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Executive Summary

data that does publicly exist today. To 

overcome those barriers and facilitate 

the industry’s trust in and adoption 

of the most promising fuel efficiency 

technologies, the North American 

Council for Freight Efficiency (NACFE) 

partnered with Carbon War Room 

(CWR) to form Trucking Efficiency. 

The work of Trucking Efficiency 

has begun by producing a series of 

Confidence Reports, of which this 

report on determining efficiency 

from performance testing data is 

the tenth.

The overarching goal 

of every Confidence 

Report is to give 

insights into the 

performance 

gains offered by 

a technology. 

Understanding 

those gains requires 

understanding the testing 

methods used to determine 

them, and moreover, 

understanding to what degree 

The fuel costs faced by the tractor-trailer industry have been swiftly and 
steadily rising over the past decade. In 2014 diesel fuel costs were $0.58 
per mile, costing the industry as much per annum as the costs of drivers’ 
wages and benefits combined. Despite recent fuel cost decreases, all 
indications are that fuel price volatility will continue, forcing the industry to 
find solutions that increase its fuel efficiency in order to stay profitable.

Fortunately, myriad technologies 

that can cost-effectively improve the 

fuel efficiency of Class 8 trucks are 

readily available on the market today. 

Unfortunately, multiple barriers have 

stymied industry adoption of such 

technologies, including a lack of data 

about the true performance gains 

these technologies offer, and a lack of 

confidence in the performance testing 

“HAVING REALISTIC 
EXPECTATIONS AROUND 

PAYBACK OF TECHNOLOGIES 
IS VITALLY IMPORTANT SO 
FLEETS MAKE THE RIGHT 

DECISIONS ABOUT WHICH 
TECHNOLOGIES MAKE SENSE 

FOR THEM.”
RICK MIHELIC, NACFE  
PROGRAM MANAGER
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Methodology
This report’s conclusions 
were generated through desk 
research, conversations at a 
variety of trucking industry 
events around the country, and 
a series of structured interviews 
with fleets, component 
manufacturers, and truck and 
trailer OEMs active in the North 
American market.

a given test result will be indicative of 

real-world performance.  

Today a multitude of testing methods 

exist, each with unique contexts and 

applications, making comparison 

between them on paper challenging 

and confusing, and extrapolation to 

the real world even more so. The 

Determining Efficiency Confidence 

Report, therefore, is slightly different 

than the rest in the series, as it 

does not consider a specific set 

of efficiency technologies. Rather, 
the core objective is to provide a 
comprehensive overview of the fuel 
and freight efficiency measurement 
and estimation methods used by 
the industry today. This will allow 
fleets to make better investment 
decisions, no matter the technology 



they are considering. The report is 

not exhaustive; it uses aerodynamic 

technologies as the example case 

through which to explore testing 

methods. But although its findings 

will be most specific to aerodynamic 

technologies, the insights generated 

are generally applicable to the 

process of determining efficiency for 

any technology

TESTING METHODS
Given that each class of efficiency 

technology may have its own subset 

of applicable testing methods, the 

report uses the common class of 

aerodynamics to illustrate the issue 

of testing. Five testing methods are 

discussed in detail:

1.  Computer Model-based Testing, 

specifically, Computational Fluid 

Dynamics Analysis

2.  Wind Tunnel Testing

3.  Track Testing, including 

Coastdown Testing

4.  On-Road Testing 

5.  Fleet Composite Evaluation Testing

A key issue in testing is the degree 

to which innumerable real-world 

factors can cause performance to 

deviate from what was recorded 

under controlled testing. Therefore, 

the report also discusses potential 

impacts from the 14 most common 

such factors:

1. Ambient Temperature 

2. Wind

3. Rain and Snow 

4. Road Surfaces

5. Road Grade

6. Tractor Configuration

7. Vehicle Maintenance Level

8.  Manufacturing Assembly and 

Reassembly Tolerances 

9. Ice, Snow, Mud, and Dirt

10. Driving Profile (Duty Cycle)

11. Traffic Aerodynamics

12. Vehicle and Component Age

13. Driver Behavior

14. Measurement System Precision

BENEFITS AND 
CHALLENGES OF 
DETERMINING 
EFFICIENCY
The core benefit of a strong ability 

to parse testing data is that it allows 

a fleet to be able to confidently 

determine paybacks and maximize 

its investments into efficiency, 

thereby maximizing its overall 

efficiency and cost savings. No 

truck could or should have every 

single available technology installed, 

nor would this be a cost-effective 

way of running a fleet. Fleets must 

carefully analyze the range of options 

and compare them against their 

own duty cycles and operations to 

determine which technologies offer 

the fastest paybacks. Having realistic 

expectations around paybacks, and 

better yet around how payback times 

may change in relation to changes 

in fuel costs or other aspects of 

operations, will allow fleets to have 

stronger financial planning overall. 

A fleet’s determination of what payback 

it can expect from the adoption of a 

new efficiency technology will require 

information from a variety of information 

sources, including its own reliable 

first-hand experience, feedback from 

trusted second-hand experience, and 

a collection of third-party sources 

with varying levels of credibility, such 

as the data provided by the device 

manufacturers or information from 

the truck or trailer OEMs. Whether 

comparing the fuel efficiency of two 

transmissions, two engines, two 

tractors, two trailers, or even two 

drivers, the comparison will involve 

some form of test data from one or 

more of those sources. But multiple 

challenges make the process of sorting 

through performance testing data quite 

difficult for fleets. The Confidence 

Reports breaks those challenges down 

into the following categories, though all 

of them overlap:

EXECUTIVE SUMMARY

CFD Wind  
Tunnel Track Road Fleet  

Composite
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1.  Variance among testing 
methods—Different methods 

test for different things, under 

different parameters, controls, and 

assumptions.

2.  Extrapolation of test results—
Fleets struggle to apply the results 

of a controlled test to their own 

operations.

3.  Need to precisely attribute 
efficiency gains—It can be 

difficult to attribute a change 

in performance to a single 

technology, particularly in the real 

world.

4.  Use of older data—Technologies, 

vehicles, and duty cycles are 

constantly changing, but testing 

methodologies are not always able 

to keep up.

5.  Confusion between precision and 
accuracy—Two key concepts in 

determining efficiency are widely 

misunderstood and often misused.

6.  Complexity of calculations and 
variables measured—Testing 

methodologies require design by 

expert specialists, but end users 

of the data cannot be expected to 

possess a similar level of expertise. 

KEY CONCLUSIONS AND 
RECOMMENDATIONS
The following six insights should 

serve as best practices for 

fleets, truck and trailer OEMs, 

manufacturers, and others seeking to 

determine the savings offered by fuel 

efficiency technologies:

Understand Accuracy vs. Precision
The terms accurate and precise are 

not interchangeable. Precise is how 

closely a test result will be repeated 

by additional tests. Accurate is how 

well the test compares to a known 

reference value. Claims that a 

device is precise does not mean it is 

accurate. These two terms are often 

misused or incorrectly conflated.

Recognize that Data Exists and 
Sharing is Needed
A large amount of testing data for 

various technologies from various 

individual manufacturers exists 

already. It is mainly kept private, even 

when no competitive advantage 

is gained. All stakeholders should 

work to uncover and share the best 

available data for decision making. 

This will also reduce the resources 

being spent on redundant testing.

Clarify Objectives
All stakeholders should be clear 

in advance on what their review 

of testing data seeks to confirm or 

discover. For instance, manufacturers 

may want to learn how a device 

performs in many configurations 

and duty cycles, or may want to 

determine a metric such as drag 

coefficient, while fleets may want to 

confirm how a device performs in 

their very specific configuration and 

duty cycle, or seek a metric such as 

fuel burn. Different testing methods 

would be most appropriate for each.

Adjust to Real-World Operations
The results from various tests must 

always be adjusted to the particular 

duty cycle under consideration 

before paybacks can be calculated. 

For example, track testing may have 

been performed at a consistent 

speed of 65 mph, but trucks in a fleet 

may spend the majority of their time 

at 58 mph—such deviations must be 

overlaid onto the test results. 

Be Comfortable with a Range
Adopting many proven fuel-efficiency 

technologies can reasonably be 

expected to improve performance, 

but the exact degree of improvement 

will depend on a fleet’s specific 

operations, and will likely vary over 

time in response to many other real-

world factors. The metric of “degree 

of improvement” is likewise key; 

efforts to determine efficiency should 

be conducted relative to a baseline 

of current performance, and not an 

absolute.

EXECUTIVE SUMMARY
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Seek Multiple Methods and  
Look for Trends 
In determining efficiency, multiple 

sets of test results likely cannot be 

compared or averaged in order to 

determine the exact performance of a 

technology. Rather, data from a variety 

of test methods should be considered 

side by side, keeping the particulars 

of each method in mind, in order to 

look for trends and gain confidence 

on results such as the minimum 

efficiency gain a technology will offer.

Additional recommendations stemming 

from this research include the need for 

fleets to accurately quantify their own 

current performance before attempting 

to assess the benefits of any new 

technology. Additionally, all end users 

of testing data need to understand 

the scope, context, and 

constraints of the 

testing method 

under consideration, 

and how its results will 

translate to real-world 

performance. In particular, 

end users need to 

understand what factors 

are actually measured in the 

testing, which are assumed, 

and which are estimated, as 

well as what source data was 

used in estimations. 

Those conducting testing must play a 

role in improving the understanding 

of end users. Performance data from 

different methods is rarely directly 

comparable, but too often it is 

presented or interpreted as equivalent. 

Also, the test result reports frequently 

downplay the difference that will 

be seen between the findings of 

controlled testing and those of real-

world performance. This is a disservice 

to fleets, as it creates distrust in test 

findings; technology suppliers should 

work to provide better information on the 

potential impact of real-world factors.

All participants in fuel-economy 

performance improvement need to 

consider how each other’s roles and 

perspectives differ, and work 

to create more 

common, more robust solutions that 

allow efficiency devices to perform 

more closely in accordance with fleet 

needs and expectations. Finally, the 

greater sharing of performance data 

and a reduction in redundant testing will 

help overcome many of the identified 

challenges. 

Evaluating the effectiveness of fuel-

efficiency improvement devices is 

complex, but methods and information 

sources continue to improve. Though 

the exact degree of fuel savings will 

depend on a fleet’s specific operations, 

and will likely vary over time in response 

to many other real-world factors, a better 

understanding of how to interpret testing 

data will allow the industry to better 

determine efficiency, and increase 

confidence in the adoption of cost-

effective fuel-saving technologies.

Trucking Efficiency is always seeking 
to expand the data or case studies 
that we can provide to the industry. 
We invite you to share your own 
experiences with testing to determine 
the performance of efficiency 
technologies.

EXECUTIVE SUMMARY
“I WANT ACCESS TO  
AS MUCH CREDIBLE 

INFORMATION AS CAN 
BE OBTAINED, IN ORDER 
TO DETERMINE THE FUEL 
SAVINGS POTENTIAL FOR  
ANY TECHNOLOGY THAT  

WE MAY INTRODUCE  
INTO OUR FLEET.”  

SCOTT PERRY,  
RYDER SYSTEM INC.
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TRUCKING EFFICIENCY 
Trucking Efficiency is a joint effort between NACFE and Carbon War Room 

to double the freight efficiency of North American goods movement by 

eliminating barriers associated with information, demand, and supply.

Worldwide, heavy-duty freight trucks emit 1.6 gigatons of CO2 emissions 

annually—5.5% of society’s total greenhouse gas emissions—due to the 

trucking sector’s dependence on petroleum-based fuels. With fuel prices still 

commanding nearly 40% of the cost of trucking, the adoption of efficiency 

technologies by all classes of trucks and fleets offers significant cost savings 

to the sector while reducing emissions. These technologies are relatively 

cheap to implement and widely available on the market today. 

Trucking Efficiency provides detailed information on cost-effective efficiency 

technologies, including data from across a variety of fleets and best practices 

for adoption. This Confidence Report series from Trucking Efficiency aims to 

serve as a credible and independent source of information on fuel efficiency 

technologies and their applications. 

In order to generate confidence on the performance claims of efficiency 

technologies, Trucking Efficiency, via these reports, gathers and centralizes the 

multitude of existing sources of data about the performance results of different 

technology options when employed in a variety of vehicle models and duty 

cycles, and makes all of that data openly accessible and more easily comparable. 

Furthermore, we assess the credibility of the available data, and provide an industry-

standardized ranking of confidence in performance results, including ROI and 

efficiency gains. 

www.truckingefficiency.org 

Trucking Efficiency welcomes outside views and new partners in our efforts to help 

accelerate the uptake of profitable, emission-reducing trucking technologies.

CARBON  
WAR ROOM
Carbon War Room (CWR) was founded 
in 2009 as a global nonprofit by 
Sir Richard Branson and a group 
of likeminded entrepreneurs. It 
intervenes in markets to accelerate 
the adoption of business solutions that 
reduce carbon emissions at gigaton 
scale and advance the low-carbon 
economy. CWR merged with Rocky 
Mountain Institute (RMI) in 2014 and 
now operates as an RMI business unit. 
The combined organization engages 
businesses, communities, institutions, 
and entrepreneurs to transform 
global energy use to create a clean, 
prosperous, and secure low-carbon 
future. The combined organization 
has offices in Basalt and Boulder, 
Colorado; New York City; Washington, 
D.C.; and Beijing.

www.carbonwarroom.com

NACFE
The North American Council 
for Freight Efficiency works 
to drive the development and 
adoption of efficiency-enhancing, 
environmentally-beneficial, and cost-
effective technologies, services, and 
methodologies in the North American 
freight industry by establishing 
and communicating credible and 
performance-based benefits. 
The Council is an effort of fleets, 
manufacturers, vehicle builders, 
and other government and non-
governmental organizations coming 
together to improve North American 
goods movement. 

www.nacfe.org
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