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| Objective:

«  Provide data and modeling practices to estimate ILUC values for
each proposed SAF pathway

«  Develop required economic analysis to assess economic
feasibility and profitability of each SAF pathway

Project Benefits:
« Improve ILUC estimation method for SAF pathways

«  Develop methodologies to calculate direct land use change (DLUC)
emissions
« Improve emissions factor databases and modeling approach

Research Approach:

Using agricultural resources for SAF production may induce world-wide
land use changes with consequent greenhouse gas emissions (GHG)

The life cycle analysis (LCA) for Carbon Offsetting and Reduction Scheme
for International Aviation (CORTSIA) has two components: Core LCA and
induced land use changes (ILUC) emissions

« Use GTAP-BIO model to evaluate ILUC emissions
*  Use economic models for Techno Economic Analysis (TEA)

»  Use actual observations and biochemical/terrestrial ecosystem models
to estimate the above and under ground carbon stocks to support
ILUC calculation

Major Accomplishments (to date):

Provided required data and modeling practices to estimate regional and
global ILUC values for about 50 alternative SAF pathways and
developed required land use analyses to support the ICAO/CAEP
WGS5 of activities and goals

Future Work / Schedule:

« Develop a new data base for GTAP-BIO using the standard GTAP data
base which represents the global economy in 2017

« Revise the GTAP-BIO model: Expected to add a Joint Production
Function (JPF) to represent corn-soybean multiple cropping in Brazil

« Update and reassess ILUC values for all CORSIA SAF pathways,
about 50 pathways

This research was funded by the U.S. Federal Aviation Administration Office of Environment and Energy through ASCENT, the FAA Center of Excellence for Alternative Jet Fuels and the Environment, project AO01C through FAA Award Number 13-C-AJFE-PU under the supervision of Prem Lobo.
Any opinions, findings, conclusions or recommendations expressed in this this material are those of the authors and do not necessarily reflect the views of the FAA.



Introduction

« The ICAO/CAEP WGS5 is planning to updates the ILUC values for all examined
SAF pathways determined over the past 10 years, it is about 50 regional and
global pathways.

« To achieve this goal, three major tasks should be accomplished in 2026:
— Develop a new data base for GTAP-BIO using the standard GTAP data base which

represents the global economy in 2017
— Revise the GTAP-BIO model to consider a Joint Production Function (JPF) to represent the

corn-soybean multiple cropping in Brazil
— Develop a large number of simulations and assess ILUC values for about 50 regional and

global ILUC values.
« To accomplish the above tasks we need to follow a long process

« This presentation briefly introduces this process.
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Standard GTAP data bases and their data content

» The latest published standard GTAP data base represents the 2017 global economy
« A standard GTAP data base assembles and represents a wide range of data items:

External flows
(BOP) : World
Bank, IMF, OECD

Macroeconomic data
and population:
World Bank and UN

Crop production and
values of agricultural
products: FAO

A=

160 Input-Output Income and factor

taxes: IMF data

tables by
country/region

Labor data: ILO
data

Standard GTAP data

base

Land cover and land
use data: FAO

Global energy data
Int. Eng. Age.

Agricultural domestic
support: OECD

Agricultural export
subsidies: WTO
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Economic sectors in standard GTAP data bases

« The standard GTAP data bases do not explicit
corresponding economic activities, and other essential variables that are needed to
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assess biofuel production and policy
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GTAP-BIO data bases

« During the past 20 years, a method has been developed and used to
create the GTAP-BIO data bases to be able to assess the economic and
environmental effects of biofuel production and policy

« The GTAP-BIO data bases usually represent only traditional biofuels that
are produced commercially. Advanced biofuels (e.g. SAF pathway) are not
included

« A 2017 GTAP-BIO data base has been developed and used for assessing
the US biofuel policy practices

« Next slide represents construction of a typical GTAP-BIO data base.
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Converting a standard GTAP data bases to a GTAP-BIO data base

: Standard GTAP Study input-output tables by Determine biofuels and their :

| data base country to determine in what |— corresponding by-products !

: sectors biofuels are produced by country and !

'|  Spilt agricultural imbedded and split them to feedstock . | Data collection by
I sectors: corn, eXpIICItIy represent biofuels { | Country:

'| sorghum, other | Add a blending sector to mix | , Crops,

| coarse grains, Split vegetable oils and their traditional fuels and biofuels | «—  Vegetable oils,
: soybeans, rapeseed, meals and stablish their links | I Meals,

: palm, other oilseeds with food and feed sectors Make required revisions in : Biofuels,

: | | land cover and land use | ! Marginal land
| Split food sector to split vegetable oils to: data to handle marginal land | |

! food and feed »  soybean oil, rapeseed oil, _ :

! sectors palm oil, other vegetable oils GTAP-BIO data base |

|
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2017 GTAP-BIO data base for CORSIA

« To support the CORSIA approach, SAF pathways should be added to the new
GTAP-BIO data base

« The new data based should be further revised to represent Brazil's mono crops
and joint corn-soybean activities. This requires data collection and assessment.

« Trusted data sources should be reviewed to obtain required data to split the joint
corn-soybean activity from other cropping practices in Brazil.

» QOver the past 10 years, using the CORSIA Core LCA assessments, we developed
many Techno Economic Analyses (TEAs) for the hypothetical SAF pathways to
incorporate them into the 2011 GTAP-BIO data base for CORSIA

« All those assessments should be revised for the 2017 data base as feedstock and
fuel prices have changed in 2017 compared to 2011.
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Modeling revisions and required simulations

The GTAP-BIO model used for CORSIA should be revised to handle the joint
production of corn-soybean

The new GTAP-BIO model should be revised to handle all SAF pathways

When the new data base and model are assembled, we need to run a large
number of test simulations to assess the model performance and detect potential
data problems

The test simulations may detect model and data issues, suggesting additional
revisions in the model or its data base

Following the test simulations we need to develop final simulations to estimate
land use changes for all SAF pathways
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Converting land use changes to ILUC emission values

« After estimating land use changes for all SAF pathways, we need to convert them
to ILUC emission values. We use the AEZ-EF model which is a carbon calculator
to accomplish this task

» We have several research activities in progress to update this model according to
the new available data sources

« We plan to use an updated version of the AEZ-EF model to calculate ILUC
emissions values for all SAF pathway
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Conclusions

« Major efforts are required to support the CORSIA plan for updating ILUC values

for a

e The
whic

| SAF pathways according to the new available data sources

plan is to implement the revised ILUC values in the next phase of CORSIA

N will begin in 2027

« To accomplish this task we need to follow a fast track to recalculate and update
all ILUC values that we determined over the past 10 years

 This

IS an intensive work load and requires major support from the Ascent

program
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