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Overview

The State of California’s Advanced Clean Fleets (ACF) regulation establishes rules for 
phasing in zero-emission trucks in California, including achieving a zero-emission drayage 
fleet by 2035. Drayage — a vital link in the supply chain — is the short-haul transportation 
of cargo by truck between ports and warehouses, railyards and airports for distribution 
across the country. In Southern California, drayage trucks connect the Ports of Los 
Angeles and Long Beach and long-haul transit hubs typically within 100 miles.

The state faces an enormous challenge converting the existing trucking fleet within the ACF’s time 
frame. The San Pedro Bay Port Complex alone is currently served by about 24,000 diesel, or internal 
combustion engine (ICE) trucks. These ports account for about 60% of the state’s total drayage fleet — 
and as our research models show, the zero-emission fleet will have to be even larger. As of June 2024, 
just 316 battery electric and 29 hydrogen-fuel drayage trucks are in service at the two ports.1  Trucking 
companies must overcome a variety of constraints to comply with the regulation, including the high 
cost and limited current supply of zero-emission trucks, the lack of electric charging infrastructure, and 
the infancy of hydrogen fuel infrastructure. In addition, the local drayage truck industry is composed 
mostly of small fleet owners, who face greater financial and logistical hurdles in making the conversion.

The Ports of Los Angeles and Long Beach handle between 30 and 40 percent of all containers entering 
the U.S.2  The twin ports anchor a trade and logistics complex that is responsible for an estimated one 
in nine jobs in Southern California.3  Protecting these economic engines is vital, as is eliminating truck 
emissions, a leading source of pollution and related health challenges for residents living near the ports 
and along trade corridors. The successful implementation of the ACF regulation will have a positive 
effect on the air quality of these communities, also reducing greenhouse gas emissions contributing to 
global warming. 

Despite the challenges, California has several factors working in its favor. The state represents the 
country’s largest single market for zero-emission drayage trucks, and the San Pedro Bay Port Complex 
– the busiest port complex in the Western Hemisphere – enjoys strong government, community and 
business support for its continued success. Also, the San Pedro Bay ports have a long history of reducing 
port-related emissions, dating back to the Clean Air Action Plan of 2006 and continuing to the present. 

Increasing focus from the public and private sectors on decarbonizing supply chain operations will 
provide an important opportunity to rapidly expand the zero-emission transportation market. Our 
interviews with a range of stakeholders indicate that large shippers are already making zero and 
low carbon commitments, finding it consistent with their ESG goals. Some shippers, particularly the 
large ones, are using zero emission trucks today. Having said that, our interviews with small drayage 
companies – which comprise over 70 percent of the firms serving the San Pedro Bay ports – revealed 
considerable obstacles in terms of vehicle purchase price, charging infrastructure, and adapting the 
new technology to their operations. 

Executive Summary

–––––––––––––– 
1 June 2024 Gate Moves Analysis, from Port of Los Angeles, “Trucks with Access by Fuel Type.”
2 Los Angeles County Economic Development Corporation, https://laedc.org/industry-cluster-development/trade-logistics, accessed  
August 18, 2024.
3 Port of Los Angeles Facts and Figures, https://www.portoflosangeles.org/business/statistics/facts-and-figures, accessed August 18, 2024

https://laedc.org/industry-cluster-development/trade-logistics
https://www.portoflosangeles.org/business/statistics/facts-and-figures
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The Realities of the Conversion Timeline
As of January 1, 2024, new drayage trucks purchased for operations in California must be zero-emission. 
From January 1, 2025, operators will have to begin retiring ICE trucks based on model age and mileage. We 
modeled that transition assuming battery electric truck technology, due to lack of available information on 
the still nascent hydrogen fuel cell truck market.

Our analysis indicates that 854 drayage trucks – over 3% of the fleet – will no longer be in compliance with 
the ACF mandate next year at the Ports of Los Angeles and Long Beach. The numbers rise quickly over 
the next decade. Projecting a moderate growth in cargo volumes of 1.3% a year, and factoring in different 
scenarios for battery technology and firm adaptation to battery electric trucks, our model produced a mid-
range estimate that the twin ports would need 31,684 battery electric trucks by 2035, up from 23,829 
ICE trucks today. By 2030, our model shows that the drayage fleet serving the twin ports will have to be 
over 50 percent battery electric to comply with the regulation. Statewide, our mid-range estimate is that 
California will need a fleet of 50,249 drayage trucks in 2035. That represents a market of approximately 
$10-$30 billion in sales for zero emission truck manufacturers, assuming estimates of $200,000-$600,000 
per truck (respectively, slightly more than current market price for ICE trucks and the current BE truck 
price without subsidies.) Those sales would include both higher revenues for truck manufacturers and 
higher costs for other market participants (drayage firms, shippers, end customers.) The largest share 
of that market, by far, would be in Southern California. Taking into account the related charging and 
service facilities, the market opportunity in a zero-emission transition would be even larger. Almost all 
of the discussion is currently focused on new trucks. Because drayage relies heavily on used trucks, we 
recommend building the second-hand (or used) zero emission truck market. 

To understand the feasibility of a successful transition we interviewed stakeholders across the industry.  
A number of concerns and challenges emerged, namely: 

High cost of zero-emission trucks: 
A new battery electric (BE) truck currently costs $400,000-$590,000 and a hydrogen fuel cell truck 
costs $500,000-$600,000, up to four times the $120,000-$150,000 price of a new diesel truck and 
five times the cost of a used diesel truck, the typical purchase for small companies. The Inflation 
Reduction Act offers a tax credit of up to $40,000 for the purchase of each zero-emission truck, 
and the California Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project provides 
a $150,000 voucher for BE battery trucks and a $240,000 voucher for hydrogen fuel cell trucks. 
Other subsidy programs are emerging. Yet these subsidy programs only defray costs, leaving zero-
emission trucks at least twice as expensive as the trucks they replace.

Stiffer challenges for small drayage firms:

Companies with fleets of up to 20 trucks account for 72% of the operators and one-quarter of the 
drayage trucks serving the Ports of Los Angeles and Long Beach. These small firms lack the financial 
wherewithal and operational capacity to replace their entire fleets and invest in zero-emission 
charging/fueling depots.

Age of the fleet requires a fast conversion pace:
We estimate that the San Pedro Bay ports will need between 26,315 and 47,747 zero-emission 
trucks by 2035. As of June, only 345 are in operation at the two ports. The ACF regulations require 
current diesel drayage trucks to be retired at 13 years of age if they have already traveled 800,000 
miles. If not, they can remain in the fleet until they reach 18 years or 800,000 miles – whichever 
comes first. If, as our model assumed, the zero emission replacements are predominately battery 
electric, the mid-range scenario shows a need for 616 battery electric trucks in 2026, rising to a 
total of 14,716 in 2030 and 31,684 by the 2035 deadline. 
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The cost and availability of new fueling infrastructure: 
Complying with ACF requirements to support an all zero-emission truck fleet will require daunting 
upgrades to electrical power distribution networks. Industry leaders interviewed for this study 
believe it could take five years or longer to permit and install electrical substations to supply 
charging stations with 10-15 megawatts, which our interviews note could be a typical range for at-
depot charging capacity. Our interviews also revealed frustration with delays and uncertainty in the 
permitting process, with one participant reporting having to wait about two years. These new fleet 
charging depots are also costly and could create overwhelming barriers for smaller drayage firms.  
Creating hydrogen infrastructure also poses significant challenges. Recent federal and state grants 
totaling over $1 billion (with over $11 billion in commitments of matching funds) are designed to 
fast-track the development of this infrastructure, which doesn’t yet exist widely because utilization 
of hydrogen in commercial transportation is still in its infancy. The nation’s first commercial 
hydrogen fuel station for big-rig trucks opened only in April at the Port of Oakland, with capacity 
to serve about 200 hydrogen fuel cell trucks a day.  A small number of companies have also opened 
hydrogen stations for their fleets, although our interviews reported in some cases that hydrogen 
would be trucked in from distant (even out of state) locations in the earliest days.  At the present 
time, the hydrogen market’s penetration – and production scalability -- is far behind BE trucks.

These challenges inherent in the fleet transition affect not only drayage firms, energy suppliers, and 
affiliated businesses, but the core stakeholders who rely on efficient port operations, including retailers, 
manufacturers, terminal operators, shipping lines, and longshore workers.

Recommendations 
Our model results and interviews show that the rapid transition required by the ACF will be extremely 
difficult under current conditions and policies. We recommend enhancing support for the transition in 
three categories: (1) accelerating the support infrastructure, (2) rethinking the pathways to a zero emission 
truck future, and (3) monitoring and coordinating action on overlooked aspects of the ACF. 

Accelerate the development of electric charging infrastructure 
Zero-emission drayage fleets mandated by ACF regulations will require a substantially larger network of 
electrical charging stations, which in turn will require greater power-generating and distribution capacity to 
support them. Streamlining the permitting process will be necessary to accelerate the development of the 
charging network and incentivize further investment. Likewise, electric utilities will need support to speed 
distribution and sub-station upgrades on a quick timeline.

We recommend creating a state coordinating body to monitor projects, advise on infrastructure gaps, and 
help resolve issues between the state utilities regulators and local authorities, who are responsible for 
permitting development. Creating model permits to assist municipal governments would help speed local 
evaluations of both electric power and hydrogen fueling infrastructure. More ambitiously, exempting zero-
emission transport infrastructure projects from CEQA review or creating ministerial adjudication of CEQA 
cases on an expedited timeline would greatly assist this priority area.  

Expand subsidies to support the transition
Expanding existing subsidy programs would help bridge the financial gap in the steep upfront costs of 
buying new BE or hydrogen fuel cell (HFC) trucks. As BE/hydrogen technology continues to develop, costs 
may decline. However, before that happens, providing increased subsidies would help firms manage the 
transition. Our modeling estimated that, statewide, nearly 18,000 ICE trucks would have to be replaced by 
2030, the midpoint of the transition period, and that 5,514 zero-emission trucks would have to be added 
on top of that figure. Fully subsidizing the difference in replacement costs, as well as fully funding the 
purchase of the additional trucks would require $9.4 billion. Of that, subsidies to assist small firms that are 
most vulnerable to being displaced by ACF requirements would require $2.8 billion. 
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Help make the market for zero-emission trucks
While the ACF mandate poses risks for drayage truck operators, it provides opportunity for California to 
utilize its economic, maritime, and international trade heft to shape the emerging zero-emission truck 
industry. Our model projects approximately 50,000 zero emission drayage trucks could be needed for 
ACF compliance statewide by 2035. Yet there are elements of the market that are simply not ready today. 
Infrastructure, as mentioned above, is an obvious need. We also recommend a focus on building the second-
hand (or used) zero emission truck market. 

Many drayage operators are small firms that purchase used trucks. We recommend that California take steps 
to support the development of a secondhand BE and HFC truck market, either through lease guarantees or 
expanding incentives for used vehicles. Drayage is, in large part, an industry that runs on secondhand trucks, 
and building a secondhand zero emission truck market will be important for ACF success.

Increase investment in hydrogen-powered truck  
technology and fueling infrastructure
While considerably newer, hydrogen technology has the potential to help catalyze the green transition, 
as hydrogen-powered trucks do not face many of the operational constraints of BE technology. Our 
interviewees noted that HFC trucks have fuel times, ranges, and load capacity that are similar to internal 
combustion engine trucks. This advantage alleviates a challenge that BE drayage truck firms face: Having to 
modify duty schedules or increase fleet size to compensate for shorter ranges and longer charge times. 

The Department of Energy recently announced an award of up to $1.2 billion to the Alliance for Renewable 
Clean Hydrogen Energy Systems (ARCHES), a public-private partnership to create a sustainable hydrogen 
hub in California. That funding is matched by a commitment of $11.4 billion in public and private funds to 
research, pilot, demonstrate, and accelerate renewable hydrogen infrastructure. The ARCHES initiatives 
mark a significant step, but core research challenges remain. Currently scalable hydrogen fuel technologies 
produce more greenhouse gas emissions over the life cycle than internal combustion engine trucks.4  We 
recommend continued and expanded research on scalable technologies for green (GHG reducing) hydrogen 
trucking and studies focused on demonstrating that the positive performance aspects of HFC trucks can be 
realized in commercial operations.

Conclusion 
The ACF is a continuation of California’s environmental leadership, representing a significant step in the 
transition to a zero-emission supply chain. California has an expansive history of pioneering new markets  
to implement ambitious sustainability initiatives. California was the first state to establish tailpipe emissions 
standards and remains the only state with the ability to set its own auto emissions regulations. The ACF 
has the promise to drive technological innovation and commercial viability in sustainable industries and 
accelerate a burgeoning market for clean-energy trucks. 

There remains a significant gap between the current market and the infrastructure needed to comply with 
the ACF timeline. However, if the transition is successfully implemented, the state can become the model 
for how to navigate a critical economic and environmental challenge, asserting its leadership in creating new 
green markets, as it has done numerous times before.

–––––––––––––– 
4 Giuliano, G. and S. Dexter (2023) Decarbonizing road freight and alternative fuels for urban logistics, in S. Ison, J. Monies, and L. Budd, eds., 
Routledge Handbook of Urban Logistics. Routledge. 333-350.




