
“The aim is to bring social science into energy system
models. We want to understand and include soft factors,
such as public perception and social learning, which

www.iiasa.ac.at

are underrepresented in current integrated assessment
models,” explains Riahi.
In addition, IIASA researcher Charlie Wilson has been
awarded an ERC Consolidator Grant to study how the
digitalization of our everyday lives impacts climate
change and to explore how it can be steered to help,
rather than hinder climate action.
The Impacts of Digitalized Daily Life on Climate Change
(iDODDLE) project aims to develop an evidence-based
program of action to support policymaking aimed at
ensuring that digitalized daily life helps tackle climate
change, including the quantitative systems analysis of
energy and material flows.
CROWD-DRIVEN ARTIFICIAL INTELLIGENCE (AI)
The development of the crowdsourcing game
Picture Pile, which is funded by an ERC Proof of
Concept Grant, aims to provide users with the
opportunity to run their own crowd-sourced
image classification campaigns, which can then
train AI algorithms.
“The new platform will address the current gap
in the market for a platform that allows users to
build their own quality controlled crowdsourcing
campaigns to collect image classifications in an
efficient and fair way, and then make the data
collected openly and freely available. Once the
platform has been built, the running costs will be low,
and the overall benefit for society will be tremendous,”
explains IIASA Strategic Initiatives Program Director,
Steffen Fritz, who is developing the platform within the
Advancing Systems Analysis Program as part of the Novel
Data Ecosystems for Sustainability Research Group.

© Pictuyre Pile | IIASA

IIASA Population and Just Societies Program Director,
Raya Muttarak, was awarded an ERC Consolidator Grant
for the Population Dynamics under Global Climate Change
(POPCLIMA) project. She and her team will investigate
how the changing climate has affected, and will affect,
future population trends. The aim is to gain insight into
the socioeconomic costs of climate change and provide
more realistic population projections.
“The new projections take into account the impact of
climate change and help the design of policies that protect
vulnerable subgroups of the population," says Muttarak.
The ERC also awarded Sergei Scherbov, senior
researcher in the Population and Just Societies Program,
a 2020 Proof of Concept grant to develop research as
part of the ReAging project.
“With this research we present an innovative
methodology that produces scenarios of equitable normal
pension ages using the details of a specific pension system.
The project shows how fairness can enter public policy
discussions of aging,” notes Scherbov.

Further info: www.iiasa.ac.at/erc
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NEW APPOINTMENT FOR
NAKICENOVIC
IIASA Emeritus Research Scholar
Nebojsa Nakicenovic was one of
three new members appointed
to the Group of Chief Scientific
Advisors to the European
Commission. The group of seven
eminent scientists are appointed in
their personal capacities to provide
independent scientific advice to
the European Commission to
inform policymaking and provide
recommendations to improve the
interaction between policymaking
and scientific advice. The Prestigious
Earth and space science award for
Wadation, Research, Culture,
Education and Youth.
www.iiasa.ac.at/news/20-scientific-advisor

© Tomas1111 | Dreamstime

PRESTIGIOUS EARTH AND SPACE
SCIENCE AWARD FOR WADA

IIASA regional conference:
Systems Analysis in Eurasia
Systems analysis is a problem-solving process in which many people
participate: scientists of relevant disciplines, stakeholders, and decision
makers. To foster dialogue between the research and policy community,
IIASA cohosted the Systems Analysis in Eurasia conference in Moscow from
13-15 April 2021 in a hybrid format – combining online and in-person
attendance.
The conference, co-hosted by the Russian Academy of Sciences (RAS), the
Russian Foundation for Basic Research (RFBR), the National University of
Science and Technology MISIS (NUST MISIS), the Austrian IIASA Committee at
the Austrian Academy of Sciences, the Finnish Committee for IIASA, and the
Committee on Data of the International Science Council (CODATA), supported
by the Systems Analysis Committee of the RAS and the Geophysical Center of
the RAS, explored how the multilateral application of systems analysis can be
used to address societal challenges.
The conference built on existing expertise in the systems analysis
communities in countries across the Eurasian region to discuss and analyze
transformative approaches to achieving sustainability across multiple sectors
and regions. It attracted 27 high profile speakers from 13 countries, along
with a physical and virtual audience of over 700 viewers.
It was the third meeting in a series of IIASA regional conferences to foster
dialogue between research and policy communities. The first of these
conferences was the Americas regional conference co-hosted by IIASA, CAPES,
the US National Academies of Sciences, and the Getulio Vargas Foundation,
which took place in Rio de Janeiro, Brazil, in September 2019. The second
conference was the African regional conference, co-hosted by IIASA, the
National Research Foundation (NRF) South Africa, and the Egyptian Academy
of Scientific Research and Technology (ASRT), which took place in Pretoria,
South Africa, in December 2019. The next regional conference will be in Asia
in collaboration with the National Natural Science Foundation of China.
By Bettina Greenwell

Further info: www.iiasa.ac.at/eurasia21

IIASA Biodiversity and Natural
Resources Program Director,
Yoshihide Wada, was awarded
the American Geophysical Union’s
James B. Macelwane Medal 2020,
widely considered as the highest
honor for early career scientists
in the fields of Earth and space
science. The medal is given
annually to three to five early
career researchers for significant
contributions to the geophysical
sciences.
www.iiasa.ac.at/news/AGU-medal

ALL-WOMEN AUTHORED PAPER
ON COVID-19 PANDEMIC
IIASA researchers Benigna BozaKiss and Caroline Zimm, and
Transformative Institutional and
Social Solutions Research Group
Leader, Shonali Pachauri, have
combined their expertise in the
fields of energy, social, and
sustainability science to analyze
how the COVID-19 pandemic and
related containment measures
have exacerbated urban
inequalities. Their efforts have
culminated in a paper on
deprivations and inequities in
cities viewed through a pandemic
lens.
pure.iiasa.ac.at/17121
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Ayelet
Davidovitch
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By Monika Bauer

As a postdoc in the IIASA-Israel Program from 2018
to 2019, Ayelet Davidovitch developed policyrelevant scenarios to support identifying trade-offs
and synergies related to the Israeli energy system
transition that is expected to take place in the
coming decades. The research was conducted in
the former IIASA Energy Program in cooperation
with the Israeli Ministry of Energy, the Israeli Ministry
of Environmental Protection, and the National
Economic Council, and aimed to support Israeli
decision makers in answering questions related
to energy policy and environmental protection. It
directly addressed the vision of the Government
of Israel to transition to renewable energy.
Davidovitch is currently a research scholar in
the Porter School of Environmental Sciences at Tel
Aviv University, where she focuses on the
integrated assessment of energy economics, energy modeling, and climate change. More
specifically, she is continuing the research she was involved in during her IIASA postdoc
by exploring the interplay between consumer preferences for alternative fuel vehicles
and energy supply, using the IIASA Message-Transport model (MTix) with modifications to
country-level. The research team includes senior researchers from the IIASA Energy,
Climate, and Environment Program and Tel Aviv University. The project will support the
readiness of the transportation sector for new, upgraded energy technologies and
facilitate the formulation of policies to encourage the use of alternative fuel vehicles.
“My time at IIASA significantly impacted my career. The unique atmosphere and
international cooperation allowed me to develop my research and academic capabilities
during my postdoc. My on-going collaboration with the IIASA Energy, Climate, and
Environment Program is special. Everyone shares the same vision and is dedicated to the
mission. This truly creates a family environment where everybody is there for each other,”
she concludes.
CONNECT.IIASA. AC.AT

BRINGING TOGETHER THE GLOBAL SYSTEMS ANALYSIS NETWORK
Develop or Join relevant groups
to promote your research, share
best practice, and share other
targeted information.

www.iiasa.ac.at

Build and Coordinate your
virtual events, workshops, and
activities as part of your
research activities.

Cocreate, and build
communities of practice to
bring information together into
a shared, closed workspace.
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People profiles
Bridging science and policy
Marie Franquin is a neuroscientist striving to find
new ways to bridge the divide between science and
policy and communicate their impact on our lives.
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Marie Franquin: franquin@iiasa.ac.at
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By Monika Bauer
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Franquin joined IIASA in September 2020 as External
Relations Officer in the Communications and External
Relations Department. Her journey has taken her from
Paris to London to Montreal to Vienna, which necessitated
relocating during the pandemic. While her background
is in neuroscience, Franquin discovered her passion for
science policy in Canada when she joined the Science
and Policy Exchange, of which she is currently Internal
Director.
“While I am familiar with the science to policy interface,
I have never been so close to systems analysis research
in the past. Here at IIASA, I am learning how this research
can directly influence policies and how to maximize its
impact. I have also started building relationships with
our National Member Organizations (NMOs). The cultural
and scientific background of our NMOs and collaborators
represent a unique strength for the institute and I hope
to be able to support the continuation of an open and
dynamic dialogue with our stakeholders around the
world,” notes Franquin.
Her science to policy work in Canada focused on
giving a voice to the next generation of scientists, in
particular on topics such as redefining excellence and
promoting equity, diversity, and inclusion in academia.
At IIASA, she hopes to keep applying these skills and
knowledge in support of the institute's strategy for the
next decade.

Working on water
Taher Kahil studies the growing challenges to water
security and investigates innovative solutions.
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Kahil grew up in Tunisia, in a village famous for its copious
water supplies.
“We have the remains of a sacred fountain there called
the Water Temple, where the Romans took water to send
through an aqueduct to Carthage,” he says.
Due to rising demand, the mountain springs have
however begun to dry up, and people now have to pay
for water that was once free.
Kahil came to IIASA in 2015, after completing a PhD
at the University of Zaragoza in Spain during which he
developed hydro-economic models.
“My perspective is to bring economic thinking into
water management problems – how water can be
allocated in a more economically efficient way,” says Kahil.
To do this, he has developed the Extended Continentalscale Hydro-economic Optimization model (ECHO). This
calculates the most cost-effective ways to supply water
for agriculture, industry and homes while preserving
aquatic ecosystems. The model has been used to look
at Africa as a whole, and to zoom in on the Ebro, Jucar,
Lake Victoria, Yangtze, and Zambezi basins. Kahil also
uses cooperative game theory to ensure that water
allocation is equitable as well as efficient.
“We have had significant impact with the Lake Victoria
basin – influencing plans for development and
sustainable investment.”
In January 2021, Kahil was appointed Research Group
Leader of the new IIASA Water Security Research Group.
“We are now setting up a global version of ECHO,
linked to other in-house models,” he says. “I think that
will be unique.”
By Stephen Battersby
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Q&A
Crossing frontiers
towards sustainability
Michael Kuhn was appointed program
director of the newly established IIASA
Economic Frontiers Program in
January 2021.

Q What are the big issues in your field?
A Human capital modeling looks at economic
growth as a result of individuals’ efforts to improve
themselves. A good education and good health are
regarded as investments that lead to economic
returns for both the individual and society. In other
words, if I invest in better education and better health,
I can get a better job, earn more money, and live and
work longer, but by working more productively and
being more informed in my private choices, I also
contribute to the economy and society as a whole.
There are two large challenges to these beneficial
processes. First, there has been vast, and in some
places rising inequality in the opportunity for people
to undertake investments in their human capital.
Too many are disadvantaged from early on and never
have the chance to set their lives on a good trajectory,
but this also leaves their own communities and local
economies trapped without access to the virtuous
cycle. Second, climate change is a threat to human
capital. For example, severe weather such as extreme
heat can impact personal productivity and lower life
expectancy. With bleak prospects caused by climate
change, what is the incentive to invest in education
or health? The Friday4Futures movement shares the
same sentiment: Why bother about education, if
there is no world to live in? This issue needs to be
addressed in a scientifically more rigorous way.

www.iiasa.ac.at

Q This year, IIASA is embarking on a new strategy,
which will apply systems science to support
transformations to sustainability. The Economic
Frontiers Program is a new research program
established as part of this strategy. What are your
research objectives as program director?
A Economic behaviors lie at the heart of current
unsustainable development and therefore need to
be transformed. The Economic Frontiers Program
aspires to explore how economic policies and
institutions need to be changed to bring forth such
transformation. What needs to be done to achieve
an equitable distribution of economic outcomes and
opportunity? How do economies need to be shaped
when it comes to the overdue acceptance that we
are living in a finite and interlinked world? These are
some of the research questions we will be addressing.

© Barbara Simunics | VID

Q What is your area of research?
A As a young and idealistic student, I discovered that
economic thinking – if applied in the right way – may
be a powerful tool in changing the world for the better.
In my research, I use economic theory to study policy
issues at the interface of health, population, and
economic development. The fundamental question is:
How can we transform towards a sustainable society
when placing human wellbeing at the center?

Q What do you enjoy about working at IIASA?
A It is still early days, but I have been hugely
impressed by the diversity and depth of the research
undertaken at IIASA, by the welcoming openness
of my colleagues, and the interest the research I
envisage for the program has been met with.
By Bettina Greenwell

Michael Kuhn: kuhn@iiasa.ac.at
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