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EXECUTIVE SUMMARY 
 

 

 

Industry, government, and truck fleet owners all agree on the need for a move to more efficient trucks. 

For the first time ever, the US Environmental Protection Agency (EPA) and the National Highway Traffic 

Safety Administration (NHTSA) will implement standards that will decrease fuel consumption and 

related emissions in the trucking sector, with regulations expected to be in place for MY 2014. The 

industry is ready and willing to be part of the solution, but also feels regulations alone are not sufficient 

for success: what is needed with regulations are the necessary incentives and support structures to 

provide a comprehensive approach.  

 

The goal of this report is to identify the best incentives and complementary policies to overcome 

technology and market barriers and support an accelerated transition to more-efficient, cleaner trucks. 

CALSTART surveyed truck fleet users, manufacturers, and suppliers in order to better understand the 

primary implementation barriers, needs, and policy options that could address these issues. After the 

initial survey, CALSTART then worked with a multi-disciplinary Task Force of industry and vehicle user 

representatives to further refine the policy recommendations. The primary results are summarized 

below. 

 

Truck efficiency matters, but standards alone are not enough to drive the market 
More than 90% of fleet user and industry representatives surveyed for this work characterized greater 

efficiency in trucks as “very important” or as “critical/must have” for their business. However, standards 

alone are not sufficient to drive the change needed in this sector. Throughout the survey and follow up 

Task Force work, participants cited several key barriers to the development and deployment of efficient 

truck technologies: 

 High incremental cost is the overwhelming issue cited and the primary barrier to widespread 

adoption of efficient truck technologies. Additionally both fleets and manufacturers noted they 

would ideally like to see a return on investment (ROI) in the neighborhood of 2-5 years. 
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Additionally, manufacturers cited high component costs and to- date limited supply chains for 

key components as an issue.  

 Availability of appropriate technology is still a problem for the industry. Heavy duty vehicles are 

used in a very wide variety of applications, and advanced efficiency options do not yet exist for 

all truck sizes and uses.  

 Good information on performance, availability, and durability of new technologies is still 

lacking. Questions and concerns over maintenance costs, reliability, and long term durability are 

widespread, slowing deployment and impeding customer acceptance. 

 

Comprehensive investments and incentives are needed to support high efficiency trucks 
Both the broader survey and the Task Force members noted that to spur near-term manufacturing and 

purchase there is a need for funding support at multiple points in the commercialization process, from 

research and development, to manufacturing, to actual purchasing and deployment. The top policy 

options cited by industry include: 

 Vouchers for truck purchase: Purchase vouchers were identified as the preferred incentive tool, 

in place of tax credits and grant programs. Vouchers are a simple, streamlined incentive that can 

greatly improve the business case for new technologies, helping fleets purchase more efficient 

trucks and helping manufacturers and suppliers increase sales and build the production volumes 

needed to comply with standards. Vouchers involve little uncertainty or administrative burden, 

can be utilized by tax-exempt fleets, and effectively lower capital costs right at the point of 

purchase. Voucher models at the state level have proven highly successful.  

 Smart, targeted public support for research and development (R&D): Both fleets and 

manufacturers support increased public investment in R&D. Increased funding should allow for 

designed-in cost reductions, and should also increase the availability of efficiency technologies 

for various applications.  

 Manufacturing assistance and incentives: Fleets and manufacturers also agreed that advanced 

technology manufacturing grants are necessary to drive down technology costs and ensure 

continuing U.S. leadership and job growth in this sector.  

 

 

Policy Framework: Supporting the Transition to High Efficiency Trucks 
Based on survey results, external research, review of existing programs, and discussion of needs, the 

Task Force developed the following policy framework for high efficiency truck support. Industry 

respondents want to see strong, consistent, performance-based incentives that are designed in a way 

that makes sense for their business: 

 Ensure strong, consistent, long term funding and incentives.  

 Create a performance-based approach to purchase incentives. 

 Provide recognition and reward for co-benefits (multiple rather than single outcomes). 

 Directly target purchase cost differential.  

 

Effective management and streamlined administrative processes were also identified as key to the 

success of public incentive and support programs: 

 Ensure simple rules, streamlined processes, and fast turnaround times.  

 Minimize delays, uncertainty, and political interference.  
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Valuing Co-Benefits 
Improving truck efficiency will yield multiple economic and environmental co-benefits. These public co-

benefits are in addition to the fuel savings. Research for this report demonstrates that when the full 

value provided by greater efficiency and co-benefits is quantified it provides a strong justification for 

incentives and investments. Some of these benefits include: 

 U.S. leadership and substantial job growth in the advanced truck and technologies sector. One 

recent study found that the strong expansion of high-efficiency trucks can generate $24 billion 

in net economic benefits and grow 124,000 jobs in the U.S. by 2030.1 American companies are 

currently the industry leaders in several of the enabling technologies necessary for high-

efficiency trucks. 

 Improved energy security and the reduction of imported oil. The transportation sector 

accounts for more than 70 percent of petroleum use in the United States.2 Indeed, the only way 

to fully address the issues of reducing oil imports and increasing energy security as it relates to 

oil is in reducing its use in transportation. Given their high per vehicle use of fuel, trucks are 

significant contributors to petroleum use, but also prime platforms for its reduction via 

efficiency and fuel switching.  

 Reductions in criteria air pollution and related healthcare costs. Transportation-related 

emissions are a major cause of poor air quality. This has very real economic consequences due 

to missed work days, increased incidence of respiratory problems, more frequent 

hospitalizations, and premature deaths. Nationwide health costs just from diesel emissions for 

2010 have been estimated at $139 billion3. 

 Reductions in conventional global warming pollution. Nationwide, medium and heavy duty 

vehicles account for 18 percent of all global warming emissions from the transportation-sector.4 

 Reductions in black carbon and particulate matter. Combustion of diesel fuel in medium and 

heavy duty trucks is a major source of particulate matter and so-called “black carbon.” Black 

carbon is a major contributor to global warming, and reductions in black carbon can bring about 

near term climate change benefits.  

 Reduced noise pollution. Conventional medium and heavy duty trucks are a source of noise 

pollution on roadways and in the neighborhoods where they operate. Some advanced vehicle 

technologies, such as hybridization and electrification, can significantly reduce the noise 

associated with these trucks while in driving and work site operations. 

 Greater freight efficiency and reduced long-term operating costs for fleets, provided capital 

costs come down. Reductions in operating costs are of paramount importance to fleets, which 

operate with thin profit margins.  

 

                                                             
1
 Union of Concerned Scientists and CALSTART, “Delivering Jobs: The Economic Costs and Benefits of Improving the Fuel 

Economy of Heavy Duty Trucks.” May, 2010. http://calstart.org/Libraries/Publications/Delivering_Jobs_Final_Report.sflb.ashx  
2
 U.S. Energy Information Administration, Annual Energy Review. http://www.eia.doe.gov/emeu/aer/pecss_diagram.html  

3
 Clean Air Task Force, Diesel and Health in America: the Lingering Threat. 2005. 

http://www.catf.us/resources/publications/view/83  
4
 Environmental Protection Agency (EPA). 2008. Inventory of U.S. greenhouse gas emissions and sinks, 1990–2006. EPA 430-R-

08-005. Washington, DC. 

 

http://calstart.org/Libraries/Publications/Delivering_Jobs_Final_Report.sflb.ashx
http://www.eia.doe.gov/emeu/aer/pecss_diagram.html
http://www.catf.us/resources/publications/view/83
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For this analysis, we focused on three of these important “co-benefits” of increased truck efficiency: (1) 

GHG emission reductions, (2) reductions in oxides of nitrogen (NOx) emissions,5 and (3) energy security 

or petroleum reduction benefits. These were chosen because they represent important, yet distinct, 

categories of benefits. GHG emissions reductions are important for the fight against climate change, and 

are at the heart of the new standards for MY 2014 trucks. NOx emissions are one of the most important 

sources of poor air quality and related health problems. Energy security and petroleum reduction are 

primarily economic and geopolitical issues. Estimated co-benefit values are summarized in Table ES-1 for 

a sample of fuel efficiency gains and corresponding fuel consumption reductions.6  

 

Table ES-1: Summary of Selected Co-Benefit Value Estimates for Truck Efficiency Improvements 

 Fuel 
Efficiency 

Gain 

Corresponding 
Fuel Consumption 

Reduction 

Value of NOx 
Emission 

Reductions 

Value of GHG 
Emission 

Reductions 

Value of 
Energy 

Security 

Total Value 
of Selected 
Co-Benefits 

H
ea

vy
 

H
ea

vy
 

D
u

ty
 5% 4.8% $2,500 $1,800 $1,300 $5,700 

20% 16.7% $8,800 $6,400 $4,600 $19,900 

50% 33.3% $17,600 $12,800 $9,200 $39,700 

M
e

d
iu

m
 

H
ea

vy
 

D
u

ty
 5% 4.8% $300 $300 $200 $900 

20% 16.7% $1,000 $1,200 $900 $3,000 

50% 33.3% $1,900 $2,400 $1,700 $6,100 

 

 

The diversity of co-benefits here emphasizes the fact that there are many reasons to push for greater 

truck efficiency. For a long-haul Class 8 combination truck, the per vehicle life cycle value of the 

selected co-benefits from fuel efficiency ranges from more than $5,000 for a 5 percent fuel economy 

gain, to nearly $40,000 for a 50 percent fuel economy gain. While not as high, there are meaningful 

societal co-benefits from more efficient medium duty trucks (Class 4-7) as well, ranging from around 

$900 for a 5 percent fuel economy gain to more than $6,000 for a 50 percent gain. These vehicle 

platforms also are often the first markets for technology that eventually transitions to Class 8 trucks, and 

therefore are important early proving grounds.  

 

 

Recommended Incentive and Support Structures 
The top recommended policy options for each barrier in the commercialization process are outlined 

below. Note that membership on the Task Force does not necessarily imply endorsement of all of the 

recommendations outlined here. However, the group did come to strong general agreement on needs 

                                                             
5 To highlight the potential benefits, the calculations in this report assume that fuel consumption reductions can be 
accompanied with proportional NOx emission reductions on a system level, which will include advanced emission-reducing 
solutions and technologies, in future high efficiency trucks. We use fuel consumption as the prime indicator of overall system 
efficiency. See Appendix 2 for more details. 
6
 Note that fuel efficiency gain and fuel consumption reduction are two different ways of looking at the same efficiency 

improvement. For example, a 50% gain in fuel efficiency (measured in miles per gallon) will result in a 33% reduction in fuel 
consumption (measured in gallons per mile or gallons used over a given time period). While miles per gallon is the most well-
known metric, fuel consumption reduction is a more useful metric for heavy duty vehicles. See appendix 2 for an example. 
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and policy structures, and there was little real difference in opinions by organization type – for the most 

part, fleets, manufacturers, and suppliers all identified the same challenges and opportunities. 

 

 

 Recommendation #1: Implement a streamlined voucher incentive program for high-efficiency 

vehicle and technology purchase.  
Streamlined vouchers that reduce purchase cost at the point of purchase ranked highest on the list 

of incentives and support policies for advanced, high-efficiency truck technologies. Vouchers are 

preferable to tax credits, grants, loans, accelerated depreciation, and other purchase incentives 

because they are simple, direct, and immediate. They reduce capital costs for fleets at the point of 

purchase with minimal delay, uncertainty, or administrative burden. As noted above, these purchase 

vouchers should be performance-based, with greater rewards for greater benefits. In addition to 

new vehicles, certified retrofits that meet relevant standards should be eligible for voucher funding. 

In the absence of such a voucher program, the Task Force suggests tax credits for truck purchase as 

a “second best” alternative, particularly if provisions making these credits useful to public fleets 

(non tax-paying) is included. 

 

The Task Force believed that a simplified voucher providing a set amount of funds to off-set 

purchase of qualifying technologies was the preferred structure. The voucher would be paid at the 

time of truck delivery and therefore reduce capital costs to fleets. The recommended structure 

would be based on a percentage of the expected average incremental cost of technologies that can 

achieve a certain level of truck efficiency. No single technology or fuel is represented. To 

compensate for and recognize the greater impact of high fuel-use trucks, the voucher would include 

a factor valuing the oxide of nitrogen (NOx) reduction expected over a 10-year life of the vehicle. A 

draft voucher table is provided in Table ES-2 as an example. 

 

Table ES 2. Preliminary Voucher Incentive Amounts for High Efficiency Truck Purchase 
 Fuel Efficiency Above Baseline or Regulation (Regulation starts 2014) 

   Fuel Efficiency Gain 5% 10% 15% 20% 30% 40% 50% 60% 

   Fuel Reduction 5% 9% 13% 17% 23% 29% 33% 38% 

G
ro

ss
  V

e
h

ic
le

 

W
e

ig
h

t 
R

at
in

g 
 

(l
b

s)
 

8,500-14,000      $10,500 $16,000 $19,000 $22,000 

14,001-21,000      $16,500 $20,000 $23,000 $36,000 

21,001-33,000     $13,500 $21,500 $23,000 $27,000 $32,000 

33,001-66,000     $18,000 $24,000 $30,000 $36,000 $42,000 

> 66,000 $11,000 $15,000 $19,000 $24,000 $32,000 $40,000 $48,000  

 

The above table represents a voucher amount equivalent to roughly half (50 percent) of the 

expected incremental cost of achieving the level of fuel efficiency shown, plus a value for ten years 

of NOx reductions from the average use of such vehicles. The 50 percent of incremental cost was 

deemed by the Task Force members as the minimum threshold level for an effective incentive, and 

many recommended higher levels. To adequately adjust this minimum level to reward fuel savings 

in the highest fuel-use vehicles, the final incentive includes an additional amount based on its 

criteria emission reduction value. Such reductions are generalized from average data for 

simplification and vary by class of truck and mileage. They show the greatest benefit in Class 8 line-

haul tractors. See Appendix 2 for assumptions of emissions value and Appendix 3 for data on 
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expected incremental cost, which represents an average of a “market basket” of different 

technologies capable of achieving different levels of efficiency. 

 

Testing and validation of efficiency gains will play an important role in any voucher program. EPA 

has developed draft truck fuel economy testing protocols7 that manufacturers are already using to 

qualify for tax credits with the Internal Revenue Service (IRS). Additionally, EPA and NHTSA are 

developing new protocols to match their joint carbon emission and fuel efficiency rules. The Task 

Force recommends as a starting point using the draft protocols as the basis for determining the 

efficiency values of proposed technology products desiring to be listed as eligible for a voucher. It is 

important that testing protocols be developed in a way that gives credit to alternative fuel and full 

electric vehicles, which could be tested using an energy equivalency technique to show efficiency 

gains. 

 

 Recommendation #2: Provide long-term, substantial R&D funding for truck efficiency.  
The Task Force believes that a bold and coordinated federal approach is needed to bring the next 

generation of high efficiency, low emission trucks and enabling technology to market. The Task 

Force believes that the program and approach laid out in the Advanced Vehicle Technology Act of 

2009 would meet the industry’s needs. This bill calls for roughly $200 million dedicated yearly to 

R&D investments in medium and heavy-duty truck technology, matched by industry, over a five year 

time horizon. Investments in passenger car R&D would receive a separate and commensurate 

amount of funding. It is critical that heavy trucks receive a targeted funding amount, as most federal 

investment has for the past decade been focused on passenger cars. However, on a per vehicle 

basis, trucks are much higher fuel users than cars and investments in this industry can have high fuel 

reduction payback. 

 

 Recommendation #3: Provide manufacturing grants for efficient transportation technologies.  
Task Force members believe that mechanisms are needed to support the domestic manufacturing of 

advanced trucks and truck technologies. This assistance is especially important during times of 

industry transition, as manufacturers are retooling factories, changing their focus, and ramping up 

production of new advanced technologies such as batteries, hybrid components, advanced engines 

and advanced truck homologation. The passenger car manufacturers have access to a grant program 

to assist this transition in cars, known as the Advanced Vehicle Technology Manufacturing Incentive 

Program, known specifically as Section 136 of the enabling act, the Energy Independence and 

Security Act of 2007. Task Force members identified an expanded section 136 Advanced Vehicle 

Technology Manufacturing Incentive Program to include medium- and heavy-duty vehicles as a good 

framework for providing manufacturing assistance. The amended program would provide grants of 

up to 30 percent of the cost of reequipping, expanding or establishing a manufacturing facility in the 

United States, or performing vehicle integration in the U.S.  

 

 

 

 

                                                             
7
 Environmental Protection Agency (EPA), November 2007, SmartWay Fuel Efficiency Test Protocol for Medium and Heavy Duty 

Vehicles, EPA420-P-07-003 
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Costs, Benefits, and Potential Funding Mechanisms 
The actual value estimates to society are extremely high from greater efficiency in trucking. Recent 

reports have documented the potential for meaningful long term paybacks to users in the thousands 

and tens of thousands of dollars over the full life cycle of high-efficiency trucks. However, these 

projections are based on price reductions in the currently high cost of these high-efficiency systems. 

Nonetheless, the societal benefits of greater efficiency are accrued from first deployment. Research for 

this report demonstrates that when the full value provided by greater efficiency is quantified, it 

provides a strong justification for incentives and investments.  

 

The Task Force strongly believes the policies outlined here 

are both justified based on their benefits and necessary for 

speeding efficient truck introductions. They will also have 

strong economic and energy security benefits for the 

nation. It also acknowledged that given budget realities the 

means must be found to pay for these policies, 

investments and incentives. Some, if not all, of the funding can come from a re-prioritization of existing 

federal support and funding programs to focus on these more-effective approaches.   

 

Other possible approaches include: petroleum or fuel surcharges; fee-bates on heavy-duty vehicle 

purchases, with more efficient models per class of truck receiving a rebate, and less efficient models 

charged a fee; fuel “guzzler” fees; and increasing fees on older, lower-efficiency vehicles (to reward 

fleets that transition to more efficient vehicles).  

 

While not a primary recommendation, and though there was certainly not universal agreement, our 

research showed a higher than expected level of support for a modest surcharge on oil or fuel, 

provided that the revenues were re-invested in advanced technology support and incentives. 

 A relatively modest fuel surcharge of around 10 cents per gallon would generate more than $3 

billion annually from diesel fuel alone, and around $17 billion per year if applied to both 

gasoline and diesel.  

 Additionally, such a surcharge would help to shrink the price differential between conventional 

technologies and advanced alternatives, improving the business case for high efficiency trucks. 

 

However, it is important to note that several fleets had concerns about the hardship that this surcharge 

would impose on them. While such an approach might be cost neutral over the medium term (the 

reduced fuel use caused by higher efficiency trucks eventually off-setting the higher unit cost of the 

fuel), there is a timing gap between the impacts of increases in fuel costs and the potential benefits of 

the new technology. Revenues would have to be reinvested in advanced technologies and, possibly, 

road infrastructure improvements so as to reduce fleet operating costs and make up for the increased 

fuel costs. However, even with reinvestment of the funds, this remains a sensitive issue that deserves 

further debate and consideration.  

 

 

 

 

…when the full value provided by 
greater efficiency is quantified, it 
provides a strong justification for 
incentives and investments. 




