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Green growth

G rowth in the industrialized countries was literally fueled by oil and 
coal. For much of the time that we were putting fossil fuel resources 
to work for us, we could not guess that “the wealth of nations” 
would be won at such a high cost to the environment.

With many developing countries industrializing and growing rapidly, 
there is a danger of repeating the mistakes of an overreliance on fossil fuels. 
Opportunities now exist to avoid these mistakes by following a low-carbon 
pathway to future development, using clean “green” technologies that 
deliver the growth required without putting the future of our planet or 
the health of the local population at risk.

This issue of Options looks at the transition to a low-carbon economy, 
spurred principally by the need to mitigate global warming. As we enter what 
is being hailed as the biggest paradigm shift since the industrial revolution, 
it looks at the work being carried out by scientists at IIASA and its worldwide 
network of partners and collaborators in the field of renewable energy, 
advanced environmental forecasting and monitoring, sustainable water 
management, and many other key areas.

The articles provide a flavor of what research IIASA will conduct over 
the coming decade. The Institute is embarking on a new strategic plan 
that focuses our work on research to guide countries and regions through 
the major transitions they must face. For example, research that examines 
how to transform the energy system to provide its goods and services 
in a sustainable way (see pages 14–15, 18–19). Or research that finds 
more efficient and effective ways of using fertilizer and water to increase 
crop yields (see pages 20–21).

IIASA’s research identifies the technically and economically feasible pathways 
for this transformation, but research alone is not sufficient. Political will and 
bold policy action is essential to drive forward a new approach to the 
human and environmental challenges that confront us. +
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CLIMATE NEGOTIATIONS

Post-Copenhagen strategy

The world cannot wait until the United States 
and China, jointly or individually, are ready to 
take on more ambitious climate commitments. 
Europe needs to act on its promise to 
transform itself into “the most climate friendly 
region of the world moving towards a low 
carbon, resource efficient and climate resilient 
economy.” Europe should aim for 100 percent 
energy provision from renewable sources for 
Europe by 2050 combined with a proactive 
energy efficiency strategy. Moreover, it should 
seek to forge sub-global climate alliances 
with selected partners pursuing ambitious 
climate goals, with a view to facilitating a 
legally binding treaty within the UNFCCC 
framework. This network, consisting of an 
ambitious group of “climate pioneers” such 
as India, Brazil, Egypt, Indonesia, South Korea, 
Japan, and the Maldives, should be set 
up to representing various thematic areas 
such as forest conservation, climate-friendly 
infrastructural development, expansion of EU 

emissions trading, expansion of renewables, 
improving energy efficiency, and adaptation.

These are some of the policy visions set 
out in a report by the German Advisory 
Council on Global Change of which IIASA 
Deputy Director Nebojsa Nakicenovic is a 
member. The report identifies a number of 
initiatives to ensure that after the end of the 
first Kyoto commitment period in 2012 the 
world will not face the complete absence of 
an effective international climate regime. +

Nakicenovic N, Schulz NB (Contributors)  (2010). 
Climate Policy Post-Copenhagen — 
A Three-Level Strategy for Success. 

German Advisory Council on Climate Change. 
WGBU Policy Paper No. 6.

EXTREME WEATHER EVENTS

Least developed 
need help now

Internat ional ass is tance to f inance 
adaptation by least developed countries to 
climate-related extreme events is urgently 
needed, beginning now and continuing 
for the next two decades. This is the 
main finding from a study conducted by 
IIASA, the University of Cape Town, and 
six other scientific partner organizations in 
Africa, Europe, and the United States, and 
published in the Proceedings of the National 
Academy of Sciences.

The study, “Estimating least developed 
countries’ vulnerability to climate-related 
extreme events over the next 50 years,” 
is the first-ever analysis that takes losses 
from extreme weather events as an 
indicator of a state’s overall vulnerability, 
and it considers how vulnerability will 
be affected by both socioeconomic 
deve lopment and c l imate change. 
According to the research, in the second 
quarter of this century, the effects of 
socioeconomic development trends may 
begin to offset rising climate exposure. 
Thus, it is between now and 2030 that 
vulnerability will rise most quickly, likely 
resulting in large-scale impacts on human 
development and the environment, should 
adequate and expedient financial support 
not be made available. +

Patt AG, Tadross M, Nussbaumer P, Kwabena A, 
Metzger M, Rafael J, Goujon A, Brundrit G (2010). 

Estimating least-developed countries’ vulnerability to 
climate-related extreme events over the next 50 years.

PNAS 107(4):1333–1337.

CLIMATE CHANGE TARGETS

Keeping below 
the 2°C threshold

The first-ever research carried out into 
the relationship between midcentury 
climate change conditions and longer-term 
climate outcomes has been published by 
IIASA and partners in the Proceedings 
of the National Academy of Sciences. 
Based on explicit mitigation analyses, the 
research uses an integrated assessment 
modeling framework with a detailed 
representation of the energy sector to 
examine the dependence of climate 
change outcomes in 2100 on emission 
levels, atmospheric concentrations, and 
technology characteristics in 2050. It also 
identifies feasibility thresholds describing 
conditions that must be met by midcentury 
to keep particular long-term mitigation 
options open.

The research shows, for example, that 
to preserve the technical feasibility of a 
50 percent likelihood of keeping global 
average temperature at below 2°C above 
the preindustrial level in 2100, global 
emissions must be reduced by about 
20 percent below 2000 levels by 2050. 
Results are, however, sensitive to several 
assumptions, including the nature of future 
socioeconomic development. For example, 
if there is high demand for energy and 
land, maintaining the temperature below 
2°C with 50 percent likelihood requires a 
50 percent reduction in emissions below 
2000 levels by 2050, which is only barely 
feasible with known technologies. +

O’Neill BC, Riahi K, Keppo  (2010). 
Mitigation implications of midcentury targets 

that preserve long-term climate policy options.
PNAS 107(3):1011–1016.
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New, more comprehensive climate change scenarios have been 
developed by an international team, including IIASA, for use in research 
leading to the next report of the Intergovernmental Panel on Climate 
Change (IPCC). A report on the scenarios 
appears in the 11 February edition of Nature.

According to the report, how climate 
change will affect the environment and 
society will depend not only on the response 
of the Earth system to changes in radiative 
forcings, but also on how human beings 
respond to climate warming through 
changes in technology, economies, lifestyle, 
and policy. Because of the large uncertainties 
inherent in every one of these aspects, new 
scenarios that comprehensively explore 
the potential consequences of different 
response options are necessary.

The new scenarios also herald a new 
process in IPCC reporting, with a greater 

emphasis on impacts, adaptation, and vulnerability, and 
greater involvement of researchers and users from developing 
countries. The importance of the new scenarios is matched by the 

importance of the increased level and speed 
of communication and collaboration across 
different groups of researchers.

The report recognizes that, while scenarios 
do not offer a crystal ball for the future, the 
new coordinated approach for developing and 
applying them in climate change research will 
yield valuable insights into the interaction of 
natural and human-induced climate processes, 
and the potential costs and benefits of different 
mixes of adaptation and mitigation policy. +

Moss RH, Edmonds JE, Hibbard KA, Manning MR, Rose SK, 
van Vuuren DP, Carter TR, Emori S, Kainuma M, Kram T, 

Meehl GA, Mitchell JFB, Nakicenovic N, Riahi K, Smith SJ, 
Stouffer RJ, Thomson AM, Weyant JP, Wilbanks TJ (2010). 

The next generation of scenarios for 
climate change research and assessment. 

Nature 463(7782):747–756.

POPULATION PROJECTIONS

Europe’s 
demographic divide

A clear divide in population change 
will separate the Eastern and 
Western parts of Europe over the 

next twenty years. A combination of 
fertility, mortality, and migration trends 
will result in populations shrinking in 
Eastern Europe and growing in Western 
Europe, mostly due to migration gains 
(see map).

The population projections are part 
of a new European Demographic Data 
Sheet to be published in June 2010 by 
IIASA’s World Population Program and 
the Vienna Institute of Demography of 
the Austrian Academy of Sciences. The 
data sheet, which is published every two 
years, combines standard demographic 
indicators for all European countries with 
some more innovative measures.

Innovat i ve  data  inc ludes  the 
proportion of each population that has 
a remaining life expectancy of 15 years 
or less—an alternative view of population 
aging based on expected time to death 
rather than the conventional time since 
birth. The data sheet also estimates 

fertility rates that have been adjusted for 
the distorting tempo effect and hence more 
appropriately reflects the “quantum” of 
fertility (mean number of children per woman) 
than the conventional total fertility rates. +

From the end of June 2010, 
the data sheet will be available online at: 

www.populationeurope.org

MANY PATHS TO THE FUTURE

Next-generation climate scenarios

EUROPE’S CHANGING POPULATION The projected change in each country’s total population 
between 2010 and 2030 shows a clear divide between Eastern and Western Europe.

 >10% growth

 5–9.9% growth

 0–4.9% growth

 0–4.9% shrinking

 >5% shrinking

 no data
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RESEARCH METHODS

Tackling technologies
IIASA is contributing to the EC-funded project 
PROSUITE (PROspective SUstaInability 
assessment of TEchnologies), which will 
provide tools to assess the economic, 
environmental, and social dimensions 
of technologies in a s tandardized, 
comprehensive way. The new tools will be 
shared as free, open-source software and 
applicable to emerging and established 
technologies.

The project will apply the methodology 
for four technology cases with close 
consultation of the stakeholders involved: 
biorefineries, nanotechnology, information 
technologies, and carbon storage and 
sequestration. The technologies were 
chosen because of their potential for large-
scale implementation, as the products or 
services will have medium to high value 
added, involve innovative processes, and 
show potentially large impacts on several 
economic sectors. +

www.prosuite.org

RESEARCH TOOLBOX

Mediating climate change adaptation

IIASA will lead the work on assembling models, tools, and methods for assessing climate 
change impacts, vulnerability, and adaptation under the 3-year MEDIATION (Methodology 
for Effective Decision-making on Impacts and Adaptation) Project, an EC-funded 
collaboration of several European institutions which aims to contribute to implementation 
of the EU White Paper on Climate Change Adaptation.

Generic and context-specific knowledge of adaptation is fragmented and incomplete 
in Europe. The main objective of IIASA’s work is to develop and apply a toolbox for the 
assessment of impacts and vulnerability and of options to address key adaptation problems 
identified in specific case studies. As well as contributing to the case studies, the toolbox will 
be set up as a robust, stand-alone entity available for future use by experts and stakeholders 
in an adaptation decision-making context. It will also be an important component of 
MEDIATION’s common interactive Internet-based platform for knowledge sharing. +

IIASA’s Risk and Vulnerability Program 
www.iiasa.ac.at/Research/RAV/Projects/MEDIATION.html

EU POLICY

Responding to climate change

IIASA is taking part in a 3-year EC-funded project on “European responses to climate change: 
deep emissions reductions and mainstreaming of mitigation and adaptation (RESPONSES).”

Now focused on accelerating mitigation efforts, EU action on climate change is also 
seeking to reduce risks associated with climate change impacts. These policies have 
strong international dimensions, and as the scale of European policy grows, so climate 
actions need increasingly to be integrated and mainstreamed across all EU policy sectors

The RESPONSES project addresses EU policy challenges by: developing new global low 
emissions scenarios that place EU efforts in a global context; building an approach for assessing 
EU policies against mitigation and adaptation objectives and for developing alternative policy 
options; applying this framework in five EU policy sectors (water and agriculture, biodiversity, 
regional development/infrastructure, health and energy), linked by a set of cross-sectoral 
integrative activities; and synthesizing the results to new policy strategies. +

www.responsesproject.eu

ENVIRONMENTAL MONITORING

Networking Earth 
observations

How the Earth’s environment is changing 
and the consequences for human civilization 
are fundamental questions of our time. 
Given the global scale of these problems, 
and the complex relationships between 
physical phenomena, the biosphere, and 
human activities, an international effort 
is under way to develop a Global Earth 
Observation System of Systems (GEOSS).

IIASA is a partner in the three-year 
EC-funded EuroGEOSS project, which will 
develop, link, and make globally available 
EU information systems addressing 
forests, droughts, and biodiversity, as 
well as feeding these into current GEOSS-
development efforts.

A novel aim of EuroGEOSS is to exploit 
new social networks and communities on 
the Web to encourage informal sharing 
of information by people about their local 
environment (Geo-wiki.org; Flickr.com) and 
integrate this with information systems from 
official sources to improve environmental 
monitoring capabilities. +

www.eurogeoss.eu
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PRODUCT LIFE CYCLES

Bracing for impact

Life cycle impact (LCI) assessments are used 
to estimate the full range of environmental 
and social damage from products and 
services to discover the least harmful.

IIASA is taking part in LC-IMPACT, a 
new three-year EC-funded project, aimed 
at strengthening the decision-support 
mechanisms of LCI. The project has two 
main goals: (1) to provide improved, 
globally applicable life cycle impact 
assessment methods, characterization, 
and normalization factors that can be 
readily used in the daily practice of life 
cycle assessment studies; (2) to develop 
new impact assessment methods for 
categories not commonly included in life 
cycle impact assessments or where model 
uncertainties are very high (i.e., land use, 
water exploitation, resource use, and noise).

The improved decision support of 
the new factors will be demonstrated 
through case studies on food production 
(fish, tomatoes, margarine); paper production 
and printing; and automobile manufacturing 
and operation. They will be verified 
and disseminated through stakeholder 
consultation, a project Web site, workshops, 
courses, and user-group training. +

www.lc-impact.wikispaces.net

ENERGY & THE ENVIRONMENT

Impacts of energy 
transition

I IASA will manage Work Package 1 
“Environmental Impact Model and Cost 
Assessment,” of the new EC-funded project 
EnerGEO, which aims to develop a versatile 
modeling platform to enable planners, 
environmentalists, and governments 
to calculate, forecast, and monitor the 
environmental impact of changes in the energy 
mix on local, regional, and global scales.

Worldwide demand for energy is 
expected to grow for decades, causing 
concerns over the sustainability of energy 
consumption. Transition to a mix of 
sustainable energy sources will bring about 
environmental impacts on local and regional 
scales, and these need to be assessed to 
allow a balanced estimate to be made of 
the cost-benefit ratio of such a transition 
for the environment and society.

IIASA will develop and set up a model 
cluster for EnerGEO that can assimilate GEOSS 
(Global Earth Observation System of Systems) 
products and develop EnerGEO scenarios 
aimed at GEOSS impact assessment. +

www.energeo-project.eu

CARBON BUDGETS

Managing GHGs

IIASA is taking part in “GHG Europe—
Greenhouse gas management in 
European land use systems,” which 

aims to improve understanding and 
capacity for predicting the European 
terrestrial carbon and greenhouse gas 
(GHG) budget by applying a systematic, 
comprehensive,  and integrat ive 
approach.

GHG - Eu ro p e  quant i f i e s  t he 
annual-to-decadal variability of the 
carbon and GHG budgets of terrestrial 
ecosystems in the EU27 plus Switzerland 
and in six data-rich European regions 
via data-model integration, diagnostic 
and predictive modeling. IIASA will 
contribute research on agricultural 

management and practice by crop and 
grassland type and on socioeconomic 
dr i ver s  af fec t ing land use and 
management in Europe.

GHG-Europe uses a bidirectional 
interaction with stakeholders to provide 
regular and timely scientific advice targeted 
to the emerging needs of the UNFCCC 
process and for implementing post-2012 
climate commitments in Europe. +

www.vti.bund.de/en/institutes/ak/
projects/ghg-europe

LAND USE

Tracking biofuel imports

I IASA has been awarded a six-month 
contract to provide support activities for 
the development of baseline data and 
methodology for reporting requirements 
for biofuels. The contract will respond to 
the European Commission’s requirement to 
gain a complete picture of current biofuel 
imports to the EU and the origins and 
sustainability of these imports. IIASA will 
also help provide methodology for regular 
monitoring and reporting on impacts from 
increased biofuel consumption. +

IIASA’s Land Use Change and Agriculture Program 
www.iiasa.ac.at/Research/LUC

LONG-TERM PLANNING

Shifting paradigms
IIASA is part of an 11-strong EC-funded 
Consortium PASHMINA (Paradigm Shifts 
Modelling and Innovative Approaches) 
which aims to show that it is possible 
to better address global changes in a 
long-term time perspective (2030–2050). 

PASHMINA’s first task is to develop new tools 
(new generation models and indicators) with 
enhanced capabilities to take into account 
the interaction between the economy and 
the environment, paradigm shifts in the 
energy-transport-environment nexus, and 
the land-use and territorial functions related 
to agriculture, forestry, and more generally 
ecosystem services. +

www.pashmina-project.eu
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B
uildings, stretching from construction through use to 
demolition, account for two-fifths of global final energy 
demand. They are responsible for greenhouse gas emissions 
and pollution on a large scale, producing one-third of 
energy-related CO2 emissions, two-thirds of halogens, 

and as much as one-third of black carbon. For midcentury climate 
stabilization targets to be met, transition to a low-carbon or green 
economy will be needed within a tight timescale, and this will mean 
urgently tackling the multiple challenges related to building energy 
use. Architecture 2030, an independent non-profit organization, 
in 2006 proposed the “2030 Challenge,” tasking the global 
architecture and building community with adopting a plan for making 
new buildings and major renovations carbon-neutral by 2030, 
an aim that has since been echoed by numerous bodies, including 
the World Business Council for Sustainable Development in 2008.

Recent major advances in building design, materials know-how, 
technology, and policy have opened the way to possibly significant 
declines in global building energy use. Present and foreseen 
cutting-edge technologies can reduce energy consumption of 
new appliances, IT, and other electricity-using equipment in 
buildings by up to 65 percent by 2020, compared with the current 
baseline. Longer-term projections of technology improvements are 
speculative, but likely to provide significant additional improvement. 
With installation of on-site and community-scale renewable energy 
sources, it is now possible for many buildings and/or communities 
to become zero net energy consumers and GHG emitters, or 
even net energy suppliers, without their energy service delivery 
in any way being compromised. The new advances, which can 
be applied to new building schemes or retrofitted to the existing 
building stock, are not only cost-effective, but have the potential to 
provide enormous financial savings and to generate massive related 
benefits—for health, the environment, and the economy. Despite 
this, however, they are not being widely adopted. Why is this?

Standing in the way of achieving energy-saving opportunities 
in the building sector is a wide range of strong barriers that are 

highly variable by location, building type, culture, and stakeholder 
group. Perhaps the strongest barrier in this category is a major 
lack of technical, economic, and general knowledge related to 
low-energy buildings that exists not only “at the sharp end” among 
building designers and architects, but also among politicians, 
investors, tenants, and consumers. On the design side, designers 
are not up to speed on how best to incorporate efficiency practices 
(often framed in building code requirements) into building design. 
Even if efficient buildings are designed, the building construction 
industry in all countries remains largely unaware of the environmental 
impacts of its operations or is not prepared to apply these measures 
practically on site.

Most barriers could be overcome or mitigated through 
policies and innovative financing schemes, but because of their 
large number and diversity, no single instrument can unlock 
their potential. For example, the price of carbon would need 
to be very high indeed (above US$60/ton CO2), according to 
current research, and sustained over a long period, to make a 
significant dent in energy demand from the very complex and 

GLOBAL ENERGY ASSESSMENT

Sticks, carrots, 
and tambourines
The first buildings were constructed half a million years 

ago to provide shelter from the elements and protect against 

foes and predators. Buildings were transformational in terms of 

supporting the social stability required to foster human settlement and  

development. However, to mitigate global warming and to safeguard and sustain  

our health and the environment, buildings themselves must now be urgently transformed.

The SOLANOVA Project in Dunaújváros, Hungary

There are several documented examples of deep savings in heating 
energy use through renovations of buildings. The SOLANOVA 

Project (“Solar-supported, integrated eco-efficient renovation of 
large residential buildings and heat-supply-systems”) of the European 
Commission began in January 2003 (www.solanova.eu). The goal was 
to provide best-practice examples of the renovation of large, residential 
buildings in Eastern Europe.

In 2005 an unattractive and uncomfortable seven-story panel building in 
the Hungarian town of Dunaújváros was renovated as part of this project. 
Heating energy consumption decreased from 220 kWh/m2/yr before the 
retrofit to a measured consumption of 30 kWh/m2/yr over a 2-year period 
(a reduction of 86%).

The investment cost was 240 €/m2 plus VAT. Pay-back period, based on 
energy-cost savings only at current energy prices, is 17 years. +
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multidimensional building sector. This is why portfolios of policies, 
tailored to different target groups and to specific sets of barriers, 
are necessary for optimal results.

It is suggested that a combination of motivational instruments—
sticks (regulations), carrots (incentives), and tambourines 
(information or public leadership programs)—is needed to unlock 
the energy-savings potential in buildings.

As far as “sticks” are concerned, stringent and well-enforced 
building and appliance standards, codes, and labeling should be 
made obligatory  for all new buildings and retrofits.  The Swiss 
MINERGIE standard, a voluntary scheme, would provide a good 
basis for a mandatory one.

In poor countries, subsidies on energy price, which encourage 
energy use and thus wastage, should be minimized to absolutely 
necessary situations and periods and applied instead to capital 
investment into energy efficiency improvements and sustainable 
energy generation, which will deliver cheaper and cleaner energy 
services for a greater number of people. “Carrots” would include the 
use of energy pricing and taxation to encourage efficiency. In France, 

for example, new buildings respecting certain environmental 
criteria can be exempt from property tax for 15–30 years.

For the “tambourines,” capacity-building efforts to retrain all 
stakeholders in the construction process as well as consumers, building 
owners, operators, and dwellers must take place. In most countries 
the creation of comprehensive, integrated programs at universities and 
other educational establishments is needed to train current and future 
building professionals in the design and construction of low-energy 
buildings. The development of pilot projects is helpful to demonstrate 
the effectiveness and the everyday functionality of the new buildings to 
the public and investors. In this context, the role of the public sector as 
an early adopter is crucial. The development of the Passivhaus scheme 
in Germany has been instrumental in the strong development of low-
energy buildings over the past decade. It is further hoped that through 
lifestyle, cultural, and behavioral changes, still further significant 
reductions in building energy use will be possible.

Yet even a combination of tailored policies and the best-
thought-out implementation strategies cannot obscure the fact 
that three billion people in our world still have no access to 
clean, modern, energy services, relying instead on low-quality 
fuels for cooking and heating. Around 25 percent of the global 
population also lack access to electricity, with major implications 
for human development. Even where electricity is available, 
many suffer in developing and developed countries alike from 
“energy poverty,” commonly defined as the inability to obtain 
adequate energy services for 10 percent of household income. 
Therefore, reductions in final building energy demand must go 
hand-in-hand with supplying everyone with sufficient thermal 
comfort, a concept that, itself, differs from culture to culture. +

Further information The SOlANOvA Project at www.solanova.eu; 
the Global Energy Assessment at www.globalenergyassessment.org

Diana Ürge-Vorsatz, Professor and Director of the Center for Climate Change 
and Sustainable Energy Policy (3CSEP), Central European University, Budapest, 
Hungary, is Coordinating lead Author of Knowledge Module 10, Energy End-Use 
(Efficiency): Buildings, of the Global Energy Assessment.

BUILDING GREEN
CSET (left), the Centre for Sustainable Energy Technologies at the 

University of Nottingham, Ningbo, is China’s first zero-emissions building.
Green Lighthouse (right), at the University of Copenhagen, 

is Denmark’s first public carbon-neutral building.

The Global Energy Assessment (GEA)

Due to be published by Cambridge University Press in 2011, the GEA has 
28 knowledge modules, each consisting of an in-depth study of the major 

global challenges and their linkages to energy. Module 10, on buildings, part 
of the GEA’s technology review section, has the following content:

 + Sustainability challenges related to energy services in buildings
 + Strategies toward a low-energy building stock
 + Technological and non-technological options to reduce energy use in 

buildings
 + Barriers to improve energy-efficiency and distributed generation in 

buildings
 + Potential, costs, and benefits of energy conservation in buildings
 + Sector-specific policies to foster sustainable energy solutions in buildings

The GEA is a major initiative established by IIASA to help decision makers address 
the challenges of providing energy services for sustainable development. +
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Sharing the burden to cut greenhouSe gaS emiSSionS One of the key issues facing the 
current negotiations for a post-2012 agreement on climate change is how much 
industrialized (Annex I) countries are willing to reduce their emissions of greenhouse 
gases (GHG). Only a deal that is fair in terms of sharing the burden of cutting GHG 
emissions, reflects national circumstances, and minimizes the collective cost of 
tackling climate change will be sustainable.

In 2009 IIASA launched a scientific tool, known as the GAINS Mitigation Efforts 
Calculator, to openly compare the alternative schemes for sharing the burden of cutting 
GHG emissions among industrialized countries. The calculator queries the IIASA GAINS 
(Greenhouse gas—Air pollution INteractions and Synergies) model, which analyzes all six 
greenhouse gases included in the Kyoto Protocol, covers all anthropogenic sources 
included in the emission reporting of UNFCCC Annex I countries, and considers around 
300 different national mitigation options.

The model was recently reviewed by the Organisation for Economic Co-operation and 
Development which concluded: “The only prominent international model of mitigation 
costs which provides sufficient country detail to form a basis for understanding 
comparability in the negotiating context is the GAINS model produced by IIASA.”

http://gains.iiasa.ac.at

SuStainable energy Supply The International Atomic Energy Agency (IAEA) is the sole 
UN agency building capacity in overall energy planning. Over the past few years it has 
trained and advised numerous energy planning departments in countries across the 
globe. In support of such activity the IAEA adopted IIASA’s MESSAGE (Model for Energy 
Supply Strategy Alternatives and their General Environmental Impact), enhanced it to 
reflect specific conditions of developing countries, and, more importantly, added a 
user interface to facilitate its use by energy analysts. The Agency has also developed 
an extensive training program, including distance learning, to train energy analysts in 
developing countries. The IAEA has distributed MESSAGE to more than 70 countries, 
where it is being used to formulate and evaluate alternative energy supply options 
for a country or region, taking into account the constraints the country faces.

www.iiasa.ac.at/Research/ENE/model/message.html

Food Security In partnership with the UN’s Food and Agriculture Organization, 
IIASA has developed the Global Agro-Ecological Zones Assessment (GAEZ) model 
to produce a detailed global gridded inventory of agricultural yields and production. 
Using this information in conjunction with estimated attainable yield potentials, 
users of the model can estimate yield gaps and production opportunities worldwide, 
not just for today but for a range of different climate possibilities in the future. 
FAO and IIASA have used the model to analyze food security for a range of 
countries and regions from Bangladesh to China to Southern Africa.

www.iiasa.ac.at/Research/LUC/Research-GAEZ_Workshop

SCIENTIFIC TOOLS

models for green growth
From reducing greenhouse gas emissions to planning sustainable energy 
systems, IIASA provides policymakers with the evidence and the tools to make 
better-informed, more cost-effective policy decisions. Much of the advice 
stems from the results of complex, scientific models and data analysis.
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deForeStation in the congo baSin Starting in 2009, a new World Bank–sponsored project 
aims to find out what is likely to drive the deforestation in the Congo River Basin 
over the next 10–20 years. The Basin is home to the second-largest contiguous block 
of tropical forest in the world, and both a carbon-sink and rainfall provider for the 
countries within and around it. Yet the forests are under increasing pressure from the 
expansion of agriculture, mining, and oil extraction, among others.

“We wanted to better understand the drivers of deforestation; this would help us and 
the international community to define appropriate incentives to reduce deforestation,” 
says Carole Megevand, leader of the project at the World Bank. “And we identified 
IIASA’s GLObal BIomass Optimization Model (GLOBIOM) as a very appropriate tool to 
help us achieve our aims.”

GLOBIOM integrates the agricultural, bio-energy, and forestry sectors in order to give 
policy advice on global and regional issues concerning land use competition between 
the major land-based production sectors. The European Union and the Central African 
Forest Commission (COMIFAC) also use the model.

www.iiasa.ac.at/Research/FOR/globiom.html

climate change and europe’S ForeStS In 2009 the European Commission wanted to 
analyze the implications of different accounting rules for a future international 
climate change agreement. Different rules can dramatically change the outcome 
in terms of the amount of credits or debits generated, as well as the incentives 
for carbon sequestration and preservation.

“We asked IIASA to use its Global Forest Model (G4M) to project future emissions 
and removals of greenhouse gases from the EU land use sector and forests,” says 
Oskar Larsson from the European Commission’s Directorate General on Climate Action. 
“The model’s results helped us assess the implications of different accounting rules in 2020.”

G4M produces estimates for carbon emissions from deforestation and the 
carbon sequestration potential through afforestation and the management of 
existing forests, as well as the impacts of carbon incentives and the supply of 
timber and biomass for bio-energy.

www.iiasa.ac.at/Research/FOR/models.html

Future population Population projections are a key component in planning a 
country’s policies from pensions to schooling to health. In 2008 IIASA published 
its third update of probabilistic world population projections for 13 world regions. 
Since then IIASA demographers have been training and supporting statisticians from 
Belarus to the UK to produce their own countries’ probabilistic projections by level of 
educational attainment using IIASA’s population modeling techniques.

www.iiasa.ac.at/Research/POP

planning For diSaSter On average two cyclones hit Madagascar every three years. 
The immediate cost of helping victims and repairing critical infrastructure is often 
huge and can overwhelm the ability of the government to finance the recovery process.

In 2009 IIASA collaborated with the World Bank and the Malagasy government 
to better prepare the island’s finances for disaster. They applied IIASA’s interactive 
CAtastrophe SIMulation (CATSIM) model to assess the consequences of natural disasters 
for public finances and the benefits of hedging these risks via risk financing mechanisms.

“During the project, IIASA’s CASTSIM model helped Madagascar’s finance ministry 
explore the design of a national disaster reserve fund and a stand-by credit facility 
with a multilateral finance institution contingent on a severe disaster occurring,” 
explains Alexander Lotsch, who led the project for the World Bank. “CATSIM helped 
local planners make more informed decisions and provided a framework to improve 
the government’s disaster risk management practices.”

www.iiasa.ac.at/Research/RMS/Projects/Risk_Management.html
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P
art, but not all, of the transfor-
mational processes taking place 
in the world today is the same as 
that seen in the inherent rhythms 
of natural systems that have been 

studied in work on resilience and adaptive 
management.

Complex natural systems work in rhythms, 
with a frontloop phase of slow, incremental 
growth and accumulation, and a backloop 
stage of rapid reorganization leading to 
renewal or, rarely, to collapse. The frontloop 
phase is more predictable, with higher 
degrees of certainty. In both the natural 
and social worlds, it maximizes production 
and accumulation. We have been in that 
mode since World War II. The consequence 
of this is not only an accumulation and 
concentration of wealth, but also the 
emergence of greater vulnerability because 
of the increasing number of interconnections 
that link that wealth, and those who 
control it, in efforts to sustain it. Little 
time and few resources are available for 
alternatives that explore different visions 
or opportunities. Emergence and novelty 

is inhibited. This growing connectedness 
leads to increasing rigidity in its goal to 
retain control, and the system becomes ever 
more tightly bound together. This reduces 
resilience and the capacity of the system to 
absorb change, thus increasing the threat of 
abrupt change. We can recognize the need 
for change but become politically stifled in 
our capacity to act effectively.

Creative destruction
When abrupt change occurs, there is a 
move to the backloop stage. In my opinion, 
this started with the fall of the Berlin Wall 
and the collapse of communism following 
the earlier defeat of fascism. Both the 
communism and fascism of the last 70 
years fell to the slow evolution of modern 
democratic systems of governance. Wealth 
itself and broadening wealth combined 
to lead to our present vulnerability on 
the world stage. We are entering the 
backloop of reorganization that entails the 
collapse of accumulated connections and 
the release of bound-up knowledge and 
capital. However, it also opens a creative 

potential and the opportunity for “creative 
destruction” as described by Schumpeter 
in 1942. This backloop phase is inventive, 
inherently unpredictable, and uncertain. 
This process of birth, growth, and change in 
frontloop/backloop cycles can be observed 
in all systems from a cell in the body, to an 
individual in his or her phases of life, to the 
operations of management agencies, to the 
function of research organizations, and to 
society itself. For whole societies that lack 
a democratic process of periodic evaluation 
and revision, we have seen, historically, 
examples of the full extreme, that is, periods 
of social/economic collapse so profound that 
the only remaining social support for the 
individual was the family. This can result in 
a poverty trap, in which the emergence and 
renewal generated by deep collapses and 
cycles usually shift elsewhere.

But now in a world of globalization, there 
are few elsewheres. The developed world 
has been in a phase of extraordinary wealth 
accumulation. The proportion of people 
in the world labeled as poor declined by a 
dramatic 50 percent between 1980 and 2000. 

A CHANGING WORLD

Coping with transformation 
What we can learn from natural systems

Global economic crisis, biofuels tightening the link of energy to food prices, a steep 
ramp in energy prices, failure to reach international agreement on climate change, 
a euro bail-out, riots in Greece, calls for radical banking reforms....The world seems to 
be moving toward a major transformation. Why is it happening, and happening now? 
How should we cope with the upheaval that it brings? What will the outcome be?
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Nevertheless, pockets of poverty deepen 
and extend in Africa. Parts of South America 
are on the verge of economic collapse.

A major pulse
In all situations, both good and bad, there are 
implicit assumptions that the critical, hidden 
ecological processes that sustain economic 
development persist. Inevitably, this has 
made society blind to the many signals 
of vulnerability and resistant to possible 
solutions. There is growing instability. 
Inequity between rich and poor and new 
physical and global impacts stemming from 
this inequity lead to global vulnerabilities 
such as global economic instabilities, climate 
change, biodiversity loss, unexpected 
diseases, and geopolitical instability. These 
are large in scale and consequence. They 
are new enough in extent that we lack 
the institutions to manage the transitions. 
They suggest a stage of vulnerability that 
could trigger a rare and major “pulse” of 
social transformation. The world of humans 
has witnessed only a few such major 
pulses or periods of transformation in its 

evolution: agricultural settlement by the first 
hunter-gatherers, the industrial revolution, 
and, now, the global interconnected 
communications-driven revolution.

Adventures in living
Society is now at a stage in history in which 
one pulse is ending and another beginning. 
The immense destruction that a new pulse 
signals is both frightening and creative. 
It raises fundamental questions about 
transformation. The only way to approach 
such a period, in which uncertainty is very 
large and one cannot predict what the future 
holds, is not to predict, but to experiment 
and act inventively and exuberantly via 
diverse adventures in living. That leads, 
then, to a strategic sense of how to proceed. 
Do not try to plan the details, but invent, 
experiment, and build. Although this may 
sound easy, at such times existing centers 
of local power resist larger opportunity 
because of the threats they perceive in 
the unknown. Consequently, it is essential 
to encourage innovation through a rich 
variety of experiments and transformative 
approaches that probe possible directions. 
It is important to encourage 
experiments that have a low 
cost of failure to individuals, 
t h e  e n v i r o n m e n t ,  a n d 
careers, because many of 
these experiments will fail. 
The Internet is a key. Reduce 
inhibitions to change, which are common 
when systems get so locked up. Protect and 
communicate the accumulated knowledge 
and experience needed for change. Promote 
discourse among all parties involved to try to 
understand where we are going and how to 
achieve it. Encourage new foundations for 
renewal that build and sustain the ability 
of people, economies, and nature to deal 
with change, and ensure that these new 
foundations consolidate and expand our 
understanding of change. Allow sufficient 
time. This pulse is a global phenomenon, 
and it could potentially affect all levels of 
the hierarchy, all the way up the chain, 
from the individual/family to national and 
global systems. The responses of the world 
community since 9/11 to the possibility of 
transformation have been at best adequate 
or bad. The question is how to tip the scales 
more toward adequately good and achieve 
a better balance in the world by improving 
the lot of poverty-stricken populations, 
reducing extremes of population growth 
and collapse, and nurturing inventive 
solutions. What I observe is that the good 

approaches are less in ascendance at the 
present, and narrow, powerful, military, 
and protectionist economic approaches are 
taking precedence.

Extremism and inequity
In the late economic bubble of 1999–2008, 
business and government combined and 
dangerously usurped the equilibrium normally 
provided by balanced government, which 
threatens the breadth of influence needed in a 
democracy. There is a tendency toward greater 
extremism, which ignores the broad inequities 
within society, or toward narrow approaches 
that preclude attempts to address diversity. 
The scale of the issues is such that they are 
beyond the reach of any one company, sector 
of the economy, or government. We need a 
cooperative international effort that involves a 
major contribution 
to transformation 
by people of vision 
or by groups of 
people thinking 
deeply about the 
nature of risk and 
the unknown, and 

finding novel and transparent ways to 
approach both. That is why the Internet is 
such a positive force at this time. It is a place 
for inventing the creative experiments that 
cover scales and that can fail safely as new 
possibilities are created and tested.

The Internet can be inherently international. 
We can act as nested sets of communities and 
then scale upward, trying to engage people 
functioning at all levels. Those are communities 
of citizens, really, but ones with different 
roots in scholarship, business, government, 
and nongovernmental enterprise. If Shell 
Oil can invent ways to open their visions of 
the future, and British Petroleum can begin 
strategic subsidy of untraditional energy 
supplies, then surely small groups of scholars 
and government and citizens can invent 
such experiments outside each of their own 
organizational constraints. +

Further information IIASA Strategic Plan 2011–2021 
at www.iiasa.ac.at/Admin/DI/strategicplan

Professor C.S. “Buzz” Holling has been 
among the eminent scientists advising IIASA 
on the development of its new strategic plan: 
Research for a Changing World.

C.S. “Buzz” Holling was IIASA Director 
from 1981–1984 and is founder of 

The Resilience Alliance. His research 
interests are, in his own words: 

“the structure, function, and history of 
eco- and social systems and the way they 

survive, evolve, and succeed or fail.” 

Fall of the Berlin Wall, 1989 
Photo: Raphaël Thiémard | Creative Commons

© R. Kautsky | Azote
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A new blueprint indicates that, 

while the vision of a Europe powered 

by renewable energy is technologically 

feasible, new policies and investment 

behaviors will be needed to achieve this.

A
pproximately 65 percent of the world’s electricity is derived 
from the burning of carbon dioxide–emitting fossil fuels, 
primarily oil and coal. While historically governments’ main 
concerns with respect to energy have been security of 
supply and affordability, climate change has created a third 

imperative, namely, the need for “decarbonization.” According to 
the Intergovernmental Panel on Climate Change, if the world is to 
avoid “dangerous” climate change, carbon dioxide emissions from 
the global energy system will have to fall to zero by the second half 
of the century. In industrialized regions such as Europe, this would 
mean emission reductions of at least 80 percent by 2050. Many 
view the complete decarbonization of electricity as the cornerstone 
of the transition to renewable energy.

A new report by international energy experts from the United 
Kingdom, Germany, and Austria, 100% Renewable Electricity: 
A 2050 Roadmap for Europe and North Africa, explores the 
policy- and market-based developments that, if implemented, 
could allow this transition to take place. A key finding of the 
report is that the technology exists to make a complete transition 
to renewable electricity at little or no additional cost to consumers 
and with no sacrifice in security and system reliability. Indeed, 
according to the study, consumers could eventually enjoy 
“considerable—and growing—cost savings.” Such a transition will 
be possible, however, only if there are new policies in place that 
influence investment behavior within the next ten years. Rather than 
focusing on a single regulatory approach, such as an international 
cap on emissions, the report identifies a portfolio of measures that 
would enable strategic investment in the necessary infrastructure 
and remove existing barriers to change. These policies include:

GREEN pOWER

100% renewable electricity
in Europe and North Africa by 2050 — 
from vision to reality

KEy FINDINGS OF THE REPORT
 f Europe and North Africa could meet all their 
electricity needs from renewable sources by the 
middle of the century if the political will exists and 
if economic incentives are in place.

 f It is technically feasible to produce a pancontinental 
SuperSmart Grid powered by solar farms in 
North Africa, hydroelectric plants in Scandinavia 
and the European Alps, onshore and offshore wind 
farms in the Baltic and North Sea, marine energy, 
and biomass power facilities.

 f The rapid deployment of renewable energy 
capacity at scale will bring down the cost of 
low-carbon technologies, resulting in energy that 
is cost-competitive and can provide affordable 
electricity across the region.
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 f Harmonizing existing forms of support for renewable energy to cover power 
generated in one country and consumed elsewhere, such as wind power from 
the North Sea or solar power from North Africa, and extending the length of time 
that laws supporting renewable energy are in place, thus providing manufacturers 
of renewable power components the security necessary to scale up production 
capacity to meet future demand.

 f Connecting existing national power markets toward a system with a single market 
and grid for Europe and North Africa by 2050, via a SuperSmart Grid (SSG). An 
SSG is the infrastructure that would transmit renewable electricity from a variety 
of small and large generation sites scattered over wide areas and with the ability 
to manage both fluctuating supply and loads.

 f Extending the planning horizon for grid capacity expansions from the current 
standard of five years, so that new investments will be made based on their fit 
with the fully renewable SuperSmart Grid by 2050.

 f Harmonizing and improving the transparency of regulations for infrastructure 
siting and development across Europe and North Africa in order to make project 
development more predictable and thus reduce the risks to investors.

The report analyzes the difficulties that could be encountered by European countries in 
trying to satisfy their total energy needs using domestically produced renewables, given 
the constraints on land availability in Europe. It also concludes that, by working together, 
European and North African countries could take advantage of the Sahara Desert’s 
virtually unlimited sunshine and Europe’s large financial flows, to develop renewable 
power-generating and transmission capacity to satisfy the needs of both regions.

SECURITy OF SUPPLy On the issue of energy security the study suggests there would 
be “a lower level of risk” than at present. Europe currently imports little electricity, but 
buys most of the fuel needed to generate it (some 41, 61, 84, and 97 percent of its 
coal, gas, oil, and uranium, respectively) from non-EU countries, and this percentage 
is expected to rise to an average of nearly 75 percent over the next decades, with 
the majority of new imports coming from Russia—an issue of concern in view of the 
Russian–Ukrainian gas crises of 2006 and 2009. The potential disruption to solar 
energy supplies from possible terrorist activities in North Africa is considered low. 
Solar electricity would come from a range of geographically widely dispersed North 
African states, thus making it very difficult to cause any major disruption to supply.

ENVIRONMENTAL CONCERNS Solar energy is clearly green, both in terms of having 
no direct CO2 emissions and with respect to its lifecycle carbon footprint. However, 
solar thermal power stations, like all other thermal plants, require cooling, and the 
most efficient and cost-effective means of cooling utilizes a large amount of water. 
Solar plants are, by necessity, located in regions of low average cloud cover, and 
hence arid conditions. Thus, a clear tradeoff will need to be made between cost 
and water usage, as the alternative dry cooling technologies slightly reduce plant 
efficiency, particularly when the ambient temperature is high. Managing local water 
issues and ensuring that solar thermal stations take account of other potential water 
users that contribute to sustainable development, will be a critical governance issue.

A POLICy ROADMAP It is well known that outdated grid architecture is a barrier to improved 
penetration of renewable power. Less well understood is the extent to which markets 
themselves may need to be restructured and the different policy mechanisms harmonized, 
all of which takes time. A key contribution of the report is that it sets out a realistic policy 
“roadmap” or timeline for policy changes, establishment of market structures, attracting 
investment and finance, and setting up the infrastructure and planning required to make 
the vision a reality. The first stages of policy development, at the European level, would 
have to begin by 2015 to allow sufficient grid expansion by 2020, which in turn would be 
necessary to manage the expansion in renewable generating capacity by 2030. +

Further information 100% Renewable Electricity—A roadmap to 2050 for Europe and North Africa 
is co-authored by international climate and energy experts from PricewaterhouseCoopers llP, IIASA, the 
Potsdam Institute for Climate Impact Research, and the European Climate Forum. The report examines 
the potential for powering Europe and North Africa solely by renewable electricity by 2050 and the 
opportunities that this transformation presents to the power sector. The study provides policymakers and 
business leaders with clear direction and a step-by-step approach regarding how to achieve this vision.

Dr. Anthony Patt is a Senior Research Scholar in IIASA’s Risk and vulnerability Program.

REGIONAL TRANSMISSION LINES 
This schematic map suggests the need for a network of 
point-to-point high voltage direct current (HVDC) lines 
connecting hubs of power supply and demand across 
Europe and the Mediterranean. It is essential to plan 
these at the regional scale; this will require a shift in 
regulation, as currently grid planning occurs almost 
exclusively at the national level in Europe. 
Source: Potsdam Institute for Climate Impact Research (PIK)
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DIFFERENT TECHNOLOGIES FOR PRODUCING ELECTRICITy 
The figure illustrates typical current total generation costs, 
current installed capacities, and potential for generation cost 
reductions for the most common technologies, based on 
several data sources. The blue bars represent the range of 
electricity costs for new installations, as of 2009, for a 
variety of technologies. But these costs can and will change. 
The green bars indicate the total installed capacity worldwide. 
Source: IIASA (Data sources: IEA, US DoE, NREL)
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I
n early 2009 the first two satellites to measure the global 
concentrations of carbon dioxide in the Earth’s atmosphere from 
space were launched. Both aimed to dramatically improve the 
way scientists monitor greenhouse gas emissions by replacing 
partial observation from sensors in aircraft, ships, and on the 

ground with the complete planetary coverage that only satellites 
can provide. Such measurements are vital to improving our 
understanding of the role of the terrestrial biosphere in the global 
carbon cycle, which, according to the Intergovernmental Panel on 
Climate Change’s Fourth Assessment Report, is the largest single 
source of uncertainty in the global carbon budget.

To reduce the uncertainty a huge scientific effort is required, 
from launching the satellite through to translating the satellite 
images and data into a usable format for the world’s climate 
change specialists. Working at such a cutting edge is not without 
risks. On 24 February 2009, shortly after takeoff, the NASA satellite 
known as the Orbiting Carbon Observatory failed to reach orbit 
and crashed back to Earth. Fortunately, a month earlier Japan’s 
GOSAT (Greenhouse Gases Observing Satellite) had successfully 
launched and is now sending back images and data on carbon 
dioxide and methane from 56,000 observation points over the 
Earth. Turning such images and data into maps and inventories 
and verifying their contents is essential to providing Earth System 
scientists with the information that, until now, they have been 
missing. IIASA over the past decade has been specializing in 
processing and verification of this type.

Between 2001 and 2005, IIASA worked with 13 partners, including 
the European Space Agency, as part of the EU-funded Siberia II 
project, which would become the first project to exploit the full range 
of electromagnetic wavelengths used by satellite sensors. The study, 
coordinated by Professor Christiane Schmullius of the University of Jena, 
Germany, showed that certain key processes, notably land cover and 
cryospheric dynamics (the dynamics of the frozen areas of the Earth), 
vegetation seasonality, and fire, can be recovered from satellite data. 
IIASA applied its ecological knowledge of Siberia’s forests to calibrate 
and validate the techniques needed for retrieving such information 

from the satellites. This, in turn, enabled the project 
to be the first to accomplish full greenhouse gas 
accounting (FGGA) for 3 million km2. FGGA compiles 
an inventory of all the greenhouse gas emissions 
that are emitted and removed from the atmosphere; 
it thus provides vital input for scientists to develop 
climate change models and for policymakers to 
set and monitor targets to reduce emissions.

The results of Siberia II brought scientists a step 
closer to understanding the way nature releases and 
absorbs carbon to and from the biosphere. But despite 
the uncertainty of the greenhouse gas accounting 
being reduced to half that previously reported, 
the uncertainty of the final results still remained 
at between 40 and 60 percent. More research 
was needed, particularly to better understand the 
Earth’s carbon sinks—the reservoirs that absorb 
carbon dioxide out of the atmosphere and store it.

Advances in space-based measurements of the 
Earth in theory offered the raw data for use as a basis 
for furthering this understanding. The Advanced 
Synthetic Aperture Radar (ASAR) on the European Space Agency’s 
Envisat satellite could measure boreal forest biomass well beyond 
levels previously reported by penetrating cloud cover and darkness 
and, most importantly, vegetation, to measure the quantity of 
biomass not visible to the human eye. Forests store the carbon they 
absorb in both biomass and soil; the boreal, mainly coniferous, forest 
ecosystems of high northern latitudes sequester much more carbon 
than tropical forests, making them one of the most significant 
carbon sinks in the world.

However, scientists still needed to reliably retrieve detailed 
biomass information from the images taken by the ASAR. A team 
led by Dr. Maurizio Santoro from the research consultancy, 
Gamma Remote Sensing, developed a new processing algorithm 
to produce a large-scale boreal forest biomass inventory and 
map from the satellite information. The team asked IIASA to 

CARBON CYCLE

Harnessing 
the power of

Satellites
IIASA scientists 
are working closely with 
space agencies and research institutions 
to develop and verify the way satellites collect 
and process information about the global carbon cycle. 
The findings are reducing the huge scientific uncertainties 
surrounding how the natural world both releases and 
absorbs greenhouse gas emissions, which in turn will 
improve climate change predictions.
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provide validation sites for the development and testing of the 
algorithm and to review the subsequent procedures and results. 
“The algorithm provided unexpectedly good results,” says IIASA’s 
Professor Anatoly Shvidenko. “Besides helping researchers to better 
project future climate and biological processes, the maps can provide 
effective forest fire protection monitoring and other important forest 
management activities.” Indeed, forest wild fires can dramatically 
increase the amount of carbon released to the atmosphere. For 
example, thanks to the radar data and algorithm, we now know 
that the catastrophic Russian forest fire of 2003 emitted 270 million 
tons of carbon—more than the 250 million ton goal for emission 
reductions under the Kyoto Protocol.

The success of any future international agreement to tackle 
climate change that succeeds the Kyoto Protocol relies on the ability 
to accurately monitor countries’ greenhouse gas emissions and 

compare these with agreed targets. One of the main goals of the 
GOSAT mission, managed by a consortium of the Japan Aerospace 
Exploration Agency, Japan’s Ministry of the Environment, and Japan’s 
National Institute for Environmental Studies (NIES), is to measure 
carbon dioxide and methane across the globe. The NIES team led by 
Dr. Shamil Maksyutov has asked IIASA to independently verify the 
measurements. IIASA is using its vast databases of land resources 
and estimates of carbon in the terrestrial ecosystems from ground 
observations to rigorously compare with and therefore validate 
the data from the satellite. Increasing the quality of data on land 
cover is an ongoing challenge for scientists, and IIASA has recently 
developed an innovative tool, Geo-Wiki, that enrolls the help of 
a global network of volunteers to check land cover information.

Because of the huge costs involved in launching satellites, 
space agencies always conduct extensive studies into the 
feasibility and benefits of new satellite missions. Currently, the 
European Space Agency is assessing the scientific focus of the 
Earth Explorer mission due to be launched in 2016. One of the 
final three candidate missions is BIOMASS which aims to acquire 
global measurements of forest biomass to assess terrestrial 
carbon stocks and fluxes by using, for the first time, radar with 
the P-bandwidth which is uniquely sensitive to forest biomass. 
Work by IIASA has helped to demonstrate the feasibility and 
benefits of such a cutting-edge scientific mission which is expected 
to cost in the region of €150 million. If BIOMASS is selected as 
the satellite mission, it will provide an efficient and cost-effective 
tool to consistently measure biomass on the ground and so 
allow another crucial step to be taken not only toward reducing 
the uncertainties surrounding the spatial distribution of carbon 
stocks and carbon exchange, but also in estimating carbon 
emissions due to human-induced or natural disturbances. +

Further information IIASA’s Forestry Program at www.iiasa.ac.at/Research/FOR 
and the Geo-Wiki Project at www.geo-wiki.org

Professor Anatoly Shvidenko is Acting leader and Dr. Steffen Fritz, 
Mr. Ian McCallum, and Dr. Dmitry Shchepashchenko are Research Scholars 
in IIASA’s Forestry Program.
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LAND USE IN RUSSIA
Combining satellite information with measurements taken on the ground, 
IIASA produced the above map of Russia showing land cover uses for every 
kilometer. Such maps serve as a basis for accounting for the release and take up of 
greenhouse gas emissions.

the beneFitS oF global earth obServation

Scientists today are increasingly turning to satellites for a comprehensive 
overview of what is occurring in the environment. Despite satellites 
costing millions of euros to launch, the social, economic, and 

environmental benefits of the data they provide easily outweigh the 
costs. The EU-funded project GEOBENE, led by IIASA with 12 partners, 
systematically studied the benefits of global earth observation. The project 
covered nine areas: disasters, health, energy, climate, water, weather, 
ecosystems, agriculture, and biodiversity. The benefits of global earth 
observation were huge. For example, it enabled agribusinesses to spot 
where fertilizer needed to be applied, thus helping them boost crop 
yields, and provided early warnings of water shortages. The study also 
demonstrated how satellite data could improve weather forecasts, 
target conservation efforts more effectively, and make the planning of 
food operations more efficient. +

Further information The EC-funded project Global Earth Observation—
Benefit Estimation: Now, Next and Emerging (GEOBENE) at www.geo-bene.eu
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Professor Nakicenovic, why are we lagging behind on achieving the MDGs?
NN We are making progress, but unfortunately not nearly enough to overcome the problems 
the MDGs were meant to address. Structural problems, broken promises on the part of the 
international community, and a string of governance problems—all of these have made it 
difficult to tackle these complex problems in a sustained and integrated manner. The global 
recession has compounded the problems, with governments cutting back on investments 
in development and the private sector becoming more risk-averse. Armed conflict, social 
upheaval, climate change, and natural disasters are impacting already vulnerable communities 
with greater frequency and intensity, reversing much of the progress made.

Should there have been an “Energy MDG”?
NN The MDGs cannot be achieved without access to affordable, clean, and sustainable access 
to energy services, and a third of the world’s populations still lack this. This is why many have 
considered access to sustainable, clean, and affordable forms of energy as “the missing MDG.”

While the climate change negotiations were in full swing the energy focus was on the 
contribution of emissions from fossil fuel energy to global warming, and energy as the solution 
to many developing country problems was temporarily put on a back burner. Now we have 
the chance to look simultaneously at energy solutions that achieve multiple objectives. So, 
though not an MDG in itself, energy is certainly an entry point for tackling the MDG challenges.

The Secretary-General established his High-Level Advisory Group on Energy and Climate Change 
(AGECC), of which you are a member, in September 2009. Its Report was published in April 2010. How 
much impact can your recommendations have ahead of the 2015 deadline for achieving the MDGs?
NN There will be a Conference of world leaders at the United Nations in September 2010 to 
assess progress on the MDGs. The work of the AGECC and its recommendations will be an 
important reference point for the discussions.

Professor Nebojsa Nakicenovic, 

Deputy Director of IIASA, is Director of the 

Global Energy Assessment and Professor of 

Energy Economics at the Vienna University of 

Technology, Austria. He is one of 20 members 

of the UN Secretary-General’s High-Level 

Advisory Group on Energy and Climate Change 

(AGECC) chaired by Kandeh K. yumkella, 

Director General of UNIDO.

The adoption of the Millennium Development Goals (MDGs) by world 

leaders in 2000 sparked a wave of optimism across the world that some of 

the most chronic problems affecting human wellbeing and environmental 

sustainability could be addressed and overcome within 15 years. However, 

as UN Secretary-General Ban Ki-moon observed in The Washington Post in 

January 2010 after meeting Haiti earthquake survivors: “Great strides have 

been made toward some of these ambitious ‘millennium goals,’ variously 

targeting core sources of global poverty and obstacles to development . . . . 

yet progress in other critical areas lags badly. We are very far from 

delivering on our promises of a better future for the world’s poor.”

Energizing the 
global MDG effort
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Deputy Director of IIASA, 
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Our report focused on two energy themes closely linked to the MDG 
challenges: (almost) universal access to clean, affordable energy by 
2030; and a significant (40 percent) lowering of energy intensity levels 
during the same period. Both can be leveraged to support a number 
of MDGs, particularly those related to poverty reduction, gender 
equality, food security, education, and child and maternal health.

To many, the problems the MDGs are meant to address appear 
intractable. The AGECC report takes the view that we have the 
wherewithal to achieve the ambitious goals set by the Advisory Group, 
as long as there is political will. If the political leadership of the industrial 
world considered it urgent and critical enough for the world economy 
to invest more than US$1 trillion to bail out financial institutions, then 
surely we can declare that it is unacceptable to have over one-third 
of the world’s population suffering from poverty and deprivation 
because of lack of access to modern forms of energy. By reaching 
the recommended goals of the AGECC on energy access and energy 
efficiency by the year 2030, we would be well on our way to achieving this.

How, practically, could these goals be achieved?
NN As mentioned AGECC has made the decision to focus on only two 
ambitious but actionable areas. One of our unanimous conclusions 
was that we have today the knowledge and the resources to address 
these two goals as long as the political will is there. Unfortunately, 
and I would add, surprisingly, the political will is lacking.

Thus, one of the recommendations of the report is to initiate an 
urgent global campaign to enlist the support of the international 
community, both public and private sector. Policymakers and 
business leaders must place much greater emphasis on transforming 
the performance of national and regional energy systems over the 
coming decades. This would entail technological leapfrogging, 
transfer of knowledge and know-how, financial assistance, and use 
of all the synergistic potential inherent in international cooperation 
to make the transformation speedier and more efficient.

The Report also mentions that low-, middle-, and high-income 
countries all face major, but different, transformational challenges. 
Solutions need to be tailored to their needs. Assistance needs to 
flow in all directions, not just via a top-down approach.

Lastly, our Advisory Group encouraged the United Nations system 
to make “Energy for Sustainable Development” a major institutional 
priority, integrating and mainstreaming it into all relevant programs 
so that it becomes a sine qua non of development rather than 
a loosely related externality. The AGECC provides an excellent 
roadmap for the United Nations to embark on a major drive to make 
these two goals happen in every country.

you mentioned funding. How much would implementation of 
the AGECC recommendations cost, and where would the money 
come from?
NN Full financial costing and resourcing strategies are laid out 
in detail in the Report, and I would recommend a close reading 
of the source material on this.

However, for the purposes of this interview, basic universal 
energy access would cost the international community on 
average US$35–40 billion in capital per year, another US$15 
billion in grants, mainly to cover capital investment and capacity 
building required in least-developed countries, plus US$20–25 
billion of loan capital. For energy efficiency, we are looking on 
average at US$30–35 billion in capital for low-income countries 
and US$140–170 billion for middle-income countries annually 
until 2030.

As to where the money would come from, climate finance 
could, for instance, be mobilized from the US$30 billion 
“Fast Start Funding” committed to at COP15 under the 
Copenhagen Accord for 2010–2012, especially for strategy, 
policy, and capacity development. In parallel, innovative use 
of carbon markets could expand the effectiveness of the 
Clean Development Mechanism of the Kyoto Protocol and other 
market-based mechanisms. However, all financial support should 
aim to leverage increased private sector participation over time. 
As mentioned there are innovative companies ready and willing to 
use the green platform to launch new concepts for products and 
services. This initiative, as it unfolds, will undoubtedly encourage 
private-sector investment.

We should not forget that these investments would bring huge 
benefits. The AGECC estimates that the total financial savings, 
or avoided energy cost, of the global efficiency opportunity 
is US$250–325 billion a year in 2030. This compares to some 
US$300 billion to perhaps US$1,000 billion spent on various 
forms of energy subsidies today and to some US$500 billion 
energy investment, which will need to double over the next two 
decades. Thus, energy efficiency alone would bring huge avoided 
energy costs and reduce investments substantially.

How important a role has the Secretary-General played in putting 
energy issues at center stage?
NN Naturally the Secretary-General has provided a focused, 
credible, and highly visible space for AGECC efforts and 
ideas. I believe, too, that he has energized the development 
community with his own passionate commitment to mitigating 
climate change and harnessing sustainable energy to that cause. 
If you look at the his speeches, interviews, and published texts, 
you quite frequently see the word “promise.” For instance, 
in his report to the Security Council earlier this year, known as 
“Keeping the promise,” he speaks of the Millennium Declaration 
as being the most important collective promise ever made to the 
world’s most vulnerable people—not for reasons of pity or charity, 
but for solidarity, justice, and mutual prosperity and security.

So, yes, the Secretary-General has been a tireless leader on 
these issues. I would say that, for him, achieving the MDGs really 
is an ethical matter. Promoting the achievement of global equity 
and justice in the 21st Century is definitely one of his aims, and he 
has fully committed himself to working to achieve the MDGs. +

Further information The AGECC Summary Report can be found online at: 
www.un.org/chinese/millenniumgoals/pdf/AGECCsummaryreport%5B1%5D.pdf
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R
esearch led by IIASA and Beijing Forestry University shows that 
about 80 percent of African countries are confronted with 
nitrogen stress or scarcity, which, along with poverty, causes 
food insecurity and malnutrition. Published in the Proceedings 
of the National Academy of Sciences (PNAS) on 12 April 2010, 

the study also indicates that globally, two-fifths of nitrogen used in 
agriculture is lost to ecosystems, with harmful environmental effects.

The research makes a comprehensive assessment of global nitrogen 
flows in cropland for the year 2000. By quantifying the nitrogen flows 
into and out of cropland, the researchers were able to identify the 
areas of the globe suffering from both under and over use of nitrogen 
fertilizer (see top set of maps).

The doubling of world food production in the past four decades could 
only have been achieved with an almost sevenfold increase in nitrogen 
fertilization. The new study confirmed the huge increase in the use of 
nitrogen fertilizer, showing there was no nitrogen scarcity for the world 
as a whole in 2000. At a national level, however, nitrogen scarcity did 
occur, mostly in African countries (see bottom map). Among 50 African 
countries, 29 had nitrogen scarcity, meaning the average nitrogen input 
per capita to the countries’ cropland was less than the minimum nitrogen 
level needed to support a healthy human being.

“Poor infrastructure in rural areas of Africa leads to nitrogen scarcity by 
driving up the farm-gate price of fertilizer to between two and six times 
that in the rest of the world,” says Professor Junguo Liu, lead author of 
the study. “And the benefits from fertilizer application are also reduced 
because of the lack of regional transport and storage facilities. Higher 
crop yields mean local markets are flooded with a crop that cannot be 
cheaply transported elsewhere. This lowers the local market price of the 
crop and in turn the incentive for farmers to invest in fertilizer.”

Such disincentives saw a fall in the application of nitrogen fertilizer 
in Africa between 1990 and 2000 (from 3.4 to 3.1 kg/cap/yr) and also 
contributed to a decline in cereal production (from 149 to 141 kg/cap/yr). 
While developed countries that suffer from nitrogen scarcity can afford 
to heavily import food to meet domestic needs, Africa has far more 
limited financial resources. Consequently the falling crop yields have 
played a role in the lack of progress by Africa to reduce malnutrition.

However, excessive use of nitrogenous fertilizers also poses serious 
negative consequences. The research calculated that globally 41 percent 
of the nitrogen applied to cropland was lost into ecosystems. This was 
particularly high in Western Europe, the eastern United States, and 
southern China where wet and moist soils encourage nitrate leaching 
into lakes, reservoirs, estuaries, and coastal seas. Nitrogen leaching 
damages the environment by causing eutrophication, air and water 
pollution, soil acidification, and emission of the greenhouse and 
ozone-depleting gas nitrous oxide, among others.

So how can the environmental consequences be minimized 
without compromising food production? The study showed 
growing leguminous crops or carefully selecting crops for a given 
agro-ecological zone can reduce the amount of nitrogen fertilizer 
required. It also demonstrated that leaving more crop residues in 
cropland or reducing tillage can also reduce nitrogen losses, although 
this is not always possible, as crop residues are widely used in many 
parts of Asia and Africa to help meet other needs such as fuel. The 
researchers concluded that more effective management of nitrogen 
is essential to minimize the harmful environmental consequences. +

Further information liu J, You l, Amini M, Obersteiner M, Herrero M, Zehnder A, 
Yang H (2010). A high-resolution assessment on global nitrogen flows in cropland. 
PNAS 107(17):8035–8040.

Prof. Junguo Liu is a Research Scholar and Dr. Michael Obersteiner is a 
Senior Research Scholar in IIASA’s Forestry Program.
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G
lobal crop production uses four to five 
times more green than blue water, 
according to new research from 
Beijing Forestry University, the Swiss 
Federal Institute of Aquatic Science 

and Technology, and IIASA. Yet, as water 
managers have traditionally focused efforts 
on blue water management such as irrigation, 
improving green water management offers 
real potential for tackling the increasing 
water gap in food production (see box).

Currently around one-third of the world 
population suffers some form of water 
stress, and this is expected to increase to 
two-thirds over the next decades. Much of 
the water scarcity is the result of insufficient 
water for agricultural uses, in particular, food production. 
Globally, agricultural water use accounts for around 70 percent 
of blue water withdrawals and over 90 percent of total water use, 
when green water is also included.

Accurate assessment of global water uses at high spatial 
resolution, particularly agricultural water use, is a key to quantifying 
water scarcity. Yet detailed assessments of both green and blue 
water uses are rare. The study, published in the Journal of Hydrology, 
aims to help fill this gap with a detailed assessment of the quantities 
of blue and green water consumed in cropland across the globe 
(see maps). The research showed that crops consumed 5,938 km3 
of water globally during growing periods in the year 2000, of 
which 84 percent was green water. Over the entire year, cropland 
used 7,323 km3 of water, 87 percent of which was green water.

Over the coming decades growing populations will consume 
more blue water and demand more food, placing an ever-increasing 
pressure on agriculture to produce more food using less blue 
water. The research calculated that there is significant potential to 

increase food production by better water 
management in combination with nutrient 
management. “Many low-cost techniques for 
water management, including soil conservation 
tillage and rainwater harvesting techniques, 
have not been fully exploited in many regions,” 
says Professor Junguo Liu, lead author of the 
study. “Larger blue water projects like dams 
offer less potential because projects have 
already been developed in the most suitable 
locations. This leaves the improvement of green 
water management as an important option to 
guarantee world food security in the future.”

The study identifies the six countries with 
the highest consumption of water as China, 
the United States, India, Brazil, Russia, and 

Indonesia. Together, they consume over half (51.4 percent) of global 
water, mainly because of their enormous croplands which account for 
almost half (47 percent) of the world’s cropland. Parts of India, China, 
and the United States are the highest users of blue water, while arid or 
semi-arid regions, which use a higher proportion of blue water to make 
up for low rainfall, include north China, some west Asian countries, the 
Middle East and North Africa, the western United States, and Chile.

The researchers also examined the trade in virtual water in 
which water-scarce countries overcome water shortages by 
importing water-intensive food. The two largest virtual water 
importers on a per capita basis are the Netherlands and Belgium 
mainly because of the large amount of feed concentrates 
and raw materials (e.g., cassava and soybeans) they import 
for livestock, much of which is then exported as meat. +

Further information liu J, Yang H (2010). Spatially explicit assessment 
of global consumptive water uses in cropland: Green and blue water. 
Journal of Hydrology 384(3–4):187–197.

Prof. Junguo Liu is a Research Scholar in IIASA’s Forestry Program.

Green water is the soil water held in the 
unsaturated zone, formed by precipitation 
and available to plants, while blue water 

refers to liquid water in rivers, lakes, wetlands, and 
aquifers, which can be withdrawn for irrigation 
and other human uses. Irrigated agriculture 
receives blue water (from irrigation) as well as 
green water (from precipitation), while rainfed 
agriculture receives only green water. Rainwater 
harvesting is at the interface of blue and green 
water. Catching runoff and storing it in small 
reservoirs (or possibly underground) is interpreted 
as blue water management, while enhancement 
of soil infiltration is green water management. +

Extract from: Hoff H, Falkenmark M, Gerten D, Gordon l, 
Karlberg l, Rockström (2010). Greening the Global 
Water System. Journal of Hydrology 384(3–4):177–186.

A global assessment of the use of green and 

blue water in agriculture calls for dramatic 

improvements to be made to the management 

of green water.

Modeling 
green and 
blue water
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and (b) during the entire year, to the nearest 30-arc minutes.
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regional focus

WORLD pOpULATION

gender gap handicap 
in north africa

Education has been growing very fast in the past 30 years in most North 
African countries. But new IIASA research based on Egypt and Morocco 
shows that women are still lagging behind men in terms of literacy skills, 

enrollment in education, and levels of educational attainment.
In recent years the proportion of the working age population without 

education has been cut by half in both countries: from 70 percent in 1970 in 
Egypt to 28 percent in 2005 and from 86 percent to 41 percent in Morocco. 
According to IIASA’s World Population Program researcher Anne Goujon, 
“This has been accompanied by an increase in the population with a primary 
education, resulting almost immediately in an increase in the proportion of the 
population with a secondary education.” The pace of change, however, has 
not been fast enough for women to catch up with men. “Comparing men and 
women in the period 1970–2005 we found that women lagged on average 15 
years behind men in terms of levels of educational attainment,” Goujon explains.

North African countries are poised to benefit from a young age structure 
and very low dependency ratios due to declining fertility (graph, right). 
“North African countries are entering an important demographic phase with 
a large working-age population theoretically able to benefit from progress 
in development and thus achieve a better economic standing in the future,” 
says Goujon. “However, levels of educational attainment will be critical. 
Our findings indicate that past neglect of education, particularly of the female 
population, will reduce the development and economic prospects of many.” +

Further information Goujon A, KC Samir (2009). Women’s level of educational attainment 
in North Africa (1970–2050). Gender gap versus gender dividend: Challenges and policy 
implications. In: lutz W, Goujon A (eds), Capital Humano, Genero y Envejecimiento en el 
Mediterraneo, PAPERSIEMed. 7, IEMed., Barcelona, Spain, pp. 19–29.

Dr. Anne Goujon and Dr. Samir KC are Research Scholars in IIASA’s World Population Program.

GLOBAL ENVIRONMENTAL CHANGE

playing at insurance

According to recent research carried out by IIASA, a role-playing simulation game 
could prove effective in helping Africa’s small-holder farmers understand how index 
insurance works and how it could assist them in coping with climate variability 

and change.
Index insurance simplifies traditional insurance by linking insurance to an index, such 

as rainfall measurements. If recorded rainfall falls below a predetermined threshold, the 
insurance will pay out.

To help African small-holder farmers protect themselves against bad harvests and 
weather extremes, there is growing interest in the possibilities offered by agricultural 
micro-insurance schemes. However, lack of understanding and mistrust of such schemes 
by farmers is seriously hindering their uptake.

To address this issue, IIASA researchers conducted an innovative experiment among 
farmers in Ethiopia and Malawi. The aim was to test whether simulation games could 
be an effective way to communicate the different concepts of index insurance.

“Our findings show that simulation games could be an important tool for improving 
understanding, although they are not necessarily superior to more conventional 

approaches to education and training,” explains IIASA’s 
Anthony Patt. “We observed a very clear correlation in our 
research: farmers who better understood how insurance 
operated were more likely to express a preference for it 
and more likely to reveal a preference for it in how they 
behaved in the role-playing game. This suggests the need 
for continued attention to how well farmers understand 
index insurances, as part of pilot projects and programs 
to introduce it to small-holder communities in Africa.” +

Further information Patt A, Suarez P, Hess U (2010). How do 
small-holder farmers understand insurance, and how much do they want it? 
Evidence from Africa. Global Environmental Change 20(1):153–161.

Dr. Anthony Patt is a Senior Research Scholar in IIASA’s Risk and 
vulnerability Program.

DEPENDENCy RATIOS The figure shows the ratio of 0–20 year-olds 
and over 65 year-olds to the working age population (20–64 years). 
Source: IIASA calculations based on United Nations 2008 figures.
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regional focus

NATURAL HAZARDS

rainfall measurements 
key to landslide warning

Colombia is particularly prone to landslides due to its predominantly 
rugged terrain and tropical rainfall conditions, with the added problem 
that landslide hazard zones frequently overlap residential zones and 

infrastructure. Landslide early warning systems (EWSs) could have an 
important role to play in reducing landslide risks and avoiding casualties.

Operating landslide EWSs, however, is complex and has been successful 
only on rare occasions. IIASA’s Nikolay Khabarov explains: “The critical 
problems are the uncertainties related to landslide-triggering conditions, 
successful implementation of emergency protocols, and the response of 
the local population.” To address these problems, researchers developed a 
model and ran a pilot study for the Combeima Valley, a landslide hotspot 
area in Colombia. This model aimed to systematically assess the influence of 
different EWS components in a simplified yet integrated way.

“Our findings,” says Khabarov, “show that improving rainfall measurement 
could play a key role in improving the success of landslide early warning 
systems. Rainfall observation errors are a very widespread problem in 
landslide EWS practice. The problem is serious because rainfall 
measurements are typically a core source of information 
for subsequent decisions on issuing warnings or ordering 
evacuation. Our results suggest that a linearly increasing 
observation error implies exponentially rising losses of life and 
property due to landslides.”

These modeling studies are, researchers suggest, an 
important first step toward a more generic and integrated 
approach that could lead to substantial improvements in the 
design and operation of landslide early warning systems. +

Further information Huggel C, Khabarov N, Obersteiner M, Ramirez JM 
(2010). Implementation and integrated numerical modeling of a landslide early 
warning system: a pilot study in Colombia. Natural Hazards 52(2):501–518.

Dr. Nikolay Khabarov is a Research Scholar and Dr. Michael Obersteiner 
is a Senior Research Scholar in IIASA’s Forestry Program.

ATMOSpHERIC pOLLUTION

driving down uS emissions

Cars, buses, and trucks (the on-road transportation sector) account 
for more than a quarter of total US fossil-fuel CO2 emissions. 
Historically low fuel prices in the USA have created little incentive 

for manufacturers to enhance vehicle fuel efficiency. As a result, 
according to a new IIASA report, there is now considerable scope to 
achieve significant reductions in greenhouse gas emissions from this 
sector by implementing more fuel-efficient vehicle technologies to 
reduce fuel consumption.

The research explored a range of aggressive fuel-efficient vehicle 
technology penetration scenarios that took account of uncertain future 
fuel prices and technology investment costs. The findings indicate that 
replacing conventional cars with fuel-efficient hybrid vehicles could 
reduce total US fossil fuel CO2 emissions by up to 7 percent by 2030 
relative to 2006 levels. Moreover, further analysis shows that under 
a range of uncertain future fuel prices and investment costs, greater 
emissions reductions are possible at zero or negative net extra costs.

“This is an important policy result,” says Erica Bickford, who 
took part in IIASA’s Young Scientists Summer Program in 2009 
when she collaborated with IIASA’s Dr. Jens Borken. “It makes 
the on-road transport sector—the second largest emitting 
sector in the US after electricity generation—a very viable 
sector for least-cost carbon emissions mitigation. A follow-up 
analysis will compare US results to Europe and Japan.” +

Further information Bickford E (2009). GHG Mitigation Potential in U.S. Transportation. 
IIASA Interim Report IR-09-045.

Erica Bickford is a PhD student in the Nelson Institute Center for Sustainability and 
the Global Environment at the University of Wisconsin-Madison, USA.
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LANDSLIDE WARNING IIASA helped develop a model to improve 
the landslide early warning system for the Combeima Valley, 
a landslide hotspot area in Colombia.
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ENERGY

ammonia’s greener potential

China’s ammonia industry offers tremendous potential to cut carbon 
dioxide emissions through improvements in energy efficiency and 
changes to the materials used in ammonia production, according 

to IIASA.
China is the largest ammonia producer worldwide. Because of its unique 

importance in agricultural production and food security, ammonia-based 
fertilizer production to date has enjoyed preferential treatment in China with 
respect to energy and emission policies. Moreover, the range of technologies 
used in the industry mean that there are huge differences in both CO2 
emissions and energy consumption from ammonia plants in China.

Compared to ammonia production fired by natural gas or oil, coal 
gasification both has the highest energy consumption and is most widely 
used in China because of the country’s abundant coal resource and relatively 
scarce natural gas reserves. IIASA’s Bing Zhu suggests two approaches for 
reducing energy use and CO2 emissions for China’s ammonia industry: moving 
away from coal to greater use of natural gas; and improving the energy 
efficiency of coal-fueled technologies by, most importantly, promoting the 
utilization of large-scale installations instead of the more common small and 
medium-scale installations in use today.

As ammonia production causes 3.2 percent of China’s total nationwide 
CO2 emissions, researchers point to the huge mitigation potential of 
such approaches. “In the longer term, biorefinery and 
carbon capture and storage also offer feasible ways of 
lowering CO2 emissions,” Zhu argues. “But government 
support for the diffusion of key technologies would play 
a pivotal role in achieving the mitigation potential.” +

Further information Zhou W, Zhu B, li Q, Ma T, Hu S, Griffy-Brown C 
(2010). CO2 emissions and mitigation potential in China’s ammonia industry. 
Energy Policy 38(7):3701–3709.

Dr. Bing Zhu and Dr. Tieju Ma are Research Scholars in IIASA’s Energy 
and Transitions to New Technologies Programs.

DEMOGRApHY

china’s demographic challenge

While uncertainty surrounds many of China’s major demographic 
indicators, a new IIASA study has a strikingly clear conclusion: 
in the coming decades China will witness the most dramatic 

demographic transformation in world history. This massive shift in age 
structure poses major challenges for China’s social and economic future.

“Since the mid-1990s, some of China’s major demographic indicators 
have been quite uncertain,” IIASA’s Wolfgang Lutz points out, “making 
it difficult to predict current and future demographic trends.” However, 
the use of IIASA’s probabilistic demographic forecasting methodology has 
clarified the uncertainties in indicators such as fertility, gender ratio at 
birth, and age structure of the population, thereby offering a more robust 
assessment of China’s demographic challenges in the coming decades.

“China is currently benefiting enormously from a low dependency 
ratio,” says Lutz. “Its child population is small and continues to 
plunge in terms of size and share, and the aged population is 
still not too big.” However, forecasts show that this “population 
window of opportunity“ will soon disappear, to be replaced by a 
rapid decline in the share and size of the working age population. 
Assuming constant retirement ages, forecasts show that the overall 
dependency ratio will grow substantially in the coming decades. +

Further information Ren Q, Zheng X, lutz W, Scherbov S (2009). China’s grave 
demographic challenges in coming decades. China Economist 3:92–103.

Prof. Wolfgang Lutz is leader and Dr. Sergei Scherbov is a Senior Research Scholar 
in IIASA’s World Population Program.©
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GLOBAL EMISSIONS

a problematic shipping forecast

In recent decades land-based emissions of air pollutants have been 
substantially reduced across Europe. At the same time, as a result of an 
increase in the volume of international trade, emissions from shipping 

have continued to grow globally. Emissions from international shipping 
in sea areas surrounding Europe now contribute about 30 percent of the 
EU27 emissions of sulfur and affect ozone levels all over Europe “By 2020, 
shipping emissions in European waters may actually exceed land-based 
emissions,” says IIASA’s Janusz Cofala

Although major parts of the emissions from ships have less effect on 
health and on the environment than the equivalent source strength emitted 
over land, emissions from international shipping have substantial harmful 
effects on surface ozone. Hence, in a new study, a team of researchers 
have evaluated the impacts on ozone levels on the European mainland of 
emissions from international shipping under recent (2004) conditions and 
for a scenario in 2020.

Findings show that the calculated effects of emissions are largest in 
coastal regions downwind of major shipping routes. Emission from ships 
already has a significant impact on European ozone levels, in particular in the 

coastal regions. As a result of the expected further 
reductions in land-based emissions, the relative 
importance of ship emissions is likely to increase. 
“With little or no control in ship emissions even larger 
effects are expected,” Cofala points out. “Hence this 
study has increased our understanding of the effects 
of emissions from international shipping, and as such 
contributes to the ongoing process of tightening 
control measures to reduce shipping emissions.” +

Further information Jonson JE, Tarrason l, Klein H, vestreng v, 
Cofala J, Whall C (2009). Effects of ship emissions on European 
ground-level ozone in 2020. International Journal of Remote 
Sensing 30(15–16):4099–4110.

Dr. Janusz Cofala is a Senior Research Scholar in IIASA’s 
Atmospheric Pollution and Economic Development Program.

ENERGY

urban energy policy needs attention

Cities account for approximately two-thirds of world primary energy 
consumption. Some 71 percent of fossil-fuel-related and direct greenhouse 
gas emissions can be attributed to activities in urban areas. Nevertheless, 

to date, urban energy policy has been a neglected topic.
Interest is now growing in the contribution that cities make to global energy 

policy issues such as climate change. This, says IIASA’s Niels Schulz, has brought 
a number of significant questions to the fore such as: How do energy policy 
processes differ between national and urban scales? and How can cities contribute 
most effectively to global policy goals?

Schulz draws on interviews with energy stakeholders and policymakers in 
London and literature from related fields. A city like London can, he suggests, 
clearly contribute to sustainable energy policy by complementing national 
policies with introducing new innovations, and by working in partnership with 
a range of stakeholders. “The case of London demonstrates how cities can use 
their creativity and enthusiasm to contribute to broader energy policy goals,” 
says Schulz. However, cities can also be constrained by their relations with higher 
levels of governance and, at least in London, it appears that policy initiatives are 
consequently limited largely to awareness raising and pilot projects.

“Our findings suggest that if urban energy policy is to be seen as a tool for 
addressing modern energy challenges, then there needs to be a more robust 
framework for the analysis of cities and their efforts in this field,” Schulz concludes. 
In this respect, three themes—describing practice, understanding diversity, and 
developing shared procedures—are the key research priorities if the potential 
of cities to contribute fully to current energy policy efforts is to be realized. +

Further information Keirstead J, Schulz NB (2009). london and beyond: Taking a closer look at 
urban energy policy. Energy Policy 38(9):4870–4879.

Dr. Niels B. Schulz is a Research Scholar in IIASA’s Transitions to New Technologies Program.
GROWING CITIES The world’s urban population (UN 2008).

EMISSIONS FROM SHIPS The contribution of shipping (in percent) to 
the health-related ozone indicator, SOMO35:  (a) in 2004 and (b) in 2020.
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D
eforestation and forest degradation, mostly in tropical areas, 
account for up to 17 percent of global greenhouse gas 
emissions—more than the world’s transport sector. Conserving 
and managing forests for their carbon represent affordable 
options for helping to mitigate climate change. As a result, 

policymakers across the globe are asking questions, such as: Where 
are the best places to conserve forests quickly and cheaply? What are 
the expected costs and mitigation potentials? What policies are needed 
to ensure that forest carbon investments produce desired results?

The FCI is designed to help policymakers answer these questions 
by analyzing the potential of every piece of land on Earth to 
tackle climate change by storing carbon in forests. It compiles and 
maps quantitative, localized data relating to biological, economic, 
investment, and market readiness conditions integrating 27 datasets 
across approximately 1.5 million locations. The FCI is the result of a 
year-long research collaboration between the environmental research 
institution Resources for the Future, the consultancy Climate Advisers, 
and IIASA, with financial support from the United Nations Foundation.

The index provides a geospatial analysis that estimates each 
country’s potential to attract forest carbon investment based on 
profit potential and country-specific risk factors. The analyses show 
that Brazil, Amazon–Andes, and Southeast Asia provide the greatest 
opportunities for investors to meet near-term emission reduction 
targets because of relatively good governance, inexpensive land, 
and significant deforestation.

However, to achieve significant emission reductions over the 
medium term by 2020, policymakers will need to form active 
partnerships with Brazil and Indonesia, which together account 
for 50 percent of global deforestation. For long-term success, 
climate mitigation policies must reward not only nations that 
reduce deforestation, but also tropical forest nations that have low 
deforestation rates now. Otherwise, deforestation may merely move 
from one country to another, and policies may perversely encourage 
deforestation now in order to qualify for financial payments later. 
Relatively modest payments in the Congo Basin could protect huge, 
carbon-rich forests that are not currently under threat but soon 
could be if these nations are not included in new forest conservation 
frameworks.

The index also shows that avoiding deforestation in tropical 
forests is a cheap way of mitigating climate change at a large 
scale with a potential for creating a forest carbon market worth 
approximately US$18 billion per year from 2013 to 2020. There are 
numerous co-benefits beyond climate change mitigation from a 
robust forest carbon market. A well-designed forest carbon market 
could help protect tropical biodiversity, alleviate poverty in many 
rural communities in the tropics, and require improved governance 
conditions among the tropical forested countries wishing to 
participate in the market. +

Further information Deveny A, Nackoney J, Puvis N, Kopp R, Gusti M, 
Kindermann G, Macauley M, Myers Madeira E, Obersteiner M, Stevenson A (2009). 
Forest Carbon Index: The geography of forests in climate solutions. Joint report 
by Resources for the Future and Climate Advisers. Key findings, data, reports, and 
interactive maps are available at: www.forestcarbonindex.org

Dr. Mykola Gusti and Dr. Georg Kindermann are Research Scholars and 
Dr. Michael Obersteiner is a Senior Research Scholar in IIASA’s Forestry Program.

Forest carbon index
To help tackle climate change, a new Forest Carbon Index (FCI) 
synthesizes economic, biological, and risk data to estimate a 
country’s potential capacity for carbon storage in forest sinks.

INTERACTIVE MAPS Users can visualize the key findings from the Forest Carbon 
Index by using interactive maps to identify the best places to invest in forest carbon 
according to various factors.
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RESEARCH COLLABORATIONS

capacity building in india

A series of workshops organized by I IASA’s National Member 
Organization in India during the first half of 2010 have helped 
share IIASA’s expertise in agriculture, demography, and forestry 

with Indian researchers. India’s Technology Information, Forecasting 
& Assessment Council (TIFAC) arranged the events to build research 
capabilities and to develop joint research proposals between IIASA and 
Indian research institutions.

In January a team of three IIASA forest experts presented various sessions 
at a two-day workshop on ecological modeling with special reference to the 
forestry sector at the Indian Institute of Forest Management, Bhopal. The 
presentations introduced the latest forest resource modeling techniques to 
about 30 forest managers and researchers. By building capacity 
in these modeling approaches, Indian foresters hope to improve 
their understanding of the impacts of climate change on the 
forest sector and thereby formulate appropriate strategies to 
ensure sustainable forest management.

In February IIASA, TIFAC, and India’s International Institute 
for Population Sciences organized a two-day seminar in Mumbai 
to explore population challenges facing India and develop the 
capacity of various Indian institutions to expand their research 
capabilities. Two IIASA demographers gave talks on IIASA’s 
probabilistic population projection methodology and innovative 
approaches to studying the interactions between population, 
development, and the environment.

Finally in April at the Madras School of Economics, 
TIFAC and IIASA organized a third workshop to draw on IIASA’s 
expertise in modeling land use change and associated impacts 
on agricultural production. Presentations by an IIASA land use 
specialist explained the Institute’s integrated modeling framework 
for the ecological-economic analysis of food and agriculture 
development, and for the spatial analysis of food, feed and 
energy crop land use options. The workshop focused on several 
cutting-edge methodologies that will help develop models to 
analyze issues and policies related to food security. +

www.tifac.org.in

YOUNG SCIENTISTS pROGRAM

iiaSa welcomes 
young scientists

F ifty-one young scientists from 21 countries joined IIASA’s annual 
Young Scientists Summer Program (YSSP) on 1 June 2010. 
The program helps participants advance their own research by 

working in a policy-oriented research environment that investigates 
problems that are too large or too complex to be solved by a single 
country or academic discipline.

Since the program was founded in 1977, over 1,500 graduate 
scientists from 77 countries have taken part. The young researchers 
come for three months to work closely with IIASA scientists 
and their fellow YSSP participants to develop and expand their 
research projects. The multi-cultural and multi-disciplinary diversity 
at IIASA over the summer provides many opportunities for the 
young scientists to look at their research from fresh angles.

The mix of YSSP participants this year is as diverse as ever. 
Muhammad Amjad, a mathematician from Pakistan, joins Siyi Feng, 
an agricultural economist from China, and Hayley McIntosh, 

a computer scientist from South Africa, among many 
others. The program makes sure the young scientists 
have plenty of chances to intermingle and learn with 
activities ranging from lectures by award-winning 
international researchers, to seminars on public policy 
analysis, to a variety of social activities.

“The young scientists work in an international 
organization that is 100 percent dedicated to research,” 
says Dr. Matthias Jonas, the YSSP Scientific Coordinator. 
“This experience along with guidance from their IIASA 
supervisors offers many participants the catalyst to move 
from coursework to productive independent research. 
But perhaps most importantly, the YSSP participants will 
leave IIASA at the end of August with valuable research 
skills and a new network of colleagues, friends, and 
potential collaborators from around the world.” +

www.iiasa.ac.at/YSSP

OFFICIAL OPENING OF IIASA’S ySSP PROGRAM 2010
Fifty-one young scientists from 21 countries are introduced to IIASA and one another.

POPULATION CHALLENGES IN INDIA 
Participants of the capacity-building seminar held in Mumbai 

included IIASA demographers Wolfgang lutz and Samir KC and 
Preeti Preeti of India, a 2010 “YSSPer” with IIASA’s World Population Program.
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Dynamic Systems, Economic Growth, 
and the Environment
The book focuses on the sustainability of economic 
growth in a changing environment under the effect 
of global warming, dwindling energy resources, and 
technological change. It also provides explanations 
for significant fluctuations in countries’ growth rates. 
The results are derived from historical evidence on 
economic growth in relation to environmental policy, 
technological change, development of transport 
infrastructure, population issue, and environmental 
mortality. The rigorous analysis of theoretical and 
applied aspects reveals important policy implications 
for optimal investment, optimal timing of abatement 
activities, and an optimal balancing of economic 
growth with environmental concerns.
Crespo Cuaresma J, Palokangas T, Tarasyev A (eds) 
(2010). Dynamic Systems, Economic Growth, and the 
Environment. Springer-Verlag, Heidelberg, Germany.

Negotiating with Terrorists: 
Strategy, Tactics, and Politics
This edited volume addresses the important 
issue of negotiating with terrorists, and 
offers recommendations for best practice 
and processes. Hostage negotiation is the 
process of trying to align two often completely 
polarized parties. If they are to try to reconcile 
these two sides, it is essential for hostage 
negotiators to understand terrorist culture, 
the hostage takers’ profiles, their personality, 
their view of the world and also the authorities, 
their values, and their framing of the problem 
raised by the taking of hostages.
Faure GO, Zartman IW (2010). Negotiating 
with Terrorists: Strategy, Tactics, and 
Politics. Routledge, Abingdon, UK.

Coping with Uncertainty
Decision makers across the globe are facing an 

increasing number of problems characterized by a 
vast variety of irreducible uncertainties and high 

multidimensional consequences. Science can support 
policymaking for such challenges by providing 

innovative concepts and tools. The book presents 
recent achievements in the effective treatment 

of uncertainties, including using “synthetic” 
information composed of available “hard” data 

from historical observations, the results of possible 
experiments, and scientific facts, as well as “soft” 

data from expert opinions and scenarios.
Marti K, Ermoliev Y, Makowski M (eds) (2010). 

Coping with Uncertainty. Robust Solutions. 
Springer-Verlag, Heidelberg, Germany.

Making Climate Change Work for Us
Introducing the main challenges and opportunities 
of developing local, regional and global strategies 
for addressing climate change, this book explains 
the dilemmas faced when converting strategies 
into policies. It provides a synthesis of the 
findings of the three-year European Commission 
ADAM (Adaptation and Mitigation Strategies) 
research project and is written by many leading 
interdisciplinary climate change research teams, 
including IIASA. European strategies for tackling 
climate change are placed within a global context.
Hulme M, Neufeldt H (eds) (2010). Making Climate 
Change Work for Us: European Perspectives on 
Adaptation and Mitigation Strategies. Cambridge 
University Press, Cambridge, UK.

Mood Matters
The premise of this gripping book is simple: 
Events don’t matter! Instead, Casti argues, our 
human affairs—fashions, economic trends, and 
even major turmoil such as the fall of governments 
or wars—can be traced back to an underlying 
social mood, which heavily biases the way things 
develop. The reader is taken on a whirlwind tour of 
a range of events from the Kennedy assassination 
in 1963 to the 9/11 attack to illustrate that even 
“bombshell” events are assimilated almost 
immediately into the prevailing mood, and have 
no impact on changing that mood.
Casti JL (2010). Mood Matters: From Rising 
Skirt Lengths to the Collapse of World Powers. 
Copernicus, New York, USA.

The Economic Growth Engine
The authors of this book explore the 
relationship between technological 
progress, thermodynamic efficiency, and 
economic growth. Its findings conclude 
with a fundamental explanation 
of endogenous growth that is both 
quantifiable and consistent with the laws 
of thermodynamics. A major implication 
of this is that future economic growth is 
not guaranteed in as much as efficiency 
gains that have driven past growth 
may not continue in the future.
Ayres RU, Warr B (2009). The Economic 
Growth Engine: How Energy and Work 
Drive Material Prosperity. Edward Elgar, 
Cheltenham, UK.

For more IIASA publications, 
visit IIASA's online publications catalog at 

www.iiasa.ac.at/Publications
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MEDIA MATTERS

Where IIASA is making the news

Following is a summary of the main areas of IIASA research receiving media coverage in 
the past six months. IIASA has been quoted or referred to in the media of 43 countries, 
notably Austria, France, Germany, the United Kingdom, and the United States. 
Media coverage has focused on many aspects of IIASA research primarily climate change, 
energy, forestry and land use, and adaptation.

Climate change
 f IIASA was quoted widely following the publication of an article, and subsequent press release, 

on 2050 emissions targets and climate change in the Proceedings of the National Academy of 
Sciences. Television and radio coverage was received in Austria and Australia with print coverage 
in 24 countries. Key media include: Nature, Scientific American, New Scientist, The New York 
Times, COSMOS Magazine, Environmental Research Letters, AFP France, Der Standard, Le Monde, 
The Sydney Morning Herald, The Gaia Times India, The Tehran Times, and The Geneva Tribune.

 f A Nature article co-authored by IIASA energy researchers describing a new approach for 
developing and applying integrated “scenarios” in climate modeling was reported in Austria, 
Australia, Brazil, China, France, Germany, India, the United Kingdom, and the United States.

 f A press release based on an article published in the Proceedings of the National Academy 
of Sciences on the urgency of financing climate adaptation in least-developed countries 
received coverage in Nature, Environmental Research Letters, AFP France, Der Standard, 
New Nation Bangladesh, and on SciDev.Net.

 f IIASA’s attendance at the COP15 climate meeting attracted media attention, specifically 
the IIASA side event, co-hosted with The Energy Research Institute India. The IIASA GAINS 
analysis on emissions targets by Annex 1 countries presented at COP15 was reported in Nature 
and other media in Asia, Brazil, Europe, and the United States.

 f The launch of the Copenhagen Prognosis involving IIASA was reported in various media 
including Wall Street Online, Nature News, and Forbes Media, while Austria’s Der Standard 
published an opinion piece by Reinhard Mechler and colleagues on the “green growth” 
optimism underlying some climate policy responses.

 f A Science Policy Forum by Jason Blackstock on geoengineering was reported in Austria, 
Argentina, the United Kingdom, and the United States.

Population
 f IIASA’s world population research is referred to by The Guardian, Reuters, La Recherche, 

Wall Street Online, Handelsblatt, and Contalinea, among others, while a video interview with 
Wolfgang Lutz recorded at the “Brussels Briefing on Human Capital” is published online.

Energy
 f A report co-authored by IIASA and published by PricewaterhouseCoopers on achieving 

100% renewable electricity in Europe and North Africa by 2050 received coverage in 
35 countries. Media coverage included: BBC World News, TV News (UK), TV News Sweden, 
TV Italy, The Independent, The Financial Times (UK, Cyprus), The Daily Telegraph, Die Presse, 
Der Standard, Neues Deutschland, Le Monde, Chinese News Agency, and Russian press. 
ENDS Europe also published an editorial by Anthony Patt on the study.

 f IIASA’s Keywan Riahi was profiled in the OPEC Bulletin; Austrian TV profiled IIASA’s facilities in 
Laxenburg and spoke with IIASA energy experts about climate models and renewable energy.

Forestry and land use
 f The application of IIASA’s agro-ecological models to bio-energy and food production 

received coverage in Brazil, Qatar, and Spain.

 f A European Space Agency press release on new boreal forest maps quoting IIASA is 
reported in Australia, Canada, France, the United Kingdom, and the United States, while the 
application of IIASA’s GLOBIOM models to forest management in the Congo Basin is reported 
in India, Ireland, Italy, Korea (DPR), Malaysia, the United States, and Zimbabwe.

 f A Science article co-authored by IIASA and exposing a flaw in IPCC carbon accounting 
rules is reported in 20 countries. +

AFP France • BBC World News • Chinese 

News Agency • Contalinea • COSMOS 

Magazine • Der Standard • Die Presse • 

ENDS Europe • Environmental Research 

Letters • Forbes Media • Handelsblatt 

• La Recherche • Le Monde • Nature • 

Nature News • Neues Deutschland • New 

Nation Bangladesh • New Scientist • OPEC 

Bulletin • Proceedings of the National 

Academy of Sciences •  Reuters •  Sci 

DevNetwork • Science • Science Policy 

Forum • Scientific American • The Daily 

Telegraph • The Financial Times • The Gaia 

Times India • The Geneva Tribune • The 

Guardian • The Independent • The New 

York Times • The Sydney Morning Herald 

• The Tehran Times • TV Italy • TV News 

(UK) • TV News Sweden • Wall Street Online
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D
emography  count s  peop le, 
determines how fertile they are, 
and assesses how long they are 
likely to live. It’s the hatch, match, 
and dispatch scientific discipline 

that asks the “big” questions. President 
Jose Barroso of the European Commission 
famously designated demography as “one of 
the three greatest challenges facing Europe 
along with globalization and technological 
change.” Indeed, if you talk to Professor 
Wolfgang Lutz, Program Leader of IIASA’s 
World Population Program (POP), about his 
department’s current workload, he spreads his 
hands out philosophically and says cautiously: 
“We’re somewhat full at the moment…”

That POP can generate such an 
extraordinary volume of work on the 
demography of global change with just five 
full-time researchers is due to the special 
relationship that it has with the Vienna 
Institute of Demography (VID). As well 
as being POP Program Leader, Wolfgang 
Lutz is Director of VID, home to 20+ 
demographers, and, as part of the Austrian 
Academy of Sciences—IIASA’s Austrian 
National Member Organization—recipient 
of a stable flow of funding that attracts top 
demographers to Vienna. VID, which views 
the whole of Europe “from the Atlantic to 
the Urals” as its territory, is able to tackle 
specialized topics such as Population 
Economics which could not be considered 
under IIASA’s funding model. As POP and 
VID use the same methodological core, POP 
is fortunate in being able to pull selected 
results into its own research on global 
change from the work of the VID team.

Much of the research of the Population 
Dynamics and Forecasting Group of VID 
is carried out jointly with IIASA, drawing 
on the Institute’s longstanding tradition in 

the discipline. VID uses the sophisticated 
multi-state method of demographic 
forecasting, developed at IIASA in the 1970s 
and 1980s, to address the problems of 
incomplete or inadequate demographic data 
on, for instance, educational attainment 
and human capital, religious affiliation, and 
ethnicity. Application of multi-state methods 
to human capital formation has been 
especially influential with the World Bank 
and UNESCO, and together, VID and IIASA 
are among the most productive groups of 
demographic forecasters in Europe. VID also 
has a world-class interdisciplinary research 
effort under way on aging societies. Among 
other initiatives, a joint VID–IIASA seminar 
on “Optimal Fertility in Aging Societies” will 
deal systematically with this highly relevant 
but rarely discussed topic in December.

It was in 2001 that an agreement 
between the Director of IIASA and the 
President of the Austrian Academy settled 
“the rules of engagement” for VID–IIASA 
collaboration, and both sides are satisfied 
with the way this creative collaboration 

is working. The partnership is, according 
to VID, a “very productive symbiosis.” 
Joint publishing of research results in 
journals like Science and Nature, innovative 
products such as the wall chart produced 
every other year with a unique set of 
demographic data for all countries of Europe 
(see Research Highlights, page 5), and briefs 
for policymakers all feature prominently in 
an intimate working relationship that not 
only allows both bodies to punch above their 
weight, but has put Vienna firmly on the 
map as a demography center of excellence.

Similarly productive research collaborations 
have also been established in other regions of 
the world. POP works closely with the Asian 
MetaCentre for Population and Sustainable 
Development Analysis based in Bangkok and 
Singapore, and the African Population and 
Health Research Centre in Nairobi. +

Further information IIASA’s World Population 
Program at www.iiasa.ac.at/Research/POP and 
vienna Institute of Demography at www.oeaw.ac.at/vid

Professor Wolfgang Lutz is the leader of IIASA’s 
World Population Program.

A very productive symbiosis
IIASA and the Vienna Institute of Demography
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day in the life

Rowing her own dory
IIASA’s US NMO Secretary, Maggie Goud Collins

Anyone who has ever met Maggie Collins knows what a good friend 
she is to IIASA.

Dr. Margaret R. Goud Collins is a Stanford, MIT, and Woods Hole Oceanographic 
Institution–trained geological oceanographer whose doctoral work focused 
on continental shelf sediment transport. This might seem to be an unlikely 
background to her present work as a Senior Program Officer for the National 
Academy of Sciences, focused on fostering international cooperation in research 
related to global change—principally as IIASA’s US NMO Secretary—but Maggie 
was always aiming to connect science to making the world more livable.

She took the IIASA job in 1997, when her daughter was a year old, on a half-time 
basis, always weaving the work of raising IIASA’s visibility in the US into her daily 
life. She works mostly from home, bending her sleeping and working schedule 
to accommodate the vagaries of kids’ activities, as well as schedules of IIASA 
colleagues around the world. She draws on years of working on science and 
policy in Washington—for two Federal agencies and the US Senate—to help 
navigate the maze of US policy interests relevant to IIASA’s work.

Maggie Collins does not work in Washington now, but from her home in the 
Cape Cod town of Falmouth, Massachusetts. Each day offers temptations “to row 
the dory across Woods Hole Harbor, or go with my daughter for a horseback ride.” 
However, making coffee or pulling a few weeds in the garden, in between Skype 
calls, meetings, and e-mails, are her more common distractions. Working hours 
are flexible, often starting when she drifts down to her home office for an IIASA 
phone call at four a.m., and ending with a final e-mail just before bedtime.

Her “audience” for IIASA is everyone who has a potential interest in the 
Institute: alumni, scientists at meetings—occasionally even a new acquaintance 
on the beach. “When I talk to people, I’m always judging whether they 
might be interested in IIASA.” The best part of the job, she says, “is getting 
to work with the amazingly smart and talented people on the Committee.” 
Nearly every day finds her in contact with Committee Chair Simon Levin, 
who is “a fantastic partner in IIASA promotion,” including the NMO’s 
legendary efforts to attract America’s brightest students to IIASA’s YSSP 
program. Since 2006, she has combined her IIASA work with overseeing 
US participation in the international biodiversity program DIVERSITAS, 
“which can be a great partner for IIASA’s ecosystem services work.”

Dr. Collins’ newest task is to help IIASA and NMOs organize a series of regional 
workshops as part of research planning for 2011–2015. Maggie hopes that a 
side benefit will be greater IIASA visibility, as well as more engagement by NMOs 
with IIASA and with each other. Between those workshops, she is planning a 
few family adventures: a three-generation road trip to the Northern Maine town 
where her 92-year-old dad grew up, and her traditional summer visit with her 
husband’s family in West Cork, Ireland. +

Further information http://sites.nationalacademies.org/PGA/biso/IIASA

A typical day for Maggie Goud Collins

	 4	a.m.	 Start	the	day	with	a	pot	of	coffee	and	
a	Skype	chat	with	an	IIASA	colleague

	 5	a.m.	 Catch	up	on	e-mails,	with	an	hour	break	
from	7–8	for	pre-school	activities

	 9	a.m.	 Make	phone	calls	to	confirm	speakers	
and	agenda	for	upcoming	NMO	meeting

	11	a.m.	 Catch	up	on	background	reading	
and	work	on	reports	or	memos

	12	p.m.	Meet	an	IIASA	or	DIVERSITAS	colleague	
—or	a	friend—for	lunch

	3	p.m.	 Pick	up	daughter	after	school	and	head	
for	the	barn	to	help	with	pony	care

	8	p.m.	 Do	some	final	e-mail	responses,	
maybe	over	a	glass	of	wine

Maggie at the barn 
to help with pony care
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