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Overview of abbreviations

AFE Agriculture, Forestry, and Ecosystem Services

AFF Agroforestry and Forestry

AFOLU Agriculture, Forestry and Other Land Use

Al Artificial Intelligence

ANFOS Analytical Framework for Open Science

APCC Austrian Panel on Climate Change

AR6 Assessment Report 6

ASA Advancing Systems Analysis Program

BEC Biodiversity, Ecology, and Conservation

BNR Biodiversity and Natural Resources

CAEP Committee on Aviation Environmental Protection

CARE Cooperative for Assistance and Relief Everywhere

CBD Convention on Biological Diversity

CcC Cost Centers

CDR Carbon Dioxide Removal

CFTA Comprehensive Framework for Technology Assessment
CGLS Copernicus Global Land Service

DG CLIMA Directorate-General for climate Action

CMCC Centro Euro-Mediterraneo sui Cambiamenti Climatici (Euro-Mediterranean Center on Climate Change)
CMIP6 Coupled Model Intercomparison Project Phase 6

cop Conference of the Parties

CORSIA Carbon Offsetting and Reduction Scheme for International Aviation
COoVID Coronavirus Disease

CROMES Climate Risk and Opportunities Management System

CSC Climate Services Center

DESA United Nations Department of Economic and Social Affairs
DG Directorate-General

DG AGRI Directorate-General for Agriculture and Rural Development
DG ENER Directorate-General for Energy

DG ENV Directorate-General for Environment

DGVM Dynamic Global Vegetation Model

DRR Disaster Risk Reduction

EC European Commission

ECA Eastern and Central Africa

ECE Energy, Climate, and Environment

ECR Early Career Researcher

EFI European Forest Institute

EGU European Geosciences Union

EMF Energy Modeling Forum

EO Earth Observation

EPA Environmental Protection Agency

ESA European Space Agency

ET Evapotranspiration

FADN Farm Accountancy Data Network

FAO Food and Agriculture Organization of the United Nations
FAZ Forestry and Agroforestry Zone

FPMF Forest Product Markets and Forest Management/Forest Policy Modeling Forum
FTE Full Time Equivalents

G20 Group of Twenty

G3P Global Geo-Referenced Database for the Water-Carbon Nexus
G4Mm Global Forest Management Model

GAEZ Global Agro-Ecological Zones model

GAINS Greenhouse Gas and Air Pollution Interactions and Synergies
GBF Global Biodiversity Framework

GCB Global Carbon Budget

GEB Global Environment Bureau

GEO Group on Earth Observations

GEOBON Group on Earth Observations Biodiversity Observation Network
GEOGIoWS Group on Earth Observations Global Water Sustainability

GEWEX Global Energy and Water Exchanges Project



GFBI
GGCMI
GHG

GIS

GlZ
GLASSNET
GLOBIOM
GRACE
GRBEPM
GRIPP
GS

GTAP
GUI
H2020
HEU
HWSD
IBF
iBIOM
IBIS
ICAO

ICL
ICRISAT
IDB

IEA

IFPRI
IFSA
IIASA
IISD

ILUC
INSIGHTS

INSPIRE
INTERHYDRO
IPBES
IPCC

IRP

ISC

ISI

ISIMIP
ISIMIP3
ITAIPU
IUFRO
IWMI
JRC

KTH

KU

LMS
LRIMS
LTAG

LU
LULUCF
LvBC
MACROS
MENTION
MESSAGE
MIP
MIP3
MODFLOW
MODIS
NAEZ
NBS

NC

NCS

Global Forest Biodiversity Initiative

Global Gridded Crop Model Intercomparison
Greenhouse Gases

Geographic Information System

Deutsche Gesellschaft fiir Internationale Zusammenarbeit (German Agency for International Cooperation)

Global Lakes Sentinel Services Network

Global Biosphere Management Model

Gravity Recovery and Climate Experiment

Global Resources and Biomass Economic Policy Model
Groundwater Solutions Initiative for Policy and Practice
Graduate Student

Global Trade Analysis Project - Biofuels

Graphical User Interface

Horizon 2020

High Efficiency Utilization

Harmonized World Soil Database

Integrated Biosphere Futures

Integrated Biosphere Management Modeling
Integrated model for Biodlversity distribution projectionS
International Civil Aviation Organization

Imperial College London

International Crops Research Institute for the Semi-Arid Tropics
Inter-American Development Bank

International Energy Agency

International Food Policy Research Institute
International Forestry Students' Association
International Institute for Applied Systems Analysis
International Institute for Sustainable Development
Indirect Land Use Change

Integrated Solutions for High-Impact Technologies

INtegrated Spatial Planning across REalms for biodiversity conservation and human development in a context

of change

International Hydropower Association

Intergovernmental Platform on Biodiversity and Ecosystem Services
Intergovernmental Panel on Climate Change

International Resource Panel

International Science Council

International Scientific Indexing

Inter-Sectoral Impact Model Intercomparison Project
Inter-Sectoral Impact Model Intercomparison Project Phase 3
Itaipu Binacional (Hydroelectric Dam)

International Union of Forest Research Organizations
International Water Management Institute

Joint Research Centre

KTH Royal Institute of Technology

Kyoto University

Land Management System

Land Resource Information Management System

Long-Term Aspirational Goal

Land Use

Land Use, Land Use Change and Forestry

Lake Victoria Basin Commission

Macroeconomic Analysis and Strategy

Monitoring, Evaluation, and Notification System for Intelligent Organizations
Model for Energy Supply Strategy Alternatives and their General Environmental impact
Model Intercomparison Project

Model Intercomparison Project Phase 3

Modular Groundwater Flow Model

Moderate Resolution Imaging Spectroradiometer

National Agro-Ecological Zones

Nature-Based Solutions

National Committee

Nature-Based Solutions



NERC
NESS
NEXUS
NGO
NMO
OeAW
OECD
OEMC
0OGGM
OIKOS
ORF

PI
PIPELINE
PKU
PNAS
POLES
POPJUS
POTENCIA
PR
PREDICTS
PRIMA
PROCLIAS
PROJECTS
R1

R2

R3

R4
RENEXPO
RESIST
RMO
SAC
SAFE
SBTN
SCB

SDG
SDM

S

SOIL
SOLAW
SOME
SOS
SPIPA
STREAM
SWAT
SWOT
™
UNEP
VERIFY
VIACS
WAT
WAYS
WCMC
WG
WITCH
WP
WWC
WWDR
WWEF
WWOQA
YSSP

Natural Environment Research Council

Network for Evaluation, Simulation, and Synthesis

Water-Energy-Food Nexus

Non-Governmental Organization

National Member Organizations

Osterreichische Akademie der Wissenschaften (Austrian Academy of Sciences)
Organisation for Economic Co-operation and Development
Open-Earth-Monitor Cyberinfrastructure

Open Global Glacier Model

OIKOS International (Student Organization for Sustainable Economics and Management)
Operational Research Framework

Principal Investigator

Process Integration and Productivity Enhancer

Peking University

Proceedings of the National Academy of Sciences of the United States of America
Prospective Outlook on Long-term Energy Systems

Population and Just Societies

Pathways for the Optimization of Thermal Energy in Cities

Public Relations

Projecting Responses of Ecological Diversity In Changing Terrestrial Systems
Partnership for Research and Innovation in the Mediterranean Area
Processes, Climate, and Impacts Assessment in Alpine Regions
Integrated Project Support System

Researcher

Research Scholar

Senior Research Scholar

Principal Research Scholar

Renewable Energy Exhibition

Resilience of Ecosystem Services provided by Intact and Sustainably managed Terrestrial ecosystems
Regional Member Organization

Scientific Advisory Committee

Sustainable Agriculture and Food Environment

Science Based Targets Network

Systematic Conservation Planning

Sustainable Development Goals

Spatial Decision Making

Strategic Innitiatives

Soil Organic Information Link

State of the World's Land and Water Resources for Food and Agriculture
Social Media Engagement

Sustainable Oceans Solutions

Strategic Partnerships for the Implementation of the Paris Agreement
Strategy, Analysis and Modeling

Soil and Water Assessment Tool

Strengths, Weaknesses, Opportunities, and Threats

Task Management

United Nations Environment Program

Verification System for European Ecosystem Monitoring

Vulnerability, Impacts, Adaptation, and Climate Services

Water Security

Water, Air, and Soil

World Conservation Monitoring Centre

Working Group

World Induced Technical Change Hybrid model

Work Package

World Water Council

World Water Development Report

World Wide Fund for Nature

World Water Quality Assessment

Young Scientists Summer Program



Biodiversity & Natural Resources Program (BNR)

1. Program activities to meet goals as set for 2021-24.

1.1. Overall program achievements over the evaluation period,
research integration within the program and collaboration with
other programs

BNR mission is to provide insights and knowledge that promote global and regional systemic
transformations toward sustainable integrated biosphere management.

The Program consists of four Research Groups working together towards the BNR mission:
Agriculture, Forestry and Ecosystem Services (AFE) developing biophysical process-based models for
design of resilient and sustainable management strategies in agriculture and forestry, incl. optimal
spatial allocation relying on the landscape approach; Water Security (WAT) relying on hydrological
and hydro-economic models with participatory methods to inform solution-oriented policy
assessments of complex water challenges; Biodiversity, Ecology and Conservation (BEC) developing
biodiversity and protected areas design models to mainstream biodiversity topics into integrated
policy assessments; and Integrated Biosphere Futures (IBF) combining economic modeling with
modeling of ecosystem integrity, land use needs and secure water services in an integrated framework
to satisfy human needs while ensuring the sustainable use of natural resources.

BNR relies on its 104 FTE (Full Time Equivalents) employees, composed of 97 FTE scientific staff,
including software developers, and 6.75 FTE operational staff, of more than 30 nationalities. The
Program capacity is further increased through the cohort of 81 Guest researchers. These numbers are
the result of a steady growth since 2021, scientific staff and operational staff increased by 25% FTEs
each, and the associated Guest researchers by 11%. The Program regularly hosts large number of PhD
students and postdoctoral fellows and promotes the professional growth of its researchers — 18
promotions to Senior Research Scholar and a promotion to Principal Research Scholar.

Next to the dynamic and highly qualified staff, the second pillar of BNR are its world-wide recognized
large scale applied models, such as the Global Agro-Ecological Zone model — GAEZ, the global
economic model of the agricultural and forest sectors — GLOBIOM, or the global forest management
model — G4Mm, and the crop growth model — EPIC-1IASA, as well as the more recent additions, such
as the hydrological model — CWatM, the hydro-economic model — ECHO, or the most recent
development, the integrated species distribution model for biodiversity assessments — iBIS. In the
research period 2021-2024, BNR was striving to continuously develop these models and to bring them
into a consistent, modular, and open integrated modeling framework (iBIOM), the progress towards
this goal is presented in detail below. The quantitative modeling suite is complemented by state-of-
the-art participatory approaches for co-development of future scenarios and co-identification of
solution options.

Spinning the virtuous circle of academic success

The ultimate objective of BNR is to generate positive societal impact and therefore it devotes
substantial efforts to directly engaging with policy processes. This ties BNR research to real-world
problems driving genuine innovation rather than moving within established paradigms and promotes
high-impact scientific publications. Policy relevance together with research excellence are attracting


https://globiom.org/
https://iiasa.github.io/iBIOM/en/main/

funders both from the policy arena and from academia, which in turn are spinning the virtuous circle
of BNR success (Figure 1).

BNR delivers policy support across different geographical scales and topics. Its policy impact
assessments directly support national and regional (EU) governments in designing policy for land-
based climate mitigation, sustainable water management, or biodiversity conservation. However, BNR
engages also in transboundary issues (e.g., in transboundary river basins) and sub-national policies.
Finally, BNR modeling and expertise contribute to international regulatory processes as well as
international assessments, such as those by IPCC, IPBES or IRP. This aspect is further detailed in section
1.2 of this report.

BNR researchers published 450 peer-reviewed papers (an average of ~5 per employee, based on an
average of 92,5 employees 2021-2024), of which 393 were published in Scopus-listed journals. Of
these 393 publications, 18,6% were in the top 1% journals (based on impact factor) and 67,7% were
in the top 10% journals. 68 articles published in the Science, Nature, PNAS and related journals. In
terms of citations, these 450 papers were cited a total of 8.544 times (average of 19 citations per
paper). 8.510 of these citations were from contributions to Scopus-listed journals, of which 42,4%
were from papers in the top 1% journals and 92.4% were from papers in the top 10% journals. BNR
researchers received also various awards recognizing their scientific excellence: 2 Clarivate Highly
Cited Researchers, the rank 6 on the Reuters Hot List, Frontiers Planet Prize 2024 National Champion
for Austria, and Early Career Conservation Scientist Award.

Over the research period 2021-2024, BNR was involved in 161 externally funded projects, and the
external funding represented about 76% of the Program resources. Part of the BNR funding is provided
directly by the policy clients, or their funders, including World Bank or FAO, the largest amount of BNR
funding, however, comes from academic research funders, and often in the form of large-scale
collaborative research projects, where BNR acts as a coordinator of currently four projects, or as a
partner. The external funding also generates about EUR 1 million in overheads contributing to the
general IIASA operations.

&
6:'ﬂ‘emal 1\.\‘(“3~

Figure 1. BNR virtuous circle of academic success


https://clarivate.com/highly-cited-researchers/
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https://www.reutersagency.com/pt-br/media-center/reuters-launches-the-hot-list-ranking-of-top-climate-scientists-influencing-the-climate-change-debate/
https://www.frontiersplanetprize.org/news/blog-post-title-four-93k9t-87bsr-ae4yh-m3ktl-cpyt3-93cnl-e2s6n-xd3kd-rhwkr-ztcnp-gdcdd-ynhz5-5by44
https://www.frontiersplanetprize.org/news/blog-post-title-four-93k9t-87bsr-ae4yh-m3ktl-cpyt3-93cnl-e2s6n-xd3kd-rhwkr-ztcnp-gdcdd-ynhz5-5by44

Progress towards the 2021-2024 BNR Goals

Biodiversity research has existed at IIASA prior to the launch of the 2021-2030 research strategy, but
never before it had a Program and Research Group focused on applied ecology and conservation. One
of the 2021-2024 BNR goals is to comprehensively respond to the major gaps and fully exploit the
potential in biodiversity research within integrated systems analysis. In other words, to fully exploit
the potential in biodiversity research within integrated system analysis, address key knowledge gaps
and inform global and regional policy assessments.

On the research side, the Program has made incredible strides towards this goal, with 26 projects in
the period 2021-2023 that included biodiversity research. Thirteen of these projects involved the
newly established Biodiversity Ecology and Conservation (BEC) group, thereby contributing to develop
and harness IIASA’s internal capacity on applied ecological modelling. These projects involved four
research Programs (ASA, BNR, POPJUS, SI): bringing ecological knowledge and addressing biodiversity
conservation policies in the context of agriculture (Brightspace), forestry (ForestNavigator,
BioConsent), climate change policies (BIOCLIMA), economics (ACCREU), equity and justice
(FairStream), water management (FairStream, INSPIRE), earth observations and citizen science (Global
Foodscapes, OEMC, NatureMap), land system science (LAMASUS, Global Foodscapes), and earth
system science (RESIST).

BNR staff co-authored 108 publications, in applied ecology and conservation from January 2021 to
March 2024, 24 of these were led by BNR scientists. The integrative nature of these analyses, was not
only pioneering from a scientific perspective, but also enabled the identification of nature-positive
pathways that inspired goals and targets of the Kunming-Montreal Global Biodiversity Framework
(GBF) and allowed to assess the biodiversity implications of the 2040 climate targets (details in section
1.2).

Another BNR goal was to establish IIASA as the first international community hub for integrated
biosphere research through development of an integrated assessment and modeling framework of
Earth’s biodiversity and natural resources relying on innovative tools development to facilitate
community-driven efforts for sharing knowledge within the modeling systems. Although this goal
was extremely ambitious within the given time frame, BNR laid solid foundations to achieve it in the
medium term. The main two pillars are the Integrated Biosphere management Model (iBIOM) and an
innovative underlying IT platform — Accelerator, see Figure 2.

Adequate policy assessment requires a comprehensive understanding of the ecological-economic
systems that impact attainment of the SDGs and the consideration of the relevant drivers and levers
to bring these systems to a safe and just operating space. iBIOM offers an innovative approach to
modeling that is firmly grounded in a nexus approach. It facilitates the integration of multiple sectors,
such as land use, water, and biodiversity, in a cohesive manner, enabling a complete analysis of the
impacts and interactions on and across sectors in response to biophysical drivers, policies, and
adaptation options.

iBIOM leverages the fully fledged suite of models developed by the BNR program at IIASA, which
includes detailed biophysical models able to incorporate the effects of climate and management on
agriculture (EPIC-IIASA), forestry (G4M), wildfires (FLAM), and hydrology (CWatM), hydroeconomics
(ECHO), and water pollution (MARINA and SWAT).

The biophysical information on productivity, water, and nitrogen impacts is explicitly considered in
the economic land use model (GLOBIOM) which is linked via a downscaling tool (DownscalR) to the
other impact assessment models for forestry (G4Mm), biodiversity impact (IBIS, Hibiiscus) and
dynamic vegetation changes (PlantFATE). The iBIOM modeling framework will be hosted in a
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cyberinfrastructure dedicated to integrated models and data and efficient interfaces for the iBIOM

modeling chains that are established. This will allow for automated data assimilation procedures, the

streamlining of inputs and outputs, removal of redundancies in data harmonization efforts, and
increases in the scalability of simulation efforts conducted by the iBIOM modeling framework.

Main achievements to date:

e iBIOM kernel composed of GLOBIOM, G4AMm and downscalr has been consolidated through
scripted workflows allowing automatized sequential execution of the models on the BNR
computational server. The fully operational component is now routinely used for project delivery,
for instance to analyze synergies and trade-offs between climate and biodiversity goals in Asia,
funded by the Ministry of Environment in Japan. GLOBIOM-G4Mm-downscalr represent also the
land use component of the IIASA integrated assessment modeling framework MESSAGEix-
GLOBIOM, this development thus opens new opportunities for collaboration with the ECE
Program.

e Inthe context of climate change impacts and adaptation, interfaces were developed also between
the crop growth model EPIC-IIASA, the hydrological model CWatM, and GLOBIOM, to analyse the
impacts of the CMIP6 scenarios and to provide corresponding land use and management outputs
to the ISI-MIP3b project. This coupling has not been fully automatized yet.

e GLOBIOM, GAMm and downscalr were interfaced also with the biodiversity model ibis.iSDM, and
this cluster was used in the BIOCLIMA project to assess the synergies and trade-offs between EU
climate and biodiversity conservation and restoration policies to support European Commission.
Full integration into iBIOM workflows is envisaged for the next phase of the project.

e 13 newly funded cross-group projects involving at least two, and sometimes all four BNR Research
Groups and supporting further integration across the iBIOM candidate models have been started
since 2021. Typically four years long, these projects will allow for another quantum leap in iBIOM
development.

Accelerator

So far, iBIOM builds on BNR internal models. However, its IT platform Accelerator is designed to host
iBIOM on an open cloud-based computational infrastructure allowing researchers globally to use the
models, to collaborate on developing existing modules, and to include additional modules as they see
fit. iBIOM and its underlying cyberinfrastructure will thus contribute to boosting the modeling capacity
of the global community to support decision-makers in development of sustainable biosphere futures.

Accelerator has four main components, namely the Data Repository, Model Repository, Computing
module and Data and Scenario Explorer. These components will host the data, models, and source
codes, as well as workflows for data processing and model deployment. This platform will allow BNR
researchers and external researchers to interoperate shared data and models, to reduce modelling
cycles, and to increase the outreach through visualisation of spatially explicit data and pathways. For
more details, see the Accelerator concept note published in the context of the ForestNavigator
project, where the ForestNavigator Portal is presented as one particular application of the Accelerator.

10
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Accelerator
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Figure 2. Selected examples of BNR policy impact work

Accelerator implementation started only in 2023 when the suitable software engineer was hired.
However, remarkable progress was already achieved.

External funding approaching 1 million euros has been generated through externally funded
projects — ACTA4CAP27, BrightSpace, ForestNavigator and LAMASUS. These projects provide
not only funding but also useful use cases involving a variety of non-IIASA stakeholders from
modelers interested in contributing to iBIOM up to the general public that is expecting user-
friendly dashboards.

Data repository has been deployed and successfully stress-tested with external dataflows of
multiple terabytes. Data in a data repository can be validated against the user defined rules
which makes the dataset features consistent and comparable against other similar datasets.
Data access to the public or within the project team can be controlled.

Availability of several in built and custom data visualization charts and graphs

Scenario explorer, with several built-in custom data visualization charts and graphs, is
operational and used by researchers within the BrightSpace and LAMASUS projects.

Highly modular computation module has been developed with the capacity of defining the job
graph taking parallelism into account and can be dispatched using http protocol. Compute
module status and logs can be monitored over http. Computing module is ready for testing
Two powerful computational servers totaling 384 cores were acquired to allow for intensive
internal and external testing

With these innovative and integrative modeling initiatives, BNR aims to further strengthen its role in
comprehensive systems analysis of the food security—land—vegetation—livestock—water—biodiversity
nexus, including the social, economic, and governance challenges that will become even more relevant
over the coming decades.
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Another BNR goal was to lead the integration of biophysical-economic modeling with governance.
Many water management decisions, such as the adoption of more effective irrigation techniques or
changing crop types, are made at the farm level by a heterogeneous farmer population. While these
decisions are usually advantageous for an individual farmer or their community, aggregate effects of
those decisions can have large effects downstream. Similarly, decisions made by other stakeholders,
such as governments, often have basin-wide effects and affect each farmer differently.

To fully comprehend how the human-natural water system evolves over time and space and to
explore which interventions are suitable to reduce water stress, it is important to consider human
behaviour and feedbacks to the hydrological system simultaneously at the local household and large
basin scales. Thus, BNR researchers developed the Geographical, Environmental, and Behavioural
(GEB) model, a coupled agent-based hydrological model. GEB enables simulating the behaviour and
daily bidirectional interaction of more than 10 million individual farm households with the hydrological
system on a personal laptop. GEB is dynamically linked with CWatM at a 1km resolution.

The GEB model is currently being used in the Sl project fairSTREAM. In this context, the BEC eco-
evolutionary plant model PlantFATE uses GEB land-use forcing and CWatM water availability
information and returns soil evaporation and plant transpiration, improving the realism of the water
cycle simulation (see also section 3.1).

BNR researchers have also advanced the macro-economic model DYNAMMICS for assessment of
disaster risk reduction (DRR) policies under multiple hazards. DYNAMMICS can be used to analyze and
compare various potential policies in terms of their economic effects. The decomposition of these
effects into multiple benefits helps policy makers and other stakeholders better understand the ex-
ante and ex-post advantages of DRR investments.

DYNAMMICS has been used for coastal hazard assessment under climate change in the small island
economies of Bahamas and Barbados, evaluating the interaction of disaster risk reduction investment
options including nature-based solutions and risk financing options, advancing the analytical frontiers
on the economic assessment of climate extremes.

As extensively documented in Section 1.2, and indirectly throughout the report, BNR successfully
strengthened its international leadership in applied research of Earth’s biosphere management for
global and regional policy development. However, as part of this goal, BNR also intended to launch a
new flagship product, the Global Biosphere Outlook, relying on a to be built stakeholder community,
and this specific goal has not been reached yet although the first necessary steps were made, including
i) substantial funding has been raised for establishment of iBIOM and the work on iBIOM advances, ii)
progress has been made also in Accelerator implementation, which will be the backbone of the largely
web-based Outlook, iii) template has been developed to gather relevant variables from the iBIOM
modeling suit in a harmonized way, iv) baseline and selected policy scenarios were calibrated and
validated in the context of ongoing projects, incl. BrightSpace, LAMASUS, and the IEA World Energy
Outlook, v) a new generation of scenario thinking has been proposed, and vi) a stakeholder platform
bringing together large group of policy makers and modelers will have its first meeting as the Forest
Policy Modeling Forum in the framework of the ForestNavigator project in September 2024.

WAT modeling tools at BNR took advantage of advances in Earth Observations (EO), big data and Al
to improve water resource availability and demand assessment. Several EO products are used to
evaluate our model simulations. Changes in total water storage simulated with the Community Water
Model (CWatM) globally and in different case studies are compared to those derived from GRACE
(Gravity Recovery and Climate Experiment) and change in evapotranspiration are compared to those
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derived from MODIS (Moderate Resolution Imaging Spectroradiometer). For our large-scale water
quality modelling, we are utilizing global EO products to evaluate our model simulations, specifically
focusing on sediment and nutrient loadings into lakes and coastal waters. As a proof of concept, we
tested this approach in Lake Tana, Ethiopia. We used EO lake turbidity data from the Copernicus Global
Land Service (CGLS) to evaluate the simulated seasonal and multiyear trends of river sediment
loadings into Lake Tana. Our results demonstrated strong positive correlations between the simulated
sediment load from inflow rivers and EO lake turbidity at most river inlets which highlighted the
potential of EO turbidity products in characterizing the temporal and spatial patterns of sediment
loadings, particularly in data-scarce regions, and contribute to a better understanding of water quality
dynamics. In collaboration with the EO workstream within the World Water Quality Alliance (WWQA)
and several external partners, we are contributing to the development of a global Earth Observation-
based indicator for SDG 6.3.2, which measures the “Proportion of bodies of water with good ambient
water quality”. Utilizing free and open-source satellite data, we are piloting this indicator with Lake
Tanganyika and Lake Kivu in cooperation with local stakeholders.

WAT has used a machine learning algorithm to quantify sector-specific drought impacts in the Western
Balkan and Eastern Europe region under future climate change scenarios. The assessment followed a
risk factor approach, combining several proxy indicators of hazard, exposure and vulnerability. The
outcomes of this assessment have completed the recently published European Drought Risk Atlas and
supported the development of some of the World Bank Group Country Climate Development reports.
Another study analysed streamflow variations as signatures of anthropogenic drivers. It combined
global data spanning multiple decades from 5,163 catchments with variables like precipitation,
evapotranspiration, water use, and damming, applying machine learning for trend analysis. This
approach helps identify archetypal flow regime change classes, linking human activities and climate
variables to changes in streamflow, providing insights for better water resource management and
mitigation strategies. As part of the SOS-Water project, an effort to derive a dynamic crop coefficient
(Kc) for hydrological modelling that relies on a comprehensive range of spatial datasets is ongoing.
These data include daily historical meteorological data, such as temperature, wind speed, relative
humidity, incoming radiation, and precipitation. Meteorological data are complemented by historical
evapotranspiration (ET) data from various sources accessed through Google Earth Engine. The aim is
to find the relationships between meteorological variables, ET and Kc using machine learning
algorithms.

Last but not least, BNR goal was promoting IIASA-wide collaborations. Within the BNR Program, the
Research Groups collaborated on 24 externally funded projects, and while this number represents
only 15% of all BNR projects, the accumulated budgets of these 24 projects represent 36% of the total
BNR externally funded budget (€ 12,5 million vs. a total of € 34,8 million). The total number is thus
similar to the collaborative projects with Research Groups outside of BNR, 22 externally funded
projects. However, these 22 projects together had a combined IIASA-budget of € 10,4 million (divided
over more than just the BNR-groups), of which € 3,8 million was BNR-budget. With regards to Strategic
Initiative, BNR is involved in 3 of the 4 projects funded so far and is leading one of them (RESIST). BNR
co-authored 119 scientific articles with other [IASA Programs which is more than five times more than
the number of publications across Research Groups within BNR, which were on 22. The cross Program
collaborations often evolve around cross-model linkages such as the MESSAGEix-GLOBIOM framework
or the joint policy impact assessments, such as those for the European Commission.

1.2. Overall program achievements over the evaluation period on
policy impact and external networks

While scientific innovation is at the core of BNR activities, the ultimate objective is societal impact.
The Program thus engages in related activities along several dimensions: i) direct participation in
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regional and international regulatory processes, ii) exploratory studies for national and regional
authorities, as well as international organizations, iii) participation in international assessments, and
iv) support to the private sector.

Direct policy support to National/Regional/International regulatory processes

BNR (IBF) continued to support the European Commission in preparation of key policy and legislative
documents related to land-based climate change mitigation policies. The highlight of 2021 was the
legislative package for implementation of the European Green Deal, the so-called ‘Fit for 55 package’,
where IBF modeling contributed to the Impact assessment, similarly as to the newly developed EU
Forest Strategy 2030. IBF models have also participated in quantification of the EU Reference Scenario
2020: energy, transport and GHG emissions: trends to 2050, and the Reference scenario for EU
associate countries. Later, the GLOBIOM/G4M models have underpinned the development of the
2030 Climate Target Plan titled Stepping Up Europe’s 2030 Climate Ambition. Most recently, the
GLOBIOM/G4M modelling framework was used in an extensive Impact Assessment of the EU 2040
Climate target by EC DG CLIMA, including a biodiversity impacts section that relied on developments
done in the BIOCLIMA project.

BNR also provides modelling capacities to Transportation and Climate Division (Office of
Transportation and Air Quality) of the U.S. Environmental Protection Agency for the estimation and
uncertainty analysis of induced land use change (ILUC) effects of U.S. road biofuels. Based on scenario
simulations conducted by BNR, the U.S. EPA announced Final Renewable Fuels Standards Rule for
2023, 2024, and 2025 (link) on June 21, 2023 (IIASA news). The rule establishes biofuel volume
requirements and associated percentage standards in view of steady growth of biofuel use in the US's
fuel supply and aims to ensure a sustainable and environmentally friendly energy future. IIASA has a
longstanding partnership with the EPA, having previously utilized GLOBIOM for similar assessments.
The institute maintains an ongoing contract with the EPA to assess the implications of US biofuel
policies as part of its commitment to international collaboration and employing systems analysis to
address issues of global concern. BNR contributed also to the Greenhouse Gas Mitigation Potential in
the U.S. Forestry and Agriculture Sector by the U.S. EPA.

At the international level, BNR (IBF) has continued to support the Carbon Offsetting and the Reduction
Scheme for International Aviation (CORSIA), by providing estimates on the Land Use Change impacts
of feedstocks for sustainable aviation biofuel production based on the GLOBIOM model, through the
successive cycles of Committee on Aviation Environmental Protection (CAEP) for International Civil
Aviation Organization (ICAQ). The aviation sector has grown at a significant pace in recent years, and
despite improvements in aircraft efficiency, the sector's impact on climate change is a growing
concern. To address this concern, the International Civil Aviation Organization (ICAQ) established the
Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) to help reduce aviation
greenhouse gas (GHG) emissions. To estimate ILUC emissions for aviation biofuels, noticing the
considerable uncertainty in ILUC simulation results, two different economic models, well-established
on this topic, were used: GTAP-BIO (Purdue University) and GLOBIOM (IIASA) as documented in the
ICAO Environmental Report 2022 and a related scientific paper. The 41st ICAO Assembly adopted a
Long-term global aspirational goal (LTAG) for international aviation of net-zero carbon emissions by
2050.

Finally, BEC and IBF groups provided substantial input to the final steps of the negotiations through a
range of policy briefs and papers that were directed at the parties to the Convention on Biological
Diversity (CBD) who agreed in December 2022 on a landmark multilateral environmental agreement,
the Kunming-Montreal Global Biodiversity Framework (GBF). The Kunming-Montreal Global
Biodiversity Framework refers explicitly to IASA-BNR co-authored work in sections related to the
theory of change, as well as in the context of Goals A and B and Targets 1, 2, 3 (on resource
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management planning, protection and restoration) as well as targets addressing sustainable
production and consumption (10, 16).
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Figure 3. Selected examples of BNR policy impact work

Country and regional policy support

BNR is extensively supporting decision makers in Africa. WAT received funding from the Austrian
Development Cooperation for the implementation of a research for development project titled
‘Accelerating transition towards resilient water and food systems in East Africa. Scaling out resilient
water and agricultural systems (scaleWAYS)’. The project was implemented jointly by IIASA, the Lake
Victoria Basin Commission (LVBC) and the International Crops Research Institute for Semi-Arid Tropics
(ICRISAT). Through LVBC, member countries in the Lake Victoria Basin covering Burundi, Kenya,
Rwanda, Tanzania, and Uganda have been involved in the research project while local universities and
other research entities in the region were encouraged to contribute by carrying out specific research
activities. In the same region, the SWAQ-Uganda project funded by the Austrian Development
Cooperation investigates sustainable water quality management through modeling and stakeholders’
engagement to support Uganda’s development ambitions.

Within an FAQ initiative, a pool of international research institutions, including BNR (IBF), is conducting
innovative modelling and analyses supporting Uganda to translate its national priorities for food
systems transformation into concrete policies and actions.

BNR was also supporting the Government of Gambia in the framework of the FACE-Africa project,
which looked into the issues of climate impacts, food insecurity, poverty, malnutrition, and its health-
related effects, and co-developed scenarios to inform sustainable land-use pathways.

In Asia, WAT conducted a National Agro-Ecological Zones assessment (NAEZ) for Afghanistan which
assessed the quality and availability of land resources and identified crop cultivation potentials for
current and future agroclimatic conditions. The large database from the NAEZ Afghanistan has been
made available via the LRIMS data portal and published as an Agro-Ecological Zones Atlas together
with FAO. To support food systems transformation in Indonesia, FAO also coordinated a food systems
modelling project involving IFPRI, IIASA, 1ISD, and Christian-Albrechts-University of Kiel, to inform the
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Government of Indonesia’s medium- and long-term development planning by identifying technically
sound and politically feasible policy interventions to achieve multiple policy objectives related to food
systems transformation.

In Europe, the collaboration with the European Commission extends beyond the pure regulatory
processes presented above providing model-based assessments for non-EU countries, including
Energy Community countries (Albania, Bosnia-Herzegovina, Kosovo, Montenegro, North-Macedonia,
Serbia, Ukraine, Georgia, Moldova), and broader topics. Thus, the interdisciplinary BIOCLIMA project
led by BNR, in collaboration with UNEP-WCMC and EuroCARE, expands on the established climate
mitigation policy impact assessment to also consider the EU Biodiversity Strategy the Farm2Fork
Strategy, and provides insights into synergies and trade-offs between climate mitigation, biodiversity
conservation and restoration, and sustainable food system.

Members of the BEC group were also invited to coordinate scientific input into the ongoing series of
Biogeographical Seminars organized by the Expert Group on the EU Nature Directives including staff
of the European Commission and delegations of national authorities responsible for implementing the
directives from each Member States.

Moreover, the World Bank commissioned a project led by WAT to develop the so-called One-Water
Methodology, which is a methodological framework for rapid assessment of water security, smart
planning and development of practical recommendations at country and regional levels. In this
context, WAT prepared deep dive assessment reports following the developed methodological
framework for several countries in the Danube basin for informing investments and policies to
enhance water security.

Finally, WAT worked also with the Inter-American Development Bank (IDB) to advise on the optimal
disaster risk reduction and risk transfer investment in Bahamas and Barbados. In Bahamas in
particular, the macro-economic modeling framework DYNAMMICS was used by the IDB to advise the
incoming presidency on the need for proactive coastal risk assessment under climate change.

Contribution to international reports/assessments

BNR extensively supported IPCC work on the impactful 6" Assessment Report (AR6) on land and water
related issues across the three Working Groups (WG) as Lead authors (1) and Contributing authors (5).
Within WG1, The Physical Science Basis, contributions included Chapter 3: Human influence on the
climate system, and Chapter 11: Weather and climate extreme events. Within WG2, Impacts,
Adaptation and Vulnerability, WAT contributed to evaluating recent efforts in assessing the feasibility
and impact of different water adaptation and mitigation measures across Europe in Chapter 13:
Impacts, Vulnerability and Adaptation in Europe. WAT further contributed to Chapter 4: Water by
highlighting changes and uncertainties in projected water scarcity. In WG3, Mitigation of Climate
Change, IBF contributed to Chapter 7: Agriculture, Forestry and Other Land Uses (AFOLU), and Annex
[ll: Scenarios and Modelling Methods. In this context, it is worth mentioning that BNR scientists
participated also in the Austrian Panel on Climate Change (APCC) and contributed particularly to the
APCC Special Report: Landnutzung und Klimawandel in Osterreich.

BEC and IBF have been taking leading roles in the IPBES NatureFutures task force and the IPBES Nexus
assessment, with one lead author and one fellow. Both groups were also involved in the GEOBON
bioDISCOVERY and Future Earth joint working-group on post-2020 Global Biodiversity Framework.
This led to the production of scientific papers, a report and several policy briefs synthesizing recent
scientific evidence on the link between action targets and biodiversity outcomes as featured in the
draft of the post-2020 Global Biodiversity Framework, submitted to the CBD as a information
document (see also section 7) .IBF has participated in two key community level initiatives at the
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biodiversity science-to-policy interface in 2021. IBF also participates in the IPBES Task Force on
Scenarios and Models for the 2024-2026 cycle.

BNR developed a new strategic partnership with the International Energy Agency (IEA). The
collaboration started with the IEA impactful report Roadmap to Net Zero by 2050 which combined for
the first time the_IEA’s global energy system modelling with the International Institute for Applied
Systems Analysis (IIASA)’s Global Biosphere Management Model (GLOBIOM) to provide insights on
bioenergy supply, land use and net emissions. The collaboration continues in the context of the World
Energy Outlook, where IIASA contributed to the 2022 and 2023 editions, including the regional deep
dive in the Latin America Energy Outlook. The work on the 2024 edition is in progress. BNR/AFE
contributed to the IEA Bioenergy comprehensive report on “How bioenergy contributes to a
sustainable future”.

BNR substantially contributed to numerous other assessment reports by international (UN) agencies.
For instance, WAT has significantly contributed to various chapters in the United Nations World Water
Development Report (WWDR) 2021 on valuing water, which is UN-Water’s flagship report on water
and sanitation issues, or the State of the World’s Land and Water Resources for Food and Agriculture
2021 (SOLAW) report, which is a 10-year flagship report of the Food and Agriculture Organization of
the United Nations (FAO) underlining the essential contribution of appropriate policies, institutions
and investments. Moreover, BNR provided the land use modeling component of the UNEP
International Resource Panel Global Resource Outlook 2024.

Finally, the BNR model GLOBIOM was used to assess the impacts of agricultural trade and support
policy reform on climate change adaptation and environmental performance by the OECD. This
analysis was made possible in part through the IIASA-OECD strategic partnership. BNR collaborated
with OECD also on a technical paper "Policy strategies and challenges for climate change mitigation in
the Agriculture, Forestry and Other Land Use (AFOLU) sector".

Private sector

Ultimate validation of the usefulness of the analytical tools, and possibly also the most direct impact
on the ground, is delivered next to policy impact through the interest of business actors. BNR was
approached by several companies and private sector players over the last years. Thus IIASA
researchers collaborated with the FAIRR Initiative — a collaborative investor network that raises
awareness of the environmental, social and governance risks and opportunities in the global food
sector with over 400 members globally representing over $70 trillion in combined assets — on the
development of a new IPCC-aligned climate risk analysis tool for investors, the Coller FAIRR Climate
Risk Tool which provides investors with company-level data on how climate risks may impact costs
and profitability in the meat and dairy sector (IIASA PR).

BNR collaborated also with the Impossible Foods company on a highly impactful study investigating
the potential contribution of partial substitution of livestock products by plant-based substitutes to
climate mitigation and biodiversity conservation. The resulting article is according to altmetric in the
99th percentile (ranked 194th) of the 357,932 tracked articles of a similar age in all journals and the
99th percentile (ranked 8th) of the 2,221 tracked articles of a similar age in Nature Communications,
and the first author was honored as the National Champion for Austria in the prestigious Frontiers
Planet Prize.

BNR also supported the BASF company through assessment of biomass availability as substitute for
fossil fuels in their material and chemical production processes.
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Figure 4. External policy and science network (examples)

External networks

Besides the network of funders and clients presented above, BNR leads or participates in a multitude
of networks of scientists and practitioners, which can be clustered in the following four categories: i)
networks of scientists in large scale collaborative research projects, ii) user networks around BNR
models and other resources, iii) modelers networks, often engaging in multi-model assessments, iv)
other networks of scientists and practitioners.

BNR researchers are currently coordinating four large-scale collaborative research projects from the
EU funding program Horizon Europe — ForestNavigator: Navigating European forests and forest
bioeconomy sustainably to EU climate neutrality (24 partners from 12 European countries, China and
USA), LAMASUS: Land use and management modelling for sustainable governance (17 partners from
8 European countries), NaturaConnect: Building a resilient ecological network of conserved areas
across Europe for nature and people (22 from 15 EU countries and UK), and SOS-Water: Water
Resources System Safe Operating Space in a Changing Climate and Society (11 partners from 8
European countries and Vietnam). BNR is involved in other 25 Horizon Europe projects as a partner
translating into active collaboration with over 100 research institutions.

BNR developed and hosts several flagship models with a large user community which is typically
supported by formalized, as well as hands-on, trainings. The hydrological model CWatM is fully open
access on Github with a guiding documentation and YouTube tutorials. 15 researchers from China (3),
Ethiopia (1), India (2), Pakistan (3), Switzerland (1), UK (2), and USA (3) are actively using CWatM for
their projects. WAT has also provided a training to 25 researchers from the International Water
Management Institute (IWMI).

Additionally, WAT hosted a three-day training workshop with 31 participants on Water Resources
Management in Southeast Asia (review article). This included hands-on learning of CWatM, ECHO and
GAEZ. 2 former AFE YSSPs (now Imperial College London (ICL), London/UK, and Royal Technological
University (KTH) Stockholm/Sweden) have been trained on BeWhere model with special focus on
optimizing aviation e-fuel from Direct Air Capture and electrolysis throughout the entire year in bi-
weekly regular meetings.
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IBF has also supported with hands-on training and coaching active external GLOBIOM teams around
the world. These GLOBIOM teams currently consist of over 60 individual external users, located in 18
different countries, distributed over 6 continents (Asia, North and South America, Europe and
Australia). For instance, a hybrid GLOBIOM/GAMS course with 19 participants was organized in 2022.
Part of these activities was funded through the EC/GIZ Strategic Partnerships for the Implementation
of the Paris Agreement (SPIPA) China project aiming at enhancing modeling capacity building in
support to the Paris Agreement implementation, among others through workshops, such as IIASA-
China Expert Dialogue on Long-term and Integrated Modeling Analysis. Examples of work by the
external teams include Zhao et al., 2021, Wu et al., 2023, Ren et al., 2023, or in US Wu et al., 2023.

Several BNR Research Groups are contributing significantly to the third phase of the Inter-Sectoral
Impact Model Intercomparison Project ISIMIP3, which offers a framework for consistently projecting
the impacts of climate change across affected sectors and spatial scales to inform policy decision
making on climate change mitigation and adaptation.

WAT has delivered to ISIMIP3 results from CWatM global runs and contributed to five ISIMIP high-
impact publications (Satoh et al., 2021, Boulange et al., 2021; Telteu et al., 2021, Reinecke et al., 2021,
Pokhrel et al., 2021).

IBF contributed future global land-use pattern for impact simulations, especially for ISIMIP3b, within
the PROCLIAS project. And is participating in the Regional Forests and Global Biomes sectorial teams.

AFE contributed within Global Gridded Crop Model Intercomparison (GGCMI) EPIC-IIASA projections
to a new, CMIP6-based synthesis of climate impacts on global agriculture published by the Agricultural
Model Intercomparison and Improvement Project.

IBF participates also in relevant projects of the Energy Modeling Forum (EMF), such as Assessing Large-
scale Global Bioenergy Deployment for Managing Climate Change (EMF-33) and various Integrated
Assessment Models outside IIASA use GLOBIOM-G4M for their land-use representation such as the
WITCH (CMCC), POLES (JRC), and POTENCIA (JRC) models.

Community leadership

BNR members have been part of leadership and advisory role on various international and European
scientific initiatives (e.g., H2020, PRIMA, NEXUS-NESS, H2020 G3P), CMIP6-VIACS (Vulnerability,
Impacts, Adaptation and Climate Services, GLASSNET (Global to Local Analysis of Systems
Sustainability), International Initiative on Hydrology and Earth System Science for Society, GEWEX, ESA
GEO Global Water Sustainability Initiative (GEOGIoWS), WWF SBTN (Science Based Targets Network
Freshwater and Biodiversity Hub) among others. Y. Wada is also Governors of World Water Council
(WW(C) which organizes World Water Forum (WWF).

WAT has played an important role in the Groundwater Solutions Initiative for Policy and Practice
(GRIPP), which is a global partnership for sustainable groundwater management led by the
International Water Management Institute to strengthen, expand, and connect current groundwater
research and initiatives.

WAT has been also engaging the_Water and Climate Coalition of the World Meteorological
Organization, which is a multi-stakeholder initiative to provide tangible action, activities and policy
support, for an integrated water and climate agenda with a special focus on data, information,
monitoring systems and operational capacity.
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WAT is a founding member and co-lead of the Group on River Basin Economic and Policy Modeling
(GRBEPM), which aims to significantly improve river basin economic and policy models, and scientific
capability, for assessing impacts of water scarcity, droughts, climate change and other driving forces
on water-related economic sectors and ecosystems and identifying efficient, sustainable, stable, and
implementable water policy interventions. WAT remains an active member of the World Water
Quality Alliance led by UNEP and a member of the World Water Council.

AFE continues to be actively involved in the Global Forest Biodiversity Initiative
(https://www.gfbinitiative.org/) network, which brings together hundreds of researchers from around
the world. In 2022, the GFBI published two papers in leading journals. These articles analyze global
tree biodiversity and its ecological drivers (The number of tree species on Earth & Co-limitation
towards lower latitudes shapes global forest diversity gradients).

1.3. Overall Program budget (2021-2024)

Besides following a set out strategy and fulfilling qualitative targets, the development of a program is
also reflected in its quantitative results. In this paragraph, the developments of the budgets, costs,
and employees (FTE) of the BNR-program are visualized in 2 tables. This data is reported for the period
2021-2024.

The budget and costs for 2024 are a first, BNR-produced, forecast and should therefore only be treated
as a first indication, as the fiscal year is still active. This forecast is based on active and signed projects,
employed staff with a cutoff date of the end of March 2024, and expected hires for after this cutoff
date.

Starting with the budget, Table 1 shows a stable consolidation phase after the internal restructuring
at [IASAin 2020, followed by a clear growth in 2023. The biggest growth took place within the relatively
new BEC-group, from 282K in 2021 to 893K in 2023 (mostly driven by external grants), but all groups
showed a stable development in this period. This is also in line with the development of the FTEs (Table
2), from which it can be concluded that an increase in scientific employees resulted in an increase in
secured external funding.

Based on the first forecast of budget and costs for 2024, this trend of development is expected to

continue. For the years beyond 2024 a stable development is expected as well, as the main challenge
for all the groups is rather to find the right researchers than to generate additional funding.

Table 1. Budget distribution and costs BNR-program (2021-2024%)

2021 2022 2023 2024
External Projects €3,212,700 € 3,177,000 € 3,836,500 € 5,858,400*
Internal Projects € 84,500 € 155,600 € 456,300 € 244,700*
Core budget € 1,145,600 €1,024,400 €1,042,200 € 1,044,600
Total budget €4,442,800 € 4,357,000 € 5,335,000 € 7,148,000*
Costs (personnel + € 4,519,300 € 4,353,200 €5,320,300 € 7,072,300%*
non-personnel)
Overhead income € 714,500 € 794,500 €1,011,300 € 1,234,500%*

*First BNR-produced forecast of 2024 incomes & costs.
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Table 2. FTE distribution BNR-program (2021-2023)

2021 2022 2023
Scientific FTE within BNR* 77.38 84.00 96.93
Non-scientific FTE within BNR? 5.40 5.38 6.75
Total FTE within BNR 82.78 89.38 103.68

1.4. Overview of staff working in the Research Program (2021-2024)

Elaborating further on the listed FTEs in the previous paragraph, in this section a further analysis of
the staff working within BNR over the period 2021-2024 is shown. This overview is based on
headcount, and not FTE. Furthermore, some staff members were involved in different roles during
this period (e.g. guest and later employee), which means a certain overlap is possible between the
types of employment.

Geographical diversity

Throughout the period 2021-2024, there were on average 30 - 32 different nationalities represented
among BNR employees. Furthermore, guests and associates visiting the institute throughout this
period represent a similar number of nationalities (28-33). On top of that, the YSSP’s visiting BNR
represented 10-13 different nationalities. In total, taking the overlap between these different groups
into consideration, 50 different nationalities have worked together within the BNR-Program.
Following is an illustration summarizing the countries of origin for the 2023 staff (representing the last
available full-year data).

All staff
2023
20
v
0

Powered by Bing
© Australian Bureau of Statistics, GeoMames, Microsoft, Navinfo, Open Places, OpenStreetMap, TomTom, Zenrin

Figure 5. Countries of origin of all BNR-staff 2023

Yncludes the following staff categories: Scientific, Research Scholar, Research Assistant, Software Professional
2 Includes the following staff categories: General Service, Professional
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Employees

From the overall staff, here we further analyse the employees of the BNR-program. In Figure 6, the
employee distribution over the two main categories is visualized. New (expected) hires for 2024, that
are not yet present in the data (starting after 315 or March 2024), have been added to the 2024 bar.

Types of employees BNR

0 20 40 60 80 100 120

Number of employees

m Operational m Scientific (incl. software) m (Expected) new hires operational m (Expected) new hires scientific

Figure 6. Visualisation of types of employees within the BNR-program (2021-2024)

Scientific profiles

Further focusing on the scientific employees, we look at the level of seniority of the scientific
employees of the BNR-program. There are four possible levels, increasing in experience:

R-1 : Researcher

R-2 : Research Scholar

R-3 : Senior Research Scholar

R-4 : Principal Research Scholar

In Figure 7 this analysis is projected. New (expected) scientific hires for 2024, that are not yet present
in the data (starting after 31 or March 2024), have been added to the 2024 bar.
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Figure 7. Visualisation of profiles scientific employees BNR-program (2021-2024). *Expected hires added to 2024 column
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1.5. Externally funded projects (approved from January 2021 to
March 2024)

In Annex A, a list can be found of all 161 externally funded projects active between January 2021 and
March 2024. Of these projects, 24 are collaborations between two or more of the Groups within the
BNR-program. This seems like a relatively small number of cross-group projects, the accumulated
budget of these projects however represents 36% of the total BNR externally funded budget (€ 12,5
million vs. € 34,8 million).

In the list of Annex A, the project title, active period, funder, involved Research Groups (also known
as cost centers, CC), and budget per Research Group can be found for each individual project. In
addition, a short description and, if available, informative links have been included for each of the
projects.

In Figure 8 the duration of all externally funded approved projects is summarized. Only about a quarter
of the projects have a duration of 1 year or less, and about 55% are longer than 2 years. Within the
shorter projects, several of them are continuously renewed. This structure of the external funding
provides solid financial stability and the possibility to strategically plan substantial innovations.

Length of externally funded projects (2021-2024)

<lyear

1-2 years*
B 2-3years™
B 3-4years*®
m 4-5years*

m >5years

Figure 8. Duration of externally funded projects BNR-program (active between 2021-2024)
*Periods from first year until and including last year, e.g. 1-2 years excludes projects running exactly 1 year, but includes
projects running exactly 2 years.

In Figure 9, the overall BNR-related project budgets are grouped to the same project durations,
showing that by far the biggest share (60,6%) of the budget comes from the projects active for from
2-4 years. As the duration of the project mainly influences the budget, Figure 9 is fully in line with
expectations.
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Budgets to duration of projects (2021-2024, in millions)

=lyear
= 1-2years™
m 2-3years™

m 3-4dyears™
m 4-5years™

m >5years

Figure 9. Total budgets to duration of externally funded projects BNR-program (active between 2021-2024, in millions)
*Periods from first year until and including last year, e.g. 1-2 years excludes projects running exactly 1 year, but includes
projects running exactly 2 years.

During the period of 2021-2024, the BNR-program cooperated with 71 different funders from all over
the world. For some funders there was a single project, while for others the BNR-program was involved
in multiple projects.
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2. Agriculture, Forestry, and Ecosystem Services
Research Group (AFE)

2.1. Stated goals for the 4 years and how these goals were met

AFE’s research objectives during 2021-2024 focused on both — the further methodological
development in order to foster the scientific basis of the group’s mostly biophysical modeling, as well
as on increasing the group’s visibility in terms of participation in or co-organizing of relevant scientific
events aiming at policy-relevant national and international processes, and — as a consequence - also
on co-authoring of high-level and/or pace setting publications.

Being a critically important component to AFE’s goals, the group concentrated on methodological
developments aiming at the improvement of our major models including the global crop model EPIC-
IIASA, the global forest model G4M, and the natural forest fire and disturbances model FLAM, while
also moving further highly innovative approaches including e.g., the linking of forest and DGVM-type
modeling with animal population dynamics and techno-economic optimization modeling (BeWhere).
Main emphasis has been put on model integration with the ultimate goal of linking LMS to the BNR
initiative iBIOM, model acceleration, and model user friendliness, while the respective progress has
been published consecutively.

AFE Land Modeling System — Unique Integration at Landscape Levels

On the model integration side, AFE has been developing an innovative land modeling system (AFE-
LMS): an integrated biophysical modelling toolkit designed for advanced assessment of land-based
production, ecosystem services, and potentials for nature-based climate and environmental solutions
at European and global scales. The AFE-LMS development builds on the existing modelling tools by (a)
improving biophysical representation and extending sectoral coverage in the existing AFE’s models,
(b) deeper integration of the existing models, (c) building common input datasets through
harmonization of the most recent and up-to-date European data, and (d) developing data engineering
and analytical tools and interfaces enabling linking models and model outputs within AFE-LMS and
beyond.

(a) Agricultural model EPIC-IIASA has been extended to consistently simulate ecosystem services
across all European cropland and grasslands and reconfigured to incorporate a variety of novel farming
options (e.g., crop rotations, crop residue management and other conservation farming practices) and
grassland management, which makes it better suited for supporting sustainable agriculture agendas.
Agricultural and forest models have been updated to meet harmonized standards for simulating
ecosystem C dynamics on mineral and peatland soils.

(b) Sectoral biophysical models have been continuously updated to consistently represent ecosystem
services in both time and space, facilitating more straightforward cross-sectoral data fusion and
syntheses, starting with C stock and fluxes, commodity productivity, and water balance in Europe.
Beyond AFE-LMS, the new-generation model outputs have been included in the integrated
biodiversity-land use modelling framework in BIOCLIMA.

(c) AFE-LMS biophysical framework has been updated with the most recent spatio-temporal data on
land use and LU management (LAMASUS), European wetlands (ALFAWetlands), and CMIP6 climate
change projections (ISIMIP). A novel GIS harmonization interface was developed to increase the
interoperability of European, INSPIRE-compliant datasets with the global AFE-LMS modelling
framework.
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(d) A new AFE team of six experts has been formed to further develop IIASA’s Forest Fire and Natural
Disturbances Model FLAM focusing on new approaches assess natural disturbances incorporating
most recent datasets coupled with technological advancements such as machine learning and
neural network (FLAM-Net) approaches. FLAM impact assessments have so far been applied at
multiple levels including the Boreal, Tropical, Temperate, Northern Europe and Mediterranean
regions, complemented by European and Global future forest fire hotspot identification under
climate change and varying forest management scenarios. For precise response modeling of
vegetation dynamics to natural disturbances such as fires, droughts, windstorms, and pests/bark
beetles, the AFE modeling teams are joining efforts in integrating their models under the AFE-
LMS umbrella, using the AFE Integrated Modeling Graphical User Interface (AFE-GUI).

EPIC-IIASA Hypercube — Emulator and Accelerator

On the model acceleration end, multiple Al algorithms, optimization methods and feature engineering
pipelines have been developed and tested, providing AFE-LMS with a Data Analyst tier.

EPIC-IIASA Hypercube - consisting of EPIC-IIASA outputs, available in multiple versions each consisting
of millions of data records - provides well-structured training data for learning-machine driven
statistical model development replicating EPIC-IIASA. Replacing computationally demanding crop
modeling with simple statistical models enables for a dynamic interface for data exchange with
integrated land use optimization (or other) models, or EPIC-IIASA emulators could directly serve as
dynamic bio-physical modules embedded in more complex modelling tools or services.

Artificial Intelligence and Machine Learning in AFE Biophysical Modeling

The present EPIC-IIASA Hypercube/-Emulator has been further developed beyond training data
towards the Crop Model Machine Learning Emulator Suite (CROMES) - created for fast emulation of
global crop impacts and adaptation options throughout the CMIP6 climate change projection
ensemble. As part of the AFE-LMS development, the agro-environmental modelling team has
assumed a new project MACROS (Machine-learning crop meta-models for climate adaptation) that
combines the group’s process-based crop modelling platform with machine-learning algorithms to
harness synergies of both methods aiming at producing crop model emulators that can be plugged
into the AFE-LMS and other integrated modelling platforms to derive crop yield estimates on the fly.

AFE Enhanced Research Visibility

In the EU project VERIFY, the AFE team engaged with scientific leaders in the global and European
carbon cycle modelling, including its biophysical and human dimensions. AFE contributed the first
generation of EPIC-IIASA cropland and grassland carbon flux estimates to a new, consolidated
European synthesis of CO2 emissions and removals. AFE is WP leader in the HEU project ALFAwetlands
that examines the potential and effectiveness of wetland restoration in supporting transition to a
climate-neutral and resilient society and economy, through interdisciplinary advancement of
environmental, ecosystem, climate and life sciences, social sciences, and economics and aims to
contribute to EU policy implementation supporting climate change adaptation and mitigation, as well
as achieving biodiversity targets. Al4SoilHealth (Accelerating collection and use of soil health
information using Al technology to support the Soil Deal for Europe and EU Soil Observatory (2023-
2026)), is a Horizon Europe Mission SOIL project to co-design, create and maintain an open access
Europe-wide digital infrastructure founded on advanced Al methods combined with new soil health
measures. Within the project, AFE’s agro-environmental modelling team is responsible for a pan-
European service on soil health indicators employing and developing models for geospatially explicit
and fine-grained predictions. Overall, in the domain of biophysical land use modelling with emphasis
on forests, agriculture, grassland and techno-economic optimization, AFE has assumed coordinating
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or a WP lead in 17+ projects (2021-2024) which tremendously helped to improve its visibility in its
particular research field.

AFE Enhanced Research Impact and Policy Relevance

The AFE agro-environmental modelling team has contributed to a range of model ensemble and
intercomparison studies and resulting high level publications coordinated by the Agricultural Model
Intercomparison _and Improvement Project (AgMIP) and the Inter-Sectoral Impact Model
Intercomparison Project (ISIMIP). These include among others an update of CMIP6-based climate
impact projections for the IPCC AR6, cropping system adaptation studies, and wider food system and
land use impacts. Most recently, a new project ANFOS has been approved in which AFE will coordinate
an AgMIP crop model ensemble study on potential impacts of nuclear conflict on food security. Finally,
multiple policy-and community service-related workshops and conferences have been (co-)organized
by AFE during 2021-2024, culminating in a in the [IASA-IUFRO-NuBip Forum on Ukraine Science and
Education, a high-level event with broad international participation leading to a fundamental needs
assessment for the Ukraine forest sector under war, being circulated widely also within International
organizations such as the EC, FAO, EFI, IFSA, and the WWF.

2.2. Highlights of scientific output and policy impact

1. A landmark publication in Nature: Schepaschenko et al. 2021 (Nature) demonstrates novel type
of analysis including different sources of information (remote sensing, research forest plots,
national forest inventory), as well as the involvement of people with various expertise in the
analysis: representatives of academic institutes (Russian and international), education, National
Forest Inventory and Forestry Agency. The advanced team and analysis ensure the breakthrough
findings (the role of boreal forest in the climate system is much more important than previously
thought) and policy implementation (advanced methodology of forest inventory and GHG
inventory).

2. AFE and the sustainability of (well done) Bioenergy: AFE has been invited by the International
Energy Agency (IEA)/IEA Bioenergy to contribute to a comprehensive report on “How bioenergy
contributes to a sustainable future” published in 2022 https://www.ieabioenergyreview.org/
available as an innovative publishing concept online and tailored towards a broad readership with
special emphasis on policy makers.

The IEA report has built up on work published in a top-10 GCB cited peer review paper in 2022
with 1IASA co-authorship titled “Applying a science-based systems perspective to dispel
misconceptions about climate effects of forest bioenergy" has been a profound literature basis
for the hot topic of bioenergy and its potential contribution to global climate change mitigation
(Cowie et al. 2021, Global Change Biology. Bioenergy).

3. Negative emissions and burden sharing: Carbon dioxide removal (CDR) figures prominently in
modelled pathways to achieve the Paris Agreement's goal of limiting global warming to 1.5-2°C
compared to pre-industrial levels.

AFE research shows that competition among nature climate solutions (NCS) and non-NCS CDR
options may arise when ambitious CDR quotas are implemented in countries with vast forest areas
or large potential for expansion of tree cover. Therefore, it is important to not use CDR quotas to
evaluate national climate actions or to inform climate targets that could exacerbate trade-offs
between emissions reduction, biodiversity and ecosystem services in these NCS-rich countries.
Instead, results from burden-sharing exercises could foster higher ambition if used to inform
voluntary cooperation mechanisms (Yuwono et al. 2023, Nature-Based Solutions).
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Forest Fires threatening nature, climate, and society: AFF (Austria Fire Futures) is an example of
a proactive, forward-thinking approach to combat climate-change induced challenges, in this case
the emergence of forest- and wildfires as a serious threat to human and ecosystem health in
Austria. The AFE-led project is a positive step to mitigating future climatic disturbances by
promoting the improvement of wildfire prediction, detection, and modeling, as well as
consideration of novel factors on natural disturbances, namely the impact of touristic activities on
wildfire occurrence and spread.

However, wildland fires need to be considered a global threat which is why AFE is linking national
approaches to e.g., boreal wildfires: The boreal zone has already begun to see harmful impacts to
its societies and environment as a result of climate change, from melting permafrost, changes in
resource availability, and the increasing occurrence and extent of wildfires. The FLAM team is
addressing the strong need for a better understanding of wildfires in boreal forests, including their
ignition, spread, suppression, and fire-related emissions, with ongoing research and collaboration.
This research is setting the stage to tackle the myriad of challenges facing the boreal zone and
boreal forests under climate change (Corning et al. 2024, Fire)

Prominent AFE position among frontiers in global crop impact modelling: - contributes to the
last generation EPIC-IIASA projections to a new, CMIP6-based synthesis of climate impacts on
global agriculture published by the Agricultural Model Intercomparison and Improvement Project.

In the VERIFY, AFE has engaged with scientific leaders in the global and European carbon cycle
modelling, including its biophysical and human dimensions. AFE contributed the first generation
of EPIC-IIASA cropland and grassland carbon flux estimates to a new, consolidated European
synthesis of CO2 emissions and removals for the EU.

AFE has contributed with EPIC-IIASA to a series of publications from the Global Gridded Crop
Model Intercomparison (GGCMI) initiative, part of the Agricultural Model Intercomparison and
Improvement Project (AgMIP) and aligned with the Inter-Sectoral Impact Model Intercomparison
Project (ISIMIP), covered by various news outlets: Der Standard, Tagesspiegel, Haaretz, Die Welt,
FAZ, India Today, ORF, and USA Today: c.f., Jagermeyr et al., 2021, NatFood; Franke et al., 2021,
GCB; Zabel et al., 2021, GCB.
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2.3. AFE SWOT analysis

Strengths

Weaknesses

Integration of AFE Models (top priority

ongoing process)

Unique expertise strengthening the competitiveness
Specific expertise in biophysical processes

Wide range of models/capacity

Flexibility of models

Attractive/in-demand research topics

We are close to funders, industry, etc... leads to good
funding opportunity

Global/multi-level modeling

Computational and infrastructure/platforms

New group formed in 2020 — big strength that we could
do arestart

Diversity of academic background of staff members
(optimal research/integration/work)

Dynamic group structure

Group structure (sub-groups with

team leaders)/dynamic

1/3 of the group is new — fresh ideas to new concepts
etc...

Good coordination within and accross the teams
Cross-program collaboration and external networking
Work as a team and support personal development

No sustainable income for developing/maintaining
long-term models

Lack of institutional support in enabling our work that
has the nature of long-term development

Reliance on models (maintenance etc.) makes it difficult
for us to address novel and popular research topics
(publish high-profile)

Project — reliance is a constraint

We need to use funding from projects in order to live
up to our research plan/goals/long-term aims
Competition between groups since

each group/program can dive in every topic — no matter
if specific expertise or not

Specific expertise (makes it sometimes difficult to find
the right experts/expertise)

Limited or no opportunity for capacity development
after joining IIASA

Few people per topic - need to further grow
Newcomers need a lot of guidance (to success) - every
newcomer needs an experienced supervisor

Difficult integration for newcomers (more systematic
and structural approach)

Opportunities

Threats

Inter- and intra-team/group collaboration- enhance
collaboration with other (BNR) Research Groups
Project-dependency is an opportunity to go into new
topics

Our topics became popular — so we can try and
dominate the discussion based on detailed models/-
development/our expertise (ex. NbS)

Collaboration with business

Flexibility of models/technologies

covered (e.g. BeWhere) that can make us
participating in many different proposals etc...
Computational/infrastructure platforms

in development to strengthen our activities
Prominently appear in hl journals but also

at conferences with sessions and special issues in
journals

Internal capacity building (YSSP, Interns, etc.)
Network enhancement (with chances to co-author nice
papers)

Potential new staff through YSSP system

Possibility to grow (get higher level)

RGs group name “AFE” could be changed to "SAFE“ -
Sustainable Agriculture, Forestry, and Ecosystem
Services... to underline the particular focus on
integrated sustainability

Lack of institutional support in enabling our work that
has the nature of long-term development -->
competitiveness is hindered, management of people is
limited, high-level publishing is hindered...

Lacking administration support/lack of computing
power

Continuous growth/unsustainable growth (not within
our control)

Internal competition

Losing global / multi-level modeling without dedicated
institutional support (e.g.,more focus on EU)

Funding needs are threatening internal development
Asymmetric information spread

No space for capacity building

Lose opportunities because of dependence on external
funding

Time to write proposals/publications — where to take it
from

Intensive work schedule
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3. Biodiversity, Ecology, and Conservation Research
Group (BEC)

3.1. Stated goals for the 4 years and how these goals were met

BEC had 4 research goals for the period 2021-2024,

G1. Mainstream ecology and conservation into IIASA work through collaborations with other
Research Groups

G2. Lead world-class research in system analysis applied to ecology and biodiversity
conservation problems, through the development of novel theory, data, and models

G3. Marine ecology and conservation

G4. Generate and attract new talent in macro-ecology, landscape ecology, population ecology,
global change biology, biogeography, and conservation science

Below we report on progress towards each.

G1) Mainstream ecology and conservation into IIASA work through collaborations with other
Research Groups.

In the period 2021-2023 BNR had with 26 projects that included biodiversity research. Thirteen of
these projects involved the newly established Biodiversity Ecology and Conservation (BEC) group,
thereby contributing to develop and harness IIASA’s internal capacity on applied ecological modelling.
These projects involved four research Programs (ASA, BNR, POPJUS, Sl): bringing ecological knowledge
and addressing biodiversity conservation policies in the context of agriculture (Brightspace), forestry
(ForestNavigator, BioConsent), climate change policies (BIOCLIMA), economics (ACCREU), equity and
justice (FairStream), water management (FairStream, INSPIRE), earth observations and citizen science
(Global Foodscapes, OEMC, NatureMap), land system science (LAMASUS, Global Foodscapes), and
earth system science (RESIST).

GZ) Lead world-class research in system analysis applied to ecology and biodiversity conservation
problems, through the development of novel theory, data, and models.

The BEC research strategy 2021-2024 included 5 research foci. We break-down progress towards this
goal by addressing each research focus below.

Biodiversity conservation: with the priority topic of designing terrestrial integrated conservation and
restoration plans that maximize benefits for species, ecosystems and their services, from sub-national
to global levels.

Between 1/2021 — 3/2024, the group has published 45 papers on conservation science of which 10
first or senior-authored and 13 publications (5 first-authored) specifically on the topic of conservation
and restoration priorities. Of particular relevance for integrated spatial planning are Jung et al. 2021
which is described in paragraph 3.2. Fastre et al. 2021, instead provides the first global analyses of
integrated spatial planning for biodiversity conservation and food production, effectively providing a
first assessment of the feasibility and impacts of implementing together the first 3 targets of the
Kunming-Montreal Global Biodiversity Framework. The group has harnessed these advancements to
develop an approach for integrated spatial planning in Europe (Chapman et al. 2024) that has been
developed by the BEC-IBF co-led BIOCLIMA project. BEC also leads the Horizon Europe NaturaConnect
project in a consortium of 22 organizations developing a blueprint for the realization of the EU
Biodiversity Strategy targets for protected areas.
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Macroecology, biogeography, and global change biology: A priority topic for the next four years will
be to study scale-dependent responses of species' relative abundance, richness, and community
intactness to local and regional climate, land cover, and land use.

BEC has published 27 papers on these topics, 7 first-authored. BEC researchers have also been
involved in several world-leading research projects for example an analysis of Global Trends of
Biodiversity and Ecosystem Services from 1900 to 2050, recently published in Science. The group has
also produced an R package to develop statistical and machine learning models and repeatable
workflows for species distribution models using heterogeneous biodiversity data. This is currently
being applied to identify climate and land-use impacts on biodiversity under alternative policies for
agriculture, forestry and nature conservation in the BIOCLIMA, ForestNavigator and Brightspace
projects. Concomitantly, BEC has developed the Hibiiscus model® that allows assessment of the
impact of land-use change on ecological communities, making the PREDICTS framework for the first
time replicable through an open-source package. The Hibiiscus modelling framework improves on
PREDICTS through: 1) Capacity to model a wider range of biodiversity indicator responses; 2) A
Bayesian model formulation that better captures and propagates uncertainty — e.g., spatial effects. 3)
Possibility to integrate external biodiversity abundance records — e.g., sPlot and eBird — to improve
spatial coverage and improve spatial coverage among different land-use classes in the model training
data. BEC is also leading global research (Science paper and BEC-led research project) on the
ecological dynamics and conservation implications of land abandonment, a conspicuous but
insufficiently investigated phenomenon which is now attracting international attention thanks to BEC
research.

Bilateral feedbacks between ecosystems and human activities: in particular the modeling of
ecosystem services such as pollination and nature-based solutions (NBS).

With regards to ecosystem functioning and associated ecosystem services BEC has developed and
used the PlantFATE model to investigate how phenotypic plasticity, functional diversity and ecological
memory can allow forest ecosystems to adapt to elevated CO, concentration (Joshi et al. 2023), water
availability (Rius et al. 2023), and more generally climate change (Joshi et al. 2022). In the RESIST and
fairSTREAM projects, the PlantFATE eco-evolutionary vegetation model has been coupled with the
Community Water Model (CWatM, from BNR-WAT). PlantFATE uses climatic variables and water-
related outputs from CWatM and in turn returns biophysical parameters, such as soil evaporation and
plant transpiration to the CWatM model, which uses them to simulate the water cycle. BEC and WAT
are using this coupling to assess the effects of tree species composition on downstream water
availability, plant CO, uptake, forest biomass, under different climatic and forest management
scenarios (i.e. tree diversification, afforestation, deforestation). This framework can be applied for
several case study regions and is currently being conducted in the fairSTREAM project, which
investigates the food-water-biodiversity nexus across the Bhima basin, as well as, in the RESIST
project, which investigates stakeholder perspectives on biodiversity, and ecosystem services provided
by Himalayan Forest ecosystems in India. With regards to pollination, the BEC group is currently
developing a concept for a mechanistic model of archetypical social and solitary pollinators. A
prototype, designed to interact with crop models such as EPIC-IIASA, is expected to be ready by the
end of 2024.

The nexus between conservation, food production, climate change, and disease risks mitigation

The BEC group has co-authored 8 publications in the subject, 2 lead or senior-authored by BEC
(Warren-Thomas et al 2022 and Fastre et al 2021). The group also co-leads with IBF the BIOCLIMA
project whose aim is to assess the impact of EU land-based climate policies, agricultural policies and
biodiversity polices on the achievement of their respective goals, in isolation or combined. The BEC
group is also represented in the IPBES Nexus assessment, through Martin Jung who is a young fellow

3 To be released publicly in the 2" half of 2024 but available to external reviewers upon request
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in the assessment and is co-author in several manuscripts in preparations related to this. With regards
to health and biodiversity, BEC co-authored a paper on the nexus between food systems, post-
pandemic policies and the environment, one on how mammal community compositions predicts
likelihood of emerging infectious disease risk and the recently awarded Strategic Initiative proposal
Eco-Heath.

G3) Marine ecology and conservation

BEC is partner in the INSPIRE Biodiversa+ project where IIASA is involved in developing analytical
framework for planning area-based conservation across terrestrial-marine-freshwater realm. BEC
Is testing these approaches through leading a research paper "Protecting the edge of the sea”
(submission by end of 2024) were we identify and compare top priorities for expanding marine and
terrestrial protected areas in Europe, with and without land-sea integration, with the objective of
reaching 30% of protected area coverage both on land and on sea. This research addresses the current
division of scientific and on-the-ground prioritization work that keeps marine and terrestrial planning
separate, neglecting the fact that many species and ecosystems are sustained by both realms, e.g.
seabirds and seals, for example, reproduce on land, but forage at sea.

G4) Generate and attract new talent in macro-ecology, landscape ecology, population ecology, global
change biology, biogeography, and conservation science.

The BEC group has grown from 3.5 to 10.5 FTE of research staff employed at IIASA (one Research
Scholar shared with EQU) in the period 1/2021 — 5/2024. In the same period program and project
officers grew from 0.5 to 2.5 FTE and guest researchers from 0 to 6. The expertise the new team
hasbrought in terms of research topics and skills has been in line with the expectations set in the
research plan, and functional to its realization through the projects that funded these hires (word
cloud from abstract BEC team publications at this link). BEC staff turnover has been low, with only
three persons leaving, and all key staff (Pls, task and WP leads) still employed at IIASA-BEC. BEC has
the highest representation of ECR and women scientists of all IIASA. Two early career researchers
successfully applied to reclassifications to higher functional titles. One member of staff received
international awards during their employment in BNR-BEC (SCB Early Career Award) and one has
become an independent research fellow and continues

3.2. Highlights of scientific output and policy impact

1. The parties to the Convention on Biological Diversity (CBD) agreed in 2022 on the Kunming-
Montreal Global Biodiversity Framework (GBF). The BEC and IBF groups provided substantial
input to the GBF negotiations through a range of policy briefs (here and here) and papers
directed at CBD parties. The synthesis papers and policy briefs draw extensively on_Leclere et
al. (2020), Bolam et al (2021), Strassburg et al. (2020), Jung et al. (2021, next highlight), Adams
et al. (2021), Fastre’ et al. (2021), and Jetz et al. (2021), led or co-authored by IBF and BEC.
The GBF background document refers explicitly to these papers in sections related to the
theory of change and several goals and targets of the GBF.

2. The BECgroup led a key publication in Nature Ecology and Evolution, which presented the first
global analysis of synergies between conserving areas for species conservation, carbon
storage and water provision as well as providing novel insights to guide area-based
conservation measures, this work makes several advancements in spatial conservation
prioritization methods, e.g. the introduction of methods to reduce biases in spatial priorities
resulting from imbalanced coverage of species distribution and the use of innovative mini-
max objective functions that ensure that no biodiversity feature (e.g. species) are “left
behind”, when planning for maximizing species persistence.
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3. The NaturaConnect consortium has been asked by the European Commission DG Environment
and the Biogeographical Seminar Series consortium to provide scientific support to the
European Commission and the Member States by assessing the sufficiency of countries’
pledges towards achieving protected area targets and presenting its prioritization approach
to guide new protected area designations towards a more coherent and resilient Trans-
European Nature Network. The project has also been invited to submit a proposal for
indicators of ecological representativeness of protected areas. NaturaConnect proposal
underwent review by the EU Biodiversity Platform and is expected to be adopted as an
indicator of progress towards qualitative elements of Target 1 and 2 of the EU Biodiversity
Strategy. The project is also feeding into regional policy frameworks and processes.
Carpathian Convention CoP Decision COP7/9 (October 2023) specifically welcomed the
implementation of NaturaConnect and, encouraging Convention Parties to engage with the
project.

4. InSummer 2023, the BEC group was commissioned by the European Commission Directorate-
General for Climate a fast assessment of the biodiversity impacts of alternative scenarios for
the EU 2040 Climate Targets, which was included in the Error! Hyperlink reference not valid..
This short study benefited from BNR engagement with the Commission on long-term service
contracts, specifically EUCLIMIT (DG CLIMA, ENER) and BIOCLIMA (DG ENV, CLIMA, AGRI) and
marked an important cross-directorate scientific collaboration thanks to IIASA integrated
assessment models.

5. The RESIST project hosted within BEC has led a key publication in Nature Plants, which
highlights how to improve model projections of the global carbon and water cycles under
future climate scenarios. By applying a novel modeling framework being based on eco-
physiological processes and optimality principles our theory is expected to scale much better
to out-of-sample environmental conditions than conventional statistical extrapolations, which
therefore allows to capture the synergistic effects of rising CO2 concentrations and rising
rainfall variability under projected climate change conditions (Joshi, J., Stocker, B.D., Hofhansl,
F. et al. Towards a unified theory of plant photosynthesis and hydraulics. Nat. Plants 8, 1304—

1316 (2022).
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3.3. BECSWAOT analysis

Strengths

Threats

Opportunities

BEC provides methods to investigate
ecological systems and conservation
needs. Coupling it with [IASA’s
expertise on social and economic
systems allows to investigate
ecological externalities of human
activities as well as ecological
feedbacks that affect wellbeing

Communication can be
challenging due to epistemic
differences with potential
collaborators from other
fields

Strong demand for including ecology and conservation in many
sectors: e.g. the financial sector's interest in improving quality
and transparency of biodiversity impacts disclosures

Topics related to ecology and conservation research are a
requirement on an increasing number of funding calls

BEC staff has a diverse set of
expertise, gender, career stage,
background that allows the group to
take advantage of more and new
research opportunities

Turnover: risk of losing
essential staff with critical
knowledge

Welcoming and collaborative research environment (more
likely to retain people)

Ability to be Pl earlier on in the career than in a University
setting

Competitive benefit package, especially for ECRs

Engagement with multilateral
environmental agreements, and
practical impact in this context: CBD,
EU-Green Deal, Carpathian
Convention.

Proper engagement at policy
level can be time intensive
and requires research staff
with policy focus

IIASA has an observer status in several international
conventions and science-policy platforms

Most funding agencies provide resources and external support
for engagement.

Very strong research network

Staff turnover in partner
institutions and at IIASA
means that connections can
be lost

New staff members from diverse background carry their own
research network for the benefit of BEC and the rest of IIASA

The YSSP program and NMO support provide opportunities to
continue and further develop professional relationships

Weaknesses

Threats

Opportunities

Limited capacity to work on the
Global South (GS) due to historical
limited funding opportunities and
research network associated to GS

Most of the funding streams
and research connections
are from Europe

Sl program, SAC and the Directors can support networking
outside Europe and diversify funding

Researchers from India and South Africa with a network of
collaborators in those countries have recently joined BEC

Junior staff has limited experience in
turning ideas into competitive grant
proposals

Focus on project
deliverables and
publications limits time and
interest in grant writing

Internal and external capacity development and mentoring on
fundraising

The SI program provides an opportunity for grant writing with
less competition and administrative burden than most external
grants*

Focus on external projects has
resulted in fewer interactions among
group members than potentially
possible

Tight deadlines on project
deliverables limits time for
brainstorming and
collaborating

Creation of thematic groups, e.g. related to methods, can
facilitate exchange across people and projects and creative
thinking

**Core budget and some flexibility in delivering on external
projects can provide time and resources to develop new ideas

Collaboration across teams
is seen as diluting funding,
reducing incentives to
collaborate

*This opportunity applies here too

Marine ecology and One-Health are
in the research strategy but have no
research outputs yet

Lacking institutional
precedence, space and time
to address this.

Newly hired researchers have marine ecology and conservation
expertise and relevant research networks

**This opportunity applies here too
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4. Water Security Research Group (WAT)

4.1. Stated goals for the 4 years and how these goals were met

To accomplish its mission, WAT research has focused on three core research areas over the period
2021-2024, described as follows:

Leading global efforts on integrated assessment of water resources availability,
quality, and demand

WAT has facilitated several integrated assessments of water resource availability and demand across
various spatial scales under future socio-economic and climatic change scenarios using the Community
Water Model CWatM, which continues to establish itself as a state-of-the-art hydrological model for
modelling from global to local scales, focusing on refining human influence and water management at
high spatial resolutions.

CWatM is an active member of ISIMIP project, providing projections of the impacts of climate change
on water resources globally. CWatM has been set up at various spatial resolutions in many areas
around the world (e.g., Austria, Jordan, India, Israel, Norway, North China, Uganda, the Danube Basin,
the Lake Victoria basin). These different versions of CWatM necessitated new developments such as
reservoir management schemes, wastewater treatment modules, improvement of calibration and
validation processes, post-processing tools and visualizations, and coupling with the MODFLOW
groundwater model, OGGM glacier model and GEB agent-based model, which allow us to analyze local
water challenges and provide meaningful guidance to improve water management.

Given the critical role water quality plays in assessing water availability, WAT embarked on water
quality research by synthesizing the main indicators of eutrophication for global freshwater lake basins
and developing water quality modules (e.g., sediment and phosphorus) in CWatM.

Another important achievement at WAT was the launch in 2021 of the version 4 platform of the Global
Agro-Ecological Zones model GAEZ, providing interactive data access and visualization. GAEZ v4
represents around 600,000 global layers at grids of 5x5 arcminutes (about 9x9 km) on land and water
resources, agro-climatic resources, and crop-specific variables, including agro-climatic potential yield,
suitability and attainable yield, actual yields and production, and yield and production gaps. A related
development was the update of the Harmonized World Soil Database to version 2.0 (HWSD v2.0), a
unique global soil inventory providing information on soils' morphological, chemical, and physical
properties at a resolution of about 1x1 km.

Exploring transformation pathways toward a water-secure future

This area of research entails identifying implementable solution options, including technologies,
regulatory approaches, and management changes that improve the balance of water supply and
demand, ameliorate water quality, and enhance resilience to water-related disasters such as droughts
and floods.

Work in this area relies on several modelling tools to support water decision-making and policy at
multiple scales. A global version of the ECHO hydro-economic model has been set up and is currently
being made open source on GitHub. ECHO has been applied, in combination with different models
(e.g., CWatM, GLOBIOM, Input-Output models), to several river basins around the world, including
Ebro, Guadalquivir, Lake Victoria, Yangtze, and Zambezi, among others, to assess the cost-

35


https://iiasa.ac.at/models-tools-data/cwatm
https://www.isimip.org/
https://essd.copernicus.org/articles/15/5617/2023/essd-15-5617-2023-discussion.html
https://essd.copernicus.org/articles/15/5617/2023/essd-15-5617-2023-discussion.html
https://iopscience.iop.org/article/10.1088/1748-9326/ad18de
https://gmd.copernicus.org/articles/15/7099/2022/
https://gmd.copernicus.org/articles/15/7099/2022/
https://egusphere.copernicus.org/preprints/2024/egusphere-2023-2562/
https://gmd.copernicus.org/articles/16/2437/2023/
https://iopscience.iop.org/article/10.1088/1748-9326/acd071
https://www.sciencedirect.com/science/article/pii/S1877343518300319?via%3Dihub
https://iiasa.ac.at/web/home/about/210617-sustainable-development-in-the-agricultural-sector.html
https://iiasa.ac.at/models-and-data/global-agro-ecological-zones
https://www.fao.org/documents/card/en/c/cc3823en
https://iiasa.ac.at/models-tools-data/echo
https://www.worldscientific.com/doi/10.1142/S2382624X21400026
https://www.sciencedirect.com/science/article/pii/S2214581823001313
https://www.sciencedirect.com/science/article/pii/S2590332221001184
https://www.sciencedirect.com/science/article/pii/S0921344919305415
https://iiasa.ac.at/policy-briefs/feb-2021/sustainable-development-pathways-to-water-food-and-energy-security-in

effectiveness of adaptation options to water scarcity, water pollution, and droughts and identify
optimal combinations of options to address those issues.

WAT has also advanced the macro-economic model DYNAMMICS for assessing disaster risk reduction
policies under multiple hazards. WAT has led a consortium to develop the One-Water Methodology,
a methodological framework for systematic yet rapid diagnosis of water security challenges and the
development of smart action planning to support governments to move the water security agenda
forward. This methodology addresses water security from an integrated perspective, exploring the
physical, technological, and governance challenges countries face and opportunities to overcome
those challenges. The approach has been tested in 15 countries across Eastern Europe and Central
Asia (ECA) and applied to the whole Danube and ECA regions.

WAT also applied state-of-the-art methodologies to assess drought risk in the Western Balkan and
Romania, supporting local and regional policymaking and the development of the World Bank Group
Country Climate Development Reports.

Assessing social contexts and governance regimes underlying the management
of water resources

Given today’s accelerated pace of technological development and the comparatively slower pace of
social transition, the biggest constraint to future water security will remain what it is today, namely,
the human dimension of water management.

To advance this area, WAT researchers have devoted efforts to developing knowledge and innovative
approaches to assess the formal and informal aspects underpinning governance of water resources.
WAT researchers recommended in an opinion paper a deeper reflection on beliefs and norms —
beyond the mere use of science — as an essential catalyst for advancing the frontiers of knowledge
co-production. This reflexivity allows debate on the desired goals, means and necessary trade-offs in
the climate transition.

WAT’s important achievements in co-development range from local-scale communities to national
and transboundary watersheds addressing water security themes. Different methods were developed
and applied. At sub-national community level, WAT researchers developed the SDG governance toolkit
to explore barriers and opportunities to support the implementation of the SDG agenda at the local
level and lift institutional capacities about complex sustainability challenges.

Further efforts to develop participatory (bottom-up) governance approaches have been also tested to
explore pathways to water-food-biodiversity sustainability in India. WAT has contributed to the design
of the participatory strategy to engage with local communities of the Upper Bhima Basin, that also
integrates equity and justice principles to promote sustainable resource allocation. The processes and
main innovations have been compiled in the IIASA toolkit on co-production methods to assist other
researchers within and beyond IIASA in the development of co-production processes.

WAT researchers have also worked closely with local stakeholders in the transboundary Lake Victoria
basin to explore and co-develop regional water scenarios, an essential part of sustainability research,
as they help make understandable the long-term and upstream-downstream consequences of near-
term water management decisions.
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4.2. Highlights of scientific output and policy impact

1.

WAT researchers contributed to a new international study that tested the extent to which global
water models, including CWatM, agree with each other and with observational data. Using a new
evaluation approach, the researchers showed which climate regions the models agree on and
where they differ. CWatM has also been used together with several other models, to investigate
the timing of unprecedented hydrological drought under climate change globally, demonstrating
the benefits of the lower-emission pathway in reducing the likelihood of emergence.

A study published by WAT researchers synthesizes the main indicators of eutrophication for global
freshwater lake basins, including the water quality constituents and sources, biogeochemical
pathways, and responses of nutrient emissions. The study also developed a new causal network
(i.e., multiple links of indicators) that highlights complex interrelationships among the indicators
and provides a holistic perspective of eutrophication dynamics in freshwater lake basins. This
study indicates a need for more comprehensive indicators representing the complex mechanisms
of eutrophication in lake systems to guide the global expansion of water quality monitoring
networks and support integrated assessments to manage eutrophication.

WAT researchers also contributed to a novel international study, showing that river water quality
tends to deteriorate during extreme weather events. As these events become more frequent and
severe due to climate change, ecosystem health and human access to safe water may be
increasingly threatened.

WAT researchers in collaboration with the Lake Victoria Basin Commission (LVBC) worked with
local stakeholders from the East African Community to explore and co-develop regional future
water scenarios, which are used to identify sustainable water-development pathways to leverage
development opportunities and contribute to development and long-term water security. The
complete integration of an implementation agency like LVBC into a research project coordinated
by IIASA goes beyond common stakeholder involvement. It enhances the joint understanding of
the need for resilient water and food systems and brings research results closer to implementation
bodies.

Development of the Global Agro-Ecological Zones (GAEZ) Data Portal. IIASA and FAO cooperated
to develop and implement the Agro-Ecological Zones modelling framework and databases for
several decades. A Data Portal has been developed for the most recent version, GAEZv4, making
results widely and easily accessible to users.

The GAEZv4 spatial data includes numerous assessment results relevant to agricultural production
under historical, current and future climates. Results are organized by six major themes: Land and
Water Resources, Agro-climatic Resources, Agro-climatic Potential Yield, Suitability and Attainable
Yield, Actual Yields and Production, and Yield and Production Gaps.

WAT has contributed to capacity development activities through providing open access to the
modeling tools and data, and organizing several modeling workshops and training courses.
CWatM is fully open access on Github with an active forum and video tutorials for using it. WAT
also provided a training to 25 researchers from the International Water Management Institute
(IWMI) on the use of CWatM through weekly workshops for two months in 2021.

Additionally, WAT hosted a three-day training Workshop with 31 participants on Water
Resources Management in Southeast Asia, with hands-on learning of CWatM, ECHO and GAEZ.
Lastly, in the summer of 2024, WAT is hosting a 5-day CWatM summer school to guide beginners
through learning and applying CWatM.
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4.3. WAT SWOT analysis

Strengths

Weaknesses

Diverse and complementary

expertise and skills (modeling, data

analysis, hydrology, economics,

governance and policy,

stakeholders’ engagement)
Well-established inhouse modeling tools
(CWatM, GAEZ, ECHO)

Highly motivated, collaborative, diverse and
multi-cultural team

High willingness to collaborate internally and
externally

A diverse portfolio of ongoing

projects (research and innovation, research
for development, policy support), some of
them extending over the next few years
Agility in addressing short-term assignments
Extended network of

international collaborators and involvement
in several collaborative platforms (ISIMIP,
UN-Water, WWC, WWQA, etc.)

Limited time for exploratory research and
publication and fewer interactions among
group members than potentially possible due
to high commitment to external projects
Additional skills are needed to be able to
address emerging water

challenges (gender, NbS, aquatic
biodiversity, water supply and sanitation)
Limited scientific IT support

Lack of professional tools (e.g., financial
forecasting, project management) to enable
better resource and time allocation

Opportunities

Threats

Advances in Al, EO and big data, enabling
better model calibration and validation and
application in data-scarce regions

Increasing computing power at

IIASA, enabling higher resolution modeling
Growing water management challenges and
the need for analytical studies supporting
policy formulation and investment decisions
Possibilities to lead projects, especially for
Early Career Scientists

Availability of several funding opportunities
for Ph.D. and Postdoctoral researchers
Available funding opportunities for water
research projects (EU Horizon Program,
global donors and foundations)

Potential collaboration opportunities with
other Research Groups at BNR and IIASA and
other external partners with a strong demand
for including water in other sectoral
assessments

Growing external competition in terms of
model development and for acquiring
funding

Uncertainty in internal and external funding,
complicating resource and time allocation
and planning

Individualism and knowledge silos
Challenges with staff recruitment

and replacement of essential staff

with critical knowledge
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5. Integrated Biosphere Futures Research Group (IBF)

5.1. Stated goals for the 4 years and how these goals were met

IBF Research plan was formulated along i) innovations in selected topical areas, ii) foresight and policy
support, and jii) strategic objectives. This section follows the same structure.

Innovations in selected topical areas

Four topical areas were identified in the Research Plan: Land, water, and oceans management, Bio-
based economic sectors, Shocks, adaptation and resilience, and Food, nutrition, and poverty. And four
innovation areas: Spatial scales integration, Temporal scales integration, Heterogeneity of economic
actors, and Value chains.

In the area of Land, water, and oceans management, substantial innovations were achieved along
several dimensions.

First, a comprehensive representation of relevant nitrogen flows was implemented in the Global
Biosphere Management Model (GLOBIOM) and applied to a study published in Nature Food, which
demonstrated that with existing nitrogen surplus mitigation options and international trade, we can
reconcile regional nitrogen boundaries with global food security. The model has been also enhanced
by new, policy relevant, forest management options — close-to-nature management and set-asides —
and used to analyze the impact of European forest management strategies on the global species
extinction risk.

The study found that ambitious biodiversity protection action in European forests would, through
international trade, lead to the increase of global extinction risk. In order to further enhance our
capacity to analyze forest management impacts on biodiversity through better representation of
deadwood, a novel model was developed, allowing to project the current deadwood distribution as a
function of environmental and socio-economic factors, and its future development in response to
management and climate change.

The first step towards integrating the blue economy into our modeling system was made in
collaboration with a YSSP student from University of Queensland, who developed a spatially explicit
database of the technical and economic potential of marine farming of 34 commercially important
seaweed species and in an impactful Nature Sustainability paper, article is in the 99 percentile
(ranked 1,990™) of the 478,216 tracked articles of a similar age in all journals and the 93" percentile
(ranked 4%™) of the 60 tracked articles of a similar age in Nature Sustainability, studied land related
environmental benefits of seaweed substitution in food, feed, and fuel supply chains (cf. Section 5.2,
where also achievements in land-based climate mitigation research are summarized).

Under this topic, IBF also started a new era of producers representation in terms of heterogeneity of
economic actors, when it developed capacity to use the farm accountancy data network (FADN)
dataset, which monitors income and business activities of over 80,000 farms across European Union,
and thus allows development of production system typology with highly disaggregated cost items,
which will in a new AgEnRes project allow also for better integration of the agricultural and energy
sectors. Several new developments under this topic are underway in the newly contracted projects,
such as ForestNavigator and LAMASUS, both coordinated by IBF, but also ACT4CAP27, ALFAwetlands,
AMIGDALA, or BrightSpace.
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Forest industry capacity to substitute coniferous, non-coniferous and recycled biomass on the
competitiveness of traditional forest industry regions was analyzed under the Bio-based economic
sectors topic. The economic availability of biomass is a burning question for the industry, as also shows
the IBF analysis for BASF, who contracted IIASA to estimate the economic potential of biomass for
chemical industry. This study also benefited from an IBF-led international research on benchmarking
costs of harvesting from industrial plantations in different global regions.

Under this topic, also the research on international trade was advanced, particularly through the
development of a highly disaggregated trade cost representation for Africa to analyze the potential
impacts of the African Continental Free Trade Area (AfCFTA) on agricultural markets, food security,
and environment, published in Nature Food.

As a recognition of the novelty and policy relevance of our work, a former article on international
trade and adaptation was invited by Nature Climate Change to be converted into a Policy Brief in their
new series. GLOBIOM was used to assess the impacts of agricultural trade and support policy reform
on climate change adaptation and environmental performance by the OECD.

The work on sustainable supply chains for biofuels was pursued in a study on uncertainty in lifecycle
greenhouse gas emissions of sustainable aviation fuels, as well as in a Nature Sustainability study on
virtual trade flows related to China’s growing food demand.

Finally, new projects have been started — CLEVER and RAINFOREST — to further develop the aspects of
value chains, including actor heterogeneity.

For Shocks, adaptation, and resilience, IBF led the contribution to the joint IIASA-ISC (International
Science Council) initiative Bouncing Forward Sustainably: Pathways to a post-COVID World on the
resilience of food systems. Climate impacts were assessed at global scale under the AgCLIM50-IV
project which looked at the potential for irrigated systems to be used as an adaptation strategy for
climate change and as part of the ISIMIP3b project. Impacts of climate extremes were assessed as
climate storylines under the RECEIPT project, leading to a paper on the impacts of an increase in
simultaneous soybean failures. Climate change adaptation pathways for the agricultural sector were
also studied for Gambia.

The temporal scales integration was then explored in a Nature Food paper focusing on thee rice sector
in Africa, which possibly for the first time in a consistent framework analyzed both the impacts of long-
term gradual climate change and impact of climate variability on agricultural markets.

Finally, IBF work on the impact of climate extremes and natural disturbances on the forest carbon sink
was published in the European Commission Impact Assessment of the 2040 Climate target.

The work on the topic Food, nutrition, and poverty was pursued along two intertwined tracks — future
diets and consumer heterogeneity. In collaboration with Impossible Foods a highly impactful study
about the benefits of partial substitution of livestock product by plant-based equivalents on climate
and biodiversity was published in Nature Communications. While the benefits of sustainable healthy
diets were extensively discussed in the literature, we also looked at what would be the |level of tax
necessary to incentivize the shift to healthy diets.

Finally, in a recently published Nature Sustainability study, we demonstrate that dietary change due
to urbanization will have in Africa a far larger impact on land use change than the mere expansion of
the settlements. Following the Research Plan, and to bring the heterogeneity of economic actors also
on the consumption side, we have started projects, CHOICE and SWITCH, where we disaggregate food
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demand by age and education, to be able to better link with the IIASA disaggregated population
projections, and to better assess the health impacts.

Foresight and policy support

As extensively presented in Section 1.2, IBF further strengthened its position as a trusted partner in
concrete policy and regulatory processes across all continents; in Europe (European Commission), in
North America (US Environmental Protection Agency), Latin America (Governments of Argentina and
Colombia), Asia (China, India and Indonesia), Africa (Gambia and Uganda), in Australia, and at the
global scale (UN International Civil Aviation Organization). It also reached a new milestone in the
foresight area, when it became a strategic partner for the International Energy Agency to collaborate
on the authoritative World Energy Outlook by providing the land use component.

Forward-looking scenarios based on the Shared Socio-economic Pathways represented the backbone
of a multitude of impactful papers, including more recently Daigneault et al. (2022) or Pereira et al.
(2024). IBF is currently working on the new generation of these scenarios.

Strategic objectives

Integrated BlOsphere Management modeling framework (iBIOM) is a truly BNR-wide activity,
although led by IBF, and therefore it is extensively elaborated in Section 1.1. Here, we thus focus only
on two key elements developed in IBF. First, spatial scales integration is one of the challenges when
linking BNR models within iBIOM; while the economic model GLOBIOM provides generally country
level results, biodiversity or hydrological models, and even the dynamic forest management model
(GAMm) operate at a high spatial resolution, thus downscaling is necessary. The downscaling is done
using Bayesian statistical models (Krisztin et al. 2021 and Krisztin and Piribauer 2022). downscalr is an
R package which was developed by IBF for downscaling of land-use and management projections,
within an EC/GIZ funded Strategic Partnerships for the Implementation of the Paris Agreement (SPIPA)
Argentina project aiming at enhancing Argentina’s modeling capacity in support to the Paris
Agreement implementation. The package was further developed in the context of the European Union
Biodiversity and Climate strategies Assessment (EU BIOCLIMA) project. It is fully open source, and has
been adapted also for non-BNR models, incl. CAPRI and the FABLE Calculator. Another important step
towards the full iBIOM, is the implementation of a fully automatized execution of its “kernel” through
a scripted workflow connecting GLOBIOM, G4M, downscalr and several biodiversity models.

Vibrant consortium of GLOBIOM users and developers is under continuous development. Currently,
86 external users from 18 countries have access to the model code and data through a github
repository. 19 researchers participated in a dedicated 1-week GLOBIOM course offered by IBF in 2022.
In addition, 25 YSSP students, 1 IIASA-NERC and 4 PKU-IIASA postdocs, 1 CSC scholarship, and several
external collaborators, including PhD students and post-Docs from Australia, Canada, China, India, and
the U.S., benefited from hands-on training during their IIASA stays or online support. Training activities
were also supported by the European Commission GIZ (SPIPA) for India and China. The users are
supported also by a recently developed model documentation and a GLOBIOM wiki. External partners
led 10 publications since 2021, published among others in Nature Climate Change (1), Nature Food
(3), Nature Sustainability (3).

In the framework of the ForestNavigator project, IBF is convening an international stakeholder
community as the Forest Policy Modeling Forum. The Forum is a platform where policy makers dealing
with various facets of forests and of the forest sector meet with modelers in an informal dialogue to
better understand each other and to make the modeling work even more relevant for the policy
support. Initially, participants from Europe, China, and United States are invited for the first meeting
in September 2024. The possibility to expand this Forum to a global platform will be explored.
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5.2. Highlights of scientific output and policy impact

1.

The new hotspot — Africa: Research and policy impact: The African continent is the hotspot of
sustainability challenges, but analytical tools to accompany the necessary transition to
sustainability are badly missing. IBF, in collaboration with PhD students from KU Leuven,
developed a regional version of GLOBIOM, with a specific focus on the African continent to
address trade-offs between the three dimensions of sustainability and to find solutions in this
realm.

First, the researchers analyzed how continental free trade and agricultural development could
ensure sustainable food security for Africa, leading to a publication in Nature Food. Another
study published in the same journal investigated climate change impacts, including climate
variability, in the context of alternative socio-economic scenarios.

Finally, the impacts of urbanization and related preference shifts on land use were investigated
and published in Nature Sustainability. At a national level, policy engagement took place in the
context of an FAO funded project in Uganda, where IBF participated in a modeling consortium
to support governance innovation for food system transformation. In The Gambia, IIASA and
project partners developed scenarios with stakeholders including the Ministry of Agriculture,
Health and Climate Change and The Gambia Bureau of Statistics.

Fundamental contribution to land-based climate mitigation science: IBF has continued its
leadership in the land-based mitigation modeling community, which has led to multiple high-
level papers contributing to improved understanding on what land use can contribute to the
Paris Agreement target. Studies assessed synergies and trade-offs of ambitious land-based
mitigation pathways with other Sustainable Development Goals such as food security or
biodiversity, and tried to identify integrated no-regret solutions across targets.

While climate change is a truly global problem, the implementation of mitigation policies is
national, and often even subnational. Here, IBF contributed by assessing Nationally Determined
Contributions and identifying the emission gap. IBF also quantified the effectiveness of a
unilateral EU climate change mitigation policy in the agricultural sector (“Research Highlights”
of Nature Food) and together with JRC investigated policy implications of the short-lived
character of methane (Nature Food). Moreover, IBF together with PKU quantified implications
of the Chinese climate neutrality target (Nature Food) and its sustainability implications in- and
outside China, and assessed the contribution of nature-based solutions for Brazil’s net zero

target.

Continued support to regulatory processes: IBF is providing continued support for the
estimation of market-mediated impacts and induced land-use change effects of both road and
aviation biofuels around the world. For example, GLOBIOM is one of the two models considered
by the Carbon Offsetting and the Reduction Scheme for International Aviation (CORSIA) to
quantify ILUC factors for alternative aviation biofuels within the International Civil Aviation
Organization (ICAQ) Fuels Task Group. IBF has continued to support CORSIA process with its
GLOBIOM model also in the most current cycle of Committee on Aviation Environmental
Protection (CAEP).

IBF is an integral part of the biofuel modelling community for policy support and is regularly
invited to policy workshops (US EPA biofuel and GHG modelling, 3rd Energy Transition Working
Group of the G20). Moreover, IBF has also a longstanding partnership with policy makers such
as the US Environmental Protection Agency (EPA). Based on GLOBIOM simulations, EPA
announced the Final Renewable Fuels Standards Rule for 2023, 2024, and 2025 on June 21, 2023
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https://iiasa.ac.at/blog/dec-2021/globally-coordinated-mitigation-policy-could-benefit-environmentally-conscious
https://iiasa.ac.at/blog/dec-2021/globally-coordinated-mitigation-policy-could-benefit-environmentally-conscious
https://www.nature.com/articles/s43016-021-00413-7
https://www.nature.com/articles/s43016-021-00413-7
https://iiasa.ac.at/news/dec-2021/how-we-measure-effects-of-methane-matters-for-climate-policy
https://www.nature.com/articles/s43016-023-00790-1
https://doi.org/10.1016/j.apenergy.2023.120769
https://doi.org/10.1111/gcb.16984
https://doi.org/10.1111/gcb.16984
https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-Fuels.aspx
https://www.sciencedirect.com/science/article/pii/S1364032122008267?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1364032121006833?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1364032121006833?via%3Dihub
https://www.epa.gov/renewable-fuel-standard-program/workshop-biofuel-greenhouse-gas-modeling
https://www.g20.org/en/news/from-minas-gerais-brasil-leads-energy-transition-with-a-tropical-global-south-perspective
https://www.g20.org/en/news/from-minas-gerais-brasil-leads-energy-transition-with-a-tropical-global-south-perspective
https://www.epa.gov/renewable-fuel-standard-program/final-renewable-fuels-standards-rule-2023-2024-and-2025#additional-resources

(IASA news). The rule establishes biofuel volume requirements and associated percentage
standards in view of steady growth of biofuel use in the US's fuel supply and aims to ensure a
sustainable and environmentally friendly energy future.

Productive partnerships with the private sector: IBF researchers (co-)authored more than 130
scientific articles, 28 of them published in the Science/Nature family of journals.

A highly impactful publication in Nature Communications, article is in the 99t percentile (ranked
195™) of the 358,816 tracked articles of a similar age in all journals and the 99" percentile
(ranked 8™) of the 2,220 tracked articles of a similar age in Nature Communications, found that
replacing 50% of meat and milk products with plant-based alternatives by 2050 can reduce
agriculture and land use related greenhouse gas (GHG) emissions by 31% and halt the
degradation of forest and natural land. Additional climate and biodiversity benefits would accrue
from reforesting the spared land. The restored area could contribute up to 25% of the estimated
global land restoration needs under Target 2 of the Kunming Montreal Global Biodiversity
Framework by 2030. This is an example of successful collaboration with the private sector, in
this case Impossible Foods.

Another example would be the contribution to the Coller FAIRR Climate Risk Tool which provides
investors with company-level data on how climate risks may impact costs and profitability in the
meat and dairy sector (IIASA PR).

Fund raising and community leadership: IBF has been leading the IIASA contribution to 74
externally funded projects with a total IIASA budget of about 16 million euros. IBF was also
extremely successful in bringing together large research consortia and developing with them
project proposals.

Currently, IBF coordinates two Horizon Europe projects. The ForestNavigator project (EUR 6.5
million) was launched in 2022 and brings together 24 research institutions from 13 EU countries
and China to support the European Commission and national authorities in designing robust
sectoral policies addressing forests and the forest sector for achieving climate neutrality in the
EU. The LAMASUS project (EUR 5.6 million), also started in 2022, and, with 16 partners, aims at
providing a novel governance model, and the tools required to build sound policies for the
transition required by the European Green Deal.
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https://iiasa.ac.at/news/jul-2023/iiasa-research-informs-epas-regulations-for-sustainable-biofuels
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5.3.

IBF SWOT analysis

Strengths

Weaknesses

IBF modeling framework (GLOBIOM/G4Mm) and
team is trusted by clients and partners

The modeling framework is unique in the detailed
coverage of both agricultural and forest product
(international) markets in a spatially explicit
bottom-up setup

The modeling framework is unique in its
reputation for both global, often academic, as
well as national, often in direct support to policy
makers, applications

The modeling framework is linked/integrated not
only to BNR models, but also to other IIASA
flagship models, as well as leading non-l1ASA
models

Diversity, expertise and external recognition of
IBF staff, incl. track record in high impact journals
Strong network of collaborators and clients
Capacity to attract external funding

Full integration in the modeling framework of
aquaculture, seafood, and blue economy in
general is still work in progress

Too much focus on the environmental
dimension of sustainability as compared to
economics and social aspects although the
modeling framework is based on solid
economics, and steps towards covering the
social dimension are underway

Large reliance on external funding leads to
underinvestment in model consolidation and
documentation, user community support,
publications, and communication in general
Lack of standardization and complexity of the
research approaches lead to too high cost,
and thus lack of competitiveness for specific
opportunities

Opportunities

Threats

Increasing awareness among decision makers
about the inseparability of individual
development goals, and thus the recognition
of the need for formalized integrated
approaches

Biomass is gaining on importance as a
potential substitute for fossil-based energy
and materials, leading to increased interest
by decision makers, including industry, into
economic availability assessments

Increased interest in Europe in business
competitiveness and social impacts of policy
decisions will direct funding into novel
research areas within IBF reach
Development funding often interested in
national level assessment, where competition
is smaller than at the global scale or in
Europe

New IT technologies to become a modeling
community hub

Turbulent geopolitics intensify interest in
international trade analysis

Reduced interest by policy makers in science-
based decision support, and in research in
general

Funding opportunities tempting to
disproportionately focus on Europe at
expense on other regions/countries

Not keeping pace with new technologies
Difficulty to attract and maintain key team
members because of shrinking pool of
qualified candidates on the one hand, and
increasing competition for them, on the
other hand
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Annex A: List of externally funded projects BNR
(approved from January 2021 to March 2024)

. o . Budget

Coordinated Research in
Earth Systems and
Climate: Experiments,
kNowledge,
Dissemination and
Outreach

Integrated Decision
Support System to
Address Restoration and
Sustainable Agriculture on
Degraded Land

EU-Brazil Synergistic
Cooperation for the
Optimization of Advanced
Lignocellulosic Biofuels
Supply Chains

Marginal lands for
Growing Industrial Crops:
Turning a burden into an
opportunity

Greenhouse Gas Removal
from the Atmosphere

European

Commission, DG

Executive Agency for

Small and Medium-

01/11/2015- | sized Enterprises

CRESCENDO 31/01/2021 | (EASME) IBF €117,635
Earth system models (ESMs) are the primary tools available for making future
projections of global climate change, linking such projected changes to allowable
carbon emissions commensurate with staying below a given warming target. ESMs
allow an assessment of the potential response of the full global environment to
future climate change, which are important for developing sustainable future
development pathways.

Federal Ministry for the €
Environment, Nature AFE 1,040,000
Conservation, Building
01/03/2017- and Nuclear Safety
RESTORE + 31/03/2024 (BMUB) IBF €512,117

RESTORE+ supports sustainable land use planning in the degraded landscapes of
partner countries (Indonesia, Brazil). The project identifies areas that are suitable for
restoration and sustainable use. It also analyses the effects on production,
biodiversity, greenhouse gas emissions and society.

European AFE = €155,081
01/06/2017- Commission, DG
BECOOL 31/05/2022 | Climate Action IBF € 155,081

Aiming to provide solutions for highly efficient and sustainable value chains
encompassing the whole range of activities from biomass production and
diversification to logistics, conversion pathways and exploitation. IIASA has
participated in the project in two work packages with GLOBIOM and BeWhere
models in national evaluations of value chains logistics and EU impact assessment.

European
Commission,
01/07/2017- Research Executive
MAGIC 31/12/2021  Agency (REA) IBF € 230,000

Aims to harness the power of resource-efficient and economically profitable
industrial crops cultivated on marginal lands. Specifically, it features the
development of an extensive database, as well as the cataloguing of existing
resource-efficient industrial crops and their agronomic characteristics. Moreover,
marginal lands in Europe will be mapped to identify best practices.
Imperial College of

01/07/2017- | Science, Technology
GGR-NERC 31/05/2021 | and Medicine AFE € 88,317
This study focuses on the conditions for meeting the Paris Agreement targets,
regional variation in the options for greenhouse gas removal, the scope for inter-
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https://ukesm.ac.uk/crescendo/
https://www.restoreplus.org/
https://www.becoolproject.eu/
https://magic-h2020.eu/
https://iiasa.ac.at/projects/ggr-nerc

Strengthening and
facilitating the science-
policy dialogue on climate
change impacts through
stakeholder engagement
inISIMIP 3

National Agro-Ecological
Zoning Afghanistan

Coordination of
International Research
Cooperation on soil
CArbon Sequestration in
Agriculture

INMS: CWI-UNEP Global
Nitrogen Cycle Towards
INMS

European Climate
Prediction System

region cooperation to reduce climate policy costs and how greenhouse gas removal
technologies will interact with low carbon energy systems.
Austrian Research

18/09/2017- Promotion Agency
ISIPEDIA 18/06/2021 (FFG) WAT €199,936
This project was about making accessible the latest climate impact information to
the public. It includes summaries of scientific articles written as stories, interactive
and user friendly grraphs. Data is also accessible. https://www.isipedia.org/;
https://iiasa.ac.at/projects/isipedia

Food and Agriculture

20/09/2017- | Organization of the
NAEZ Afghanista 28/02/2021 | United Nations (FAO) WAT @ €169,270
The project “Development of Land Resources Information Management System
(LRIMS) for Afghanistan” aims to strengthen the capacity of Afghanistan Institutions
for monitoring and analyzing their agriculture production systems using data from
the National Agro-Ecological Zoning (NAEZ) for Afghanistan. More information and
data at https://lrimsfaoaf.ait.ac.th/. Further publications: FAO & IIASA (2019). The
Islamic Republic of Afghanistan. Agro-Ecological Zoning Atlas. Part 1: Agro-climatic
indicators. FAO & IIASA (2022). Afghanistan's Agro-ecological zoning atlas. Part 2:
Agro-ecological assessments.

European
Commission, IBF €42,488
04/10/2017- Research Executive
CIRCASA 28/02/2021 Agency (REA) AFE € 86,263

Coordination of International Research Cooperation on soil Carbon Sequestration in
Agriculture (CIRCASA). CIRCASA aims to develop international synergies concerning
research and knowledge exchange in the field of carbon sequestration in agricultural
soils at European Union and global levels, with the active engagement of all relevant
stakeholders.
United Nations

01/07/2017- Environment
INMS 31/03/2023 | Programme (UNEP) IBF € 38,442
Developing the International Nitrogen Management System - a process of science
evidence gathering and synthesis that can support international nitrogen policy
development. It is a way of bringing issues together, of scientists working with
governments, business, and civil society to identify the options for change and to
help overcome the barriers.

European
Commission, DG
Executive Agency for
Small and Medium-
01/12/2017- sized Enterprises
EUCP 31/05/2022 (EASME) WAT €225,861
EUCP is a research project that supports both scientists and climate
information providers to produce better climate information for these
users, as well as directly producing some of this information. It develops
cutting-edge approaches to using climate predictions and projections, as
well as providing new climate simulations, never rolled out before on a
European level. This lays the foundation for a future regional climate
prediction system for Europe. https://www.eucp-project.eu/
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CO-designing the
Assessment of Climate
CHange costs

Co-development of
methods to utilize
uncertain multi-model
based information on
fresh water related
hazards of climate change

The effect of climate
change on Arctic
permafrost and its socio-
economic impact, with a
focus on coastal areas

Towards a robust and
comprehensive
greenhouse gas
verification system

Food-water-energy for
Urban Sustainable
Environments

European

Commission, DG IBF €217,567
Executive Agency for
Small and Medium-
01/12/2017- | sized Enterprises
COACCH 30/11/2021 | (EASME) AFE € 199,308

COACCH will develop an innovative science-practice and integrated approach to co-
design and co-deliver an improved downscaled assessment of the risks and costs of
climate change in Europe, working with end users from research, business,
investment, and policy making communities throughout the project.

Austrian Research

01/10/2017- Promotion Agency

CO-MICC 18/06/2021 (FFG) WAT €113,264
CO-MICC provides free access to scientifically-sound data and information on
freshwater-related hazards of climate change at multiple spatial scales. The data can
be visualized, analysed and downloaded through its interactive data portal. Methods
on how to utilize the data, including their uncertainty, can also be consulted on the
portal. CO-MICC was co-designed by scientists and stakeholders from the water sector
and is hosted by the ICWRGC in Koblenz, Germany. https://www.co-micc.eu/

European

Commission, DG

Executive Agency for

Small and Medium-

01/11/2017- @ sized Enterprises

NUNATARYUK 31/10/2023 | (EASME) IBF
NUNATARYUK is an international permafrost research project funded by the
European Union Horizon 2020 framework programme. In Nunataryuk, 26 partners
from 12 countries work together to understand how thawing permafrost on land,
along the coast and below the sea changes the global climate and life for people in
the Arctic.

€7,413

European
Commission, DG
Executive Agency for
Small and Medium-
01/02/2018- sized Enterprises
VERIFY 31/07/2022 (EASME) IBF € 15,063
Verifying Greenhouse Gas Emissions (VERIFY) develops a system to estimate
greenhouse gas emissions (CO2, CH4 and N20) to support EU countries' emission
reporting to the UN Climate Change Convention Secretariat. The emissions are
estimated based on land, ocean, and atmospheric observations.
Austrian Research
01/05/2018- = Promotion Agency
FUSE 31/05/2022 | (FFG) WAT €604,916
FUSE conducted inter- and trans-disciplinary research aimed at
innovation through FUSE international teams (Germany, Austria,
United States), but involved fundamental (Germany, United States) and
applied research (Austria, United States). Fundamental research
involving multi-agent model development used to understand urban
food-water-energy systems and quantify the impacts of proposed
solutions. Such a coupled human-biophysical-engineering urban-FWEs
framework and policy analysis tool has never been developed before.

AFE  €135,563
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Disturbances impact on
forest ecosystem services
of Chernobyl Exclusion
Zone

WFaS_scaleWAYS:
Scaling out resilient water
and agricultural systems
(scaleWAYS)

RLUC: Economic Growth
and land-use change in
regions

Management for
resilience of
multifunctionality in
European forests in the
era of bioeconomy

SustES: Adaptive
Strategies for
Sustainability of
Ecosystems Services and
Food Security in Harsh
Natural Conditions

BioEssHealth: Scenarios
for biodiversity and
ecosystem services
acknowledging health
MIND STEP: Modelling
INdividual Decisions to

The participatory process provided new insights for the formulation
and design of further research efforts on FWE and urban development
dynamics. https://fuse.stanford.edu/

Austrian Agency for
International
Cooperation in
Education and
01/01/2019- Research (OeAD-
DIFES-ChEZ 31/12/2021 GmbH) AFE € 10,000
Disturbances impact on forest ecosystem services of Chornobyl Exclusion Zone:
A partnership between IIASA and prominent Ukranian researchear to assess the
dynamics of the main anthropogenic and natural disturbances in forest ecosystems
of Chornobyl Exclusion Zone and theirimpact on productivity of ecosystem services.
07/01/2019- | Austrian Development
WEFaS_scaleWAYS 31/03/2023 | Agency (ADA) WAT €803,501
The research and development project analyzes up scaling options for water and
land management practices for the resilient and sustainable intensification of rice
and fodder production systems in the Lake Victoria Basin. https://www.scaleways-
eastafrica.com/
01/04/2019- The National Bank of
RLUC 30/09/2021  Austria (OeNB) IBF € 103,000
This project focusses on the complex relationship between regional land use change
and economic activity, by putting forward a simultaneous modeling framework as a
means to capturing the interdependences of the relationship between land use
change and economic activity. In addition to the simultaneous treatment of land use
change and economic activity, the framework also aims at controlling for spatial
dependence in both quantities of interest and potential over-parameterization in a
flexible way.
Federal Ministry for
01/04/2019- Sustainability and
MultiForest 31/10/2022 | Tourism of Austria IBF € 161,946
Aiming to provide novel insights into forest policy, forest management and land-use
planning by quantitatively analysing impacts of policies, management practices and
developing large scale forest. IIASA contributes as WP1 leader to project and
quantify realistic future timber demands from forests under alternative EU and
national forest-related policies with the GLOBIOM model.

Czech Ministry of

01/04/2019- Education, Youth and
SustES 31/12/2022  Sports IBF
The aim of the project is to develop a fundamentally new concept for risk
identification and adaptation strategies to ensure the sustainability of ecosystem
services and, in particular, food security under the conditions of ongoing climate and
socio-economic changes.

01/04/2019- | Austrian Science Fund
BioEssHealth 31/12/2022 | (FWF) IBF € 86,189
The role of IIASA is to further develop global and national scenarios projection and
improve on the modelling and consideration within GLOBIOM of tree species
development and its implications for climate mitigation.
01/09/2019- European
31/12/2023 Commission,

AFE €0

€ 238,080

MIND STEP IBF € 398,750
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https://forestvalue.org/project/multiforest/
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https://www.biodiversa.eu/2022/10/31/bioesshealth/
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Support The European
Policies related to
agriculture

Air-borne Environment
Observation with the Help
of a Weather Drone

Next generation of
AdVanced InteGrated
Assessment modeling to
support climaTE policy
making

SPIPA Argentina: Strategic
Partnership for the
Implementation of the
Paris Agreement (SPIPA)

REmote Climate Effects
and their Impact on
European sustainability,
Policy and Trade

ENGAGE: Exploring
National and Global
Actions to reduce
Greenhouse gas
Emissions

Research & Innovation

(RIA)
Modeling individual decisions to support the European policies related to
agriculture. MIND STEP uses agricultural statistics, big datasets, and machine
learning techniques to include individual decision making (IDM) units in new and
existing policy models for impact assessments in the food system.

29/04/2019-

Coresense-Drone 31/12/2021 @ Coresense Co., Ltd. AFE
The research project is a study on developing an "Air-borne Environment
Observation with the Help of a Weather Drone". It foresees a collaboration with Dr.
Kim and the Korean funder Coresense to develop, a methodology for the use of a
weather drone and further know-how of air-borne environmental
measurements/assessments.

€ 55,983

European

Commission, DG

Executive Agency for

Small and Medium-

01/09/2019- sized Enterprises

NAVIGATE 31/12/2023 (EASME) IBF € 150,000
Aims to develop the Next generation of AdVanced InteGrated Assessment modelling
to support climaTE policy making (NAVIGATE), by targeting major advancements in
two areas: describing transformative change in the economy and describing
distributional impacts of climate change and climate policy.

European
01/04/2019- | Commission, DG
SPIPA Argentina 31/10/2021 @ CLIMA IBF € 186,894

To provide the National Cabinet on Climate Change (NCCC) with critical information
to inform Argentina’s long-term low greenhouse gas emission development strategy
in the AFOLU sector. To contribute to the strengthening of the modelling capacities
of actors in Argentina, also increasing awareness of how national and global low
carbon pathways are interrelated.

European

Commission, DG A SAET000
Executive Agency for
Small and Medium-
01/09/2019- sized Enterprises
RECEIPT 31/08/2023 (EASME) IBF € 250,000

RECEIPT uses innovative storytelling concepts mapping connections between
remote climate change impacts and effects on European societies.

European

Commission, DG

Executive Agency for

Small and Medium-

01/09/2019- @ sized Enterprises

ENGAGE 31/12/2023 | (EASME) IBF € 150,000
International and multidisciplinary research groups are collaborating to co-produce
knowledge for designing cost-effective, technologically sound, socially and
politically feasible pathways that can meet the objectives of the Paris Agreement by
Integrated Assessment Models (IAMs) applied to inform and guide strategies. IIASA
is leading the project and using its IAM MESSAGE with the land use GLOBIOM.
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https://www.navigate-h2020.eu/
https://spipa-playbook.eu/index.html
https://climatestorylines.eu/
https://engage-climate.org/

TRADE Hub_GCRF:
Interdisciplinary Research
Hubs to Address
Intractable Challenges
Faced by Developing
Countries

Support for the China’s
long-term low greenhouse
gas emission
development strategy in
the AFOLU sector

Food System Adaptations
in Changing Environment
in Africa (FACE-Africa)

Study on Disaster Risk
Management - A macro
perspective cost-benefit
analysis for reducing
vulnerability.

Model based Assessment
of EU Climate Policies

A Transnational
Cooperation for
Sustainable Use and
Management of Non-
Native Tree Species in the
Alpine Region

Assessment on
development of
sustainable aviation fuels

13/02/2019- Research Councils UK
TRADE Hub_GCRF 31/03/2024  (RCUK) IBF € 274,286
Interdisciplinary Research Hubs to Address Intractable Challenges Faced by
Developing countries. Itis the first research hub of its kind, bringing together over 50
partner organizations from 15 countries. lIASA is involved in WP5: Modelling the
implementation of different trade policy and corporate decision-making scenarios.

European
01/10/2019- | Commission, DG
SPIPA China 30/11/2021 @ CLIMA IBF €177,522

Coordinated by IIASA, the objective of the project is improving the modelling
capability and knowledge for designing cost-effective, technologically sound,
socially and politically feasible mid-century strategies for China.

02/09/2019-
FACE-Africa 30/04/2023 Wellcome Trust IBF € 55,660
FACE-Africa aims to support researchers who want to explore the links between
people’s health and a changing climate. [IASA will be involved in WP2 - The future
Gambian food system and projected health outcomes and WP3: Future climate
change adaptation scenarios.

20/11/2019- | Inter-American
GFRList 30/04/2021 | Development Bank WAT @ €105,363

GFRList aimed at developing a new dynamic and stochastic
macroeconomic framework capable of analysing sustainable growth
implications of climate extreme risk management in developing
countries. https://iiasa.ac.at/projects/growth-and-fiscal-analysis-of-
risk-layering-strategies-gfrlist

European

15/10/2019- Commission, DG
EUCLIMITS 14/10/2021 Climate Action IBF € 176,500
Development and application of EU economy-wide climate change mitigation
modelling capacity. Objective is to perform model-based scenario quantification
that supports the European Commission in impact assessments and analyzing
policies for the Climate and Energy package and climate-relevant policies in the EU.
IIASA provides modelling tools to assess the impact of policies on
emissions/removals and mitigation from the land use, land use LULUCF sector
including leakage effects outside Europe.

02/10/2019-
ALPTREES 30/06/2022 | Interreg Alpine Space AFE
ALPTREES developed a transnational strategy for the responsible use and
management of non-native trees in the Alpine Space with the help of an integrated
Decision Support System. The project fits within the context of national and regional
site-derived policy aiming to protect and enhance biodiversity to ensure ecological
connectivity and cultural resources while maintaining a high level of resilience and
ecosystem services across the region.
European
Commission, DG
Executive Agency for
Small and Medium-
sized Enterprises
(EASME)

€ 239,730

01/01/2020-

ALTERNATE 31/12/2022 IBF € 324,688
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https://www.cifor.org/tradehub/about-us/gcrf-trade-hub/
https://spipa-playbook.eu/index.html
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http://www.eurocare-bonn.de/projects/ghg_carbon/EUCLIMIT/EUCLIMIT.htm
https://www.alpine-space.eu/project/alptrees/
https://cordis.europa.eu/project/id/875538

Fostering development:
Agricultural technological
change and economic
growth

Climate change and
commodity futures
market

Sustainable aviation fuel
potential in South
America

OECD TRADE: The
Economic and
Environmental
Consequences of
Confronting Climate
Change in the Agricultural
Sector through Trade

Impossible Food:
Expansion of plant-based
meat (PBM) alternatives
and theirimpacts on
climate, agriculture and
food security in
developing countries

Analytical Capacity on
International Climate
Change Mitigation and
Tracking Progress of
Action

The EU-funded ALTERNATE project is a Chinese-EU proposal that aims to identify the
possibilities for extensive sustainable fuel use in aviation considering new technical
areas and production procedures.
Austrian National
01/11/2020- @ Bank, Anniversary
FPROD 31/10/2024 | Fund (OeNB) IBF € 109,000
This project focusses on the complex relationship between regional agricultural
productivity measured both in terms of production and regional farm structure and
economic output, by a joint modelling framework as a means to capturing the
interdependence of the relationship between agricultural productivity and economic
activity. In addition to the simultaneous treatment of agricultural productivity and
economic output, the framework also aims at controlling for spatial dependence in
all quantities of interest and potential overparameterization in a flexible way.
Austrian National
01/05/2020- Bank, Anniversary
CROPF 30/04/2024  Fund (OeNB) IBF € 123,000
This project focusses on the complex relationship between commodity futures
markets and climate change. The impact of unanticipated climate change shocks
especially of drought or other extreme events on commodity price formation has not
been explored yet. Such interrelations would imply wide-reaching consequences,
not only for food security, but also for other commodity markets through spillover
effects.
13/01/2020-
SUAVSAM 30/06/2023 | WWEF South Africa WAT @ € 150,000
Considering the sustainability criteria aligned with the Roundtable of Sustainable
Biomaterials (RSB), the project describes opportunities for current and future
sustainable biofuel feedstock production in South America for Aviation Biofuels.
Organisation for
Economic Co-
01/03/2020- operation and
OECD TRADE 28/02/2023 Development (OECD)  IBF €62,000
To evaluate the potential effects of trade and non- tariff measures (NTMs) on climate
change adaptation and its associated environmental consequences. Itis proposed
under the 2019-20 Program of Work and Budget of the Committee of Agriculture, by
the OECD Joint Working Party on Agriculture and Environment1 (JWPAE).
United States Agency
15/02/2020- @ for International
Impossible Food 30/09/2021 | Development IBF €69,231
Identifying plant-based meat or protein investment options in developing countries
and their potential impacts on food security and the climate. IIASA will contribute
the assessment of potential impacts of a shift toward more plant-based alternative
meat production and consumption, with a focus on food security and climate
change mitigation.

European
19/12/2019- Commission, DG
PBL_CLIMA 5 19/12/2021 Climate Action IBF €92,500

To inform the EU’s policies on climate change, as well as outreach to 3rd countries
and international climate negotiations, IIASA provides the contracting authority with
access to state-of-the-art analytical capacity, quantitative analysis and model-
derived scenarios on global climate change mitigation action.
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Development of an
integral model for
assessing carbon
emissions and removals
by Russian forests

2020 IIASA-WWEF-NL
Research Collaboration
contract for WWF’s Living
Planet Report

EPA CCD FC 2020 2023:
Analysis and Economic
Modeling and Clean Air
Act Issues

WaterStressAT: Climate
change induced water
stress - participatory
modelling to identify risks
and opportuni-ties in
Austrian regions

Climate change
mitigation: How much can
achieving biodiversity
targets contribute?

Development of a
European Biodiversity
Observation Network
(Europa BON) to integrate
existing data streams and
effectively monitor the
status of Europe’s
ecosystems

SPIPA India: Joint
Modelling Initiative for
Preparing Low Carbon
Development Scenarios
for India up to 2050

01/04/2020- | Joint Stock Company
IMGGAR-II 31/03/2025 | SUEK AFE € 196,522
Improvement of methodology, reference components and development of integral
model for carbon accounting in forestry, aiming at their application in national
reporting of the Russian Federation to the Secretariat of the UNFCCC

15/01/2020-
WNF20 30/06/2021  WWEF Netherlands IBF €61,983
Planning, identifying authors and coordinating production of the modeling and
scenarios chapter of the 2020 Living Planet Report - Chapter 3 - and providing
chapter-level comments throughout the review process, from early draft text to final
design. Also coordinating modeling, analysis and paper writing on the follow-up
Bending The Curve paper.

Environmental
EPA CCD FC 2020- 23/06/2020- Protection Agency
2023 18/05/2021 | (EPA) IBF €32,714
To contribute to multi-model analyses of different socioeconomic drivers, bioenergy
policies, GHG policies, and environmental change scenarios to compare model
output and publish cross-model comparisons. Continued development of the
Global Biosphere Management Model (GLOBIOM).
Austrian Climate

01/10/2020- Research Program
WaterStressAT 30/11/2023  (ACRP) WAT €101,451
Assessing water availability and demand in Austrian regions considering alternative
socio-economic and climate futures. This is to understand the risk of water stress
and associated management opportunities.
https://iiasa.ac.at/projects/WaterStressAT

IBF €9,178

01/09/2020-  European Climate
ECF_NDC 28/02/2022 | Foundation BEC €37,828
We quantify the emissions reductions and removals that could result from achieving
arange of global biodiversity targets and make the results available in appropriate
forms to climate policy leaders, national decision makers and the scientific
community.
European
Commission, DG
Executive Agency for
Small and Medium-
01/12/2020- sized Enterprises
EuropaBON 31/05/2024  (EASME) BEC €327,500
EuropaBON will engage stakeholders to identify user and policy needs for
biodiversity monitoring, facilitate knowledge exchange, and investigate the
feasibility of setting up a biodiversity knowledge center to coordinate monitoring
activities across Europe. Together with stakeholders, EuropaBON will assess current
monitoring efforts to identify gaps, data and workflow bottlenecks, and analyse cost-
effectiveness of the current biodiversity observation capacity across Europe.
Deutsche Gesellschaft
fuer International
01/04/2020- Zusammenarbeit (GIZ)
SPIPA India 28/02/2022 | GmbH IBF € 80,294
To support EU-India collaboration on the development of modelling capacities to
improve the quality of modelling tools, and improving the knowledge of Indian

52


https://iiasa.ac.at/projects/WaterStressAT
https://spipa-playbook.eu/index.html

Science-based
silviculture:
Ecophysiological
modelling for process
understanding and
improved management

Water and land
management trajectories
- best bet options for
sustainable agricultural
intensification

Climate change
mitigation: How much can
achieving biodiversity
targets contribute?

Analysis of GHG Impacts
of Renewable Fuels and

Renewable Fuel Policies
Using GLOBIOM

OECDLand: Develop Part
Of The Outlook Model To
Better Represent Land
Use By Using A Forest And
Other Landuse Meta-
Model

Assessing DAC Fuel
Potentials (ADEPT)

modelling teams on how action in India relates to global and sub-national low
carbon development pathways, as well as to selected co-benefits of trade-offs of
climate policy.

Knut and Alice
01/01/2020- Wallenberg
Silviculture Il 31/12/2021 Foundation AFE €78,450

In the long-term collaboration Science-based silviculture, a key role is played by
ecophysiological modeling project, which serves to (i) to explain empirical findings
in terms of the underlying mechanisms and (ii) apply these mechanisms in
prognostic models, used to evaluate future forest development and optimize forest
management. The eco-physiological models will enable foresters to better account
for the future consequences of climate change in the long-term adaptation of forest
management. The modeling project is led by Oskar Franklin at IIASA and developed
in close collaboration with the Co-Pls and the other project members at SLU.
International Water

01/09/2020- | Management Institute
WaterLand_Cap 31/12/2021 | (IWMI) WAT €141,619
WaterLand_Cap aimed at assessing water availability, water demand and water
stress at the level of major river basins globally using the hydrological model
CWatM. The project included also capacity building activities to researchers working
on hydrological modeling.

01/09/2020- Quadrature Climate
QCF_NDC 28/02/2022  Foundation (QCF BEC €71,629

This project continues the work of the ECF_NDC project by assessing the emission
reductions when also accounting for potential leakage of forestry and agriculture
resulting from restoration and conservation

01/08/2020-
EPA OTAQ4 year5 31/07/2021 | RTl International IBF €57,241
Running individual shock cases in GLOBIOM around specific biofuels to see what
happens to global GHG emissions associated with the increase in biofuels use,
analyzing the GHG impacts in the agricultural, land use, and livestock sectors
associated with increased use of biofuels replacing petroleum fuel use in the
transportation sector.

Organisation for

Economic Co-
01/12/2020- operation and
OECDLand 30/06/2021 Development (OECD) IBF € 15,000

To improve the simulation behaviour of Aglink-Cosimo at the land use margin by
using a forest and other land use meta-model derived from the Global Biosphere
Management Model (GLOBIOM). The project enables OECD to Improve the capacity
of in-house modelling related to GHG emission questions.

01/11/2020- | ClimateWorks
ADEPT 01/01/2024 | Foundation AFE € 150,000
ADEPT project, in collaboration with EDF, aims at identifying the full technical
potential of DAC-fuel by creating new demand modeling for the amount needed to
meet forecasted global and regional (EU and US) long-haul aviation fuel demand;
providing an updated forecast of DAC-fuel costs given the most recent estimates of
CO2 from direct air capture; comparing DAC-fuel cost to alternatives such as fuels
from concentrated CO2 sources, as well as algae, alcohol to jet, HEFA, and fossil
kerosene; estimating the potential saving around land use based on forecasted
demand of DAC-fuel in the aviation sector, in the U.S. and the EU, vis-a-vis
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European Union
BlOdiversity and CLIMate
strategies Assessment

Global Landscapes: RFS-
IIASA Rapid Spatial
Analysis

Klimaschutzwirkung von
Naturschutz- und
Wirtschaftswaldern

Assistance to EFTA
Surveillance Authority
(ESA) for its upcoming
work under Article 8 of
Regulation (EU) 2018/841

(Fixed Price)

Assistance to EFTA
Surveillance Authority
(ESA) for its upcoming
work under Article 8 of
Regulation (EU) 2018/841

(T&M)

estimated land demand from aviation biofuels as the sole alternatives to fossil
kerosene; identifying the main variables in determining DAC-fuel costs against past
literature; providing a realistic assessment of competition with renewable energy
demand in the U.S. and the EU, as a stress test of existing DAC analysis.

AFE  €182,415
European BEC €398,276
23/11/2020- Commission, DG
EU-BIOCLIMA 22/11/2024  Climate Action IBF  €486,785

Evaluating the potential effects of land-use policies on climate and biodiversity and
ecosystem services to 2030 and 2050 as proposed by Member States in their
NECPs, NFAPs and NBSAPs. (Coordinated by IIASA)

BEC € 30,897

16/12/2020- | The Nature
Global Landscape 11/07/2022 | Conservancy AFE € 36,813
The Global LandScapes project is funded by The Nature Conservancy (TNC) in the
US and has the overall objective of developing a joint methodology and database to
compute a map of global foodscapes and their development potential in view of
planning for large-scale deployment of Nature based solutions (NBS).

DBFZ German
05/11/2020- Biomass Research
FOR4CLIM 31/12/2022 Center AFE € 158,125

To achieve international and national climate protection targets greenhouse gas
emissions in the transport sector have to be reduced, and thus alternative fuels -
including fuels on basis of biogenic resources - are an essential building block for
the decarbonization of the transport system. By using woody biomass, instead of
energy crops, various negative effects can be avoided, but a prerequisite for this
benefit is the sustainable management of forests ecosystem services, such as
carbon storage, raw material provision and drinking water supply and the
preservation of soil fertility and biodiversity. Therefore, the goal of the BIOKRAFT
project is to quantify the amount of woody biomass that can be made available for
the production of biofuels while accounting for high sustainability requirements that
preserve the climate protection effects of nature conservation forests and
commercial forests in the EU-27.
European Free Trade

24/02/2020- Association
FRL_Nor_Ice(FP) 24/02/2021 | Surveillance Authority | IBF €4,140
ICF, in association with IIASA and Aether Limited, has been requested by the EFTA
Surveillance Authority (ESA) to provide assistance and expertise to ESA under Article
8 of the LULUCF Regulation. Tasks require highly technical knowledge in the forestry
sector and an understanding of the FRL assessment process undertaken by the EU
Commission.

European Free Trade

24/02/2020- Association
FRL_Nor_Ice(TM) 24/02/2021  Surveillance Authority  IBF € 58,880
ICF, in association with IIASA and Aether Limited, has been requested by the EFTA
Surveillance Authority (ESA) to provide assistance and expertise to ESA under Article
8 of the LULUCF Regulation. Tasks require highly technical knowledge in the forestry
sector and an understanding of the FRL assessment process undertaken by the EU
Commission.
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Inventive forecasting tools

for adapting water quality
management to a new
climate

Challenges of global
agriculture in a climate
change context - Focus
on water as an
agricultural production
factor

DloD: Monetary and
Distributional
Implications of Climate-
related Disasters - A
macroeconomic
assessment

IEA_S: IEA Service
contract

Impact of Wildfires on the
Carbon Cycle of Forest
Ecosystems

European

Commission,
01/03/2021- Research Executive
inventWater 28/02/2025 | Agency (REA) WAT | €264,207

inventWater is a Marie Sklodowska Curie Action European Training Networks (ETN)
project (programme Innovative Training Networks (ITN) of Horizon 2020). Its main
objective is to organize a platform providing cutting edge cross disciplinary
education of tomorrow’s professionals of the water quality sector.
https://inventwater.eu/
Commission of the

European WAT € 18,200
Communites,
Directorate General
25/02/2021- Joint Research Centre
AgCLIM50 IV 16/02/2022 (JRC) IBF € 18,155

AgCLIM50 IV aims to harmonise the introduction of water as a production factor in
global agro-economic models, and with that an update of the relevant databases
that the models use. It will also include an improved methodological representation
of water as a production factor at the global level to allow for an informed inter-
comparison model assessment.
Austrian National
01/04/2021- | Bank, Anniversary
DloD 31/03/2023 | Fund (OeNB) WAT € 14,469
DloD studies the feedback effects on macroeconomic aggregates
due to changes in income distributions once a disaster has hit. We
do so by introducing agent heterogeneity into two state-of-the-art
disaster models already used by many researchers as well as
policymakers. https://iiasa.ac.at/projects/diod
24/03/2021- International Energy
IEA_S 31/07/2021  Agency (IEA) IBF €30,000
Calculating land use, land use change and forestry (LULUCF) emissions and related
indicators for two scenarios, as input into the project. Assessment of peer reviewer
comments on relevant sections of the IEA’s Africa work and the Net-Zero Roadmap
and related emissions work. Provision of more granular Africa region data and
continued result interpretation support to the IEA Secretariat.
Austrian Agency for
International
Cooperationin
Education and
01/01/2021- Research (OeAD-
IWF-UA 31/12/2023 | GmbH) AFE €0
Current wildfire monitoring and analyzing system in Ukraine does not provide a
reliable data at the national scale. There is no national assessment system to
account for the number and size of wildfires in Ukraine, as well as no state official
unit to prepare and unify the reports regarding landscape wildfires. Moreover, a
responsibility for fake information about wildfires is absent in Ukraine (Zibtsev et al.
2019; 2020). The collaboration between IIASA and Ukrainian forestry scientists aims
at developing the methodology of forest wildfire modelling, burned areas mapping
and assessment of carbon emission resulted from this kind of natural disturbances.

DroughtResilience BEC €10,633
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Restoring Ecosystems to
Reduce Drought Risk and
Increase Resilience

Extension of the EU
Energy and Climate
Modelling Capacity to
include the Energy
Community and its Nine
Contracting Parties

Guiding the pursuit for
sustainability by co-
developing a Sustainable
Agriculture Matrix

Europe and Central Asia
Regional Water Security
Initiative: Development of
an Assessment
Methodology and
preparation of Diagnostic
reports

Co-creating climate
resilient transformation
pathways to meet the
SDG Agenda

BEIS_UK: Global
Projections of Emissions
From Land Use and
Marginal Abatement Cost
Curves — RAF009/2122
Knock-on funding
TransNet - Designing a
strategic plan for a Trans-
European network of
protected areas and
ecological corridors
across the EU

06/04/2021- Austrian Development
30/09/2022  Agency (ADA) WAT €50,967
This project looked at the potential of Nature-based Solutions to reduce drought
risks and increase resilience, through literature review of scientific evidences, policy
analysis of current policies and enabling environment.

European
01/01/2021- Commission, DG
EUCLIMIT-9EAST 31/03/2022 | Energy IBF €79,500

Developing data gathering and modelling capacity to cover the energy community
and its nine contracting parties in a comparable way and in line with the modelling
capacity developed for the EU to assess the 2030 energy and climate targets. Within
this process, IBF mainly takes care of the estimation and assessment of emissions
from land use, land use change and forestry.

15/06/2021- Austrian Science Fund
SAM co-development | 14/03/2023 | (FWF) AFE € 59,572
The project is guiding the pursuit for sustainability by co-developing a Sustainable
Agriculture Matrixis (SAM) supported by the “Pathways to Sustainability” funding
initiative of the Belmont Forum.

15/04/2021-

WB-WatSecAssess 30/11/2023 | The World Bank WAT @ €511,916
The goal of this project was to develop a methodology for assessing water security
challenges and roadmaps to overcome them. The methodology was multi-scale,
including country and regional assessments, and also with different levels of depth.
For rapid or deep dive assessments. This project has generated 17 reports. 15
country reports (Countries in the Danube, South Caucasus and Central Asia) , and 2
regional reports (Danube and Eastern Europe and Central Asia)
https://iiasa.ac.at/projects/world-bank-eca-regional-water-security-initiative-
development-of-assessment-and; https://wbwaterdata.org/apps/

16/06/2021- Austrian Science Fund
SDG Pathfinding 15/12/2023  (FWF) WAT €70,746
This project was intended to support the development of local capacities on SDGs.
To this end we develop a frameworks to carry out this process using bottom up
approaches and including a toolbox with different participatory methods and
simulation games. https://iiasa.ac.at/projects/sdg-pathfinding

Department for
Business, Energy &
20/09/2021- | Industrial Strategy
BEIS_UK 29/04/2022 | (BEIS) IBF € 139,227

Providing up-to-date estimates on emissions and abatement potentials within
AFOLU sectors to update the GloCaF model and its applications. Up-to-date
estimates on emissions and abatement potentials within AFOLU sectors to be used
to model climate scenarios consistent with the Paris Agreement temperature
objectives.
Office of the Provincial

01/07/2021- Government of Lower
NOE AF HE TransNet 06/10/2021  Austria BEC € 16,740
TransNet aims to co-create with key decision-makers and other key stakeholders, a
strategic plan for realizing an ecologically representative, well-connected network of
conserved areas that contribute to achieving the objectives of the EU Biodiversity
Strategy to 2030.
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Knock-on funding
NAVIGATING EUROPEAN
FORESTS AND FOREST
BIOECONOMY
SUSTAINABLY TO EU
CLIMATE NEUTRALITY
Training_VIET: Regional
Training on Approaches
Water Resources
Management: Climate
and Socioeconomic
Change adaptation in
Transboundary Basins

Analysis and Economic
Modeling and Clean Air
Act Issues

EPA OTAQ- GLOBIOM
Analysis and Support
Services for the EPA
Office of Transportation
and Air Quality

World Energy Outlook
2021- Air Pollution and
Emissions Analysis &
Modelling

Lot 2
COVID19_Implications:
Implications of
governmental response
stringency and public risk
perception for coping

and building back better
from COVID-19:
comparison across
countries

Knock-on funding
LAMASUS - LAnd
MAnagement for
SUStainability
Sustainable water quality
management supporting

Office of the Provincial

NOE AF HE 01/07/2021- Government of Lower
ForestNavigator 14/09/2021 @ Austria IBF € 16,667

ForestNavigator aims at assessing the climate mitigation potential of European
forests and forest-based sectors through modelling of policy pathways, consistent
with the best standards of LULUCF reporting, and informing the public authorities on
the most suitable approach to forest policy and bioeconomy.
University of
Economics Ho Chi
Minh City (UEH)

22/09/2021-

Training_VIET 31/10/2021 WAT € 4,950

This training was provided to several researchers from Vietham on WAT modeling
tools including CWatM, GAEZ and ECHO.
Environmental
EPA CCD FC 2020- 19/05/2021- Protection Agency
2023 (Option Y1) 18/05/2022 | (EPA) IBF € 33,149
To contribute to multi-model analyses of different socioeconomic drivers, bioenergy
policies, GHG policies, and environmental change scenarios to compare model
output and publish cross-model comparisons. Continued development of the
Global Biosphere Management Model (GLOBIOM).
Environmental
us 08/09/2021- Protection Agency
EPA_OTAQ_RFP_2021 31/07/2024 (EPA) IBF € 168,754
To contribute to the analysis of GHG Impacts of Renewable Fuels and Renewable
Fuel Policies Using GLOBIOM
15/07/2021- | International Energy
WEQ2021 - Lot 2 30/06/2022 | Agency (IEA) IBF € 48,000
Lot 2 Services are required for the 2023 edition of the IEA’s World Energy Outlook
(WEOQ) publication and potentially other ad hoc special reports in the 2023 WEO
series (WEO). These emissions must be specified by source for at least the following
sectors: Agriculture and Forestry.

Austrian Agency for

International

Cooperation in

Education and

31/12/2021- Research (OeAD-

COVID19_Implications 31/12/2022 GmbH) IBF € 14,500
Modeling epidemics, impications of relevant policy interventions and control
measures, i.e., lock-downs, self-protection, quarantine, isolation policy, etc. Case
studies: China, Germany, Italy, US

Office of the Provincial

01/07/2021- | Government of Lower
NOE AF HE LAMASUS | 06/10/2021 | Austria IBF € 15,000
Developing an integrated framework for eco. and env. modelling of LUM and carbon
sequestration that shall enable ex-ante evaluation and monitoring of EU policies
related to land use in agriculture and forestry under climate change.
01/11/2021- Austrian Development
31/10/2024  Agency (ADA) WAT

SWAQ-Uganda €817,945
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Uganda’s development
ambitions

Global Agro-Ecological
Zoning data version 5 and
model documentation

FAO-Indonesia:
Indonesia’s analysis on
agricultural-sector
trajectory and global
analysis element

ICAO_CLIMA_2021:
Further work on the
modelling of induced land
use change in the context
of aviation biofuels at
ICAO

Digital Twin Construction
for Forest Environment in
Rep. of Korea

AGTRADE: Bilateral trade
in agricultural
commodities: A spatial
econometric framework
GFRList Il: Study on
assessing the long-term
macroeconomic (or
livelihood) impacts of
public investment in
disaster risk reduction.

The SWAQ-Uganda project aims to contribute to the sustainable
management of water resources in Uganda, with the expected
outcomes of "improved knowledge and enhanced capacity in water
guality management" in support of policy making and effective water
resources management. https://iiasa.ac.at/projects/swaqg-uganda

Food and Agriculture
20/10/2021- | Organization of the
GAEZ 2021 15/12/2022 | United Nations (FAO) | WAT €51,530
Completion of the version 4 update of the Global Agro-Ecological Zones (GAEZ).
Results and data available at: https://gaez.fao.org — Fischer et al. (2021). Global
Agro-Ecological Zones v4 — Model Documentation. FAO&IIASA. ISBN 978-92-5-
134426-2
Food and Agriculture
04/11/2021- Organization of the
FAO-Indonesia 28/02/2023  United Nations IBF €120,631
IIASA will use GLOBIOM-Indonesia, a recursive-dynamic economic model tailored to
Indonesia, to assess the impact of the growing agriculture-based resource demands
along these axes, and how various policies act towards helping achieve the
countries objectives for both the agricultural sector and environmental preservation.

European
14/06/2021- A Commission, DG
ICAO_CLIMA 2021 30/08/2022 | Climate Action IBF € 106,048

In order to understand the potential impacts of aviation biofuel development, AFTF
European members, coordinated by the European Commission, IIASA will provide
modelling using the GLOBIOM model thanks to ILUC modelling update and results
analysis.

01/01/2021-
DTCFE 31/12/2024  Jeonju University AFE €207,426
Develop a system to help manage damaged sites from the natural environment. This
is one of the tasks within the research project entitled "National Project for Green
New Dealin Republic of Korea”. We will construct the Digital Twin for the forest and
urban area. The necessary algorithm will be developed based on the construction of
a forest environment interface that can predict the past, present and future by
combining data and information representing the structure, context, and operation
of various physical systems, and a powerful digital object that provides future means
of solving various problems through improvement of operational performance,
business process, and information management.

Austrian National

01/12/2021- @ Bank, Anniversary
AGTRADE 30/11/2023 | Fund (OeNB) IBF € 113,000
This project provides a detailed analysis of agricultural bilateral trade flows in an
international context using a spatially augmented gravity model. The expected
outcomes of the project consist of substantial innovations in the methodological
and empirical aspects.
06/12/2021-
30/04/2022

Inter-American

GFRList Il - Bahamas Development Bank WAT €44,188

This project is the second phase of GFRList project that developed a
new dynamic and stochastic macroeconomic framework capable of
analysing sustainable growth implications of climate extreme risk
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Forests and wildlife under
pressure — Systems
analysis for sustainable
solutions

Knock-on funding SOS -
Water - Defining water
resources supply safe
operating space in a
changing climate and
society

Model based Assessment
of EU Climate Policies -
Partll

Decision Support for
Forest Biodiversity Policy

Analytical Capacity on
International Climate
Change Mitigation and
Tracking Progress of
Action

Process-based models for
climate impact attribution
across sectors

NI: Enhancing global
hydrological models with
local knowledge

management in developing countries. GFRList 1l applied this
framework to Bahamas.
01/10/2021- The Research Council
TaigaClimate 30/09/2026 @ of Norway AFE € 588,000
In the TaigaClimate project researchers develop a simulation-model of forest and
wildlife management in the boreal forest ecosystem, which will be used to explore
the impacts of climate change and how they can be best managed for the benefit of
the stakeholders.
Office of the Provincial
Government of Lower
Austria

07/08/2021-

NOe AF HE SOS-Water 06/10/2021 WAT € 16,667
This project provided funding to support the coordination of the proposal of the
Horizon Europe project SOS-Water that was later on granted to IIASA.

European

14/10/2021- Commission, DG
EUCLIMIT VI 13/10/2023 @ Climate Action IBF €176,500
Development and application of EU economy-wide climate change mitigation
modelling capacity. Objective is to perform model-based scenario quantification
that supports the European Commission in impact assessments and analyzing
policies for the Climate and Energy package and climate-relevant policies in the EU.
IIASA provides modelling tools to assess the impact of policies on
emissions/removals and mitigation from the land use, land use LULUCF sector

including leakage effects outside Europe.

BEC € 25,316

01/04/2022- Austrian Science Fund
BIOCONSENT 31/03/2025 (FWF) AFE €224,513
BIOCONSENT provides novel scientific knowledge and policy support by integrating
socio-ecological approaches to assess outcomes of alternative conservation and
restoration measures on forest biodiversity and ecosystem services provision across
spatial and temporal scales at the biodiversity-forest-climate-water nexus.
European
01/01/2022- = Commission, DG
PBL_CLIMA 5b 31/12/2023 | Climate Action IBF €92,500
To inform the EU’s policies on climate change, as well as outreach to 3rd countries
and international climate negotiations, IIASA provides the contracting authority with
access to state-of-the-art analytical capacity, quantitative analysis and model-
derived scenarios on global climate change mitigation action.
01/01/2022-
PROCLIAS 26/10/2024 COST Association IBF
Aiming to develop common protocols, harmonized datasets and a joint
understanding of how to conduct cross-sectoral, multi-model climate impact
studies at regional and global scales allowing for attribution of impacts of recent
climatic changes and robust projections of future climate impacts.
National Environment
01/01/2022- | Research Council
Hydro Knowledge 31/07/2023 | (NERC) WAT € 29,823
This project is collaboration with UK partners, with the aim to use the large-scale
hydrological modelin local case studies.

€ 176,000

ALFAwetlands IBF € 175,219

59


https://www.innlarge.no/taigaclimate
http://www.eurocare-bonn.de/projects/ghg_carbon/EUCLIMIT/EUCLIMIT.htm
https://iiasa.ac.at/projects/bioconsent
https://www.pbl.nl/en/image/projects#clima
https://proclias.eu/
https://alfawetlands.eu/

Wetland restoration for
the future

Navigating European
Forests and forest
bioeconomy sustainably
to EU climate neutrality

Phase Il Foodscapes
Science Research
Program

Water Scarcity Clock 2.0

Giving Rural Actors Novel
high-resolution data and
Useable tools to Lead
public Action in Rural
areas

Designing a resilient and
coherent Trans-European
Network for Nature and
People

Water Resources System
Safe Operating Space in a

01/06/2022-
30/11/2026

European
Commission,
European Climate,
Infrastructure and
Environment Executive
Agency (CINEA)

AFE  €408,843

Wetlands have enormous potential for carbon sequestration and adaptation, but
gaps in knowledge limit their efficient use and options in the context of land-use
(change) and forestry. ALFAwetlands aims to expand the geospatial knowledge
base. Its co-creation approach envisions enabling the support of more inclusive and
community-based approaches to restoring wetlands.

01/10/2022-

ForestNavigator 30/09/2026

European

Commission, AFE € 250,000
European Climate, IBF €981,799
Infrastructure and

Environment Executive

Agency (CINEA) BEC | €120,000

ForestNavigator aims at assessing the climate mitigation potential of European
forests and forest-based sectors through modelling of policy pathways, consistent
with the best standards of LULUCF reporting, and informing the public authorities on
the most suitable approach to forest policy and bioeconomy.

01/05/2022-

global_foodscapes 01/07/2023

BEC € 18,490

The Nature

Conservancy AFE €54,210

A project to build a map of the world’s diverse food production systems and their
dependencies is helping form a better understanding of the crucial elements and
necessary transformative actions that govern agricultural systems, now and in the

01/01/2022-

WSC 2.0 31/07/2022

future.

World Data Lab BEC € 18,700

This project analysed global changes in extent of surface water ecosystems from
2000 to 2019 and extrapolated to 2030, as well as estimating the number of
freshwater species in each hydrological basin vulnerable to water extraction

01/10/2022-

GRANULAR 30/09/2026

European
Commission,
Research Executive
Agency (REA)

IBF € 80,000

GRANULAR generates new insights for characterising rural diversity based on a
multi-actor and interdisciplinary approach. Based on insights from Multi-Actor Labs,
it will generate novel datasets using a wide range of methods and primary data, such
as remote sensing, crowd-sourced data, mobile phone data and web-scraping.

01/07/2022-

NaturaConnect 30/06/2026

European

Commission,

Research Executive €
Agency (REA) BEC @ 1,524,375

The project provides data, knowledge and support tools to identify priority areas for
establishing a coherent and resilient trans-european network of protected area and
ecological corridors that support nature and human wellbeing

01/10/2022-

SOS-WATER 30/09/2026

European

Commission, WAT €908,750
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Changing Climate and
Society

LAnd use and
MAnagement modelling
for SUStainable
governance

Creating leverage to
enhance biodiversity
outcomes of global
biomass trade

Designing a Roadmap for
Effective and Sustainable
Strategies for Assessing
and Addressing the
Challenges of EU
Agriculture to Navigate
within a Safe and Just
Operating Space

Integrated Future Wildfire
Hot Spot Mapping for
Austria

CSIRO-IRP Global
Resource Outlook
Human-Tech nexus:
Building a safe haven for

Research Executive
Agency (REA)

SOS-Water is a EU-funded project, started in October 2022, which aims to define a
safe operating space (SOS) for the water resources, accounting concurrently for all
relevant water dimensions across multiple sectors and spatial scales under the
influence of socio-economic, policy, technological, and climatic changes.
https://sos-water.eu/

AFE € 119,352
European
Commission, BEC @ €107,417
01/09/2022-  Research Executive €
LAMASUS 31/08/2026 | Agency (REA) IBF 1,033,500

Developing an integrated framework for eco. and env. modelling of LUM and carbon
sequestration that shall enable ex-ante evaluation and monitoring of EU policies
related to land use in agriculture and forestry under climate change.
European
Commission,
01/09/2022- Research Executive
CLEVER 31/08/2025  Agency (REA) AFE € 102,000
CLEVER identifies new leverage points for sustainable transformation informed by a
novel holistic approach to quantify biodiversity and other impacts of trade in major
raw and processed non-food biomass value chains. In line with Pillars 3 & 4 of the
EU Biodiversity Strategy 2030, we address all outcomes of this topic by adopting
perspectives at the system and value chain levels.

IBF € 487,375

AFE € 100,000
European BEC | € 100,000
Selululiidiy IBF | €550,000
01/11/2022- Research Executive
BrightSpace 31/10/2027 | Agency (REA) WAT €50,000

Aiming to design effective and sustainable strategies to navigate within a Safe and
Just Operating Space (SJOS). BrightSpace provides an analytical toolbox to
experiment, analyse, and coordinate the effects of innovative technologies,
governance structures, as well as short- and long-term policies related to
agriculture.

Austrian Climate

15/09/2022- Research Program

Austria Fire Futures 14/09/2025 (ACRP) AFE € 110,950
The Austria Fire Futures project will focus on domestic mountain-dominated forest
systems and integrate novel insights on local fuel types into forest and forest fire risk
models, including new variables such as morphology and recreational activities.

United Nations
IRP Global Resource 01/07/2022- | Environmental
Outlook 01/03/2023 | Programme (UNEP) IBF € 44,563
IIASA will contribute to the modelling work for the Global Resources Outlook 2023
for the International Resource Panel of the United Nations Environment Program
(UNEP). HASA will employ its Global Biosphere management Model (GLOBIOM) and
will produce a baseline scenario including all 30 GLOBIOM regions.
01/10/2022- European
30/09/2026 Commission, AFE

The HuT € 132,500
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coping with climate
extremes

Spatial Intelligence for
Climate and Nature

Global Land Degradation
Impacts on Biodiversity
and Agriculture
productivity

Assessing the status of
groundwater resources
and exploring national
water management
options in Saudi Arabia

World Energy Outlook
2022- Air Pollution and
Emissions Analysis &
Modelling - Lot 2

Co-produced
transformative knowledge
to accelerate change for
biodiversity

Master Plan for
Sustainable Agriculture in
the Abu Dhabi Emirate

Research Executive

Agency (REA)
The HuT is an Innovation Action project funded by the Horizon Europe Framework
Programme. The project addresses the distributive justice implications of extreme
climate event impacts and aims at developing innovative and procedurally just
Disaster Risk Reduction (DRR) solutions for dealing with extreme climate events.

World Conservation

01/01/2022- | Monitoring Centre
SPACES 31/12/2022 | (WCMC) BEC € 37,250
SPACES proposes a two-step process to build a global coalition to advance spatial
intelligence for nature and climate working with governments, businesses, and
data/technology providers.
European Commission
12/08/2022- - Joint Research

AgCLIM50 V 14/03/2023 Centre IBF €26,618
Co-ordinating update and extension of the global land-use model inputs across
three different models (CAPRI, GLOBIOM, and MAGNET-IMAGE). For CAPRI and
MAGNET this will mean a link to a gridded database (data harmonization). For
GLOBIOM and IMAGE this project will improve the possibilities of comparing
spatially explicit data and results.

King Abdullah
01/04/2022-  University of Science
GW_KSA 31/10/2022 | and Technology WAT €147,637

This project aimed to set up the CWatM model for a large aquifer system in Saudi
Arabia to assess the impact of future changes on groundwtaer use and aquifer
sustainability, and simulating water management options to improve aquifer
sustainability under those scenarios.

11/07/2022- International Energy
WEQ2022 - Lot 2 30/06/2023  Agency (IEA) IBF € 100,000
Support the IEA’s WEO team by providing the absolute amounts of emissions of
greenhouse gases including CO2, CH4 and N20 (GHGs) by GEC-M region for the
STEPS, APS and NZE scenarios. These emissions must be specified by source for at
least the following sectors: Agriculture and Forestry.

European
Commission,
01/11/2022- @ Research Executive
RAINFOREST 01/11/2025 | Agency (REA) IBF € 326,563

Using a combination of integrated assessment modelling, input-output modelling
and life cycle assessment, based on case studies addressing the nexus of
agricultural production, processing and transport, retail, as well as consumer
preferences and diets. The overall aim will be to contribute to reducing biodiversity
impacts of major food and biomass value chains by developing and evaluating just
and viable transformative change pathways and interventions.

Food and Agriculture

01/10/2022- Organization of the

ADAPT 31/08/2023  United Nations WAT €128,481
To develop a ‘Master Plan for Sustainable Agriculture in the Abu Dhabi Emirate’
(ADAPT), IIASA provides the ‘Crop Suitability Mapping of Abu Dhabi’ (multi-
dimensional agricultural zonation; current and future crop suitability and attainable
production potential, estimation of apparent production gaps), a key input to the
Decision Support Tool (DST) of the Master Plan.
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ICAO_CLIMA_2022:
Performing work on the
modelling of induced land
use change in the context
of sustainable aviation
fuels at ICAO

Long-term spillover
impacts of financial
markets on the
environment

Technical support for
coller fair climate risk tool
version 3

Mitigate+ Research for
Low-Emission Food
Systems

Assessing DAC FuEl
PotenTials 2

Analysis and Economic
Modeling and Clean Air
ActIssues

Role of drivers of
emissions from
agriculture and LULUCF
sectorin 2040 and
beyond

Science-based
silviculture:
Ecophysiological

European Commission
25/10/2022- | DG Mobility and
ICAO_CLIMA_2022 31/12/2023 | Transport IBF € 86,700
In order to understand the potential impacts of aviation biofuel development, AFTF
European members, coordinated by the European Commission, IIASA will provide
modelling using the GLOBIOM model thanks to ILUC modelling update and results
analysis.

Austrian National

01/11/2022- Bank, Anniversary
PVARGLOBIOM 31/10/2024  Fund (OeNB) IBF € 164,915
Aiming to capture the medium to long-term spillover effects of financial markets and
related stakeholders such as regulatory institutions on climate relevant emissions
from land-use and changes to its pattern. These long-term impacts, in terms of
emissions, had not been explored yet in a systematic global manner.

17/11/2022-  Jeremy Coller
FAIRR 16/11/2023 @ Foundation IBF € 25,000
Combination of expert support given by IIASA to FAIRR, in the areas of scenario
creation & data and technical consultation for feedback and suggestions on FAIRR’s
model. It will provide other data linked to IIASA’s GLOBIOM model or internal data
sources, relevant for filling tool-related technical data gaps, for dairy, beef, poultry,
and pork, for different geographies.

International Center

01/01/2022- for Tropical Agriculture
Mitigate+ 31/03/2023  (CIAT) IBF
Building on its extensive experience in the use of modeling tools (especially
GLOBIOM) for assessing mitigation-related policies, IIASA will contribute to framing
the Mitigate+ frameworks and work plans under WPs 1 and 2 for Colombia and other
selected Mitigate+ countries of focus in collaboration with CGIAR Centers and
external partners.

€ 96,662

01/10/2022- | ClimateWorks
ADEPT 2 31/12/2023 | Foundation AFE € 264,435
This project aims to improve and complement the existing ADEPT study (carried out
by IIASA and EDF) by harmonizing existing analyses, improving the modeled DAC
technologies, and expand the geographic scope of the assessment. Itis intended to
support policymaking in the United States, China, Europe and United Nations at a
crucial moment for aviation.
EPA CCD FC 2020- 19/05/2022-
2023 (Option Y2) 18/05/2023  RTl International IBF €22,533
To contribute to multi-model analyses of different socioeconomic drivers, bioenergy
policies, GHG policies, and environmental change scenarios to compare model
output and publish cross-model comparisons. Continued development of the
Global Biosphere Management Model (GLOBIOM).

26/07/2022-
SR7/LULUCF2040 26/07/2023 | ICF Consulting Limited | IBF € 142,056
Production of a set of modelling-based scenarios using GLOBIOM/G4M and GAINS
models to analyse the impact of different newly implemented mitigation
technologies and contrasted drivers on pathways for GHG mitigation of the AFOLU
sector for EU member states.

Knut and Alice
01/01/2022- Wallenberg
SILVICULT_2022 31/12/2023 Foundation AFE € 160,743
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modelling for process
understanding and
improved management
(2022)

Managing prOtective
foreSt fAclng climate
Change compound events

Modelling of LULUCF
emissions and sinks, and
of related mitigation
options for EU Member
States, associated with a
POTENCIA
decarbonisation scenario

Wind In My Backyard:
Using holistic modelling
tools to advance social
awareness and
engagement on large wind
power installations in the
EU

Observation-based
approach for VErifYing
Emissions of CLIMAte
forcers

In the long-term collaboration Science-based silviculture, a key role is played by
ecophysiological modeling project, which serves to (i) to explain empirical findings
in terms of the underlying mechanisms and (ii) apply these mechanisms in
prognostic models, used to evaluate future forest development and optimize forest
management. The eco-physiological models will enable foresters to better account
for the future consequences of climate change in the long-term adaptation of forest
management. The modeling projectis led by Oskar Franklin at IIASA and developed
in close collaboration with the Co-Pls and the other project members at SLU.
01/11/2022-
MOSAIC 31/10/2025 | Interreg Alpine Space AFE € 315,000
MOSAIC focuses on hazard-resilient and sustainable protective forest management
coping with climate changes’ multiple dimensions, which is essential for managing
climate-related risks. In order to support regional and Alpine climate action plans,
the project aims to collect, harmonize and share data, models on Alpine climate-
related disasters and trends. The project partners strive to raise awareness among
foresters, risk managers, decision makers and the public through an Alpine network
of forest living labs.
Commission of the
European
Communites,
Directorate General
14/12/2022- Joint Research Centre
POTENCIA 13/09/2023 (JRC) IBF € 135,875
Supporting the POTENCIA model with data and modelling results for the analysis of
LULUCF GHG emissions. The main tasks are projection over time of LULUCF
emissions, assessment of additional LULUCF emission reduction potential beyond
the baseline scenario, development of marginal abatement cost curves, and
Provision of sensitivity analyses.
European
Commission,
European Climate,
Infrastructure and

01/01/2023- = Environment Executive
WIMBY 31/12/2025 | Agency (CINEA) BEC | €206,250
The ambition of WIMBY is to deepen knowledge of
the and barriers for social acceptance and develop
guidelines to raise public understanding and
engagement with wind power, especially with new
generations of large wind power turbines and farms.
European
Commission,
European Climate,
Infrastructure and
01/01/2023- Environment Executive
EYE-CLIMA 31/12/2026  Agency (CINEA) AFE €210,000

EYE-CLIMA will support National Greenhouse Gas Inventories (NGHGIs), and thus

the Paris Agreement, by developing independent observation-based methods for

verifying emission estimates of greenhouse gases and the aerosol species, black

carbon. Independent verification is much needed and is recognized by the IPCC in
their 2019 refinement of the guidelines for NGHGIs.
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Innovative Toolbox
empowering effective CAP
governance towards EU
ambitions

INSPIRE: INtegrated
Spatial Planning across
REalms for biodiversity
and human development
in a context of change

Machine-learning crop
meta-models for climate
adaptation

Accelerating collection
and use of soil health
information using Al
technology to support the
Soil Deal for Europe and
EU Soil Observatory

Switching european food
systems for a just, healthy
and sustainable dietary

European

Commission,
01/03/2023- | Research Executive
Tools4CAP 01/03/2027 | Agency (REA) IBF € 253,312

Providing a set of methods and tools based on a sound combination of quantitative
and qualitative solutions, and the operational capacity, to support policymakers in
CAP-governance towards the green transition. IASA develops a case study with
GLOBIOM to support the development of the next CAP strategic plan of the Czech
Republic within the Eu Green Deal set-up.
01/04/2023- Austrian Science Fund
INSPIRE 31/03/2026  (FWF) BEC €158,452
The general research question addressed by INSPIRE is how to increase
effectiveness of conservation
efforts, tackling some of the problems identified in past assessments, from a
systematic planning

perspective.
01/03/2023- @ Austrian Science Fund
MACROS 01/03/2025 | (FWF) AFE € 356,554

Global gridded crop models (GGCMs) are key tools in agricultural climate change
impact assessments. The range of scenarios that can be considered in their
application is limited by high computational demand and availability of suitable
input data, resulting in narrow boundary conditions and limited comparability of
global and regional assessments. Pixel-based crop model emulators can partly
overcome these limitations, but have little or no flexibility with respect to spatial
scales and crop management. Machine-learning algorithms were recently found
highly suitable to downscale GGCM outputs. Advancing this methodology as
proposed herein bears potential to provide accurate predictions across a wealth of
climate change projections, management trajectories, and spatial scales by training
comprehensive machine-learning crop meta-models (MLCMs).
The project will address three research questions and associated objectives:
1) How reliable are MLCMs with increasing dimensionality and ranges of training
data?
2) How does the fusion of crop model estimates and observed agronomic data
improve or limit the performance of MLCMs?
3) How do large ensembles of climate projections and an extensive option space of
management adaptation inform on effectiveness and robustness of climate
adaptation in cropping systems across scales and time?

European

Commission, DG

European Research

01/01/2023- Council Executive
Al4SoilHealth 31/12/2026  Agency (ERCEA) AFE € 449,423
The Al4SoilHealth project aims to create a digital platform using artificial
intelligence (Al) to provide a comprehensive assessment of soil health across
Europe and support the European Commission’s objective of transitioning towards

healthy soils by 2030.
European
Commission, AFE €170,000
01/01/2023- A Research Executive
SWITCH 31/12/2026 | Agency (REA) IBF € 430,000
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transition through
knowledge and innovation

Support to BASF on
biomass availability for
Northern America

Modelling the future of
sustainable oil crop
feedstock production

European Topic Centre for
Biodiversity and
Ecosystem

Robust Food Supply
Chains in Austria

Development and
verification of model
systems of long-term
carbon sequestration in
the Czech Republic

Improving understanding of knowledge, accessibility and facilitation gaps that limit
present large-scale adoption of sustainable and healthy diets among European
citizens and to develop and demonstrate appropriate innovative solutions and tools
to facilitate a just transition towards healthy and sustainable dietary behavior at all
levels of the multi-actor food system in EU.

19/01/2023-
BASF_USA 18/04/2023 BASF SE IBF € 30,000
Defining biomass availability for the Unites States and Canada (separated by
biomass source) from 2020 until 2050 as estimated by the GLOBIOM model.
Estimates follow "low", "business as usual" and "high, strong legislative
requirements to use biobased raw materials" scenarios.

Roundtable on
Sustainable

08/02/2023- | Biomaterials
SusQilCrop 31/12/2023 @ Association (RSB) WAT €78,624
The project investigates the potential for sustainable oil crop production using the
principles of the Roundtable on Sustainable Biomaterials (RSB). Selected oil crops
and regions include i) coconut (as single crop and in two intercropping systems) in
Southeast Asia and tropical regions of Latin America and ii) carinata as winter cover
crop in Europe, South and North America.

IBF €26,784

15/11/2022- European Environment
ETC-BE 15/11/2026  Agency BEC €127,120
The European Topic Centre Biodiversity and Ecosystems (ETC BE) supports
European Environment Agency (EEA) with the implementation of the range of EU
directives, strategies and policies constituting the environmental acquis, including
integrated systemic assessments of terrestrial, freshwater and marine ecosystems
focusing on effects under climate change and to mitigate climate change, on
cumulative drivers and pressures on these ecosystems, as well as socio-economic
implications of solutions.
Federal Ministry of
Agriculture, Forestry,
01/01/2023- | Regions and Water
ROBVEK 15/06/2023 | Management AFE €20,150
The reliable supply of affordable, high-quality food is one of the greatest successes
of a social market economy based on the division of labour, innovation, competition
and entrepreneurship. In the research project presented, the robustness of the food
supply in Austria is to be examined with a view to current market developments. The
quantitative supply, the affordability of goods and the aspects of supply security,
have been examined along the value chain.
01/05/2023- Ministry of Agriculture
Sequestration - CZ 30/11/2025  of the Czech Republic ~ AFE €90,000
The project reflects the call of the Ministry of Agriculture of the Czech Republic to
create conceptual and legislative documents, schemes and manuals for the
national implementation of carbon agriculture, in order to define procedures for the
binding, long-term storage and reporting of carbon in agricultural land. Project is
aimed to design model systems of long-term carbon sequestration from greenhouse
gases in agricultural land. The systems will be regionally specific and applicable to
enterprises with different structure of the agricultural system, while they will be
practically usable for at least 25 % of Czech agricultural enterprises. Within the
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EU Climate Dialogues

Transformations,
Resilience, and
Adaptation to Climate
Change in Europe

Assessing Climate
Change Riskin EUrope
Digital platform for hydro-
economic basin
modelling for water policy
and climate change
analysis (Plataforma
digital de modelizacion
hidro-econémica de
cuencas para el analisis
de politicas de aguay
cambio climatico)

Groundwater for Deep
Reslience in Africa
(G4DR) (Pre-project
phase)

Bridging current
knowledge gaps to enable
the UPTAKE of carbon
dioxide removal methods

project the effectiveness of model systems will be predicted using a regional
simulation model EPIC-IIASA Cz for scenarios of future climate development.

Deutsche Gesellschaft

fuer International

22/05/2023- Zusammenarbeit (GIZ)

EUCDs/SPIPA 30/06/2024 | GmbH IBF € 23,450
Aiming to support technical exchange on the development and implementation of
strategies, policies and measures in India for transition to climate neutrality by
exchange of best practices and know-how on greenhouse gas (GHG) emissions
modelling between Indian and EU modellers working closely with government.

European

Commission,

European Climate,

Infrastructure and

01/09/2023- Environment Executive

SPARCCLE 28/02/2027  Agency (CINEA) IBF € 150,250
SPARCCLE is a research project dedicated to understanding the risks of climate
change to the society and economy of Europe. The project will support people,
organizations and government to make better decisions to reduce risks and build
resilience to climate change.

European
Commission, IBF €207,750
European Climate, BEC € 140,950
Infrastructure and
01/06/2023- Environment Executive
ACCREU 30/11/2026 | Agency (CINEA) WAT | € 105,050

Contributing to the just transition towards climate resilience in the EU, its Member
States, and regions, by co-creating and co-delivering with a wide array of
stakeholders, new knowledge and actionable insights that connect the challenges of
adaptation and mitigation with the multiple and new challenges our society is facing.
Spanish Ministry of
01/01/2023- Science and
e-MOHICAN 31/08/2024  Innovation

WAT € 20,000

This project aims to develop a digital platform for hydro-economic modeling of river
basins to analyze water and climate change policies.
International Water
01/04/2023- | Management Institute
G4DR_PreProject 15/06/2023 | (IWMI) WAT € 16,500
This pre-project aimed at supproting the preparation of the project document of the
G4DR project aiming at looking at the potential of groundwater resources to
enhance resilience and water security in Africa.

European
Commission, IBF €97,813
01/09/2023- European Climate,
UPTAKE 31/08/2027 Infrastructure and AFE €97,813
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World Energy Outlook
2023- Air Pollution and
Emissions Analysis &
Modelling

“Global Agro-Ecological
Zoning data version 5
datasets and model
documentation”

BioFlex: Integrative energy
infrastructure planning
tool for cross-sector
resilience and flexibility
concepts

Mainstreaming Integrated
Assessment Models by
embedding behavioural
change and actor
heterogeneity, and
increasing their outreach
to citizens, communities
and industrial actors

Support to BASF on global
biomass availability

Environment Executive
Agency (CINEA)
UPTAKE aims to develop resilient CDR strategies based on strengthened scientific
evidence on the social, technological, economic, and environmental characteristics
of CDR technologies and their interplay. [IASA is providing the MESSAGEix-GLOBIOM
framework and it will host the Scenario Explorer for all pathway-related data
products of the UPTAKE project.
Organisation for
Economic Co-
23/06/2023- | operation and
WEQ2023 - Lot 2 23/05/2024 | Development (OECD) | IBF € 100,000
Support the IEA’s WEO team by providing the absolute amounts of emissions of
greenhouse gases including CO2, CH4 and N20 (GHGs) by GEC-M region for the
STEPS, APS and NZE scenarios. These emissions must be specified by source for at
least the following sectors: Agriculture and Forestry.
Food and Agriculture
01/09/2023- Organization of the
GAEZ v5 data portal 31/05/2024  United Nations (FAO) WAT €56,201
Update of Global Agro-Ecological Zones (GAEZ) to version 5 including input of novel
land use data, Harmonized World Soil Data (HWSDv2), and climate model results of
the CMIP6 experiments. Further, the project supports the development of PyAEZ,
and develops National/Sub-national AEZ assessments for Tunisia, Mozambique and
Pakistan.
Austrian Research
01/12/2023- = Promotion Agency
BioFlex 30/11/2024 | (FFG) AFE € 59,992
The BioFlex exploratory project serves to prepare research, development and
innovation projects that aim to proactively avoid future risks of climate change on
the energy infrastructure as far as possible and to exploit opportunities that arise.
Opportunities arise primarily from the joint planning of measures to increase
infrastructure resilience in relation to extreme weather events and measures to
increase flexibility in relation to regular fluctuations. Additional opportunities arise
from strategic coupling between infrastructure systems to compensate for
bottlenecks and deficits through the targeted transformation of different resources.
CHOICE European
Commission,
European Climate,
Infrastructure and
01/11/2023- Environment Executive
31/10/2026  Agency (CINEA) IBF €617,000
Mitigation options traditionally focused on in Integrated Assessment Models (IAMs)
pay less attention to the demand-side and food system representation, due to the
inherent complexity and actor heterogeneity. The IAM-generated impacts from highly
influential 1.50C-compatible mitigation actions shall highlight, besides emissions,
the co-benefits of their changes in behaviour or practice in terms of health,
biodiversity and food security aspects, in familiar scales.
06/11/2023-
BASF_GLOBAL 06/09/2024 | BASF SE IBF €70,000
Evaluating the global potential supply and demand of renewable raw material using
the GLOBIOM model. Employing this economic model to simulate potential biomass
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Coupling of AEZ and
CWatM models that will
support FAO’s
understanding of
sustainable crop and
irrigation patterns under
extreme climate
conditions

Advanced ensemble
projections for indirect
impacts of nuclear winter
in global food systems

A water-energy-food
nexus assessment of
climate change impacts
on biomass and
hydropower resources

Development of a
Harmonized Water
Balance Modelling System
for the Danube River
Basin

iMproving the cOpeRnicus
Flood forecast with Earth
Observations in data
scarce areas

Advancing analytical
capacity and tools to
support EU agri-food
policies post 2027

Alliance for Modelling
Industries Towards The

supply response to market demands, the project evaluates potential availability and
demand of biomass feedstocks 2020-2050.

Food and Agriculture
21/12/2023- Organization of the
21/06/2024  United Nations (FAO) WAT

CWatM-PyAEZ € 48,636

This project funded by FAO aimed at linking CWatM with the newly developed Py-AEZ
model to assess the impact of sustainable agricultural water management under
extreme climate conditions.

01/09/2023-
ANFOS 01/09/2026 | Future of Life Institute | AFE €421,602
ANFOS leads a community effort of global crop modelers to develop new projections
of potential impacts of a nuclear winter on global food production. These will be
combined with scenarios of supply chain disruptions to develop a comprehensive
picture of potential impacts on global food security.

01/08/2021- The Research Council
WATNEX 31/07/2025 of Norway WAT €118,932
WatNEX aims to develop methods to assess impacts of climate change on water

resources in river basins by jointly considering energy and biomass sectors.

Interreg Programme
Danube Region co-
considering energy 01/01/2024- @ funded by the
and biomass sectors. 30/06/2026 | European Commission A WAT = €450,911

The Danube Water Balance project aims to contribute to the sustainable, integrated
and transnational water management in the Danube River Basin (DRB) ensuring
good quantity of waters. The overall objective of the project s to develop a
harmonized water balance modelling system in the DRB.

water managementin European

the Danube River Commission,European

Basin (DRB) ensuring Health And Digital

good quantity of 01/01/2024- Executive Agency

waters. 31/12/2026 = (HADEA) WAT €391,815
SEED-FD aims to improve the quality and portfolio of CEMS flood and droughts

forecasts by capitalising on the yet untapped potential offered by Copernicus Space

data and enhancing its hydrological modelling performance.

European
Commission, IBF € 650,000
European Research
01/03/2024- | Council Executive
DRB. 28/02/2029 | Agency (ERCEA) WAT = €200,000

ACT4CAP27 responses to this challenge by enhancing the analytical capacity of the
key policy tools (CAPRI,GLOBIOM,MAGNET,AGMEMOQOD) used by the European
Commission to assess short-term and long-term policy impacts on EU’s agri-food
systems and providing evidence-based knowledge supporting analysis for the design
of agri-food policies post 2027.

European
01/01/2024- Commission,
AMIGDALA 31/12/2027 European Health And IBF €419,531
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Green Deal's Objectives
and Circularity

Farm Energy Transition

European Topic Centre on

Biodiversity and
Ecosystems 2024

Science-based
silviculture:
Ecophysiological
modelling for process
understanding and
improved management
(2024)

EU GHG modelling for
beyond 2030

Building Roadmaps to
Industrial
Decarbonisation and
Green Economy through
Sino-European
cooperation

Digital Executive

Agency (HADEA)
Facilitating decision makers in governments and EU’s industries to define and
evaluate pathways towards climate neutrality, circularity and sustainability. In this
project we combine insights in decision-making with integrated modelling of
scenarios to analyze transformation pathways.

European
Commission,
01/01/2024- @ Research Executive
AgEnRes 31/12/2027 | Agency (REA) IBF € 497,250

Designing sustainable pathways for policy making to reduce direct and indirect
dependence of farmers and the agricultural sector on fossil fuels and fertilisers, and
increase the resilience to volatile energy prices, considering farmers’ behaviour and
the synergies and trade-offs between European economic and environmental
objectives at micro- and macro-level.
01/01/2024- European Environment
ETC BE 2024 31/12/2024  Agency BEC €73,795
The European Topic Centre Biodiversity and Ecosystems (ETC BE) supports
European Environment Agency (EEA) with the implementation of the range of EU
directives, strategies and policies constituting the environmental acquis, including
integrated systemic assessments of terrestrial, freshwater and marine ecosystems
focusing on effects under climate change and to mitigate climate change, on
cumulative drivers and pressures on these ecosystems, as well as socio-economic
implications of solutions.
Knut and Alice
01/01/2024- = Wallenberg

Silvicult_2024 31/12/2024 | Foundation AFE € 68,290
In the long-term collaboration Science-based silviculture, a key role is played by
ecophysiological modeling project, which serves to (i) to explain empirical findings
in terms of the underlying mechanisms and (ii) apply these mechanisms in
prognostic models, used to evaluate future forest development and optimize forest
management. The eco-physiological models will enable foresters to better account
for the future consequences of climate change in the long-term adaptation of forest
management. The modeling project is led by Oskar Franklin at IIASA and developed
in close collaboration with the Co-Pls and the other project members at SLU.

European
30/10/2023- Commission, DG
EUCLIMIT 7 14/11/2025 Climate Action IBF € 189,536

Development and application of EU economy-wide climate change mitigation
modelling capacity. Objective is to perform model-based scenario quantification
that supports the European Commission in impact assessments and analyzing
policies for the Climate and Energy package and climate-relevant policies in the EU.
IIASA provides modelling tools to assess the impact of policies on
emissions/removals and mitigation from the land use, land use LULUCF sector
including leakage effects outside Europe.

European

Commission,

European Climate,

Infrastructure and
01/04/2024- | Environment Executive
31/03/2027 | Agency (CINEA) IBF

EU-CHINA-BRIDGE € 342,907
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Contract to perform work
on the modelling of
induced land use change
in the context of
sustainable aviation fuels
atICAO

Modeling Climate Policy
Implementation and
Developmentin the
Agriculture and LULUCF
Sector Under Framework
contract
CLIMA.A4/FRA/2019/0011

Analytical capacity for
international climate
action (renewable

Supporting transition to a climate-neutral and resilient society in both Europe and
China by jointly advancing knowledge on technology innovations and roadmaps for
decarbonising energy intensive industries, co-creating innovative bottom-up and
integrated assessment modelling to quantify net-zero sustainable pathways, and
develop updated and comprehensive emissions data.
European Commission

01/01/2024- DG Mobility and
ICAO_CLIMA_2023 30/12/2024  Transport IBF € 89,020
In order to understand the potential impacts of aviation biofuel development, AFTF
European members, coordinated by the European Commission, IIASA will provide
modelling using the GLOBIOM model thanks to ILUC modelling update and results
analysis.

European
08/03/2024- | Commission, DG
AFOLU Modelling 2023 = 30/12/2024 | Climate Action IBF € 114,345

Expanding the two existing (and in previous projects interlinked) models, CAPRI and
GLOBIOM/GA4M, to then provide an analysis of trends in the EU AFOLU sectors,
aiming to improve DG CLIMA’s ability to capture new relevant legislative and
economic developments.

European
01/05/2024- Commission, DG
PBL Clima 7 31/12/2025 Climate Action IBF €76,750

To inform the EU’s policies on climate change, as well as outreach to 3rd countries
and international climate negotiations, IIASA provides the contracting authority with
access to state-of-the-art analytical capacity, quantitative analysis and model-
derived scenarios on global climate change mitigation action.
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Annex C. List of participation in global efforts, lectures,
courses, other capacity building efforts BNR

Global efforts

1.

w

Convention on Biological Diversity 15th conference of the parties, Montreal, December 2022.
David Leclere gave a keynote presentation on “Bending the curve of biodiversity’”’ (>1000 in the
plenary) and Piero Visconti presented results from the BIOCLIMA project at the Science-Policy
dialogue side-event of the CBD COP (>100 in the side events). Both presentations raised awareness
among world leaders (~200 countries delegation attending the COP) about IIASA’s work to identify
pathways to achieve global and regional biodiversity scenarios through simulating conservation
actions and policies addressing direct and indirect drivers of biodiversity loss.

Contribution to the IPCC 6 Assessment Report. Petr Havlik (Lead author) & Andre Deppermann
(contributing author) of WG3 Chapter 7 - Agriculture, Forestry and Other Land Uses (AFOLU).
Stefan Frank (contributing author) Annex lll: Scenarios and Modelling Methods. Peter Greve
(contributing author) of WG1 chapters 3 and 11 and WG2 chapter 13.

IPBES, Petr Havlik, Member of the Task Force on Scenarios and Models for 2024-2026
NaturaConnect 1% Stakeholder event 28 February 2022. More than 70 leading EU policy and
governmental decision-makers came together to lay the foundation for a bold new vision for
Europe's nature protection in the first NaturaConnect Stakeholder Event this year. Organized by
the Horizon Europe NaturaConnect project, the event welcomed a diverse range of influential
stakeholders, from country representatives to European Union delegates and international and
European conservation organizations. The event increased the awareness of the project, and its
goals to key stakeholders, specifically the European Commission Directorate General for the
Environment, key international NGOs, sectorial organizations and national environmental
agencies and ministries important outputs. It also offered important feedback on key knowledge
gaps and policy-support needs to implement area-based conservation targets, that, according to
participants, the project should be addressing.

First Global Symposium on Sustainable Water and Energy Solutions. Short info on event: The
main objective of this global symposium was to enhance capacities of relevant stakeholders
including governmental institutions to effectively manage the water-energy nexus and
interlinkages with other SDGs covering the social, economic and environmental dimensions of
sustainable development. The event provided a global platform for all stakeholders to disseminate
knowledge, exchange experiences and showcase best practices on integrated approaches that
support sustainable water and energy solutions. The symposium was organized by UN-DESA and
ITAIPU in Brazil on 13-15 June, 2022. Goals/important outputs: WAT Group participated in the
special event “Global crop mapping” providing a presentation on yield and production gap in
agroecological zoning based on ongoing collaboration between IIASA and FAO.

FAO Science and Innovation Forum 2022. Short info on event: This event was organized by FAO
on 17-21 October 2022 with the focus on highlighting the centrality of science, technology, and
innovation for agrifood systems transformation. Goals/important outputs: WAT Group
participated in the special event “Global crop mapping” providing a presentation on yield and
production gap in agroecological zoning based on ongoing collaboration between IIASA and FAO.
All-IUFRO Conference: Forests in a Volatile World — Global Collaboration to Sustain Forests and
Their Societal Benefits, Vienna, Austria, 21-23 September 2022:
https://www.iufro.org/events/all-iufro-conference-2022/#c34368

International Conference with broad participation of global Forest Research Organizations on
behalf of invitation by leading structures and regional representatives of the International Union
of Forest Research Organizations (IUFRO). Several AFE staff members participated and gave
lectures. Florian Kraxner has been invited to provide a keynote on “Our Future Forests - Global
Challenges and Local Opportunities”.
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10.

11.

The All-IUFRO event provided the opportunity to meet with members of IUFRO Directors Board
and the IUFRO President and have discussions with national representatives on a planned Special
IUFRO Conference to be jointly organized with IIASA on the forest under war in Ukraine.

ARC Conference 2022 - Water-Food-Energy Nexus in (Terrestrial) Ecosystems, Seoul, Republic of
Korea, 3-4 November 2022: www.asiaresilience.org

The ARC Conference was held for the fourth time following 2018, 2019, and 2020.The Asia
Resilience Center (ARC) is a scientific opinion board with a bottom-up approach to long-term
sustainable social-ecological systems in Asia. Beyond Asia, the ARC serves as a bridge between
resilience research institutes from a national scale to an international scale. The center is a joint
initiative among the OJeong Eco-Resilience Institute at Korea University (KU-OJERI), the Institute
of Urban Environment at the Chinese Academy of Sciences, the Education University of Hong
Kong, the National University of Ireland, the University of East Anglia, and the University of
Newcastle.

Florian Kraxner serves on the Scientific Advisory Board of the ARC and has been invited to provide
a keynote on “The Challenge of Afforestation - Emphasis on the Northern Hemisphere and Mid-
Latitude Region”.

The event provided the opportunity to hold meetings with South Korean leaders of ongoing
IIASA/-AFE collaboration with Korea University, ARC, UNOSD-Ojeri, MLRN on joint research in the
Mid-Latitude Region.

Forum on Ukraine Forest Science and Education: Needs and Priorities for Collaboration, [IASA,
Laxenburg, Austria, 21-22 November 2023: https://iiasa.ac.at/events/nov-2023/forum-on-
ukraine-forest-science-and-education-needs-and-priorities-for

This round table forum, jointly hosted by the International Institute for Applied Systems Analysis
(IHASA), the International Union of Forest Research Organizations (IUFRO), and the National
University of Life and Environmental Sciences of Ukraine (NUBiP) with support from the Austrian
Federal Ministry for Agriculture, Forestry, Regions, and Water Management (BML), will bring
together global experts to explore pathways toward catalyzing coordinated and impactful
international action to address Ukrainian forest research and education needs and priorities.

The Ukrainian forestry and forest sector is suffering unprecedent challenges — not only due to the
ongoing war and resulting research capacity drain, contamination, and devastation - but also due
to factors like climate change, forest health dynamics, wildfires, and a decrease in productivity.
This two-day forum, coordinated and hosted by AFE / Florian Kraxner aimed to convene the
scientific expertise necessary to catalyze coordinated and impactful international action
addressing forest research needs and priorities of Ukraine.

The 20th Brazilian Remote Sensing Symposium, Florianopolis, Brazil, 2-5 April 2022:,
https://2023.sbsr.com.br/en/

The 20th Brazilian Remote Sensing Symposium aimed at bringing together the technical-scientific
and business communities, and end-users in general, from Remote Sensing, Geoinformatics and
applications areas, to present papers and discuss about their research, technological
development, teaching and science policy being carried out in Brazil and abroad for the past two
years. AFE FLAM Team Leader Andrey Krasovskiy has been invited to provide a keynote address
on “'Latest Advances in Remote Sensing-Based Environmental Dynamic Models”.

The event provided the opportunity of having discussions with the conference host and scientific
board and plan further steps of applying IIASA’s wildfire and disturbance model FLAM to Latin
America/the tropical Amazon Basin.

International Symposium on the 50th Anniversary of national reforestation in the Republic of
Korea, Seoul, Republic of Korea, 13-15 September 2023: https://eng-
nifos.forest.go.kr/kfsweb/kfs/subldx/Index.do?mn=UEFR

2023 marked the 50th anniversary of the inception of the Republic of Korea’s national
reforestation effort. The event has been planned to prepare a 100-year forestry vision that links
the past 50 years and the future 50 years to help the Republic of Korea prosper through forests.
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This 100-year forestry vision has been planned to go beyond simply establishing and managing
forests, but as a start of a future where humanity and forests can sustainably coexist. The
symposium was held to foster greater exchanges of experiences and to maximize the economic,
environmental and social benefits of forests through the 100-year forestry vision as well as to
ensure the happiness of the Korean people and those of the world. Florian Kraxner has been
invited to provide a keynote address on “High-Tech meets Tradition to Mitigate Climate Change -
New Tools and Technologies in Forest Management”. Further to scientific exchange, the event has
been used as a platform to hold meetings with Korean leaders of ongoing and planned
collaborations with AFE, to represent IIASA/AFE at the International Reforestation Symposium and
wrt. Korean NMO; to represent IBFRA; to participate in the development of an implementing plan
for the 100-year forest vision in the Republic of Korea with special emphasis on forest ICT, climate
change, forest fires, and carbon neutrality.

Lectures

12.

13.

14.

15.

16.

5th Conference of Nordic Society OIKOS 2022 -June 2022, Aarhus, Denmark. Gergana Daskalova
gave a plenary keynote talk on “ Expected and surprising drivers of biodiversity in a changing
world” (>200 participants). This keynote talk put Dr Daskalova on the international stage of young
leading ecologists, and helped her promoting her research on land abandonment and its ecological
implications.

Biodiversa+ Science-Policy Forum and Kick-off meeting of the successful projects of the
Biodiversa+ call on "'Supporting the protection of biodiversity and ecosystems across land and sea"
Prague April 2023. Piero Visconti gave a key-note at the kick-off meeting of the project, on the
policy relevance of these projects for evidence-based support to achieving the EU Biodiversity
Strategy and the Kunming-Montreal Global Biodiversity Framework.
Martin Jung gave a keynote presentation presenting the NaturaConnect project (>100 people),
mostly project leads from Biodiversa+ funded projects and Horizon 2020 projects on ecology and
conservation. The meeting’s aim was to allow all projects leads to make contact and create a
network of project performing research on area-based conservation and species-action plans. The
NaturaConnect project made connection with several relevant projects which have resulted in
knowledge exchange afterwards.

Global Perspectives on Women in Science: Challenges, Opportunities and Realities, Amanda
Palazzo spoke on this event organized by the five embassies and the Austrian Academy of Sciences
in 2023. The first panel discussed the realities faced by women working in STEM careers, including
the links between gender and career advancement, the impacts of unconscious bias, and how
more women in science equals greater scientific advancement for humanity. The second panel
explored how governments, organizations, and academic institutions are supporting women in
scientific careers and how these efforts are helping to propel women toward greater professional
and scientific achievement.

25th International River Symposium. Short info on event: The International River Symposium is a
unique global congress for those in the water sector, managed by the International River
Foundation, which works in partnerships around the world to facilitate the sustainable
management of the world’s rivers. The 25th International River Symposium was organized in
Vienna, 27-30 November 2022. Goals/important outputs: WAT Group Leader provided a keynote
presentation at the session “Water security Diagnostics — Informing Policy and Investments” about
the water security assessment methodology that was developed by the WAT team.

75th anniversary event “Austria and the World Bank Group: Greening the Cooperation”. Short
info on event: This event was organized by the World Bank in Vienna on June 19, 2023 on the
occasion of the 75th anniversary of Austria joining the World Bank. Goals/important outputs: WAT
Group Leader provided a keynote presentation at the session “Climate Change Resilience in the
Danube Region, Cities, and the Western Balkans” about the water security assessment in the
Danube region that was conducted by the WAT team.
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17.

18.

19.

20.

21.

22.

23.

Regional Policy Dialogue on Disaster Risk Management "Towards a Climate-Resilient and
Sustainable Blue Economy". Short info on event: This virtual event was organized by Inter-
American Development Bank on February 23-24, 2023. Goals/important outputs: In this section,
IDB representatives and international experts involved in IDB-related projects outlined technical
approaches and models that may be effective in implementing climate resilient and sustainable
blue economy public policies in the region. WAT Group Leader provided a presentation on the
DYNAMMICS model and its application to Barbados for the design of disaster risk reduction
measures.

Biogeographical seminar series of EU Member States The BEC group has been invited to attend
each of the 4 in-person meetings held by the European Commission from September 2023 to June
2024 to align member states in their interpretation and implementation of the EU Birds and
Habitats Directives, and in ratcheting up efforts towards achievement of the EU Biodiversity
Strategy targets. The focus of these meetings has been particularly on achievement of the 3
targets related to protected areas establishment, and the NaturaConnect project has been invited
(among very few) to present their work, seen as very relevant evidence-base to support countries
strategies towards achieving protected area targets. More info on one of the seminars here. 50-
100 people at each meeting. The meetings served to refine NaturaConnect’s methods and
scenario assumptions, to align closely with each countries ambitions and knowledge needs, e.g.
with regards to achievement of strict protection targets effectively and efficiently. It also created
several opportunities for further bilateral engagement, e.g. with the representatives of Italy.
IIASA-OeAW "Systems Analysis for Reducing Footprints and Enhancing Resilience" Conference.
Short info on event: This event was organized jointly by IIASA and OeAW in Vienna on November
16-17, 2022 to celebrate IIASA 50th Anniversary. Goals/important outputs: IBF and WAT group
members organized the Session “Sustainable Management of Water-Energy-Food-Land-
Ecosystem Nexus”, involving several external experts (from the World Bank, OECD, IFPRI, etc.)
working on nexus issues.

Refreshing H20 policy: An EU socio-economic workshop. The workshop provided a space for
policy makers, practitioners and environmental socio-economists to get together and identify the
disruptive breakthroughs in social and economic thinking required to support European Blue
policy transition in facing present and future challenges, including climate change. It took place in
Rotterdam from January 30th to February 1st, 2023. Goals/important outputs: WAT Group
members co-organized and participated in the workshop. The results of this workshop provide an
insight on the state of the art of social and economic thinking, methods and tools to support blue
policy in Europe and beyond. Lively discussions among participants identified opportunities and
challenges for mainstreaming their use in water and marine decision making, strengthening
European blue policy in the face of the challenges ahead of us.

RENEXPO INTERHYDRO. Short info on event: The Renexpo Interhydro is regarded as the European
industry meeting place for hydropower. It acts as a hub between Eastern and Western Europe.
This is where the experts meet and offers a necessary European platform for future-oriented
products, projects and services of the clean energy source and creates a unique space for practice-
oriented exchange and successful networking. Goals/important outputs: WAT Group members
provided a presentation on the work done in the WaterstressAT project on water resources
modeling in Austria.

European Geosciences Union (EGU) annual meeting (2021, 2022, 2023, 2024). The EGU aims to
provide a forum where scientists, especially early career researchers, can present their work and
discuss their ideas with experts in all fields of Earth, planetary and space science research. BNR
members participate regularly in the EGU annual meeting, by presenting work and organizing
sessions.

Forestry and Agriculture Greenhouse Gas Modeling Forum 2024, conference organized by US
EPA at NC State University, Raleigh. The Forum provides an important and unique venue for
bringing together agriculture and forestry modelers from U.S. and Canadian government agencies,
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24,

25.

26.

27.

28.

universities, and research institutions to share ideas and foster collaboration. Nicklas Forsell gave
a keynote on the “Role of AFOLU in meeting Decarbonization Goals” and Niklas Hinkel presented
work on US biofuel assessment using GLOBIOM “Understanding uncertainty in market-mediated
responses to US oilseed biodiesel demand”

Workshop on Biofuel Greenhouse Gas Modeling organized by US EPA, 28" February 2022. Stefan
Frank presented the GLOBIOM model and its application for ILUC assessments in session 5
“Overview of Modeling Frameworks of Crop-Based Biofuels”

Different EU climate policy stakeholder workshops with EU member state representatives,
organized by the EC to support the development of European climate policies, e.g., the EU’s
Climate Target Plan 2040 and the EU Reference scenario. IBF participates as member of the
Reference Scenario Expert Group and presented the methodology to calculate LULUCF emission
pathways and mitigation potentials.

IBF participated in bilateral meetings with Energy Community States (Ukraine, Moldova, Georgia,
Noth-Macedonia, Albania, Kosovo, Bosnia-Herzegovina, Montenegro, Serbia) which have been
organized by the EC (DG ENER) to discuss the extension of the modelling suite to Energy
Community countries.

Sustainability Research & Innovation Congress 2023, Panama City, Panama, 25-29 June 2023:
www.belmontforum.org; https://sricongress.org/

A Congress on transdisciplinary sustainability research organized by project funder Belmont
Forum and simultaneously used as a venue for a consortium meeting of the 'SAM project' — AFE’s
sustainable agriculture modeling project. Christian Folberth represented the Austrian partner
team at the congress within two sessions organized by the SAM consortium. Christian —in his role
of the Austrian SAM representative and a co-organizer of the Congress - provided two lectures:
(1) Get the Grade (SAM Edition)! A Board Game for Sustainable Agriculture; (2) Co-evaluating and
-designing a Sustainable Agriculture Matrix for Austria in an international context. Furthermore,
the event has been used to synthesize Congress outcomes and plan for potential follow-up
activities.

European Geosciences Union General Assembly 2021 - Modeling agricultural systems under
global change, G6ttingen, Germany (online event): https://egu2l.eu

An event attended by a wide range of IIASA colleagues where Christian Folbert co-convened the
virtual scientific session BG3.21 'Modeling agricultural systems under global change' together with
Christoph Miiller and Sara Minoli from PIK (Germany). This allowed for exchanging on most recent
developments within the international agricultural modelling community and foster IIASA's
visibility within the community. Furthermore, Christian Folberth co-authored three presentations
within this and other sessions.

Courses

29.
30.

GLOBIOM/GAMS course. June 27 — July 1, 2022. Hybrid. 19 participants

Bridging the gap between fire ecology and fire behaviour:— 2022 FireLinks Summer school in
Barcelona, Spain, 13-16 June 2022: https://firelinks.eu/event/bridging-the-gap-between-fire-
ecology-and-fire-behaviour-2022-summer-school-in-barcelona/

The event has been organized to bring together fire ecologists and experts in fire behaviour, to
cover the basics and to put a platform together where discussion and understanding integrated.
The Summer School has been designed for early career researchers in the field of wildfire research
with interest in the present and future of the relation between fire ecology and fire behaviour
fields, motivation to deepen on both, meeting other students and experts working on the same
problem.

IIASA FLAM Team leader Andrey Krasovskiy has been invited to provide a talk and give fire
modeling lectures global forest fires hotspots.
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