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Figure 7:  Per Gallon CO2 Reduction through Diesel Alternatives 

 
 
 
Biodiesel and Renewable Diesel.  As shown in Figure 7, the alternative diesel fuels significantly 
decrease CO2 emissions throughout the life of the truck.  This is primarily due to the CO2 
decreases realized during the production of the fuel.  Of the two diesel alternatives, the ICE 
B100 is at a disadvantage for long-haul trucking due to its performance in colder climates as 
well as the impact on truck warranties.64  To some degree, both of these diesel alternatives 
could be incorporated into current fuel distribution systems with one large exception – biodiesel 
specifically is known to cause issues in pipelines that also carry jet fuel.65  Thus, biodiesel is 
typically transported in trucks, trains or barges.66  Also, higher levels of biodiesel or pure 
biodiesel may require engine modifications such as alternative hoses and gaskets.  These 
changes are, however, less extensive than what is needed for electricity or hydrogen as a 
transportation fuel.   
 
There are efforts in the U.S. to increase biodiesel and renewable diesel production and 
consumption.  The U.S. Department of Agriculture (USDA), for instance, is working to expand 
the availability of higher-blend renewable diesel in 23 states, hoping to increase annual 
consumption by more than 800 million gallons.67  The U.S. Energy Information Administration 
(EIA) predicts renewable diesel production capacity greatly increasing through 2024.  If all 
projects are fully operational as intended, U.S. renewable diesel production could total 5.1 billion 
gallons annually by the end of 2024, which would be a five-fold increase.68  

                                                
64 Biodiesel. (January 2020). “OEM Support Summary.” Available online: https://www.biodiesel.org/docs/default-
source/fact-sheets/oem-support-summary.pdf?sfvrsn=4e0b4862_12 
65 ATMOS International. “Any FAME in your pipeline?” Available online: https://www.atmosi.com/en/news-
events/blogs/any-fame-in-your-pipeline/ 
66 U.S. Department of Energy. “Biodiesel Production and Distribution.” Alternative Fuels Data Center. Available 
online: https://afdc.energy.gov/fuels/biodiesel_production.html 
67 USDA Press. (August 19, 2021). “USDA Invests $26 Million in Biofuel Infrastructure to Expand Availability of 
Higher-Blend Renewable Fuels in 23 States.” USDA. Available online: https://www.usda.gov/media/press-
releases/2021/08/19/usda-invests-26-million-biofuel-infrastructure-expand-availability  
68 Ibid. 
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ICE LNG.  It is estimated that an LNG vehicle would produce 1 million fewer lbs. of CO2 during 
lifetime operations when compared to conventional diesel.  A switch to LNG would require 
additional fueling infrastructure and higher-priced new vehicle equipment.   
 
Battery Electric Vehicle (BEV) Scenarios 
 
While diesel engine technologies are well established, BEVs that haul freight are a relatively 
new phenomenon.  Due to the small number of heavy-duty BEV trucks in operation, there is a 
dearth of data on BEV truck performance.  Thus this new technology comes with several 
unknowns.  For trucking companies, these operational unknowns (i.e. challenges) include 
issues related to battery life, battery performance and freight-hauling capabilities.     
 
Battery Life.  Battery life depends on numerous vehicle-based factors, including number of 
charges and charging rate (examples include 120v, 240v, Direct Current Fast Charge). 
 
It is well understood that lithium-ion batteries begin to slowly degrade once the charging and 
discharging process commences.  Battery degradation is greatly influenced by the number of 
charge cycles and charging rates.  This degradation can be measured through a battery’s state-
of-health (SOH) status, which is a battery’s current state of maximum charge versus its rated 
state of charge.  A vehicle’s battery may have a SOH of 80 percent, for instance, after several 
hundred or even several thousand charging cycles.  For long-haul trucking the SOH remains an 
unknown.  To illustrate this, the 1,622 kWh battery would have a maximum capacity of 1,297 
kWh when the SOH is 80 percent.  This of course means that the vehicle can travel fewer miles 
per charge. 
 
Lithium-ion battery life is strongly influenced by the number of charging cycles the battery is 
subjected to.  A charging cycle for a BEV occurs when a battery is charged, and then the energy 
is discharged as the vehicle operates.  For trucking, it is expected that annual vehicle charging 
cycles will be far more intensive than a typical automobile.  The ATRI Operational Cost of 
Trucking dataset indicates that the average truckload-only carrier mileage per year per truck is 
101,529 miles.69  For the BEV modeled in the earlier section, that would be approximately 143 
full charges annually if the battery were to charge to its rated level, and it would be 178 when its 
SOH is at 80 percent. 
 
Separate from the number of charging cycles, there is evidence that the rate at which a BEV is 
charged could impact battery life.  Because of operational constraints (such as driver hours-of-
service) and the large energy capacity of a truck battery, faster charging may be necessary.  
While there is still research needed in this area, there is evidence from automotive research that 
faster charging will lead to a slightly faster decrease in battery SOH.70 
 
Battery Performance.  Ambient temperatures can affect the battery performance of electric 
vehicles.  Cold weather slows the chemical and physical reactions that make batteries work, 

                                                
69 This is in contrast to automobile drivers, which on average drive less than 14,000 miles per year per data from the 
Federal Highway Administration available online at: https://www.fhwa.dot.gov/ohim/onh00/bar8.htm  
70 GREENCARS. (March 5, 2022). “Why DC Fast Charging Reduces EV Battery Life.” Available online: 
https://www.greencars.com/post/why-dc-fast-charging-reduces-ev-battery-life 

https://www.fhwa.dot.gov/ohim/onh00/bar8.htm
https://www.greencars.com/post/why-dc-fast-charging-reduces-ev-battery-life
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specifically conductivity and diffusivity, leading to longer charging times and a temporary 
reduction in range.  

 
Conversely, higher temperatures generally lead to faster chemical and physical reactions.  This 
often means that the “unwanted” chemical reactions that make batteries degrade happen faster 
at higher temperatures.  In addition, low or elevated temperatures can initiate the use of electric 
air conditioning or heating systems, which can draw significant amounts of battery power – with 
an accompanying reduction in driving range.   
 
Testing conducted by the American Automobile Association (AAA) on five electric passenger 
vehicles, using the Society of Automotive Engineers’ J1634 test procedure, documented an 
average 12 percent decrease in combined driving range when the cars were operated at 20°F 
as opposed to 75°F.71  A four percent decrease in combined driving range was found at 95°F 
when compared to 75°F. 
 
More significantly, use of heating and air conditioning was found to decrease combined driving 
range by an average of 41 percent at 20°F and by 17 percent at 95°F when compared to the 
75°F baseline.  The study notes that owners of electric vehicles should be aware of 
environmental conditions, and plan for reduced driving ranges during periods of hot or cold 
temperatures.  Other analyses of electric car performance offer similar findings.72 
 
Based on anonymized data from 5.2 million trips taken by 4,200 electric cars representing 102 
different make/model/year combinations, 70°F was found to be the most efficient temperature 
for operations.73   
 
Topography also has a strong influence on energy consumption and battery operation as well.  
On an uphill grade, all vehicles expend more energy than when traveling on level ground.  
Energy consumption for electric vehicles tends to steadily increase as road grade increases.74  
Although little data has been generated for trucks, consumption steadily increases for 
automobiles as the grade changes from downhill to flat, and then drastically increases on uphill 
grades. 
 
Although battery-powered vehicles tend to be heavier than ICE vehicles, they can regenerate 
energy from braking when driving downhill which adds energy back into the vehicle’s battery.  
The amount of energy is dependent upon several factors, including the size of the vehicle, the 
amount of braking applied, and the slope and length of the grade.  Studies have found 
regeneration provides marginal increases in battery charge.75 
 

                                                
71 American Automobile Association, AAA Electric Vehicle Range Testing (February 2019). 
72 Al-Wreikat, Y., Serrano, C., Ricardo Sodre, J. Effects of Ambient Temperature and Trip Characteristics on the 
Energy Consumption of an Electric Vehicle, Journal of Energy (January 2022). 
73 Argue, Charlotte. (June 3, 2020). “How Extreme Cold and Heat Affect EV Range.” Fleet Forward. Available online: 
https://www.fleetforward.com/359666/how-extreme-cold-and-heat-affect-ev-range  
74 National Renewable Energy Laboratory. Contribution of Road Grade to the Energy Use of Modern Automobiles 
Across Large Datasets of Real-World Drive Cycles. Released January 2014. 
(nrel.gov/docs/fy14osti/61108.pdf) 
75 Perry, Tristan, Can Tesla & Other EVs Charge Themselves When Going Downhill? Green Car Future (November 
15, 2021). 

https://www.fleetforward.com/359666/how-extreme-cold-and-heat-affect-ev-range
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Battery Weight and Cargo Capacity.  Battery weight may substantially limit the long-haul 
capabilities of a BEV.  As discussed earlier in the baseline analysis, the long-haul ICE truck 
tractor weight is 18,216 lbs., while the BEV’s weight (including the battery) is 32,016 lbs.   
 
To understand the cargo implications of this weight difference, the ICE, BEV and FCEV weight 
examples were paired with an empty 11,264 lb. trailer (per GREET).  Next, cargo weight was 
added to the calculation.  Using ATRI’s Operational Cost of Trucking dataset, average operating 
weight for truckload carriers was calculated for a five-year period (2016 – 2020).  The average 
operating weight was found to be 62,291 lbs.  An in-depth discussion of the methodology used 
to identify this can be found in Appendix A.   
 
Cargo weight was identified by subtracting the ICE truck tractor weight (18,216 lbs.) and trailer 
weight (11,264 lbs.) from the 62,291 lb. vehicle weight.  The average cargo weight assuming the 
above truck and trailer weights was 32,811 lbs.   
 
This same cargo weight was next combined with the BEV and FCEV vehicle and trailer weights 
to show what total weights with identical average cargo weight would be, as well as the 
remaining weight capacity.  The BEV had much lower remaining weight capacity due to the 
battery weight (Table 14).    
 

Table 14:  Vehicle, Trailer and Cargo Weight 

Weight Type (lbs.) ICE BEV FCEV 

Tractor Weight 18,216  32,016  21,337  
Trailer Weight 11,264  11,264  11,264  
Average Cargo Weight 32,811  32,811  32,811  
Total Weight 62,291  76,091  65,412  
Remaining Capacity76 17,709  3,909  14,588  

 
 
Next the individual carrier operational cost data for each year were analyzed.  In Figure 8, the 
annual responses are binned into 5,000-pound weight segments to illustrate the distribution of 
carrier operating weights.  All operating weights to the right of the red line would be over-weight 
if ICE tractors were replaced with BEV due to the battery weight.  This segment includes 42 
percent of carrier responses and represents 34 percent of trucks in the data. 
 
  

                                                
76 In the U.S. the maximum weight of cargo is dependent upon the total weight of the vehicle, trailer and cargo - this is 
generally limited to 80,000 lbs.    
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Figure 8:  Average Operating Weight Responses 

 
 
 
To be clear, this dataset does not offer a specific estimate of how many additional truck trips 
might be needed to address battery weight.  It does, however, identify a challenge.  Those 
carriers operating closer to the maximum allowable weight will likely have to modify their 
operations if they wish to use long-haul battery electric vehicles.  The easiest way to do this is to 
move the same cargo using more trucks and drivers.  This would decrease efficiency, increase 
traffic congestion, and lead to higher costs and higher CO2 emissions.  Separately, the 
increased traffic congestion, with vehicles moving more slowly and braking more often, would 
generate pollution emissions beyond those identified in this report.77 
 
Approaches to Improving BEV CO2.  Though these challenges are significant, there are 
approaches to improving BEV CO2 through battery advancements and potential changes to the 
U.S. electricity sources.  
 

Batteries. One approach to decreasing BEV CO2 levels is through improvements to batteries.  If 
battery materials can be procured with fewer emissions, extend battery lifespans, weigh less 
and store more energy – their carbon footprint will decrease substantially.   
 
U.S. vehicle manufacturers are researching next generation batteries that have attributes such 
as faster charging, lower cost and higher energy capacity.78  One concept that has emerged is 

                                                
77 Tunnell, Michael, Fixing the 12% Case Study: Atlanta, Georgia Fuel Consumption and Emissions Impacts, 
American Transportation Research Institute (February 2019). 
78 Ewing, Jack and Lipton, Eric. (March 7, 2022). “Carmakers Race to Control Next-Generation Battery Technology.” 
The New York Times. Available online: https://www.nytimes.com/2022/03/07/business/energy-environment/next-
generation-auto-battery.html  

https://www.nytimes.com/2022/03/07/business/energy-environment/next-generation-auto-battery.html
https://www.nytimes.com/2022/03/07/business/energy-environment/next-generation-auto-battery.html
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Figure 9:  EIA Projected Fuel Source for U.S. Electricity – 2021-2050 Transportation Mix 

 
 
 
The projections indicate that over the next several decades there will be a large drop in coal-
sourced electricity, a steady drop and plateauing of natural gas to 34 percent of total energy 
production by 2050, and an increase in renewables to 44 percent by 2050.   
 
Using the EIA projections and the GREET model, Table 15 shows the decrease in lbs. of CO2 
per kWh produced for electricity with the current U.S. electricity mix, as well as the projected mix 
in 2030 and 2050.   
 

Table 15:  BEV CO2 Reductions due to Electricity Source Changes* 

  
BEV BEV 2030 BEV 2050 

Electricity lbs. of CO2 (per kWh) 0.91 0.73 0.60 
Lifetime kWh Consumption (one million miles) 2,280,897  2,280,897  2,280,897  
Lbs. of CO2, lifetime 2,065,341  1,665,055  1,368,538  

 
This is further illustrated in Figure 10. 
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Figure 10:  Projected Decrease in Energy Production CO2 for a BEV Truck by 2030 and 
2050 

 
 
 
Fuel Cell Electric Vehicle (FCEV) Scenarios 
 
Nearly all domestic hydrogen (95 percent) is produced through a process called steam methane 
reforming (SMR).86  This approach to hydrogen production uses heat to convert a low-cost fuel 
such as natural gas into hydrogen and CO2.  The hydrogen can be used as a transportation fuel 
with zero tailpipe emissions while the CO2 is emitted into the atmosphere during production.87  
As shown earlier, the estimated CO2 released in the production of one kg of hydrogen is 20.5 
lbs., and 94,251 kg of hydrogen are needed to travel one million miles. 
 
There are alternatives to SMR that might produce less CO2 and could be financially feasible in 
the future.  Electrolysis, which uses electricity to split water into hydrogen and oxygen using an 
electrolyzer could be a viable approach.   
 
One method of electrolysis uses alkaline electrolyzers – which move hydroxide ions through the 
electrolyte from the cathode to the anode, resulting in hydrogen.88  When using solar powered 
electricity for this process, the CO2 released is approximately 4.4 to 5.1 lbs. of CO2 to produce 
one kg of hydrogen.89   
 
A second electrolysis method that is being researched is known as high-temperature steam 
electrolysis (HTSE), in which electricity and heat is used in an electrolysis system.  This process 

                                                
86 U.S. Department of Energy. “Hydrogen Production: Natural Gas Reforming.” Hydrogen and Fuel Cell Technologies 
Office. Available online: https://www.energy.gov/eere/fuelcells/hydrogen-production-natural-gas-reforming 
87 Ibid. 
88 Ibid. 
89 Rapier, Robert. (July 10, 2020). “Hydrogen Production With A Low Carbon Footprint.” Forbes. Available online: 
https://www.forbes.com/sites/rrapier/2020/07/10/hydrogen-production-with-a-low-carbon-footprint/?sh=2a570a1a7c2c  
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could be applied through nuclear, solar or geothermal heat.  Using a solar-based HTSE could 
result in a carbon footprint as low as 2.2 lbs. of CO2 per kg of hydrogen produced.90 
 
A comparison of the CO2 released during SMR versus the two electrolysis approaches is found 
below in Table 16. 
 

Table 16:  Carbon Footprint of SMR and Solar-Based Electrolysis Approaches* 

  

Production 
Lbs. of CO2 per kg 

of Hydrogen 

Lifetime CO2  
(94,251 kg 
Hydrogen) 

Decrease in CO2 
from SMR Baseline 

Steam Methane 
Reforming (SMR) 20.50  1,932,407  0% 

Solar-Based Alkaline 
Electrolysis 4.74  446,739  -77% 

Solar-Based HTSE 2.20  207,786  -89% 
 
 
The decrease in CO2 using electrolysis is quite significant, but it should be noted that these 
approaches do not currently exist on a commercial scale needed to supply the trucking industry.   
 
Hydrogen could be made in proximity to renewable electricity and then distributed, thus 
guaranteeing that it is from a source of renewable electricity.  Conversely, with long-haul BEV 
trucks, there is no guarantee that the electricity used for a given recharge is renewable or from a 
source such as coal.    
 
One potential system where excess solar in a region is intermittently used by hydrogen 
production facilities to power the electrolysis process has been explored.91   
 

“Renewable power has grown rapidly in the past decade. In some places, it has created 
intermittent periods of excess power. For example, California has created so much solar 
power that at times it was cheaper to pay Arizona to take the excess power than to 
significantly curtail power… Negatively-priced power would be an ideal source of 
electricity for hydrogen production, depending on the level of intermittency.” 

 
It is suggested in the article that excess solar power in certain regions and time periods is 
negatively priced, thus making this lower CO2 option one that may be financially viable. 
  

                                                
90 Ibid.  
91 Rapier, Robert. (July 10, 2020). “Hydrogen Production With A Low Carbon Footprint.” Forbes. Available online: 
https://www.forbes.com/sites/rrapier/2020/07/10/hydrogen-production-with-a-low-carbon-footprint/?sh=2a570a1a7c2c 

https://www.forbes.com/sites/rrapier/2020/07/10/hydrogen-production-with-a-low-carbon-footprint/?sh=2a570a1a7c2c
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CONCLUSIONS 
 
This research documents – from a data-driven perspective – that the trucking industry can 
decrease CO2 emissions through a variety of vehicle types.  The report looks first at baseline 
CO2 emissions for ICE, and then compares those emissions to operationally-comparable BEV 
and FCEV trucks.  Next, approaches for further reducing those emissions were researched.  
Additionally the report has highlighted some challenges and potential caveats that may lay 
ahead for deploying emissions-reduction technologies such as BEV and FCEV trucks.     
 
The key finding of this report is that zero-emission trucks still generate significant CO2 

emissions, and will continue to have CO2 emissions in the coming decades.  Other key findings 
are shown in Table 17.  
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Table 17:  Key Findings 

 
 

Key Findings Summary Description 

Vehicle 
Production 
Findings 

BEV truck 
production emits 
more than six 
times the CO2 as 
an ICE truck due 
to the BEV’s 
Lithium-Ion 
Battery. 

There are two key factors that separate long-haul BEV 
trucks from other types of BEVs: 

1. Long-haul trucks must operate continuously, often 
covering more than 100,000 miles per year, which 
results in a more frequent battery replacement cycle. 
 

2. To cover daily long-haul mileage, the battery must be 
large and thus contain a significant amount of mined 
lithium-ion battery materials.   

The 17,039 lb. lithium-ion battery modeled in this report is a 
necessity for long-haul trucking.  Yet this battery requires 
tons of materials that must be mined, producing a 
significant amount of CO2 emissions.  As a result of this, 
vehicle production for the BEV truck produced considerable 
CO2 (478,055 lbs.), far outweighing the carbon footprint of 
both ICE (74,728 lbs.) and FCEV (115,514) trucks. 

Energy 
Production 

and 
Consumption 

Findings 

ZETs have lower 
energy emissions 
(with nearly half 
the CO2 emissions 
of ICE trucks), but 
lack the 
infrastructure 
needed for 
deployment. 

ICE trucks burning conventional diesel emit the largest 
amount of CO2.  The two alternatives reviewed have lower 
energy-related emissions: BEV trucks (using electricity) 
have 43.1 percent lower emissions than ICE emissions, 
and FCEV trucks (using hydrogen) have 46.7 percent lower 
emissions when using today’s energy sources.  While these 
are significant CO2 decreases, they do not equate to “zero-
emission” vehicles.  Additionally, fuel must be delivered to 
long-haul trucks – and the infrastructure and energy 
capacity to do this on a large scale does not currently exist 
for either electricity or hydrogen.  In summary, these 
requirements are plausible, but it would likely take decades 
for a meaningful impact to be felt. 

Vehicle 
Disposal and 

Recycling 
Findings 

BEV battery 
recycling could 
produce more 
than 77,000 lbs. of 
CO2. 

The least amount of CO2 emissions is associated with 
disposal and recycling of the truck.  The notable CO2 
emissions source in this category was BEV lithium-ion 
battery recycling.  There are several approaches to 
recycling a large truck battery and it is unclear which one 
will be used in the future.  The range of possible CO2 
results for BEV lifetime battery recycling is between 20,127 
and 77,565 lbs.  The average CO2 emissions among four 
options was 48,255, which is a little more than 10 percent 
of the battery manufacturing CO2. 
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Figure 11 shows the potential CO2 emission reductions (in pounds of CO2 and as a percentage 
of the diesel baseline) for each of the vehicle types when changes in energy sources are 
applied.   
 

Figure 11:  Key Findings from the Scenario Analysis 

 
 
 
Overall, the three truck types studied in this report have a pathway for lowering CO2 emissions 
in the coming decades.  Research is needed to improve upon CO2 reduction efforts, and 
specifically to lower energy source CO2.  While public policy is currently focused on moving the 
industry toward BEV, this research shows that even greater truck CO2 emission reductions can 
be achieved through other approaches.    
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APPENDIX A: METHODOOGY FOR ICE MPG AND AVERAGE WEIGHT FIGURES 
 
To better understand real-world ICE mpg and operating weight for over-the-road trucking, 
operational data from ATRI’s annual Operational Costs of Trucking program were used.92  
ATRI’s “Ops Costs” data is submitted directly and confidentially by motor carriers, providing 
accurate metrics of real-world use.  All carriers from the truckload sector with an average 
operating weight at or below the standard 80,000 lbs. federal limit were included.  The truckload 
metrics that were utilized were based on data averages for the last five years (representing 
2016 through 2020). This truckload subset does not include over-weight operations or carriers in 
other sectors; it does, however, include both day cabs and sleeper cabs as well as fleet sizes 
ranging from owner-operators to more than 10,000 tractor-trailers.  Table A1 presents the total 
number of carriers and tractor-trailers as well as mpg and operating weight averages used in the 
analysis. 
 

Table A1:  Ops Costs Truckload Carriers with Average Operating Weights at or below 
80,000 lbs. by Year 

Year Truckload 
Carriers 

Tractor-
Trailers MPG Operating 

Weight 
2016 43 17,684 7.1 70,538 
2017 38 23,485 7.5 57,221 
2018 48 45,600 7.3 57,870 
2019 27 23,256 7.0 58,197 
2020 44 41,224 7.1 69,871 
5-Year Total 198 151,249 7.19 62,291 

 
Fuel economy was weighted by fleet size as follows: each truckload carrier’s average fuel 
economy was multiplied by the number of tractor-trailers in their fleet, the product was summed 
for carriers in the truckload subset, and the sum was divided by the total number of tractor-
trailers in the subset.  While the number of tractor-trailers per year varies considerably, the 
average fuel economy was highly consistent from year to year in this subset of the operational 
cost data. 
 
Operating weight was weighted by the same method.  Each truckload carrier’s average 
operating weight was multiplied by the number of tractor-trailers in their fleet, the product was 
summed for carriers in the truckload subset, and the sum was divided by the total number of 
tractor-trailers in the subset.  Operating weight includes the weight of the tractor, trailer, and 
cargo.  While there was greater variation in operating weights, lower annual operating weight 
averages tend to coincide with better annual MPG averages. 
 
A trip length breakdown for the truckload subset was calculated using the same method as 
weighting by fleet size, in order to capture the fuel efficiency of different driving conditions, 
resulting in the fuel economy figure of 7.19 miles per gallon.  Regional pickups and deliveries 
between 100 and 500 miles constituted 45.6 percent – nearly half – of all trips made by 

                                                
92 Alex Leslie and Dan Murray, An Analysis of the Operational Costs of Trucking: 2021 Update, American 
Transportation Research Institute, Nov. 2021. 
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truckload carriers with average operating weights at or below 80,000 lbs. during this period 
(Table A2).  Regional trips include more highway driving, resulting in better fuel efficiency than 
local pickups and deliveries, but they may include a greater proportion of congested urban miles 
than longer interregional or national trips.  The next most common trip type was interregional 
pickups and deliveries, which accounted for 25.4 percent of all trips.  Trip type percentages 
were highly consistent from year to year in this subset of the operational cost data. 
 

Table A2:  Ops Costs Trip Types for Truckload Carriers with  
Average Operating Weights at or below 80,000 lbs., 2016-2020 

Trip Type Percentage 

Local (less than 100 miles) 13.5% 
Regional (100 - 500 miles) 45.6% 
Interregional (500 - 1,000 miles) 25.4% 
National (over 1,000 miles) 13.5% 

 
 
Though the average truckload operating weight in ATRI’s Operational Costs of Trucking data 
over the past 5 years is 62,291 lbs., many carriers have average operating weights much closer 
to the standard 80,000 lbs. threshold.  Figure A1 shows the distribution of carrier averages in 
5,000-lbs. bins (not weighted by fleet size).  All operating weights to the right of the red line in 
Figure A1 would be over-weight if ICE tractors were replaced with BEV tractors based on BEV 
scenario tractors being approximately 13,801 lbs. heavier than ICE tractors.  This potentially 
“BEV-overweight” segment includes 42 percent of truckload carriers representing 34 percent of 
truckload trucks in the data. 
 

Figure A1:  Ops Costs Average Carrier Weights 
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