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Are we on track to 
decarbonize freight?

…we are playing catch up, 
we can’t act fast enough
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Decarbonizing and 
Mitigating Local Impacts

Where we hope to get to…

The Good!
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Environmental 
Impacts - Freight

• Availability & introduction 
of ZEVs 
 Battery electric
 Fuel Cell

• Fuel & emission 
standards

• Incentives and programs

• Estimates for Southern 
California
 CSTDM flows
 EMFAC rates
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ZEV Technology Readiness

Parcel Deliveries

• TCO
• Technical 

feasibility

• Incentives 
(purchase & 
LCFS)
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Jaller, Miguel, Leticia Pineda, Hanjiro Ambrose, and Alissa Kendall. "Empirical analysis of 
the role of incentives in zero-emission last-mile deliveries in California." Journal of 
Cleaner Production 317 (2021): 128353.
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Potential Efforts at POLA/LB

• Transition 17,000+ trucks 
by 2035

• Incentives will be needed

• Emissions reduction:
• 10.3 million metric tons CO2

• ~50% PM

• ~95% NOx & SOx
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Where we are…

Reality Check
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Diesel Dominate the Market

0% 20% 40% 60% 80% 100%

Purchase price

Maintenance and repair costs

Total cost of ownership

Charging Infrastructure availability & costs

Energy consumption and costs

Leasing/Financing availability

Vehicle purchase cost voucher incentive

Resale value

Vehicle reliability

 Driving range

Fueling/Charging time

Standards/Mandates

Environmental considerations

Brand image

Not at all important Important Very important

Survey to carriers in 2019

Jaller et al. 2020. Fostering the Use of Zero and Near Zero Emission Vehicles in Freight Operations

Determinant factors for vehicle purchase Next purchase

0% 20% 40% 60% 80% 100%

Gasoline

Diesel

CNG

LNG

Hybrid Electric

Other Hybrid

Battery Electric

Fuel Cell

Unlikely Neutral Likely

https://escholarship.org/uc/item/64k579cv#main


10

Various Vocations & Requirements

• Classes 3 – 7 
• >90% travel less than 

150 miles per day

• Class 8
• <60% travel less than 

150 miles per day

• ~20% travel more 
than 500 miles per 
day
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I-5 Freight ZERO Pilot Demo
Demonstrating New Freight Technologies

Wesley 

Rest Stop 

Buttonwillow 

Rest Stop 

No ZEV available to 
perform these 
movements
Only available
• Diesel
• Natural 
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Significant Emissions Reductions 
can be Costly and Non-efficient

Solution Diesel   For-Hire   Hybrid          EV 

1 (A) - -  14 1.00  - -  - - 
2 3 1.0  8 1.00  4 1.00  - - 

3 (B) 1 1.0  8 1.00  5 1.00  1 1.00 
4 3 1.0  8 0.92  2 1.00  3 1.00 
5 7 1.0  2 1.00  - -  7 1.00 
6 8 1.0  - -  - -  9 1.00 
7 2 1.0  3 1.00  4 1.00  9 1.00 

8 (C) - -  - -  8 1.00  11 1.00 
9 - -  - -  6 0.65  20 0.79 

10 - -  - -  8 0.75  13 1.00 
11 (D) - -  - -   0 -   23 0.88 

 Each Colum: Number / Use rate 

 

Reducing emissions by 60% increases:
•Replenishment costs by 1.52%, 
•Transportation costs by 160.97%. 

Reducing remaining 40% of emissions, increases:
•Replenishment costs by 5.43%
•Transportation by 232.71%.

Jaller et al. 2020. Inventory and fleet purchase decisions under a sustainable regulatory 

environment. Supply Chain Forum: An International Journal. 21(1) 53-65.
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Consumption Trends…

Threats!
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Consumption Trends
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Hard to Keep Up

Net carbon emissions +19%

Carbon intensity -16%
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Remarks!
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Discussion

• We have a solid set of policies driving:
• Innovation, adoption, and use (e.g., ACT, ACF)

• We will continue to need support (e.g., incentives) for:
• Capital investments on vehicle technologies & infrastructure

• Hopefully, we have a fast ramp-up…we need it
• Though, we are still waiting for the commercialization and market 

readiness of various technologies

• We need to start looking at the demand side of freight, the one 
that drives the system

• We will always be playing catch up, if the measures are not able to 
reduce impacts faster than net emissions



Questions?

mjaller@ucdavis.edu

Miguel Jaller


