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[bookmark: _Toc191666854]Introduction
CALSTART appreciates the opportunity to provide input on CARB's Used Truck Voucher Pilot Concept. This response draws upon extensive research and industry consultation on the topic of financing battery-electric truck (BET). CALSTART has previously shared residual value (RV) benchmarking and fleet electrification financing strategies through its Innovative Financing Toolkit. The development of a secondary market for zero-emission trucks (ZETs) is critical for accelerating adoption among both:
1. medium-sized fleets, who traditionally rely on leasing and financing new vehicles
2. small fleets, who purchased used vehicles. 
A well-designed used truck voucher will not only make ZETs more accessible to smaller fleets, but will also make ZET leasing and financing more affordable in the primary market. This RFI response contains two sections: (1) a description of what a specific used truck guarantee voucher scheme implementable by CARB looks like, and (2) a response to each individual RFI question.
[bookmark: _Toc191666855]Section 1: Concept Note for a CARB Used Truck Guarantee Vouchers 
Battery-electric trucks (BETs) currently face significant financing challenges due to uncertainty around their residual value (RV). In the absence of robust market data on used ZETs, financing companies often assume near-zero RVs, making financing prohibitively expensive. However, CALSTART's research demonstrates that ZETs maintain substantial value through their components, particularly batteries that can be repurposed for second-life applications.
CALSTART has developed several papers that address this topic in depth. Our September 2024 report, "Financing Fleet Electrification: Battery-Electric Truck Component Resale Highlights Residual Value Upside," describes a methodology for benchmarking RVs based on component valuation that can serve as the basis for establishing minimum RV benchmarks for a used truck voucher program. Additionally, our May 2024 white paper, "Financing Fleet Electrification: Government-Backed Loan Guarantees Can Unlock Bank Financing by Mitigating Risk," outlines how government guarantees can overcome financing barriers for ZETs by addressing RV risk.
Building on this research, we propose that CARB's Used Truck Voucher Pilot incorporate a component-based RV approach that provides a guarantee to both initial and secondary purchasers of ZETs. This approach would:
· Establish minimum RV benchmarks based on the sum of a ZET's component values (battery pack, structural chassis, electric axle) at different points in the vehicle lifecycle.
· Structure vouchers as RV guarantees that cover the difference between the component-based RV outlook and the actual resale price if lower, effectively setting a price floor for used ZETs.
How This Used Truck RV Guarantee Voucher Works:
In one conception of the used truck RV guarantee voucher, here is how the voucher gets used to improve a ZET’s leasing/financing and used market transaction:
1. Eligible lender applies for CARB’s RV guarantee fund and is paired with an eligible fleet looking for a lender to underwrite the leasing or financing of a new ZET.
2. For each selected new ZET, CARB provides an upfront voucher to offset the purchase price of the new ZET. Additionally to the upfront voucher, a separate resale guarantee voucher is set aside in CARB’s RV guarantee fund.
a.  The resale guarantee voucher amount is determined based on CALSTART’s component-based RV methodology generally described in this industry study, but customized for the individual ZET’s model, trim and battery specifications.
3. ZET enters its first life under leasing or financing, under operation with the approved fleet. Vehicle health data is ongoingly collected to monitor the ZET’s residual value performance.
4. At the end of the leasing or financing term, the vehicle is put up on the resale market, being resold for either its individual components or a whole ZET (CARB can prioritize the used ZET output if it chooses). The ZET’s realized resale value is deducted from the used truck guarantee voucher amount that was initially set aside. The difference is taken out from CARB’s RV guarantee fund and paid to the lender. Hence, the lender’s initial investment is made whole based on the expected RV. 
5. The resold ZET either goes to use in second-life battery applications such as stationary storage projects, or to use on the on-road used ZET market. From CARB’s perspective, the RV guarantee has made it possible for the ZET to be financed on the primary market in the first place. Finally, it has also supported the resale of a used ZET for small fleets.
Note that the RV guarantee portion of this voucher scheme works somewhat similarly to CARB’s Zero-Emission Tuck Loan Loss Pilot, making it easy for CARB to implement. However, in this version the program covers the asset’s residual value risk as opposed to the fleet’s credit risk. Additionally, this RV approach reduces losses to the guarantee pool by reselling qualified ZETs on the used market. Furthermore, the unused portion of ZET RV guarantee voucher gets recycled into the fund to support another ZET’s financing.
[bookmark: _Toc191666856]Three Phase Implement Plan: 
· Pilot Phase (Years 1-2): 
Create a guarantee fund capped at $20 million in a reserve account. Qualified lenders would be matched with small and medium-sized fleet electrification companies. This would establish standards for truck resale, battery valuation, and vehicle scrappage with a target leverage ratio of 1-2x private investment.
· Accelerator Phase (Years 3-4): 
Expand the guarantee fund to $50-70 million based on pilot evaluation. Require lenders to develop their own RV outlooks and investment strategies to requalify. This phase would target 2.8-6x leverage of private investment.
· Market Maturity Phase (Year 5+): 
As RV and loss-rate data become established, commercial lenders would implement self-funded loan-loss reserves to mitigate RV risk internally, with financing becoming fully privatized.
Data collection requirements would include regular reporting on battery health, vehicle performance, and eventual resale values to create a robust dataset that improves RV forecasting accuracy. The component valuation process would involve standardized testing and certification of key components, particularly battery capacity and health. The battery, often representing 50-60% of a ZET's initial cost, retains significant value even when it reaches 80% state of health and is no longer optimal for vehicle applications.
CALSTART's financial model shows that ZETs retain 15-25% of their initial value by Year 5 through component resale potential, a better outlook than current lender assumptions. Our fact sheet, "Zero-Emission Trucks: A Major Opportunity in Equipment Financing" (September 2024), further demonstrates the scale of this opportunity, highlighting a $200+ billion market for ZET financing between 2027-2032. This approach addresses the "chicken and egg" problem in ZET financing: without historical RV data, lenders won't finance ZETs; without financing, the market can't develop to produce RV data. This approach has been validated with stakeholders across the financing ecosystem. By guaranteeing a minimum RV based on component value, CARB would provide certainty to both lenders and fleet operators, accelerating market development while potentially requiring less funding than traditional point-of-sale vouchers if the guaranteed values prove accurate.
As CARB moves forward with designing the Used Truck Voucher Pilot, several additional points merit further consideration. First, program administration should be streamlined to reduce transaction costs and bureaucratic burden, possibly by leveraging existing infrastructure from CARB's Zero-Emission Truck Loan Pilot Program, which provides a precedent for addressing credit risk that could be adapted to address asset RV risk. Second, careful attention should be paid to how financial institutions and lenders can access this incentives and what eligibility requirements are enforced with regards to them directly to fleets, to ensure that fleets continue to be the ultimate beneficiaries of incentives through more favorable financing terms. Third, while small fleets should be prioritized as they face the greatest financing barriers, medium fleets that still rely on external financing or leasing could also benefit substantially from the program. Finally, consideration is needed to decide whether the used truck guarantee voucher could be extended to OEM financiers, potentially driving used truck sales at scale and helping establish a robust secondary market more rapidly.
[bookmark: _Toc191666857]Response to RFI Questions
1. [bookmark: _Toc191666858]Which specific entities or industry experts should be involved in the design of the Used Truck Voucher Pilot Concept?
CALSTART recommends involving:
· Equipment finance companies and commercial banks: These entities are hesitant to finance ZETs due to residual value (RV) uncertainty. Their participation will enhance program credibility and ensure the voucher addresses market-wide financing barriers.
· Battery second-life companies: Companies like Zenobe, Connected Energy and Moment Energy that repurpose used vehicle batteries can provide expertise on battery valuation after first-life use.
· OEMs with active buyback programs: Their insights on vehicle condition and battery state of health assessments are valuable.
· Price discovery providers: Entities specializing in used vehicle valuation will help establish appropriate incentive levels. 
· Used truck dealers with ZET experience: These dealers understand the practical aspects of secondary market operations.
· Small fleet representatives: Including the target customers will ensure the program addresses their specific needs and concerns.
· Financial modeling experts: To establish appropriate voucher amounts based on depreciation rates.
2. [bookmark: _Toc191666859]Would a voucher process through an HVIP approved dealer work for this pilot concept?
Yes, utilizing HVIP-approved dealers would leverage existing infrastructure and relationships, ensuring quality control and reducing implementation time. However, we recommend:
· Creating a specialized implementation manual for dealers on used ZET valuation and battery health assessment
· Establishing clear documentation requirements for used vehicles
· Implementing a streamlined verification process since used vehicles won't have the same standardized documentation as new vehicles
· Consider allowing additional qualified used truck dealers to participate if they meet established criteria, as the used truck market differs from the new truck market
3. [bookmark: _Toc191666860]Should the Used Truck Voucher Pilot Concept have a fleet size and revenue cap?
Yes, fleet size and revenue caps are essential to ensure the program benefits small fleets who have the least access to capital.
Fleet size cap: We recommend limiting participation to fleets with 10 or fewer vehicles, consistent with ISEF's focus on small fleets. This targets operators who traditionally rely on used vehicle markets.
Revenue cap: A revenue cap of $15 million annually would align with SB 372's definition of small fleets while ensuring the program reaches truly small businesses.
These caps would prevent large fleets with greater purchasing power from dominating the program while ensuring resources reach those with the least access to financing options. As an important consideration, however, medium-sized fleets tend to be rely on leasing and financing their MHD vehicles, indicating that they would be strong candidates for the first-life phase of the proposed guarantee concept.
4. [bookmark: _Toc191666861]What should the incentive level be? Should incentives vary based on mileage, vehicle body type, and/or battery capacity?
The incentive structure should be designed to bridge the gap between used diesel and ZET prices while accounting for total cost of ownership benefits. Based on our component-based residual value research, we recommend:
Base incentive: 20-40% of the vehicle's original MSRP, declining based on vehicle age
Vehicle body type: Higher incentives for classes with larger cost premiums (Class 7-8 tractors)
Battery capacity/condition adjustment: Incentives should increase with battery capacity and verified battery health (above 80% state of health)
Mileage adjustment: Incentives should decrease as mileage increases
Specific example structure:
· For 3-year-old Class 6-8 ZETs: 40-45% of original MSRP
· For 5-year-old Class 6-8 ZETs: 30-35% of original MSRP
· For 7-year-old Class 6-8 ZETs: 20-25% of original MSRP
· For 3-year-old Class 4-5 ZETs: 35-40% of original MSRP
· For 5-year-old Class 4-5 ZETs: 25-30% of original MSRP
· For 7-year-old Class 4-5 ZETs: 15-20% of original MSRP
Additional adjustment of ±5% based on battery state of health relative to expected degradation curves.
5. [bookmark: _Toc191666862]What type of certification should a used vehicle have to ensure quality?
To ensure quality while maintaining a viable market, we recommend a tiered certification approach:
Minimum requirements (all vehicles): 
· Verified battery state of health (SOH) assessment (minimum 70% SOH)
· Diagnostic system check with no critical errors
· Safety inspection
· Remaining original OEM battery warranty period (if any)
· Charging system functionality verification
Premium certification (optional, higher incentive): 
· OEM-certified pre-owned status where available
· Battery capacity verification by third-party
· Extended warranty coverage
· Charging infrastructure compatibility assessment
· Comprehensive maintenance history
All vehicles should include disclosure of remaining useful battery life estimation based on our component-based RV methodology.
6. [bookmark: _Toc191666863]Should eligible vehicles be capped at a specific mileage or age?
Yes, to ensure quality and program effectiveness, we recommend:
· Age cap: 9-10 years from original in-service date
· Mileage cap: Variable by vehicle class 
· Class 2b-3: 100,000 miles
· Class 4-5: 150,000 miles
· Class 6-7: 200,000 miles
· Class 8: 300,000 miles
These caps balance quality assurance with market realities and battery degradation patterns. CALSTART’s research indicates that it is safe to assume that batteries manufactured in 2024 will continue to maintain above 80% SOH for the first 9-10 years depending on usage patterns.

7. [bookmark: _Toc191666864]What sort of recordkeeping or reporting requirements would be appropriate for fleets awarded a voucher?
To generate valuable data while minimizing burden on small fleets, we recommend: semi-annual reporting including: 
· Vehicle utilization (miles driven, operational days)
· Energy consumption by battery (kWh used)
· Maintenance costs and issues
· Charging patterns and challenges
· Battery health data
Furthermore, we recommend a cumulative report on the above metrics plus resale value when the vehicle is sold on the secondary market. The data collection should be standardized through a simple online portal with support for fleets with limited technical capacity.
8. Is there value in funding/requiring extended warranties? What would be an effective strategy?
Yes, extended warranties are highly valuable, particularly for battery components. Our component-based residual value research indicates that warranty coverage significantly impacts both vehicle value and fleet adoption confidence.
As part of the used voucher, an effective strategy that addresses warranties would:
· Cover a percentage of extended warranty costs (50-75%) for batteries
· Establish minimum warranty terms (e.g., 2 years/50,000 miles from used purchase date)
· Encourage but not require drivetrain coverage
· Partner with OEMs and third-party warranty providers to develop standardized warranty products for used ZETs
· Establish a backstop warranty fund for vehicles whose OEMs exit the market
9. [bookmark: _Toc191666865]Would there be reasons why you would avoid purchasing a used zero-emission vehicle? If so, please elaborate.
Based on our research and fleet interviews, key concerns about purchasing used ZETs include:
· Battery health uncertainty: Without standardized assessment methods, buyers fear purchasing vehicles with compromised range
· Maintenance expertise scarcity: Limited technician availability for ZET maintenance
· Charging infrastructure costs: Secondary buyers may lack capital for necessary infrastructure
· Technological obsolescence: Rapid advancements may make older ZETs less competitive
· Parts availability: Uncertainty about long-term parts availability, especially for newer market entrants
· Residual value uncertainty: Unclear future resale prospects for current used purchases
CARB’s used truck voucher program should address these concerns through:
· Standardized battery assessment protocols
· Training support for maintenance technicians
· Charging infrastructure incentives paired with vehicle vouchers
· Educational resources on total cost of ownership benefits
10. [bookmark: _Toc191666866]Are there additional strategies, comments, or feedback that you would like CARB staff to consider as they explore the design of a Used Truck Voucher Pilot Concept?
We recommend CARB consider:
Component-based residual value benchmarking: CALSTART's research demonstrates that ZETs contain valuable components (especially batteries) that establish a minimum RV even when whole-vehicle market data is limited. The voucher program should capture and publish data on component values to improve financing conditions.
Residual value guarantee integration: Consider coordinating with green banks or other entities to offer RV guarantees alongside vouchers, further addressing financing barriers.
Data sharing framework: Establish a secure system to share anonymized vehicle performance and value data with financing entities to improve future underwriting.
Charging infrastructure coordination: Include voucher options for charging equipment to ensure used ZET buyers can operate vehicles effectively.
Tiered voucher implementation: Initially prioritize fleet types and vehicle classes with established ZET deployment success to build program momentum.
Secondary financing support: Partner with community development financial institutions and local lending organizations to develop loan products specifically for used ZET purchases.
Battery health certification standards: Develop standardized protocols for battery health assessment to improve buyer confidence.
Fleet technical assistance: Provide access to expert assistance for small fleets transitioning to ZETs.
[bookmark: _Toc191666867]Conclusion
A well-designed Used Truck Voucher Pilot addressing the considerations outlined above would significantly accelerate ZET adoption among small fleets by developing a robust secondary market. The program would help establish more accurate residual values, making ZET financing more accessible throughout the market.
[bookmark: _Toc191666868]Long-Term Impacts
The long-term impact of this program extends far beyond the immediate deployment of used ZETs. By systematically collecting, analyzing, and publishing data on actual resale values and component performance, the program will fundamentally reshape the financial sector's outlook on ZET residual values. This data-driven approach will gradually replace the current risk-averse assumptions with empirically validated RV forecasting models, unlocking substantially more favorable financing terms across the entire ZET ecosystem.
Furthermore, this approach creates several powerful feedback loops that will accelerate market transformation:
· As more used ZETs enter the market with guaranteed minimum values, lenders will gain confidence in financing both new and used ZETs.
· Higher resale values will improve the total cost of ownership calculations for first owners, accelerating adoption of new ZETs.
· A thriving secondary market will make ZETs accessible to smaller fleets that traditionally rely on used vehicles, broadening the adoption base.
· The component valuation methodology will support the development of second-life applications for batteries and other key components, further strengthening the entire value chain.
[bookmark: _Toc191666869]Economic Effectiveness
This voucher scheme represents a more capital-efficient approach than traditional point-of-sale incentives. By focusing on guaranteeing a minimum resale value rather than covering upfront purchase costs, each dollar of public funding can leverage significantly more private investment. As the program progresses from its pilot phase to maturity, it has the potential to mobilize substantial private capital for ZET deployment. This leverage effect means that over time, the program could deploy significantly more ZETs per voucher dollar than traditional incentive approaches. Finally, because this voucher scheme offers a guaranteed resale value to the lender underwriting a ZET, in the upside scenario where resale value matches the expected RV, no funds from the guarantee pool need to be drawn down to pay out the RV voucher. Thus, in this upside scenario there is the potential for CARB to redeploy the same funds to guarantee the resale price of more ZETs, effectively representing a revolving fund with continued impact.
[bookmark: _Toc191666870]Concluding Thoughts
By addressing the residual value uncertainty that currently inhibits financing, this program can help overcome one of the most significant barriers to widespread ZET adoption. It represents a strategic market intervention that maximizes the impact of public funds while creating the conditions for self-sustaining market growth. CALSTART appreciates the opportunity to provide this input and are available to discuss further or collaborate on program development.
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