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1. BACKGROUND 

There is a lack of data regarding how Original Equipment Manufacturers (OEMs) place a value on 

fuel economy when designing their vehicles, how customers of MD/HD vehicles place a value on 

fuel economy, and how this valuation affects the design process and customer acceptance of fuel 

economy technologies.  

2. OBJECTIVE 

The primary objective of this study is to document how MD/HD OEMs place a value on fuel 

economy when designing their vehicles, how customers of MD/HD vehicles value fuel economy 

when purchasing new vehicles and how this valuation affects the design process and customer 

acceptance of fuel economy technologies. 

3. EXECUTIVE SUMMARY  

Technology development is an iterative process between manufactures and customers. The value 

placed on a technology will continue to adjust until the OEM and customer fail to see any further 

benefits. Figure 1 displays a simplified example of the technology valuation cycle (see complete 

decision matrices in Sections 4 and 5). Technology can be introduced into the cycle by either the 

customer or manufacturer. Value is placed on the technology by improving NPV or Total Cost of 

Ownership (TCO) of the manufacturers and customers, respectively. For instance, as the TCO is 

reduced, customer demand increases, allowing the manufacturer to leverage economies of scale to 

reduce the cost and further improve the customer’s TCO analysis. 

 

Figure 1: Technology Valuation Cycle 
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4. MD/HD MANUFACTURER  

4.1 Voice of the Customer 

After interviewing many individuals from MD/HD OEMs and technology influencers, the high-level 

summary is that technologies are introduced into vehicles to meet regulations and provide an 

acceptable financial return to the OEM. However, these two requirements rely on many underlying 

factors, such as vehicle application and duty cycle, customer preferences, and available technology 

solutions that complicate the decision making process. Vehicle applications, and the associated duty 

cycles, have a large impact on the technology selection. For example, vocational trucks are designed 

with functionality as the number one priority and drive a lower number of miles; whereas, line haul 

truck customers typically drive more than one million miles over the life of their trucks, and most of 

the fleet customers we spoke with stated that they are willing to pay for technology that provides 

fuel economy improvements.  

Each OEM will base their technology development strategy on the targeted customer segment. One 

input from an OEM stated that they will examine any technology that provides greater than one 

percent efficiency improvement; while another OEM stated that if the fuel efficiency improvement 

is less than 2%, customers will not be able to detect a noticeable difference, and therefore the OEM 

cannot fully capture the value. As a result, OEMs acknowledged that a single technology may not 

be the best solution and are looking for technology packages that provide complementary benefits 

to realize the biggest gain. 

Risk acceptance must be considered when introducing new technologies. Innovative technology (e.g. 

fuel cell powertrain) carries a much larger risk to the customer than an improvement technology (e.g. 

engine down speeding). The majority of customers are not willing to be early adopters and manage 

or accept the associated development risks. OEMs reduce technology risk levels by demonstrating 

the technologies’ road worthiness through field testing, mileage accumulation results, and vehicle 

warranties.  

If a technology is deemed production ready, the OEM needs to determine the right price to introduce 

the technology to the market. One OEM stated that if they are first to market with a non-compliance1 

technology they will charge up to the desired payback period for the given application. In other 

words, if a customer segment has a desired payback period of 18 months, then the OEM can charge 

an incremental cost for the vehicle that will reach the limits of the customer’s accepted payback 

period.  However, if an OEM is late to market (i.e. competitors have similar products) they will not 

be able to charge a premium over their competitors. This is true for compliance technologies where 

all OEMs have similar technology solutions. 

Once OEMs have an understanding of the previously stated factors they can make market penetration 

rate assumptions based on their market research and run a pro forma to look at the financial impact 

to the company. While the methodology was not stated due to confidentially reasons, one OEM 

                                                 

 

1 Non-compliance in this context refers to technologies required to meet regulations, such as emissions or safety 
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stated that they run a net present value (NPV) calculation to compare its attractiveness against other 

investment opportunities. The NPV calculation takes into account the forecasted investment and 

profits over a fixed time period. One manufacturer stated that they look for a technology to achieve 

a positive NPV within 2 to 4 years, while another had a less aggressive 7 to 10 year expectation. The 

duration varies proportional to the anticipated service life of the vehicle before sale, trade-in or scrap. 

4.2 Decision Matrix 

Supported by the information gained in the VOC interviews, a flow chart was created to illustrate 

the decision process used by OEMs to select a technology (see Figure 2). The decision process begins 

with the OEM evaluating and understanding the technologies that are available. This information 

will come from an OEM’s advanced engineering team, which develops in-house technologies or 

works with technology suppliers. Once a list of production feasible technologies has been created, 

OEMs will select technologies that are of greatest interest. The selection of a single technology or 

technology package, along with the necessary vehicle and duty cycle information will be fed into 

the Greenhouse Gas Emission Model 2 (GEM 2) 2 to determine if the vehicle will pass the GHG 

Phase 2 regulations. If the technology package does not pass, the OEM will need to revise its 

technology selection until it passes the GEM 2 criteria.  

Next, the OEM will evaluate the technology from the perspective of the customer to make sure it 

meets their criteria. This step will use the MD/HD customer decision matrix. The OEM is looking 

to make sure that the technology cost achieves an acceptable payback period to the customer. Once 

the technology solution is deemed acceptable by the customer, the financial performance is 

evaluated. The OEM will estimate the investment required and the resulting revenue and profit 

margin to calculate pro forma cash flows. As discovered in the VOC study, NPV is a common way 

to evaluate the technology investment against alternative investment options. If it’s attractive from 

both an OEM and customer perspective, the recommended decision is to invest in the development 

of the technology. 

 

                                                 

 

2 Greenhouse Gas Emission Model is an EPA created model used to estimate GHG emissions and fuel efficiency 

http://www3.epa.gov/otaq/climate/gem.htm 
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Figure 2: MD/HD Manufacturer Decision Tree 

5. MD/HD CUSTOMER VALUATION AND DECISION MATRIX 

Following a similar approach as the OEM decision matrix, the customer valuation and decision 

matrix was created based on the information collected in the VOC interviews. A flow chart, TCO 

model, and decision model were created to illustrate the customer’s decision process. 

5.1 Voice of the Customer 

A variety of fleets with varying missions and objectives, applications, and fleet sizes were 

interviewed to get multiple perspectives about the decision process that is employed when deciding 

how to implement a new technology. As confirmed by the MD/HD customer interviews, the decision 

to adopt a new technology is the result of an anticipated favorable economic benefit to the customer. 

The financial impact may not be limited to direct savings in the customer’s fleet operation costs, but 

may occur further down the value chain, such as allowing the customer to gain new business on the 

basis of having a “Green Fleet”. Customers analyze the financial attractiveness by calculating the 

TCO. TCO accounts for costs associated with the vehicle, such as initial purchase price, operating 

costs, and necessary infrastructure improvements. Regardless of what TCO model is used, the output 

will be used to calculate the payback period and then compared to a baseline vehicle. Each fleet has 

its own criteria for setting an acceptable payback period, but it’s commonly based on the useful life 

of the vehicle. Figure 3 displays the VOC responses regarding common payback periods. 
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Figure 3: Expected Payback Period 

Based on the data that was collected, the typical desired payback period is half of a vehicle’s useful 

life. Class 8 line haul trucks have the shortest useful life due to the number of miles traveled per 

year, and the importance of fuel efficiency to their operating profit. VOC interviews reported that 

large fleets, with class 8 line haul trucks, will replace their trucks after ~3 years, and desire an 18 

month payback period. These vehicles are sold at auction to other fleets shopping in the used truck 

market, noting that the residual value of the technology is rarely reflected in the resale price. Class 

7 & 8 vocational trucks and class 4-6 urban delivery vehicles have longer useful life, so customers 

can accept a 3 to 5 year payback window. Incremental technology costs on Class 2b-3 vehicles are 

lower than class 4-8 vehicles due to higher production volumes, so a payback period of less than two 

years is commonly desired. 

Risk acceptance is another critical driver in the customer’s decision to implement a technology. 

Higher risk translates into uncertainty in their TCO calculation, especially in operational costs. 

Uncertainties can be present in the claimed vs. real world efficiency improvements, vehicle uptime, 

and service part availability. Smaller fleets are typically more risk averse and follow a slower 

technology adoption curve than larger fleets. This is because small fleets have a smaller number of 

spare trucks to cover out-of-service vehicles in the event of a breakdown. Interviewees stated that 

variants of existing technologies which are lower risk will be adopted quicker than new technology 

solutions (e.g. engine down speeding will be adopted at a quicker rate than waste heat recovery 

systems). Risk can be reduced through increased testing. Large fleets stated that they have dedicated 

resources and budget to examine the different technology solutions. One fleet manager stated that 

their testing process is highly controlled by running three vehicles through the SAE J1321 test 

standard. Due to their buying power, large fleets have influence over what the OEM offers. 

Another factor that is difficult to capture within the TCO calculation is if the company has a 

sustainability goal that specifies efficiency and/or environmental improvements to their vehicle fleet. 

VOC interviews reported that utilities, municipalities and large fleets are the most likely to have 

sustainability goals that support the adoption of fuel efficiency and environmental improvement 

technologies. Sometimes corporate sustainability improvement targets cause a fleet manager to relax 

their payback expectations and be satisfied if they achieve payback over the life of the vehicle, rather 

than typically half of the useful life. These fleets are typically municipalities or large private fleets 

which are able to place a monetary value on the sustainability benefit, such as gaining business by 

operating a “green” fleet. 
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Once the customer decides to implement new technology they will not convert their entire fleet 

simultaneously. Instead, our VOC interviews indicated that fleets will initially start with 1-5 

demonstration vehicles and evaluate them over an entire year before their next order. If the 

technology successfully passes the demonstration period the fleet will purchase a larger order. This 

trend continues until the entire fleet adopts the technology. Technology risk is defined as the impact 

to the customer if the technology malfunctions. For example, an aerodynamic improvement on the 

cab has minimal associated risk, hence the adoption curve would be shifted to support a shorter 

adoption period. Alternatively, an electric vehicle has higher risks due to potentially less field 

testing, and the potential for failure to result in vehicle downtime. This would shift the adoption 

curve to the right and prolong the adoption period. 

5.2 Decision Matrix 

Information gathered during the literature review and the MD/HD customer interviews were used to 

develop a decision flow chart (see Figure 4). The flow chart maps the decision making process that 

is commonly used by individuals who manage MD/HD vehicle fleets to decide if they should invest 

in a new technology. The process begins with the customer selecting the technology package that 

will be evaluated. Next, the selected technology is evaluated through the TCO model to determine 

the estimated payback period. If the payback period is acceptable, the technology is ranked and the 

fleet will purchase the highest ranked technology package. However, if the TCO model does not 

produce a payback period that is acceptable the user must evaluate less-tangible factors to determine 

if they would overcome the prolonged payback period.  
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Figure 4: MD/HD Customer Decision Tree 


