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Background - GLOBIOM

« Developed at International Institute for Applied Systems Analysis in Austria since the early 2000s

« Partial Equilibrium Model - offspring of US FASOM model developed by Bruce McCarl
*  Global bottom-up supply side coverage (>10,000 Simulation Units)
«  Agriculture: major agricultural crops and livestock products
Forestry: managed forests for sawnwood, and pulp and paper production
Bioenergy: 1st, 2nd generation biofuels, solid biomass

« Optimization model (maximize consumer & producer surplus)
*  Runtime ~1 hour up to 2050
«  Computational cluster at IIASA allows up to 200 scenarios to be run in parallel

- Data sources - FAOSTAT, complemented with spatially explicit bottom-up sectoral models (EPIC, G4M
etc.) for production parameters and land cover information

 GLOBIOM is developed and maintained at IIASA in the Integrated Biosphere Future Research Group by
around 25 interdisciplinary scientists - on access strategy under development

« However, many national collaborators/users that develop regional model versions such as in
Argentina, Brazil, China, Colombia, India, Indonesia, Mexico, Russia, US, ...



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

 Partial equilibrium model
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Key model features for biofuel assessments

Detailed representation of land Reallocation effect Demand decrease

. * Food vs fuel debate
« Associated uses (and non-uses)

* Between crops * Feed replacement
e Carbon stocks * Across regions * Industry
competition

« Marginal yield values from biophysical model
Yield endogenous response

« Intensification (change in management systems)
« Irrigation

« Intra-regional reallocation

Endogenous demand response & substitution effects (e.g.
vegetable oils)

AFOLU GHG emission sources and globally consistent accounting Yield increase Cropland expansion
Detailed representation of biofuel processing technologies - * Land set-aside,

_ * Input intensification marginal land
Bilateral trade * Technology change * Pasture conversion

* Deforestation
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Crop production systems: EPIC

N fertilization

irrigation intensity
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Balkovic et al. (2014)

Spatially explicit production functions
In every SimU:

« Up to 18 possible crops in the global model
version & 4 crop managements

» Parameters (yield, fertilizer and irrigation input
requirement) estimated with biophysical

models
e.g., EPIC model (Izaurralde et al., 2006)
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Livestock Production Systems: RUMINANT
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Forest industries - GLOBIOM

» GLOBIOM covers the main primary feedstocks, by-products, and semi-finished HWP products.
» Wood flows as of 2010 is calibrated according to FAOSTAT.

GLOBIOM woody biomass use in 2010

Primary feedstocks Material production Final productsin
technologies the model

Other wood products, 152 Mm3 u.b.

Recover
woed for
material,
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Sawnwood, 378 Mm3
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Mechanical pulp, 30 Mt
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I Source: Lauri et al., 2017



Biofuel processing chains
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Processing industries

« Qil crops: rapeseed, soybean, oilpalm & \
sunflower '

« Residues: cereal straw & forest residues
« Short rotation coppices: poplar, willow & eucalyptus

« Grassy crops: miscanthus & switchgrass
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Land cover change
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Policy assessments

Biofuels Assessments
« EU ILUC & ILUC2 assessment
« ICAO CORSIA biofuel modelling

EU Energy & Climate Policies

« EU Reference scenarios 2013, 2016, 2020

« 2020 & 2030 Climate and Energy Package

« 2050 Long Term Strategy - A Clean Planet for All
« Fit for 55 package

Providing modelling support to EC - DG ENE, CLIMA & ENYV,
US-EPA, OECD, Worldbank, FAO, UNEP-WCMC...
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The land use change impact of
biofuels consumed in the EU

Quanlificalion ef area and
greenhouse gas impacts

CORSIA SUPTORTING DOCUMENT

CORSIA Eligible Fuels - Life Cycle Assessment Methodolmgy
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EMBRACING CLEAN, SAFE AND CONNECTED MOBILITY
Decarborising the transport sector by using altsmative means of

transport, connected and aumated driving combined with the
roll-out of electric vehicles and enhanced use of altemative fusls (]

FULLY DECARBONISING EUROPE'S ENERGY SUPPLY

Large scale electrification of the energy system coupled with
deployment of renewables will decarbonise our energy supply and
sigificantly reduce our dependency on third country suppliers
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REAPING THE FULL BENEFITS OF BIO-
ECONOMY AND CREATING ESSENTIAL

= CARBON SINKS
ﬁ;‘_,/} Creating natural sinks by develoging more
S\ ‘sustainable [and-use and agriculture

TACKLING REMAINING [0, EMISSIONS
WITH CARBON CAPTURE AND STORAGE
Compensating for remaining greenhouse
gas emissions in cur economy and cresting
negative emis: sions




Land-use related sustainability assessments
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Reconciling regional nitrogen boundaries with
global food security

The global nexus of food-trade-water sustaining
environmental flows by 2050
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