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EXECUTIVE SUMMARY

This report describes a methodology and spreadsheet model for calculating the variable costs of
operating cars and trucks, for use in benefit-cost analysis of highway projects. This research was
undertaken because Minnesota Department of Transportation (Mn/DOT) analysts felt that
existing guidance on this topic was not explained adequately to allow them to understand if they
were using it appropriately. A particular concern in this regard was that much of the material was
quite dated, and it was not clear how to properly update the costs to the present and future times.
A second problem was that it was not always clear how the numbers should be adjusted to

account for varying conditions.

The underlying problem that we are addressing is that highway projects change the
conditions under which people drive, and thus change the amount of expense that they incur. The
two most significant examples of this are time savings and crash reductions, which are the
primary justifications for most highway improvements. However, the cost of actually operating
the vehicle in terms of fuel, repairs, and other costs, are not insignificant, and also may change
depending on how the project impacts conditions. For example, a bypass around a town may add

some miles to the trip, but reduce the cost per mile by reducing the number of stops and starts.

Our concern in this report is the marginal cost of driving a vehicle one additional mile.
That is, we focus on costs that increase when a vehicle is driven more, such as fuel use and tire
wear, and ignore costs, such as insurance and finance costs, that are incurred regardless of how

much the vehicle is driven. The specific costs that we address are:

e Fuel consumption

e Routine maintenance
o Tires

e Repairs

e Some depreciation

The methodological challenge in this undertaking was that most information on the costs
of operating vehicles has been developed for different purposes than ours. For example,
information on the operating costs of cars is widely available from consumer guides, but this
tends to look at full ownership costs, rather than the marginal costs incurred by actually driving

the vehicle. Also, these cost estimates typically only consider the first four or five years of the



vehicle’s life (when repair costs are relatively low), rather than the full life cycle operating costs.
Similarly, information on trucking costs tends to focus on the full cost of taking a load from point
A to point B, which includes many costs that are fixed and would be incurred whether the trip

was taken or not.
There are several important innovations in this research:

e Distinguishing clearly between fixed and variable costs
e Considering full life-cycle costs
o Integrating methods to adjust costs for different driving conditions

e Providing explicit guidance on how to adjust the costs in the future

We develop operating costs for personal vehicles (autos, pickups, SUVs, vans) primarily
from consumer guides. We develop a fleet average cost based on Minnesota vehicle sales, given
operating costs of specific models. We also develop factors for adjusting the costs based on stop-

start conditions, and on pavement roughness.

Operating costs for large commercial trucks are based on a review of a number of sources
of trucking costs. We use costs that are in the middle of the range of the sources we examined,
and check these numbers against other sources. We also include adjustment factors for driving

conditions.

We conclude that in a “baseline” case of highway driving on smooth pavement, with a
gasoline price of $1.50 per gallon, that personal vehicles average 17.1 cents per mile to operate,
and trucks average 43.4 cents per mile. City driving conditions, involving frequent stops and
starts, increase this cost by 3.9 cents per mile for personal vehicles and 9.5 cents for trucks.
Extremely rough pavement increases the baseline cost by 2.7 cents for personal vehicles and 5.5

cents for trucks.



1 INTRODUCTION

When work is done on highways, or when new highways are built, one of the possible impacts is
that the people who make trips on those highways might spend more or less money to operate
their vehicles. This could happen during construction, either because detours increase the distance
that must be traveled to complete a trip, or because slowdowns cause vehicles to be operated at
less-than-optimal speeds. Costs could also change after the project is over, again because either
the length or the operating conditions, especially speed, might have changed for certain trips. For
example, a bypass around a town will generally increase the distance that must be driven, but

improve conditions by avoiding stops and starts.

The analysis of whether and how highways projects ought to be done is based on the
benefits gained and costs incurred under various scenarios. Many of the most significant benefits,
and a few of the costs, accrue to highway users. Two of the biggest benefits of most highway
projects are reductions in travel time and in crashes. A third major impact on highway users is the
cost of operating their vehicles for trips through the affected area. There are four major
components of this cost: fuel, routine maintenance (including tires, oil, and other routine work),

unanticipated repairs, and depreciation in the value of the vehicle.

The purpose of this report is to describe methods for determining these vehicle-operating
costs under different conditions, and to explain how to use and update a spreadsheet program that
we have developed for calculating total operating costs for a project given counts of different

types of vehicles, and project characteristics. This is done in the following order:

e Chapter 2 develops estimates of automobile operating costs

e Chapter 3 does the same for trucks

e Chapter 4 summarizes the methodologies and results

e Appendix A describes how to use and update the spreadsheet program

e Appendix B describes some other studies and ideas about vehicle operating costs.

While researchers and analysts have been aware of this issue for some time, no definitive
methodology for estimating these costs seems to exist. There are likely two reasons for this. First,
compared to the values of travel time and crashes, operating costs are relatively small in
magnitude, and thus have commanded less attention from researchers and policy analysts.
Second, the costs of operating vehicles depend inseparably on characteristics of the vehicles
themselves. Cars, for example, gained considerably in fuel efficiency between 1975 and 1985, but

have held steady since. And cars today are more reliable than those of 20 years ago. This impacts



operating costs both in reduced repair bills, and also in that cars do not depreciate as quickly,

since they can reasonably be expected to last 150,000 miles or more.

The overall impact of these and other changes to cars is that it is difficult to develop
estimates of operating costs that will remain valid for any length of time, especially the long time
spans often considered in highway project analyses. Indeed, one of the major motivations for this
project was that the estimates that Mn/DOT analysts were using were relatively old, and adjusted
only for inflation (as were all the available alternatives). The desire behind this project was that
methods could be developed for estimating costs based directly on current information about
vehicle characteristics; and that this information could be easily updated in the future, ensuring

that cost estimates would remain current.

Existing methods for calculating vehicle-operating costs tend to suffer from one or more
of several problems that we address in this research:
o Inflexibility: Operating costs depend on conditions; much cost guidance recognizes

this point but does not systematically address it by explaining how to adjust the
numbers.

e Too complex: Sometimes when adjustment tools are included, they require more
information than is typically available, or more than the typical analyst has time to
deal with.

e Fixed in time: The components of operating costs change in price at different rates,
and in general not at the rate of overall inflation. No guidance that we are aware of
addresses explicitly how to update cost estimates in future years.

o Confusion of fixed and variable costs: Many costs of owning vehicles are incurred
regardless of how much they are driven. But highway project cost studies should
include only the costs that vary with distance driven. Much cost guidance seems
confused about the difference between the two.

e Life-cycle costs: Some costs, such as repairs, increase as vehicles age. Most cost

guidance does not address this issue.

Our philosophy here is that vehicle operating costs are significant enough, and variable
enough, to warrant an explicit calculation tool, but they are sufficiently small that the tool should
be fairly easy to use and require only limited information. We wish to develop a baseline cost that
can be reasonably customized to local conditions, and a small number of adjustment factors that

can be used to account for important project-specific variations.

The information that this report will add will be estimates of the cost of driving a mile in
various types of vehicles, under various highway conditions. An important point to note here is

that, unlike most sources of information about operating costs, we are not estimating total costs



and dividing by some assumed mileage. This is a standard practice in consumer-based guides,
which are rightfully concerned with the fotal cost of operating the vehicle, including costs such as
insurance and age-based depreciation that do not depend directly on how much the car is driven.
For our purposes here, however, we are concerned only with the marginal resource consumption
that can be attributed to mileage changes resulting from a highway project. The cost of a driver’s

insurance will not change if he drives a few extra miles; the amount of gas he uses will.

Given our estimates of the cost of a marginal mile of driving under different conditions,
the analyst can then use this information to calculate the total cost of the trips being made under
the current conditions, and the total costs of the trips during and after the project. This will help
with addressing issues of the overall value of the project, as well as questions of construction
timing and staging. Equally significantly, this report will include information on how the cost
estimates were determined, and how they can be updated in the future. In this report we assume
that our cost estimates will be used for certain “normal” types of situations; more unusual
situations, such as prolonged and extreme congestion, or extremely poor pavement quality, may

require some customization of our results.






2 THE COSTS OF OPERATING PERSONAL VEHICLES

The cost of operating an automobile or light truck is strongly dependent on the characteristics of
the specific model. As an obvious example, big pickups consume considerably more fuel than do
subcompact cars; but other costs vary widely as well. As analysts will generally not know the
specific models of car and light truck that will use a given highway, we develop an “average”

operating cost based on model counts in the existing fleet.

For each model, we break operating costs into five major components: fuel, maintenance
(excluding tires), tires, unscheduled repairs, and depreciation. We have information by model for
the first four of these, and by classes of models for the last. We first develop a baseline cost per
mile of operating each model based on “highway” conditions. We then multiply this by model
counts to arrive at a baseline per mile cost for the fleet as a whole. Finally we develop adjustment
factors to use for accounting for future price changes, and other specific conditions that might be

of interest, in particular pavement roughness and “city” versus “highway” driving conditions.

Although there is consensus that gradients and curves also affect operating costs, we do
not address these here, for two reasons. First, they are unlikely to be significant factors for most
highway projects in Minnesota. Second, there is apparently no simple way to account for these
factors short of describing every hill and curve on the project in question; a degree of detail and

effort, which is unlikely to be worthwhile given normal Minnesota conditions.

2.1 Operating Costs by Model

Determining operating costs for cars and light trucks is a process of working simultaneously with
the very specific and the very vague. For example, we know the expected gas mileage of every
model type, and can reasonably assume, with a few exceptions, that this will remain largely
unchanged at least in the near future. On the other hand, it is hard to know even within 20% what
gas prices will be one year from now, let alone farther in the future. And some car-buying guides
have very detailed estimates of repair and maintenance costs, but only for the first five years.
After that there is seemingly no information at all, which is problematic since the average vehicle

age is now more than eight years, and these costs rise with age.

In this section we address each of five major costs, fuel, maintenance, tires, repairs, and

depreciation in turn, explaining how we arrive at estimates for each of them.



2.1.1 Fuel Costs
There are two issues in calculating fuel costs: the expected consumption of fuel by a
given model, and the price of fuel. We address these separately, so that analysts can modify

assumptions about fuel mileage and prices as these factors evolve over time.

For fuel mileage, we use the standard fuel economy data generated by the Environmental
Protection Agency, which offers estimated mileage per gallon for both city and highway driving
conditions. For our purposes here, we copied this data from the same (printed) source that we
used for repair and maintenance costs. However, it is also available online, for a much wider

variety of car models than we dealt with.

Historical retail fuel prices are also available online. For Minnesota, historical (weekly)
prices are only available back to 2000. There are longer time series available for the Midwest as a
whole (starting in 1992) and the U.S. (starting in 1990). Minnesota prices closely match U.S.
prices. There is no long-term “trend” in these prices in the normal sense of a somewhat steady
change. Prices hovered around a single level for several years, then increased sharply to a new

level, around which they have hovered since.

Because there is no clear trend or pattern to fuel prices, probably the best number to use
is whatever the current price is, unless the analyst has some other forecast of future prices for the
period under consideration. Fuel costs are further modified based on the balance between
highway and city driving conditions. Full “city” conditions lead to about 35% more fuel usage on
average. Extreme congestion will lead to levels even higher than this, and this option is part of
our spreadsheet. Available evidence indicates that pavement roughness does not significantly

impact fuel usage, so this adjustment factor does not play a role here.

2.1.2 Maintenance (Non-Tire)

The business of the company IntelliChoice® is developing estimates of the five-year
lifecycle costs of cars and light trucks, for the information of consumers choosing which model to
buy. Their annual publications (1) The Complete Car Cost Guide and (2) The Complete Small
Truck Cost Guide are commonly available in library reference sections and can be purchased

directly from the company. They contain detailed cost information for all the common models.

The costs of maintenance are estimated based on the manufacturers’ recommended
maintenance schedule. The costs of the various forms of maintenance are based on industry-
standard service times, national labor-rate averages, and manufacturers’ suggested list price for

parts. They note that this is probably an upper bound for maintenance costs; it will be less



expensive than this for many people. They assume that cars are driven 14,000 miles per year. A
major portion of the maintenance costs is the replacement of tires, which we break out separately

in the next section.

To generate per-mile maintenance cost estimates we subtract the tire replacement cost
from the total five-year maintenance cost. The remainder is divided by 70,000 (the five-year
assumed mileage) to get a baseline per-mile cost. We assume that this routine maintenance cost

will continue for the life of the vehicle.

We make three adjustments to this baseline cost. The first adjustment would be a 3%
annual price increase, based on consumer price indices (CPI) for the U.S. for the last 20 years.
This would impact estimates done in future years. The second is a multiplier for pavement
roughness, which creates the need for replacement of parts ahead of the “normal” maintenance
assumptions. The derivation of the pavement roughness multiplier is described in section 2.3. The
final adjustment is for driving conditions. Frequent stops and starts, in addition to using more
fuel, will cause increased wear to other parts of the car as well. We apply an adjustment factor as

described in section 2.3.

2.1.3 Tires

Tire costs are also taken from (1,2) IntelliChoice®. These costs are based on a 45,000-
mile cycle. Tire costs have not had any inflation for the last 20 years according to the CPI. Thus
we recommend no inflation factor, although we include the option in the spreadsheet. Also, we
assume that city vs. highway conditions will not impact tire wear. We do, however, include
pavement roughness here as bad pavement may create the need for early tire replacement. Thus
the per-mile cost for tires is the total, divided by 45,000, multiplied by the pavement roughness

factor described in a subsequent section.

2.1.4 Repairs

The estimated costs of repairs also come from (1,2) IntelliChoice®, and are based on the
cost of a five-year, zero-deductible repair-service contract for each model of car. They note that
these will generally offer a very good proxy for expected repair costs since the companies
offering these contracts must price the high enough to cover expected costs, but low enough to

remain competitive.

For most models, the cost of repairs in the fifth year is estimated to be 50% or more of
the five-year total. This is the range from about 60,000 to 70,000 miles when parts might be

expected to begin failing, and warranties begin expiring. For this model, we assume for simplicity



that for all models, 50% of the five-year repair costs will occur in the first four years, and 50% in
the fifth year. We assume that the costs incurred in the fifth year will then be incurred in all

subsequent years.

Thus for repairs, as will also be the case for depreciation, the per-mile cost will depend
on the age of the vehicle. To account for this, we use the distribution of the vehicle fleet by age,
and assume for simplicity that all individual models follow the overall distribution. This
distribution comes from (3) Ward’s Automotive Yearbook, page 285. Overall in 2000, 25% of
cars and 31% of pickups/SUVs were less than five years old. However, it seems likely that new
vehicles are driven more than older ones. In particular, about 50% of registered cars are more

than eight years old, some substantially more.

Our issue with estimating marginal repair costs is not the average age of all vehicles, but
the average age of the vehicles that are actually on the road at a given time. This is almost
certainly more weighted toward newer cars. We assume that 33% of mileage is driven by vehicles
less than 5 years old. So to get an overall baseline model repair cost we multiply the lower rate

for newer cars by 0.33 and the higher rate for older cars by 0.67, and sum the two.

A higher percentage of pickups than cars are less than five years old. This is because
pickup sales have increased considerably in the last few years, skewing the age distribution
toward the new. However, the difference is not that big, and it does not have much impact on

overall costs, so we ignore this complication.

Finally, repair costs are multiplied by three adjustment factors: a 3% annual inflation rate,
a pavement roughness multiplier, and a city/highway driving condition multiplier, in the same

manner as described in the maintenance section.

2.1.5 Depreciation

Much vehicle depreciation is due to the simple passage of time, but some fraction is
dependent on the number of miles that the vehicle has been driven. Most estimates of
depreciation are too high for our purposes because they are total depreciation (including age-
based) divided by some assumed mileage. Here we are not interested in total depreciation, but

only in the reduction in value that can be attributed directly to additional mileage being driven.

We were able to isolate the marginal per-mile depreciation by using standard tables from
the (4) N.A.D.A. Official Used Car Guide, Midwest Edition (March 2003). The purpose of these
books is to value used cars with various features. Their approach is to offer a base value for a

given model and year, and then adjust this value given the specific features of the car, such as



automatic transmission, sunroof, and so on. One of the characteristics for which they offer

specific adjustment factors is the car’s mileage.

Their method is to start from a standard mileage for a given model year, then adjust the
value up or down based on deviations from this standard mileage. For example, a car with 5,000
fewer miles than the standard might be worth $200 more. They give price adjustments for 5,000-
mile intervals. Each model is placed into one of four different classes, with different depreciation
rates. The classes correspond to different original values of the cars; economy cars are Class I,

while luxury cars are Class IV. Presumably more expensive cars also depreciate at a faster rate.

There are two complications. First, the marginal bonus or penalty for non-standard
mileage is larger for older cars than for newer ones, likely reflecting the idea that additional miles
matter more as a car gets closer to the end of its expected useful life. To account for this, we use a
different depreciation rate for cars more than four years old, as we did when estimating repair
costs. Second, the bonus for low mileage is smaller than the penalty for high mileage, and also
varies depending on the total deviation from the standard value. To derive a representative
average from this, we take a rough average of the marginal price difference for 5,000 and 10,000
miles over and under the average. Thus we use the following table as representative of the

marginal depreciation cost of 5,000 miles:

Table 2.1: Marginal depreciation per 5,000 miles (dollars)

Age of car: <5Syearsold 5 years and over
Class
I 150 275
I 200 350
I 275 475
v 325 575

We divide the above numbers by 5,000 to get a per-mile depreciation cost for each of the
four classes of vehicles. We then assign each model to the appropriate class to get the cost for that
model. Then the “less than 5 years old” cost is multiplied by the fraction of Vehicle Miles
Traveled (VMT) that is driven by newer vehicles (explained in the section on repair costs), and

the “5 years and older” cost by the fraction of VMT driven by older vehicles.

There are two adjustment factors assumed for depreciation. We recommend no inflation
factor, although we include the option in the spreadsheet, as auto prices appear from CPI results
to have been steady for several years. The pavement roughness and stop-start conditions

multipliers are applied in the same way as for maintenance and repairs.



2.2 The Personal Vehicle Fleet

In an ideal world, it would be possible to get an actual enumeration of the models of cars
and light truck that are currently registered in Minnesota, for purposes of developing an
“average” per-mile cost for the fleet. However, this was not feasible given the computer system
currently in use at the Department of Motor Vehicles. This would probably be the single most
beneficial upgrade to this cost estimation program in the future, if this information becomes more

easily available.

In the absence of this ideal data set, we developed a proxy for the Minnesota fleet based
on the following procedure. The annual motor industry publication (3)Ward’s Automotive
Yearbook provides a wide range of summary-level data regarding the auto industry. Among these
is a table that gives registrations by model for the U.S. as a whole, and another that gives
registrations by make for each state. We used the second table to estimate the percent of the
Minnesota fleet from each major brand, such as Chrysler, Plymouth, etc. We then used the U.S.
data to estimate the percent within each brand to assign to each model. For example, if Chrysler is
10% of the registrations in Minnesota, we use that as the baseline, regardless of its size relative to
the U.S. market. We then use the U.S. market numbers to assign Chrysler’s 10% share to its

various models, since model-level registration data is only available at a national level.

Given this procedure, we derived a proxy for each car model as a fraction of the total car
fleet, and each pickup/SUV model as a fraction of that fleet. We did this separately because high
recent sales of pickups mean that our fractions based on recent sales data would assign too much
weight to pickups relative to their importance in the entire existing fleet. Thus we use the
fractions for cars, multiplied by the per-model costs, to get an average total cost for cars; and the
fractions for pickups to get an average total cost for pickups. Finally, the two averages are
averaged, based on the fraction of cars in the entire existing (U.S.) fleet. Currently 58% of the
fleet is cars. We assume for simplicity that this ratio will continue in the future as it does not
impact the overall average much, however, this parameter can be edited by the spreadsheet user.
Better information about this ratio in Minnesota would be useful as we feel that there are
probably relatively more pickups/SUVs here than the national average, especially given that
pickups/SUVs have about 60% of recent sales in Minnesota, but only about 50% in the U.S.

overall.
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2.3 Adjustment Factors

Finally, we develop two adjustment factors based on possible variations in roadway
conditions. The first is based on pavement roughness, which will affect maintenance, tire, repair,
and depreciation costs. Pavement roughness is typically measured by either Present Serviceability
Rating (PSR), or International Roughness Index (IRI). (Some documents refer to Present
Serviceability Index, or PSI, which is the same thing as PSR.) The second has to do with starting
and stopping conditions, which could be summarized as “city” versus “highway” conditions. City
conditions lead to measurably higher fuel consumption, and there is some consensus that
maintenance and repair costs will be higher as well. Assigning a value to driving conditions will

require some judgment on the part of the analyst.

While in the past there was some consensus that rough roads were associated with higher
fuel consumption, it seems that the studies on which that conclusion was based were done in
developing countries with much worse roads than the U.S. The consensus now is that there is no
measurable different in fuel consumption on paved roads of different roughness. Fuel
consumption is higher on gravel roads, but these are unlikely to be the subject of a benefit-cost

analysis, even as part of a detour route.

Impacts of pavement roughness on other operating costs were estimated by Texas
Research and Development Foundation (1982). While this is the most detailed available source,
the impacts of roughness on operating costs seem unrealistically large, especially for smoother
pavement levels. It could be that these factors were mostly extrapolated from impacts observed at
much higher roughness levels, or it could be that cars were much more prone to roughness-
induced failures in the 1970s when the data were collected. Evidence for the latter theory is that

the impacts that they estimate for large commercial trucks are much smaller than those for cars.

Evidence cited in (5) Walls and Smith (1998), from a New Zealand study, indicates that
overall costs will only vary by a cent per mile or less within the range of pavement roughness
typically observed in the U.S. This document, however, notes an upcoming comprehensive study
on pavement quality and operating costs. This study, (11) Papagiannakis and Delwar (2001),
concludes that a unit increase in IRI (in m/km) will lead to a $200 per year increase in
maintenance and repair costs. The range in IRI between the smoothest and roughest pavement
likely to be encountered on a major U.S. highway is perhaps 2 m/km, implying $400 in extra
costs. Assuming 12,000 miles a year, this implies an extra cost of 3.3 cents per mile, which would

amount to a 60% increase of maintenance and repair costs from the baseline level.
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Given all this, we base our adjustment factors on the Texas study, but limit the range of
pavement roughness that we use, and use simplified truck adjustment factors for all vehicles. We
take as a baseline that a PSI of 3.5 or better (IRI of about 80 inches/mile or 1.2 m/km) will have
no impact on operating costs. We then adjust for three levels of rougher pavement as in Table 2.2.
The adjustments that we use imply an extra cost of about 1 cent per mile between the smoothest
and roughest pavement in maintenance and repair costs. However, because we also assume an
impact on depreciation costs through reduced vehicle life, the total cost is about 2.5 cents per
mile. This is in line with (6) Papagiannakis and Delwar. From their findings a 1.5 increase in IRI,
as we have in our range, would be $300 extra costs per year; at 12,000 miles per year this is 2.5

cents per mile.

Table 2.2: Effect of pavement roughness on operating costs

PSI IRI (inches/mile)  IRI (m/km or Adjustment
mm/m) multiplier
2.0 and worse 170 2.7 1.25
2.5 140 2.2 1.15
3.0 105 1.7 1.05
3.5 and better 80 1.2 1.00

We assume that pavement roughness will affect maintenance, tire, repair, and

depreciation costs. There is consensus in the literature for the first three of these.

There is no consensus in the literature that pavement roughness affects depreciation;
however we include it here based more on casual experience than formal evidence. Experience
suggests that a car that is driven almost exclusively on smooth highways will last more miles than
one that is driven mostly on rough pavement. Since per-mile depreciation is reflecting the loss in
“life expectancy” of the vehicle as it is driven more, factors that reduce the ultimate number of
miles that the car can be driven must by implication be increasing the rate at which the car

depreciates.

“City” as opposed to “highway” driving conditions involves a greater number of starts
and stops, and time spent idling. This clearly affects fuel use, as reflected in the dual fuel mileage
estimates produced by EPA for vehicle models. We include an option to specify that a project
includes “city” driving conditions, which will have the effect that fuel consumption will be set to
the EPA city level. We also include a “congestion” option, which sets fuel consumption at an

even higher level, as suggested in (7)ECONorthwest, Associates et al. (2002).
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There is some evidence that stop-start conditions affect other costs as well, although here
the impact is less clear. Brakes obviously will wear faster in city conditions, but tires and other
parts will probably wear less due to the lower speeds. (1,2) IntelliChoice, in a discussion of how
often to change oil, notes that while manufacturers might recommend long intervals, they (the
manufacturers) are also assuming generally highway driving, and consider city driving to be

“extreme” conditions requiring more frequent oil replacement.

As a compromise, we assume that tire wear does not depend on start-stop conditions, but
that other maintenance and repair costs will be affected. However, the impact should not be as
large as the impact on fuel use. Some of the increased fuel use comes from the time that the car
spends sitting still; this should not impact wear on other parts. We use a stop-start adjustment that
is half as big as the adjustment for fuel use, and we cap it at the city level. That is, extreme
congestion, while it further increases fuel consumption, should not increase wear on parts
compared to ordinary city conditions. Overall, the maximum adjustment for this factor is about

70% for fuel use (for severe congestion) and about 17% for other costs.

We also assume that stop-start conditions will affect depreciation costs in the same way
as they affect repair and maintenance. While this is not reflected in N.A.D.A. price guidance, this
is in part because there is no way for the buyer to know the conditions under which the car has
been driven. In terms of real loss of “life expectancy” though, it seems intuitive that a car driven
in city conditions will not last as long as one that is driven mostly on the highway. And as with

pavement roughness, a reduced vehicle life is equivalent to higher per-mile depreciation.
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3 THE COSTS OF OPERATING TRUCKS

Our methodology for determining truck-operating costs differs substantially from that for
passenger vehicles because there are very different types of information available. When looking
at cars, there are many third party sources that estimate operating costs and resale values of
different models, as a service to potential buyers. No similar service exists for trucks. This is
probably because buyers of trucks are more knowledgeable about their purchases, and hence have
less use for such services. Since they are using trucks for a specific purpose, they tend to buy the
same type of