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“Surpassing the half-billion-dollar milestone in research funding is a clear marker of the 
exceptional research program at the University of Illinois Chicago and the vitality of our 
mission to create knowledge that transforms the world. The funding also reflects our 
commitment to creating positive and enduring impact in science and society.”
Marie Lynn Miranda | Chancellor, University of Illinois Chicago

33,522
students. professionals.

4,099 16
colleges.

$509 M
in sponsored 

awards received.

$418 M 3,451

11% 49% 74%

in research 
expenditures.

research awards 
received/

funding increase 
since 2022.

funding increase 
since 2018.

of total funding came 
from federal sponsors.

Note: From fiscal year 2023.



Established in 1973 as an energy advisor to the State of Illinois and City of Chicago

Today, the ERC is an applied research center, based out of the UIC College of 
Engineering, with a focus on clean energy and environmental sustainability 
solutions providing education and technical assistance services

40 team member staff (50:50 staff-to-student ratio) with advanced degrees in 
engineering, business, and policy and various professional certifications, including 
Professional Engineer, CEM, LEED, etc.  ERC regularly utilizes 10+ consultants & 
contractors per year.

ERC’s annual operating budget averaged $4.5M over past 10 years, ~97% soft 
funded.

UIC’s Energy Resources Center (ERC) at 
the College of Engineering
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Presentation Overview

• Current Corn/Ethanol Production Review
• Corn Ethanol and Ethanol to Jet LCA 101

• Main Drivers of Differences in Biofuel Carbon Score
• Different Policies – Different LCA Results
• Induced/Indirect Land Use Change

• Ethanol int Road Transportation
• Ethanol into SAF

• Global Biofuels Policies and their Sustainability and Fuel Certification Requirements
• SAF United States Updates
• SAF CORSIA Updates

• Ethanol into Maritime Fuels
• Beyond Greenhous Gas Benefits of Corn Ethanol:

Aromatics Reductions with Ethanol Blended Gasoline
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Current Corn / Ethanol Snapshot as of 2025
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Current Snapshot: Record 2025 Corn Crop
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November 14, 2025



Main Product Yields from Corn

Current Data from Nebraska Ethanol Board
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Mueller provided one of the 
original ethanol efficiency survey.  
This data has been continuously 
updated by other groups.



Future of Corn: Increased Resiliency to Adverse Weather

“The sustainable intensification of crop 
production provides more output with 
similar or fewer inputs, and therefore 
helps to produce food, feed, fiber, and 
fuel more efficiently. While short-stature 
maize (Zea mays L.) hybrids have been 
shown to be more climate resilient, with 
reductions in yield-scaled greenhouse gas 
production due to reduced crop damage 
during wind events, other aspects of the 
climate impact of short-stature maize 
remain to be quantified.” 
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Corn Ethanol and Ethanol to Jet LCA 101
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Greenhouse gases, Regulated Emissions, and 
Energy use in Technologies Model

• Life cycle analysis (LCA) is a framework for assessing the environmental impacts associated 
with all stages of the supply chain of a technology or product

• For transportation, a main LCA metric is the Carbon Intensity (CI) or “gCO2e emitted per 
megajoule” of the produced fuel (e.g. ethanol, ETBE, blended fuels such as E10, E!5, SAF)

• Important LCA model in the United States and increasingly globally: The U.S. Department of 
Energy’s Argonne National Laboratory GREET® (Greenhouse gases, Regulated Emissions, 
and Energy use in Technologies) life cycle analysis (LCA) model 

• Emissions along the fuel’s production pathway are added up including:
• Main  product emissions with credits for co-products
• Emissions from direct and indirect effects

• Ethanol to ETBE (used in Japan) = emissions from ethanol production + emissions from 
conversion of ethanol into ETBE

• Ethanol to jet pathway = emissions from ethanol production + emissions from conversion of ethanol 
into jet fuel + emissions from induced use change (iLUC)
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Where is the GREET Model Used
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Also, GREET data 
was used in part 
for the Japan 
Biofuels Policy life 
cycle modeling 
efforts



Life Cycle Boundaries and Metrics of Biofuels 
Production

Ag Phase of Life Cycle Emissions: LCA metric is gCO2e emitted per quantity (e.g. bushel or ton) of ag product
1) Crop Inputs: Farming/tractor fuel/irrigation energy, Emissions from Seed Production, Nitrogen fertilizer, Field emissions from N 
fertilizer and biomass, P2O5,K2O, CaCO3, Herbicide, Pesticides
2) Direct land use emissions (change in crop rotations, above and below ground carbon effects)
3) Induced (indirect) land use emissions (conversion/reversion of natural lands, above and below ground carbon effects, 
double/cover crops)

Ag Feedstocks into Bioproducts Value added upgrade of ag product such as biofuels or biopolymers: LCA metric is gCO2e emitted 
per MJ or ton of bioplastics. 
4) Fuel Production from Ag Feedstocks (e.g Biodiesel, Corn Ethanol Productions, Bioplastics)
If to corn ethanol  the LCA metric is gCO2e per mega joule of biofuel produced
Add emissions of the corn ethanol plant (e.g. emissions from thermal energy to cook corn)
5) Additional Conversions e.g. Corn Ethanol to Jet Sustainable Aviation Fuel (SAF). Requires oligomerization, hydrogenation; 
produces additional co-products
6) Comparative LCAs e.g. corn ethanol blended fuels compared to electric vehicles: Metric is gCO2e per mile or gCO2e per 
kilometer
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LCA Modeling Example: 
Corn to Ethanol and Ethanol to SAF

Source: Life Cycle Associates
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Emissions along the 
fuel’s production 
pathway are added 
up including:
• Main product and 

co-product
• Direct and 

indirect effects

iLUC or induced land use 
change is highly debated 
indirect effect. Accounts 
for emissions associated 
with land use responses 
from a biofuels policy Currently Regenerative Agriculture 

also known as Climate Smart 
Agriculture (CSA) and Carbon 
Capture Sequestration (CCS) are not 
recognized in CORSIA



DDG is Often More Valuable Thank Corn
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GREET Corn Ethanol GHG Study
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US Average for 
Corn Production: 
~6,300 grams 
CO2 per bushel, 
which converts 
to 27 grams CO2 
per mega joule of 
ethanol biofuel.



17

Main Drivers of Differences in Biofuel Carbon Score



Main Drivers of Differences in Biofuel Carbon Score

• Carbon score unit is grams CO2 emitted per megajoule of fuel (gCO2/MJ)
• Petroleum based aviation fuels have carbon score between 84-89 gCO2/MJ
• Ethanol-to-Jet can be much lower depending on production method

• Key Drivers of Carbon Score for Biofuels/SAF
• How the crop feedstock is grown. Opportunities to reduce carbon score via Climate Smart Agriculture 

(CSA)
• E.g. Cover crops, optimized nitrogen use, conservation tillage, N-inhibitors

• How Corn is Converted into Ethanol:
• Use of Renewable Electricity
• Use of Renewable Natural gas 
• Carbon Capture Sequestration & Utilization (CCSU) of fermentation CO2 at the ethanol plant (New 

Developments)
• Drying of animal feed co-product (dried distillers grains - DDG) or not drying (wet distiller grains – 

WDG)
• Updates to induced land use change (iLUC) modeling

• Updated GTAP/Purdue University iLUC model
18



US Ethanol Feedstock Production: Continuously Decreasing CI of Ethanol

• Corn ethanol CIs have 
decreased over the last 
15 years  by 23%

• Ethanol production-
related emissions have 
decreased 30% 

• Corn farming shows 
reductions in GHG, 15%
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Different Policies – Different LCA Results
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Different Policies – Different LCA Results
California LCFS European Union 

Renewable Energy 
Directive

USA 45Z Tax Incentive 
Program

Japan Biofuels Policy CORSIA Sustainable 
Aviation Fuel Policy

LCA Model Used California GREET Version Various Models, final 
value approved by 
Certification Schemes

Version of GREET Japan own LCA modeling 
work with information 
from GREET databases

Mix of European and 
GREET LCA model

Indirect Land Use 
Change Included

Yes No No No Yes

How is Credit for 
Coproducts 
Calculated

Based on what 
coproducts substitute 

Based on energy content 
of coproducts

Based on what 
coproducts substitute

Based on energy content 
of coproducts

Based on energy content 
of coproducts

Does Policy Provide 
Default Value for 
Corn Ethanol or 
Individual Value for 
each Ethanol Plant

Individual Value 
calculated for each 
ethanol plant.

Ethanol LCA value for 
individual plant must be 
below minimum 
reduction threshold set 
by the policy relative to 
gasoline. Approval by 
certification schemes.

Individual Value 
calculated for each 
ethanol plant.

Aggregate ethanol 
supply must meet 
minimum reduction 
threshold set by the 
policy relative to 
gasoline.

Individual Value and 
Default Value.
Individual Values must 
be approved by 
Certification Scheme.
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Indirect Land Use Change
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Induced Land Use Change (iLUC) Modeling & 
Carbon Accounting
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Combine economic models with carbon accounting models

Corn 
Demand 

Increases / 
Decreases

Predicted with 
Economic Model 

e.g. GTAP

Predicted with Carbon 
Accounting Model 
e.g. CCLUB, AEZ EF





Ethanol in Road Transportation Fuels

Comparison of GHG Emissions from Different 
Fuel / Vehicle Combinations
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Life Cycle Emissions of Electric Vehicles
• LCA of Electric Vehicles depends largely on resources used for electricity generation. 

• EVs charged largely on coal generated electricity do not have significant savings over gasoline
• Large EV deployment may require increased dispatch of marginal electric generating resources. 

In the US the marginal resources are often still oil, nautral gas, or coal fired peaking plants.
• Note: Significant coal fired generation capacity in Japan
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GHG Emissions Comparison: Gasoline and EV and Biofuels
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HOF / BiofuelsEV  Technologies
EV Vehicles 
provide small 
benefit in coal-
dominated 
electricity grid

HOF = High Octane 
Low Carbon Fuel

CCS = Carbon 
Capture& 
Sequestration 



Ethanol to Jet Sustainable Aviation Fuels
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Review of Biofuels Policies and their 
Sustainability and Fuel Certification 

Requirements
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US IRA 45Z SAF 
Incentive

Singapore SAF Levy 
& Mandate

Japan Biofuels 
Mandate

UK SAF Mandate 

EU ETS (Emission 
Trading System) 

ICAO CORSIA
(International level)

UK ETS (Emission 
Trading System)

ReFuel EU Aviation

SAF Blenders Tax 
Credit  

= recognition in place

Sample selection of 
frameworksCanada Clean Fuels 

Regulation 

AUS - Establishing 
SAF RoadmapVOLUNTARY MARKET

(e.g. SBTi, GHG Protocol)

India SAF 
Mandate (2027)

Malaysia, Indonesia, 
Thailand, & Vietnam 
Mandates

Powering SAF Sustainability Through Certification
A key tool for compliance in (inter)national regulatory & voluntary frameworks 

California LCFS & 
US State-Incentives

= certification supporting

South Korea SAF 
Mandate

China SAF Mandate



Example CORSIA: Interaction Between Parties 

• In the context of the ICAO Carbon Offsetting and 
Reduction Scheme for International Aviation (CORSIA), an 
aeroplane operator can reduce its CORSIA offsetting 
requirements in a given year by claiming emissions 
reductions from the use of CORSIA Eligible Fuels (CEF).

• ​In order to become eligible, such fuels shall come from 
fuel producers that are certified by a Sustainability 
Certification Scheme (SCS) approved by the ICAO Council 
to perform this certification. 

31
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Example CORSIA: Interaction Between Parties 



Certification Schemes 
Approve Actual GHG Values
Eligible to certify CORSIA 
eligible fuel economic 
operators for compliance 
with the ICAO document 
“CORSIA Sustainability 
Criteria for CORSIA eligible 
fuels”, and to ensure that 
the methodology defined in 
the ICAO document “CORSIA 
Methodology for Calculating 
Actual Life Cycle Emissions 
Values” has been applied 
correctly.
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• Key  Features:-The Sustainability Certification Schemes (SCS) certification scope under CORSIA goes up to the 
CEF blender, although lifecycle emissions values go through to the CEF combustion using estimated or default 
lifecycle emissions values for downstream transportation.

• Once the CEF is produced and blended, the Aeroplane Operator takes the responsibility of tracking the CEF 
through the CORSIA Monitoring, Reporting and Verification process. The State to which the Aeroplane 
Operator is attributed has the prerogative of overseeing the data submitted by the Aeroplane Operator for 
compliance with CORSIA provisions

34

CORSIA Sustainability: Audits





SAF United States Updates
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New Publication (July 2025)

United States Updates

, , , , , , , ,  

In November 2025 
Issue of Applied 
Energy
https://www.scienc
edirect.com/science
/article/pii/S030626
1925011031?via%3
Dihub

https://www.sciencedirect.com/science/article/pii/S0306261925011031?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306261925011031?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306261925011031?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306261925011031?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306261925011031?via%3Dihub


United States Updates
New Technologies GHG Reduction Opportunities

1.0 
Base 
Line

1.1.1 
Switch
Process 
fuel to 
Dairy 
Manure

1.1.2 
Switch 
Process 
fuel form 
Natural 
Gas to 
Biomass

1.4 
Carbon 
Capture 
Sequestr
ation

1.7.4 
Cover 
Crops

1.7.5 
Manure 
Application



SAF CORSIA Updates
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Updated CORSIA Default Values
Corn Ethanol Soy Bean SAF Corn Oil from 

Ethanol Plant

Core LCA 54.1 40.4 17.2

iLUC 18.3 22.5 -

Total 72.4 62.9 17.2

Soy-based Jet can have a lower CI but 
Corn has many more levers to lower 
its LCA value below Soy:
• Process Improvements
• Ag Practices



Projected Individual SAF Values from Different US Ethanol Plant



604 Organizations Certified Under ISCC CORSIA standard
Growth of 104% from 2024 to 2025: CORSIA demand is rapidly expanding

Data as of 1st November 2025

17% 18% 66%AMERICAS
100 Certificates

EMEA
106 Certificates

APAC
398 Certificates

Trader with 
storage294 197 Collecting

Point 125 Trader 23 HEFA

FEEDSTOCK DISTRIBUTION
(based on valid certificates)

CORSIA Certification Count Growth
Increase of 104% since 2024  



Source: Reuters, March 7th 2025Source: DHL, Jan 28th 2025

As the Japanese SAF market develops, a growing number of 
companies and partnerships select ISCC for certification

Source: Sustainability Magazine, Jan 31th 2025
Source: Alaska Air News Hub, August 29th 2025

“Japan is an important international market for Hawaiian Airlines, and we 
appreciate Cosmo’s investment in locally sourced SAF – the most effective 
technology to lower our carbon emissions – that we are now using on our 
flights between Osaka and Honolulu.”

Alanna James – Sustainability innovation director Hawaiian Airlines

The Japanese government, through its ‘Green Growth Strategy’, is 
providing subsidies and tax incentives to accelerate SAF development. In 
recent years, the Ministry of Economy, Trade and Industry (METI) has 
increased funding for SAF projects, reinforcing the policy support, including 
through various of Japan’s ‘GX’ (Green Transition) policies, critical to de-
risking early investments.

Source: SAF Investor, July 11th 2025

The logistics giant has secured a significant yearly supply of 7,200 
kilolitres of SAF from Cosmo Energy Holdings, a dynamic player in 
the Japanese oil market.

https://www.reuters.com/business/energy/cosmo-launch-japans-first-sustainable-aviation-fuel-production-april-2025-03-07/
https://www.reuters.com/business/energy/cosmo-launch-japans-first-sustainable-aviation-fuel-production-april-2025-03-07/
https://www.reuters.com/business/energy/cosmo-launch-japans-first-sustainable-aviation-fuel-production-april-2025-03-07/
https://www.reuters.com/business/energy/cosmo-launch-japans-first-sustainable-aviation-fuel-production-april-2025-03-07/
https://www.reuters.com/business/energy/cosmo-launch-japans-first-sustainable-aviation-fuel-production-april-2025-03-07/
https://www.dhl.com/jp-en/home/press/press-archive/2025/dhl-express-and-cosmo-oil-marketing-signed-a-deal-to-drive-further-usage-of-sustainable-aviation-fuel-in-japan.html
https://www.dhl.com/jp-en/home/press/press-archive/2025/dhl-express-and-cosmo-oil-marketing-signed-a-deal-to-drive-further-usage-of-sustainable-aviation-fuel-in-japan.html
https://www.dhl.com/jp-en/home/press/press-archive/2025/dhl-express-and-cosmo-oil-marketing-signed-a-deal-to-drive-further-usage-of-sustainable-aviation-fuel-in-japan.html
https://www.dhl.com/jp-en/home/press/press-archive/2025/dhl-express-and-cosmo-oil-marketing-signed-a-deal-to-drive-further-usage-of-sustainable-aviation-fuel-in-japan.html
https://www.dhl.com/jp-en/home/press/press-archive/2025/dhl-express-and-cosmo-oil-marketing-signed-a-deal-to-drive-further-usage-of-sustainable-aviation-fuel-in-japan.html
https://www.dhl.com/jp-en/home/press/press-archive/2025/dhl-express-and-cosmo-oil-marketing-signed-a-deal-to-drive-further-usage-of-sustainable-aviation-fuel-in-japan.html
https://sustainabilitymag.com/articles/inside-dhl-express-saf-procurement
https://sustainabilitymag.com/articles/inside-dhl-express-saf-procurement
https://sustainabilitymag.com/articles/inside-dhl-express-saf-procurement
https://sustainabilitymag.com/articles/inside-dhl-express-saf-procurement
https://sustainabilitymag.com/articles/inside-dhl-express-saf-procurement
https://sustainabilitymag.com/articles/inside-dhl-express-saf-procurement
https://news.alaskaair.com/sustainability/alaska-airlines-cosmo-oil-marketing-sign-sustainable-aviation-fuel-sales-agreement-for-hawaiian-airlines-osaka-honolulu-flights/
https://news.alaskaair.com/sustainability/alaska-airlines-cosmo-oil-marketing-sign-sustainable-aviation-fuel-sales-agreement-for-hawaiian-airlines-osaka-honolulu-flights/
https://news.alaskaair.com/sustainability/alaska-airlines-cosmo-oil-marketing-sign-sustainable-aviation-fuel-sales-agreement-for-hawaiian-airlines-osaka-honolulu-flights/
https://news.alaskaair.com/sustainability/alaska-airlines-cosmo-oil-marketing-sign-sustainable-aviation-fuel-sales-agreement-for-hawaiian-airlines-osaka-honolulu-flights/
https://news.alaskaair.com/sustainability/alaska-airlines-cosmo-oil-marketing-sign-sustainable-aviation-fuel-sales-agreement-for-hawaiian-airlines-osaka-honolulu-flights/
https://www.safinvestor.com/opinion/148026/japan/
https://www.safinvestor.com/opinion/148026/japan/
https://www.safinvestor.com/opinion/148026/japan/
https://www.safinvestor.com/opinion/148026/japan/
https://www.safinvestor.com/opinion/148026/japan/


ISCC CORSIA System Documents Soon to be Updated 
Reflecting Recent CORSIA Details

 Specific provisions for CCS 
eligible projects, including 
compliance though existing 
CCS frameworks

 Sustainability criteria, LCA 
emission savings, and 
traceability requirements

 Rules to source compliance 
electricity (including for 
hydrogen producers)

 Additionality, temporal 
matching, deliverability are 
included

 Sustainability criteria, LCA 
emissions, and traceability 
requirements

 Methodology for accounting 
LCA emission savings from 
soil carbon accumulation 
practices

 Specific rules for soil 
sampling and usage of 
models for estimate 
accumulation of carbon

CARBON CAPTURE 
AND STORAGE

ELECTRICITY 
SOURCING

SOIL CARBON 
ACCUMULATION

Submitted to ICAO and 
waiting for approval



Maritime IMO
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ISCC is moving forward by developing an IMO 
NZF Certification Scheme

Active contribution: ISCC is working with the Mærsk Mc-Kinney Møller 
Center for Zero Carbon Shipping and industry stakeholders

Development of ISCC IMO NZF Certification Scheme: ISCC is 
committed to be recognized as IMO SFCS to provide certification 
solutions to show compliance with IMO criteria

Insights on current developments

IMO NZF postponement by 1 year was decided in October 2025

Likely limited impact on certification implementation timelines 
(development of the guidelines) as stakeholders continue their work 
despite the announced delay.

Outlook

Under development



A Large Variety of already Certifiable Feedstock under ISCC can be used for the 
Production of Alternative Marine Fuels (AMF) for the Maritime Sector

SugarcaneCorn

Agricultural 
feedstocks

UCOTall Oil

Waste and 
residues

Mixed Plastic 
Waste

End-of-life 
tires

Non-bio 
feedstocks

Renewable 
electricity

PFADRapeseed



Beyond Greenhous Gas Benefits of Corn Ethanol:
Aromatics Reductions with Ethanol Blended 

Gasoline
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Aromatics in Aviation Fuels



“Naphthalene as a polycyclic aromatic 
compound is especially conducive to soot 
formation, and a reduction in naphthalene 
has been experimentally demonstrated to 
reduce apparent contrail ice emission indices 
(Voigt et al., 2021; Bräuer et al., 2021b). As 
shown in Fig. 2b and c, the naphthalene 
and aromatic contents are reduced to 
below their ASTM D1840 and ASTM D6379 
detection limits for HEFA-SPK compared 
to Jet A-1. Hence, the soot reduction of 
35% can be explained by this reduction in 
aromatics and naphthalene in the SAF. 

SPK = Synthetic Paraffinic Kerosene

Powering aircraft with 100% sustainable aviation fuel reduces ice 
crystals in contrails
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First Publication: Toxicity of Aromatics



Second Publication: Aromatics and Breast Cancer



Contact Information
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Questions ???
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