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IIASA vision for 2021 to 2030 is to “be the primary 
destination for integrated systems solutions and policy 
insights to current, emerging and 
novel global sustainability challenges, threats, and 
opportunities”.

History
 1967 initiative of US President Johnson and 

Prime Minister Kosygin, Soviet Union
 Established as a research center to act as 

“neutral bridge between east and west” 
 Original Charter signed in 1972 by 12 countries
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• Partial equilibrium model
• Trade: spatial equilibrium
• Homogenous goods
• Flexible demand regions 

aggregates (37 regions)
• Spatially explicit supply
• Leontief production functions
• Recursively dynamic: 1 to 10 

years time step
• Optimization model
• Linear programming
• GAMS
• Open access strategy under 

development

Global Biosphere Management Model (GLOBIOM)
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Bridging geographical and temporal scales

SUPREMA GLOBIOM-MAGNET Training, December 4, 2020

2000     2010     2020     2030     2040     2050     2060     2070     2080     2100

Validation period Policy Impact 
Assessment

Long-Term 
Outlook

Climate stabilization 
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Spatial resolution

Source: Skalský et al. (2008)
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Crops: EPIC
• Spatially explicit production functions

wheat yield 
[tDM/ha]

• Climate change impacts

SUPREMA GLOBIOM-MAGNET Training, December 4, 20207

Source: Balkovič et al.



Impacts and adaptation Extreme events

Climate change impacts, adaptation and extremes 

van Ginkel et al. 2019 Environ. Res. Lett. (2020) https://doi.org/10.1088/1748-
9326/ab6395

Leclere et al. 2014. Climate change induced transformations of agricultural 
systems: insights from a global model. Environmental Research Letters. (9):12

Study magnitude 
and frequency of 
yield losses
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Livestock Production Systems: RUMINANT

Milk production

Metabolizable energy intake

Non-CO2 emissions

Source: Herrero et al. 2013, PNAS SUPREMA GLOBIOM-MAGNET Training, December 4, 20209



Large efficiency gaps prevail between 
production systems and regions

Reallocation of production across systems and 
regions would reduce GHG emissions, nitrogen 
pollution, and water scarcity

10

Heterogeneity of farm systems matters
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Consumption 
change

Structural change
International trade

Technical optionsHerrero et al. PNAS 2013

Frank et al. NCOMM 2018

GHG efficiency of beef production 
by system and regions 

Annual non-CO2 abatement potential by 2050
Water & nitrogen



New typology built on 3 criteria:
 AEZ
 Main production
 Market integration

IFAD project: Assess the impact of policies 
on smallholders’ income and food security, 
and especially the potential for scaling-up 

IFAD  experience
• Main tasks:
1. Establish a new typology of farming systems 

 based on experts consultation and 
household survey

2. Implement them in GLOBIOM
3. Simulate different policy scenarios in 

GLOBIOM

• Case study: Ethiopia

Flexible production systems definition: Smallholder farmers

Source: Boere et al. 2019
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Forestry
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 GLOBIOM covers the main primary feedstocks, by-products, and semi-finished HWP products.
 Wood flows as of 2010 is calibrated according to FAOSTAT.

Source: Lauri et al., 2017



Land cover change

 Land cover change endogenous depending on 
relative profitability

Full AFOLU GHG accounting

Source: Valin et al., 2013
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Net change in irrigated (left) and rainfed areas (right) 

climate change impacts
on irrigation water 
requirements
and water availability

Water balance

climate change impacts 
and protections 
for environmental flow 
requirements

Pastor et al. (2019). The global nexus of food–trade–water 
sustaining environmental flows by 2050. Nature 
Sustainability. DOI: https://doi.org/10.1038/s41893-019-
0287-1
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https://doi.org/10.1038/s41893-019-0287-1


Land-Water-Energy Nexus

Interlinkages with other sectors and feedback effects

Palazzo et al., (under consideration) “Examining transboundary water-energy-land trade-
offs and solutions to achieve sustainable regional development” 

Integrated Assessment Modeling (IAM)

Source: Fricko et al., 2017
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Scenario analysis at the global and local scale

Palazzo et al. (2017). Linking regional stakeholder scenarios and shared 
socioeconomic pathways: Quantified West-African food and climate futures in a 
global context. Global Environmental Change 45: 227-242. 
DOI:10.1016/j.gloenvcha.2016.12.002

Fricko et al. (2017). The marker quantification of the Shared Socioeconomic Pathway 2: A 
middle-of-the-road scenario for the 21st century. Global Environmental Change 42: 251-267. 
DOI:https://doi.org/10.1016/j.gloenvcha.2016.06.004

LocalGlobal
To assess potential futures and their consequences for 
the agriculture and forestry sectors

To work together with stakeholders map-out different, 
plausible futures
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https://doi.org/10.1016/j.gloenvcha.2016.12.002
https://doi.org/10.1016/j.gloenvcha.2016.06.004
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Climate change mitigation
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Climate change impacts, international trade policies, 
and food security

SUPREMA GLOBIOM-MAGNET Training, December 4, 202019
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Biodiversity and the need for wholistic strategies

SUPREMA GLOBIOM-MAGNET Training, December 4, 2020

• Feasible only if
• transforming our food systems from farm to fork

• adopting an ambitious conservation & 
restoration plan

• addressing other threats to biodiversity (climate 
change, biological invasion, …)

Leclère et al. 2020



Connecting social and environmental sustainability

“More Food for All” 

“Food for Poor 
& No Overconsumption” 

Food availability distribution 
across the individuals in the population

o Ignoring the heterogeneity 
 20% more food production

o Focusing on undernourished 
 3% more food

SUPREMA GLOBIOM-MAGNET Training, December 4, 202021
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For further information: www.globiom.org
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