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• Climate change - Development of policies -reduce GHGs.

⚬ Oregon’s Clean Fuels Program (CFP) in 2016

• Statewide market-based incentive program

⚬ Low-carbon fuel adoption through credit generation and trading for 

surpassing CI benchmarks

INTRODUCTION



Goals of the Oregon Clean Fuels Program

• Reduce the CI of transport. Fuels by 10% (2015–2025).

• Encourage the use of:

⚬ Biofuels: Ethanol, biodiesel, renewable diesel

⚬ Electricity: EV charging incentives

⚬ Renewable Natural Gas (RNG) & Hydrogen

• Create a market for clean fuel credit trading.
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HOW THE OREGON CLEAN FUELS PROGRAM WORKS



This study aims to explore the relationship between Cost of Oregon’s 

CFP, credit markets and CI reduction as Manage by the Sate DEQ

INVESTIGATING THE EFFICIENCY OF OREGON 

CFP IN CI REDUCTION



Supplier and Demander Equations

Market Clearing Reduced-Form Equation

Framework



PRE-TEST & METHODOLOGY

Stationarity Test Regression Techniques

• Augmented Dickey-Fuller (ADF) 

Test

• Phillips–Perron (PP) Test

•Ordinary Least Squares (OLS)

•ARCH model (non-constant error 

variance)

•Quantile model (different distribution 

points (quantiles))

•Fully Modified Ordinary Least Squares 

(FMOLS)



EMPIRICAL

TECHNIQUE    

Mean Equation



DATA AND VARIABLES



EMPIRICAL ANALYSIS
BASELINE ESTIMATION RESULTS



PHILLIPS-PERRON TEST FOR  STATIONARITY (UNIT 

ROOTS)



JOHANSEN TESTS FOR COINTEGRATION



JOHANSEN TESTS FOR COINTEGRATION (RANK 

0)



JOHANSEN TESTS FOR COINTEGRATION (RANK 

1)



COINTEGRATION REGRESSION (FMOLS)



COINTEGRATION REGRESSION (FMOLS)



OLS - THE IMPACT OF AVERAGE COST OF THE CFP (B5 COST) ON CI 

REDUCTION



OLS - THE IMPACT OF AVERAGE COST OF THE CFP (E10 COST) ON CI 

REDUCTION



ARCH - THE IMPACT OF THE AVERAGE COST OF THE CFP ON CI 

REDUCTION



.25 QUANTILE - THE IMPACT OF AVERAGE COST OF THE CFP ON CI 

REDUCTION



.50 QUANTILE - THE IMPACT OF AVERAGE COST OF THE CFP ON CI 

REDUCTION



.75 QUANTILE - THE IMPACT OF AVERAGE COST OF THE CFP ON CI 

REDUCTION



KEY DRIVERS OF CI REDUCTION





MARKET-BASED MECHANISMS



MARKET-BASED MECHANISMS



• Expand CFP credit opportunities for advanced biofuels 

with low lifecycle emissions.

• Support research and development to improve 

feedstock conversion efficiency and reduce production 

costs.

• Create targeted incentives or subsidies for biorefineries 

using regionally abundant feedstocks (e.g., woody 

biomass in the Pacific Northwest).

• Further refinement can enhance sustainability.

POLICY IMPLICATIONS



• Integrate fuel switching (biofuels) with 

vehicle electrification & public transit 

expansion.

• Promote infrastructure development (e.g., 

renewable diesel pumps, EV chargers).

• Policy updates can maximize O-CFP’s 

effectiveness.

POLICY IMPLICATIONS



• Use average CFP credit prices as 

indicators of clean fuel market 

effectiveness.

• Ensure price transparency and stability in 

credit markets to attract investment.

• Monitor regional variations and develop 

equity-based incentives for underserved 

areas.

POLICY IMPLICATIONS



chukwuemeka.okolo@oregonstate.edu

***For more questions, contact***
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