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Standard of Care in tire service industry
Executive summary

Tire service professionals offer tire services to the motoring public. In the
course of providing those services, they may expose themselves to liability. If a
tire service professional is found to have fallen below the “Standard of Care” in
the industry, negligence can be alleged.

This paper discusses the concept of standard of care along with some common
areas where tire service professionals may find themselves involved.  A valid sci-
entific approach to determination of the Standard of Care in a given locality is
presented, along with the results of two investigations that were undertaken us-
ing this method. 

By Joseph F. Arruda
and Jack L. Auflick
Engineering Systems Inc.

and John W. Daws 
Daws Engineering L.L.C.

Tire service professionals obviously of-
fer tire services to the motoring public.
In the course of providing those services,
they expose themselves to liability.

Arguably, the most serious liability
exposure is encompassed by an allega-
tion of negligence. In order for any pro-
fessional to be guilty of negligence, tort
law requires that:1

1. The professional owes a duty to the
person making the allegation of negli-
gence;

2. The professional has breached this
duty;

3. This breach of duty has caused
harm to occur; and

4. The person making the allegation of
negligence was, in fact, harmed.

In the context of tire service, the pro-
fessional is being paid for services, so any
subsequent failure of the tires, wheels or
other serviced components/systems may
create a danger for the vehicle owner
and/or others on the road. It is therefore
possible that harm may occur, and a legal
duty is therefore presumed.

The question as to whether or not the
tire service professional has breached the
duty owed is the fundamental question. A
term in litigation work is Standard of
Care, and a professional who has breached
the duty owed to a customer is said to have
fallen below the Standard of Care (SOC).
This is a common term in medical mal-
practice, and its use is found extensively in
tire litigation as well.

However, there is no specific legal defi-
nition for SOC in the tire service indus-
try, and its definition is often determined
on a case-by-case basis. This paper will
present some background on SOC, along
with some of the usual SOC issues that
come up in tire litigation matters.

A methodology for determining the ac-
tual SOC will be outlined, and the results
of the use of that methodology in deter-
mining some SOC related practices will
be shown. Although this paper does not
provide legal conclusions, some history
and legal discussion of Standard of Care
are provided for a better understanding
of the present work.

Legal elements of 
Standard of Care

There are numerous legal
definitions for SOC. Indeed,
the legal definition of the term
has evolved over time. In the
19th century, medical SOC
was based on custom, i.e.,
what was typically done by
practitioners was considered
standard.2

In the 20th century, this
definition expanded to that
which was typically done plus
anything that seemed reason-
able even if it was not typical-
ly done.3 The modern defini-
tion4 has several elements:
That which a minimally com-
petent physician in the same
field would do under similar
circumstances.

The 1985 case of Hill v.
Hilburn5 stated that the law
requires minimal compe-

tence in providing services. The services
do not even have to be average, other-
wise half of all services provided would
fall below the standard of care and be
malpractice. That case also stated that a
competent physician is not necessarily
liable for a mere error of judgment, mis-
taken diagnosis or the occurrence of an
undesirable outcome. 

A definition, when applied to tire serv-
ice professionals, holds that the Standard
of Care would be the care provided by a
minimally competent tire service profes-
sional under similar circumstances. 

The “best practice” for a given service
is not, a priori, the SOC for that service.
Again, the tire service professional, un-
der this definition, normally would not be
responsible for an error of judgment, a
mistaken tire assessment or the fact that
a tire failed sometime later. 

The standard of care for professionals
has been6 stated as:

“The degree of learning and skill that
the law requires all professionals to ex-
hibit and which is ordinarily possessed
by professionals in good standing in that
profession in the same locality and un-
der similar circumstances.”

This definition, since it refers to learn-
ing and skill that the law requires, is fo-
cused on licensed professions such as en-
gineering and architecture, where the
requirements for professional licensure
clearly define minimal competence. The
definition adds an additional element,
that of locality. 

However, for tire service profession-
als, there is no legal licensure, so what
constitutes a “minimally competent” tire
service professional? And the question
still remains as to what are “similar”
circumstances? 

SOC is a legal concept in the medical
area. The concept is that a medical practi-
tioner has provided treatment that meets

the SOC test if he or she has performed
the service using a “standard therapy.”

In turn, the standard therapy is that
which meets the following three condi-
tions:7

1. The therapy is proper for the condi-
tion being treated;

2. The therapy is accepted by the med-
ical community; and

3. The therapy is widely used by the
medical community.

This test applies to tire service as well.
In general, in the tire industry, whether or
not a particular tire service meets the SOC
will be true if what has been done is appro-
priate in the given instance (i.e., actually
resolves a problem or prevents some poten-
tial problem, based on the current science),
is accepted as effective by the tire industry,
and is widely practiced in similar shops in
the area where the service was performed.

In other words, the SOC must be sup-
ported by scientific testing and data that
show it is beneficial for preventing or re-
solving some tire issue or issues. The
science must have been generally ac-
cepted by the tire industry as address-
ing the stated problem. 

And the SOC must be practiced widely
by tire service personnel with similar
backgrounds and in similar circum-
stances in tire service. Failing any one of
these three tests will cast doubt on the
practice rising to the level of the SOC. 

The SOC in tire litigation matters is
typically established through the testi-
mony of individuals who hold them-
selves out, by virtue of training and/or
experience, as experts in tire service. An
“expert” is defined8 as a person who has
education, training, skills or experience
about evidence or facts before a court.
Federal Rule 702, Testimony by Ex-
perts,9 says that expert testimony must
meet three requirements:

1. The testimony must be based on

sufficient facts and data;
2. The testimony is the product of reli-

able principles and methods; and 
3. The expert has reliably applied the

principles and methods to the facts of
the case.

The SOC cannot be established by pre-
ferring one respectable body of profession-
al opinion over another. Industry guide-
lines are often cited as a basis for expert
opinions as to the SOC. The inherent dif-
ficulty in guidelines, especially those
based on consensus rather than science,
is that the biases of experts may shape
the guidelines and either exclude reason-
able choices or incorporate personal fa-
vorites as preferred options.

Indeed, the National Institutes of
Health Consensus Development Program
stated10 “this raises the possibility of po-
tential conflicts of interest given the ex-
pert’s financial and career ties to the top-
ic.” The term “Standard of Care,” when
based on such guidelines, should be used
with caution.

The “term can be self-awarded either
by a group of like-minded individuals or
by a specialist society or organization and
is a term which can be abused with the
intention of providing impact and au-
thenticity to a point of view.”11 This warn-
ing certainly holds true for the tire serv-
ice industry, where the many consensus
guidelines are created by tire companies,
vehicle makers, and other lobbying or-
ganizations servicing the industry. 

Examples of use of ‘Standard of
Care’ in the tire service industry 
Puncture repairs

The Rubber Manufacturers Association
recommendation for puncture repairs to
passenger and light truck tires states:

1. The repairable area of a tire is on
the tread between the outer two circum-
ferential tread grooves;

2. No puncture over 0.25 inch in diam-
eter can be repaired;

3. The tire must be demounted from the
rim and inspected for internal damage;
and

4. The puncture must be filled with a
rubber plug, and the inner liner must be
sealed with a rubber patch.

This recommended repair procedure is
often cited as the SOC in repair of pas-
senger and light truck tires. Therefore, a
repair consisting of a plug only, or patch
only, would fall below the SOC. The
RMA recommendation is generally ac-

cepted by the tire industry. 
This repair method is ar-

guably the best available re-
pair method, as well as the
most costly. While the rec-
ommendation is indeed a
best practice, there is ab-
solutely no scientific evi-
dence supporting the notion
that a repair not conforming
to the RMA recommendation
makes the tire more likely
than not to fail.

No scientific studies or peer
reviewed papers exist that
support the idea that not fol-
lowing the RMA’s puncture
repair recommendation will
cause a repaired tire to fail
prematurely.

This means that the RMA
repair recommendation does
not have scientific support
and does not satisfy that cri-
terion. In the RMA’s own
2006 survey12 of worn out
tires removed from service,
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Fig. 1. 2010/2011 Combined results: List the criteria for inspecting the tires that will remain on the vehicle fol-
lowing a two-tire replacement.
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it was found that fully 87 percent of
puncture repairs in those tires did not
conform to the RMA recommendation. 

That is, 87 percent of all repairs were
done with a patch-only or plug-only re-
pair technique, and the repaired tires
did not fail with those repairs. Given
these facts, the RMA repair procedure
does not satisfy the criterion of being
widely used. From this perspective, this
repair recommendation cannot be con-
sidered the SOC.

To be sure, elements of the RMA’s rec-
ommendation, namely demounting the
tire to inspect for internal damage and
restricting repairs to a certain size and
region of the tire are certainly recom-
mended for proper repairs.

However, it is often opined that the
simple fact that the tire was not repaired
with both a patch and a plug made the
repair service fall below the SOC. Clear-
ly, the RMA recommendation is a con-
sensus-based guideline developed and
published by the tire industry.

Best tires on rear axle
Most tire manufacturers recommend

that when replacing tires on a vehicle,
all four tires should be replaced at the
same time. However, when a customer
only wants to purchase two tires, a com-
mon tire industry recommendation is
that the new tires should be placed on
the rear axle of the vehicle.

The justification for this recommenda-
tion is that cornering traction or hy-
droplaning on wet pavement can be a
function of tread depth, and it is desir-
able from a vehicle stability standpoint
to have greater cornering force available
on the rear axle.

This may help to reduce the likelihood
of a wet pavement oversteer resulting in a
single vehicle loss of control. There is cer-
tainly scientific support in the literature
for this determination, though the
strength of the effect is also a function of
several other important factors, such as
vehicle speed and pavement water depth.13

Oversteer is one way in which single-
vehicle wet traction loss of control can
occur, and understeer, resulting from
having tires with too little tread depth
on the front axle, is another.

Blythe and Seguin14 have
shown that single-vehicle
wet traction loss of control
crashes occur in real situa-
tions when the tires on ei-
ther the front axle or the
rear axle have too little
tread depth.

If a tire service, whether
installation or rotation, re-
sults in the tread depth on
the rear tires being less
than that on the front tires,
it may be alleged that the
service falls below the SOC. 

This opinion is often of-
fered regardless of the dif-
ference in tread depth be-
tween the front tires and
the rear tires, and whether
or not the accident occurred
in wet weather. 

Since the science support-
ing new tire placement on the
rear axle is based solely on
the reduction of grip of lower
tread depth tires on wet pave-
ment, there must be wet
pavement, and there must be
a measureable grip difference
between the front and rear
tires in order for any harm to
have been attributed to the
tire placement.

For example, if a person
buys a new pickup truck,
which will habitually wear

there has been a tread separation, since
a tire missing the tread and outer steel
belt has been shown to lose about 50
percent of its cornering power. 

However, in reviewing the National
Highway Traffic Safety Administra-
tion’s (NHTSA’s) complaint database15

associated with the Wilderness AT re-
call in the year 2000, an assessment of
likelihood of crashes with tire failure
can be made. 

In the 2,680 reported cases involving a
tire failure where the tire location was re-
ported as well as whether or not there was
a crash, only 14.6 percent of the failures
resulted in a crash (note that the existence
of tire failure reports where there was not
a crash is unique to this database).

This was despite the fact 76.9 percent
of the tire failures occurred on the rear
axle of the vehicle. Tire failure on the
rear axle was shown to be slightly more
difficult to control, as 88 percent of the
crashes resulted from a tire failure on
the rear axle, a higher value than the
percentage of rear tire failures. In the
non-crash cases, 75 percent of the tire
failures occurred on the rear axle. 

Mounting the two new tires (or the
deeper tread depth tires) on the rear
axle may be appropriate for treating wet
traction loss of control. Early studies us-
ing shaved tires on the rear axle and
new tires on the front axle showed dra-
matic instances of single-vehicle loss of
control on wet pavement.16

A more recent study17 however, showed
that single-vehicle loss of control is more
likely if the tires on either axle have less
than 4/32” of tread depth, rather than
where they are placed. Indeed, these
studies have called into question results
from tests using shaved tires, as tires
modified in this manner do not appear to
perform like normally-worn ones. 

This implies that the recommendation
to place two new tires on the rear axle is a
best practice rather than an SOC, since
the scientific support is mixed. However,
the tire manufacturers’ recommendations
do not generally address tire rotation,
which is a routine service recommended
by both vehicle manufacturers and tire
manufacturers based on mileage.

Study work presented later in this pa-
per will deal with the ques-
tion of how widely this rec-
ommendation is practiced
in the tire service industry.

Tire age
Many vehicle manufac-

turers recommend that a
passenger or light truck tire
should be replaced if its
chronological age exceeds
six years. Most tire manu-
facturers recommend that a
passenger or light truck tire
should be replaced if its
chronological age exceeds 10
years.

Tire makers also generally
recommend that vehicle
owners follow the recommen-
dations of the manufacturer
of their vehicle. Chronologi-
cal age of a tire can easily be
determined from the Depart-
ment of Transportation (DOT)
code molded into the tire
sidewall, although physically
accessing the DOT code may
require raising the vehicle on
a lift so the inner sidewalls of
the tires can be seen. 

There is, however, no reg-
ulatory or statutory re-
quirement to remove a tire
from service simply due to
its chronological age.

the rear tires more rapidly than the front
tires, then the tires would have to be rotat-
ed from front to rear at regular, and short,
intervals to avoid progressively shallower
treaded tires on the rear axle. In contrast,
front wheel drive vehicles typically wear
the front tires more rapidly than the rear
tires.

In that situation, the tires can never be
rotated, since doing so will move the shal-
lower tread front tires to the rear axle.
Logically, there must be some threshold
of difference in tread depth between the
front and the rear tires for there to be
some influence on wet traction. If the

pavement was wet, then how much tread
depth difference is significant needs to be
determined scientifically. If the pavement
was dry, this cannot apply at all. 

This recommendation is sometimes
extended to state that the older tires
should have been placed on the front
axle. This is an example of attempting
to stretch the recommendation well be-
yond any scientific basis that may have
existed. The rationale for this argument
is that an older tire is more likely to sus-
tain a tire failure, resulting in a loss of
traction on that corner of the vehicle. 

These claims are typically seen where

Arruda

Auflick

Daws

Fig. 2.  2010-11 Combined results: What is your store policy for selling new tires from store inventory?

See Service, page 16
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Any vehicle service not recommending
replacement of tires over six years old is of-
ten criticized as falling below the SOC. Not
surprisingly, the six-year threshold is al-
most always used in litigation. Note that
very little research exists on aging in medi-
um radial truck tires of the type that serv-
ice the trucking industry, although the
same six-year recommendation likely will
be used for that tire type as well. The rec-
ommendations discussed above are con-
sensus-based guidelines. 

The NHTSA has studied tire aging ex-
tensively, found no scientific basis for
removing a tire at some age, and has
therefore refused to require tire removal
at any point due solely to chronological
age.18 The aging process is largely due to
oxygen from the inflation gas inside the
tire permeating into the rubber compo-
nents of the tire.

Research has shown that tires oxida-
tively age more rapidly in hotter cli-
mates than in colder ones, so a 10-year
old tire in Detroit, for example, might
have similar oxidation degradation as a
5-year old tire in Phoenix.

Since the rate at which tire properties
degrade with age is also highly variable,
NHTSA concluded that it was not possi-
ble to determine the age at which any
given tire would certainly fail in service. 

Ford Motor Co. was the first U.S. ve-
hicle manufacturer to make the six-year
recommendation. The rationale was
based on the development of a protocol
to artificially age tires in an oven in an
oxygen-rich environment such that the
rubber crosslink states were equivalent
to tires that had aged in Phoenix for six
years.20, 21, 22, 23, 24

No scientific data was produced in the
above-referenced papers that suggested
that tires more than six years old were
more likely than not to fail. This confirms
NHTSA’s work noted earlier. 

Ford, however, recommended that all
tires, including unworn spare tires, be re-
placed at six years of age. The vast majori-
ty of vehicle manufacturers followed
Ford’s lead, even though little effort was
expended to increase the use of the full-
sized spare tire in a five-tire rotation.

Tire manufacturers have generally rec-
ommended a 10-year replacement. The
vast majority, about 98 percent, of tires
wear out in that time. The glaring excep-
tions are the full-size spare tires found on
light trucks and sport utility vehicles. 

In addition, replacement tires may
spend some extended time in a ware-
house prior to their initial sale. In that
situation, they are not mounted and in-
flated, and they are therefore not aging
oxidatively due to the high-pressure in-
ternal inflation gas. 

Identifying tire age based on the DOT
code and recommending it be replaced if
over a certain age is often cited as the
SOC. This has been claimed in some cas-
es even if the service performed on the
vehicle was simply an oil change, state
inspection or multi-point inspection. 

Both the six-year and the 10-year re-
moval recommendations appear to be con-
sensus-based guidelines, since there is
nothing scientific upon which to favor one
of these recommendations over the other. 

However, since the environment that
the tire works in plays a role in how it
ages, any science-based recommenda-
tion also must take environment into ac-
count. The RMA’s 2006 survey found
tires had been removed from service all
over the U.S. due to wear at ages rang-
ing from two years to 16 years. 

While tires do age oxidatively, the
chronological age at which any given tire
must be replaced cannot be determined
scientifically. Therefore, a removal rec-
ommendation based on chronological age
cannot rise to the SOC. A scientific basis
favoring either of these recommenda-
tions by the tire industry, as well as how
widely these recommendations are used,
remains in question.

Scientific methodology for
determining Standard of Care

The above discussions have shed some
light on issues surrounding SOC in the
tire service industry. Typically, if a prac-
tice is claimed to be the SOC for the tire
service industry, it has industry support. 

The scientific basis for the practice, if it
exists, can be researched in the literature.
If the science supports the recommenda-
tion, then the question becomes “How can
one determine how widely the practice is
used in a scientifically-valid manner?”

If the practice can be shown to be wide-
ly used, in addition to being scientifically
based and having industry support, then
it can be readily claimed to be the SOC.
The elements which must be addressed
in establishing an SOC in a given litiga-
tion matter are related to the level of
service that would be provided by:

1. A service provider with similar
background and training;

2. In the same geographical area; and
3. In similar circumstances.
The use of field studies is an accepted

method for developing data about prac-
tices, opinions and the like. Field stud-
ies may take the form of polls, question-
naires, undercover testing and so on. 

In order to yield information about
the SOC useable in a litigation matter,
field studies must be designed so that
the data has validity in terms of the
providers, geographical area and cir-
cumstance.

The following discussions cover the
statistical issues to be addressed along
with field studies that were actually per-
formed to determine how widely a prac-
tice is used in the tire service industry.

Field study
The field studies presented here con-

sisted of two methods for testing the

standard of care of automotive tire serv-
ice providers: 

1. An interview process, whereby the
shop owner, manager, service writer or
mechanic was asked a series of questions
pertaining to the subject issues; and

2. Testing the SOC in a practical man-
ner, i.e., equipping vehicles similarly so as
to test the hypothesis with the same, or
substantially similar set of circumstances. 

While it is valuable to learn what a
shop owner, manager or technician has
knowledge of, it is potentially more im-
portant from an SOC perspective to un-
derstand how that knowledge is actually
applied in the shop on a day-to-day ba-
sis. From this perspective, the second
study type, i.e. practical testing, may be
more revealing than the first, but both
study types can yield important infor-
mation. Practical testing, however, can
be significantly more expensive to actu-
ally accomplish.

The field studies discussed here were
conducted by one of the authors in De-
cember 2010 and November 2011. The
2010 study was conducted in the Texas
cities of Austin, Beaumont, Dallas, Fort
Worth, Houston and San Antonio (larg-
er metropolitan areas). 

The 2011 study was conducted in the
Texas cities of Abilene, Denton, San An-
gelo and Wichita Falls (smaller metro-
politan areas). The stores visited in the
2010 study included the national chains
of eight major tire sellers/servicers. The
2011 study included national chain and
independent stores of 11 tire sellers/ser-
vicers. Both study sets consisted of oral
and practical methods, which included, 

1. An oral survey of the store’s proto-
cols related to:

a. Inspection criteria for selecting the
two tires that will remain on the vehicle
following a two tire replacement;

b. Tire placement when installing two
new tires on the vehicle; and 

c. Rotation as a preventative mainte-
nance measure.

2. A practical test of the application of a
store’s practices when a vehicle needing a
two tire replacement was presented and
the customer specifically requested place-
ment of the new tires on the front axle.

In all, 61 stores participated in the oral
survey and 69 stores participated in the

practical test. As can be deduced from the
description of the oral survey elements
above, this SOC area has many subtopics
associated with how to select the tires
that remain. In addition, once the new
tires have been installed, the study ad-
dressed the issue of what criteria are used
for ensuing rotations.

Researchers conducting field work en-
gaged tire store participants simultane-
ously, i.e., conducting both a sit down in-
terview and practical test at the same
time. The researcher that engaged the
participant for the oral interview would
ask essay style questions and record the
participant’s answers.

The researcher conducting the practi-
cal test would do so as a surrogate cus-
tomer with the test vehicle at hand. In
this case, the participant would be un-
aware that their procedures were being
documented. 

Statistical issues to be addressed
in study work

How large must a sample be or how
many data points must be collected to en-
sure valid and reliable results? Here, a
“point” is a shop that is the subject of a
survey—for each question or issue, there
will be as many responses (i.e., points) as
there are shops being surveyed. How do
we define that number in order to ensure
that the conclusions drawn are acceptable
in a court of law?

Statistics is the study of the collection,
analysis, interpretation, presentation and
organization of data that also includes the
planning of data collection in terms of the
design of surveys and experiments. In the
Federal Court system, there are impor-
tant requisites for the application of exper-
imental design and statistical analyses
that derive from the Federal Rules of Evi-
dence. In particular, Rule 702 (amended
in 2011) states:

“A witness who is qualified as an ex-
pert by knowledge, skill, experience,
training, or education may testify in the
form of an opinion or otherwise if:

1. The expert’s scientific, technical, or
other specialized knowledge will help
the trier of fact to understand the evi-
dence or to determine a fact in issue;

2. The testimony is based on sufficient
facts or data;

Fig. 3. Oral survey data considering tire placement.

2010: When a customer insists on front placement. 2011 When a customer insists on front placement.

Fig. 4. Oral survey data showing response to customer request.

2010: On which axle will you install the new tires? 2011: On which axle will you install the new tires?
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Fig. 6. Comparison of the oral survey data with the practical evaluation data showed that a significant number of shops made
the same recommendation in both cases.

2010: Oral recommendation versus practical recommendation.      2011: Oral recommendation versus practical recommendation.

2011: Did not recommend rear axle installation when
asked to install new on the front.

2010: Did not recommend rear axle installation when
asked to install new on the front.

Service
Continued from page 16

3. The testimony is the product of reli-
able principles and methods; and

4. The expert has reliably applied the
principles and methods to the facts of
the case.”

While being rather generic, the under-
lying implication is that data and facts in-
troduced to the court must be based on
sound scientific knowledge and valid sta-
tistical analysis. While Rule 702 does not
specifically define these aspects, it sup-
ports both the Frye and Daubert decisions
that empower judges to be the gate keep-
er and decision makers with respect to
science, statistics and expert testimony.

Within the context of determining the
SOC in the tire industry, several ques-
tions must be addressed when creating
surveys or developing experimental de-
signs. The first such question is how many
subjects or responders must there be to as-
sure the results are valid and reliable.

“Validity” implies that the research
tools actually measure what they were
intended to measure, while “reliable”
suggests that if you use the test at one
point in time and then at another point
in time, the results should be similar,
assuming a similar pool of subjects. 

There is a complex statistical answer
to the “how many” question, but it is
also predicated on if and how a re-
searcher intends to use that data. If, for
example, the researcher is only intend-
ing to collect local information from a
survey with one group, one might need
only 10-12 subjects. 

The most important key here would
be that the researcher has collected a
representative sample of subjects that
reflects the characteristics of the larger
population.

These descriptive methods typically
calculate averages and variances, such as
a mean and standard deviation. They also
can involve using percentages, i.e., 80 per-
cent of our subjects agreed/disagreed, his-
tograms, or frequency tables to further
describe the data that was collected.

While descriptive statistics are the
most common form of statistical analy-
sis summarizing data in a meaningful
way, they do not allow the researcher to
make generalizations to the population
or generate conclusions beyond the data
that have been analyzed. Descriptive
statistics simply describe the data.

If on the other hand, the researcher
needs to make generalizations about
groups within the larger population, the
researcher should use methods of infer-
ential statistics. 

In this approach the researcher collects
data by developing specific experimental
designs and survey samples, with assur-
ances that a representative sample or
samples are collected from each group of
concern. 

In an experimental study, the re-
searcher also develops hypotheses that
are to be tested, collects data from the
subjects, then takes additional measure-
ments using the same procedure to deter-
mine if the analysis has modified the val-
ues of the measurements.

For example, in one proposed study,
the researchers were interested in de-
termining the appropriate SOC for tire
stores within a large U.S. metropolitan
area. The researchers generated several
hypotheses, such as “large national tire
chains differed in the standard of care
compared to regional chains or individ-
ual mom and pop tire stores.”

For this study, great care was taken
to eliminate experimental bias and error

during the testing to assure accurate
and reliable results. In this example, the
null hypothesis was that there were no
differences between the three types of
stores. There was also a second hypothe-
sis that “female tire buyers may be treat-
ed differently than male tire buyers.” 

So the researchers set up a complex
protocol and experimental design with a
sufficiently large number of data points
(i.e. at least 15-18 in each group) to en-
sure that valid and reliable statistical
inferences could be generated from the
data, based on a representative sample
for each of the three tire store groups
and two genders. 

This example of representative sam-
pling assures that inferences and conclu-
sions from the statistical analyses could
extend from the sample to the popula-
tion as a whole, i.e. all of the tire stores
within the large metropolitan area. 

Descriptive statistics allow the re-
searcher to describe and compare re-
sults qualitatively. 

However, when the researcher relies
on the powerful inferential statistical
methods, the comparisons of means or
standard deviations from groups of sub-
jects can generate probability values of
how likely these results were to occur by
chance as well as allowing the researcher
to make statements related to whether
observed differences between groups
were statistically significant or not. 

When the researcher has a valid test of
statistical significance, one also can begin
to make inferential generalizations from
the observed data with respect to charac-
teristic of the population. These inferen-
tial statistics rely on mathematical theo-
rems that in turn operate under the
framework of probability theory.

There are numerous statistical meth-
ods to use within descriptive and infer-
ential statistics that accurately define
the relationships within a data set or re-
lationships between samples.

So we now return to the first question:
how large must a sample be or how
many data points must be collected to
ensure valid and reliable results? As
stated above, the answer can be com-

plex, but it relies on the researcher’s re-
quirement for accuracy and the underly-
ing population.

For simple descriptive statistical analy-
ses, some statistical “rules of thumb” sug-
gest that an adequate sample size within
each group should be 10-15 or more data
points. Some suggest 30 or even 40 data
points. Ideally more is better, because the
larger the sample, the more likely it is to
resemble the population from which the
data was drawn.

The “more is better” philosophy has to
be bounded by the practical costs of col-
lecting the data, but both views need to
reflect that the collected data and statis-
tical inferences are both valid and reli-
able and representative of the popula-
tion. In the results discussed in the next
section, one of the authors used descrip-
tive statistics to analyze results, after
collecting more than 60 individual data
points for each question in the survey. 

While no inferential statistical tests
were done in this survey, this large sam-
ple helped ensure that the descriptive
results were both valid and reliable.

Results of the exemplar study 
Tire inspection/tire chronological
age

Oral survey data indicated that when
tire professionals were asked to list the
criteria for inspecting the tires that would
remain on the vehicle following a two-tire
replacement, 100 percent of participants
based their inspection decision on the out-
wardly visible appearance of the tires,
with 83 percent listing treadwear or tread
depth as a factor and 21 percent listing
tire age as a factor, as shown in Fig. 1.

As discussed previously, there is no
scientific support for removing a tire at
any given age. Since the survey showed
that only 21 percent of service providers
considered tire age in selecting the tires
to remain on the vehicle, age is not
widely used in the selection process and
cannot be considered the SOC.

When tire professionals were asked,
“Based on a tire’s DOT code, what is
your store policy on selling new tires?”
62 percent said they would sell tires up

to 3 years old. Fig. 2 shows the percent-
age of survey answers for each chrono-
logical age question.

With regard to chronological age,
these data indicate the criteria for in-
spection of those tires that will remain
on the vehicle during a two-tire installa-
tion is largely predicated on the outward
appearance of the tire rather than the
DOT manufacture date. 

The use of the manufacture date is
further flawed when you consider the
tire store’s sales policy; as mentioned
above, 62 percent of tire stores said they
would sell a tire up to three years old
from store inventory.

This presents another problem when
you consider a tire that has perhaps an
80,000-mile tread warranty. Selling this
tire at three years old most certainly
means it will not come anywhere close
to reaching its full treadwear potential
by the end of six years. 

These data clearly indicate that con-
sidering the age of the tires on the vehi-
cle is not widely done, so it is simply not
possible to consider a recommendation to
remove a tire at six years of age, based
on its date of manufacture, as the SOC. 

New tire placement
Oral survey data indicated that when

tire professionals were asked, 75 per-
cent of the 2010 survey participants and
71 percent of the 2011 survey partici-
pants said the recommended placement
for two new tires would be to the rear
axle of the vehicle. 

These data are shown in Fig. 3. Sev-
eral expressed that the two new tires
should be placed on the drive axle of the
vehicle, i.e. placement on the front axle
of front-wheel-drive vehicles and on the
rear axle of rear-wheel-drive vehicles. 

The placement recommendation for
new tires on the rear axle of the vehicle
therefore appears to be widely known.

When asked what they would do when
a customer insists on placement of the
new tires on the front axle, 70 percent of
2010 survey participants said they would
comply with the customer’s request and
67 percent of 2011 participants said the

Fig. 5. Practical survey data on shop recommendation.
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Technical
same, as shown in Fig. 4. 

This indicates that complying with
customer requests is the norm in the
tire service industry. Refusal of a cus-
tomer request as to tire placement is not
widely done and therefore does not rise
to the level of SOC.

Practical test data, shown in Fig. 5,
indicates that when a vehicle was pre-
sented for a two-tire installation, and the
driver requested the new tire placement
on the front axle, most tire stores did not
make a recommendation for placement
of the new tires on the rear axle.

Seventy-four percent of 2010 tire stores
tested did not make a recommendation to
install the new tires on the rear axle. Sim-
ilarly, 73 percent of 2011 tire stores tested
did not recommend new tire placement on
the rear axle. This practical study con-
firms the results of the oral survey re-
garding customer request.

A comparison analysis was performed
of those tire stores that participated in
both the oral survey questions and the
practical test. 

Of those participants, 60 in total, 20
percent of 2010 participants said that
the new tire installation should go on
the rear during the oral survey and also
made that recommendation during the
practical test. Some 33 percent of 2011
participants responded with the recom-
mendation on both the oral survey and
the practical test. 

This comparison is shown in Fig. 6
and confirmed that customer input was
a significant factor in deciding tire place-
ment when only installing two tires.

After a test subject voiced the recom-
mendation to install the new tires on the
rear axle, the surrogate customer insist-
ed that they be installed on the front
axle of their vehicle. In this scenario, 10
percent of the 2010 test participants re-
fused to install the tires as requested. 

Similarly, 9 percent of 2011 test par-
ticipants also refused to install the tires
on the front axle as requested. These
data are shown in Fig. 7.

Fig. 7 clearly shows that most tire
stores will not refuse to sell the two new
tires rather than place them on the front
axle.

Both the oral and the practical data
clearly show that complying with the
customer’s request to install new tires
on the front axle takes precedence over
the recommendation for installation of
the new tires on the rear axle. There-
fore, the installation of the new tires on
the rear axle does not rise to the level of
SOC, since it relies heavily on the wish-
es of the customer. 

Of note is that some tire companies,
such as Michelin, simply recommend
that two new tires be installed on the
rear axle “in the absence of a tire service
professional’s recommendation or con-
sumer’s preference to the contrary.”24 re-
flecting what actually occurs in practice.

Tire rotation
Oral survey data regarding tire rota-

tion practices indicates that most tire
retail professionals said that they would
rotate tires using various patterns that
involved switching the mounted axle for
each tire. The results of the oral surveys
are shown in Fig. 8.

Generally, shops indicated they would
rotate tires based on a mileage interval,
typically 5,000 to 6,000 miles. Some tire
professionals indicated that they would
defer to the vehicle manufacturer’s rec-
ommendations for the correct mileage
interval for tire rotation. 

When asked, “What is your tire rota-
tion recommendation based on?” 92 per-
cent of 2010 participants identified
mileage as a consideration. Similarly, 58
percent of 2011 participants identified

Fig.7. Practical survey data on shop response to customer request after recommendation.

mileage as a consideration.

Practical application of new on
the rear

Vehicle design plays a role in whether
or not “new on the rear” actually can be
accomplished. Many vehicles have dif-
ferent size tires on the front and on the
rear. Others call out a particular tire for
each wheel position, and as a result, no
tire rotation can be accomplished under
any circumstance. 

On such vehicles, when a tire needs
replacement, the new tire always will be
placed in the position of the tire it re-
places. These data do not include vehi-
cles of this type.

The field study data shown further
challenges the practical application of
new on the rear when compared with
preventative maintenance recommenda-
tions published by vehicle manufactur-
ers. When asked, 75 percent of 2010 and
52 percent of 2011 survey participants
indicated that they would rotate tires
based on a mileage interval, regardless
of the tread depths on the tires on the
vehicle. These data are shown in Fig. 9.

Fig. 9 clearly shows that mileage is
the predominant criterion service
providers use in recommending tire rota-
tion. Tread depth is minor consideration
used by 5-10 percent of shops surveyed.

Therefore, in a case where two new
tires have been placed on the rear axle,
refusing to rotate the tires after that
point cannot be considered the SOC.
Furthermore, any anti-hydroplaning
benefit from placing new tires on the
rear axle of a vehicle only lasts until the

first tire rotation.
Given equal wear rates for all the

tires installed on the vehicle, following
the manufacturer’s recommended tire
rotation interval would, therefore, place
the less worn tires on the front axle for
approximately 50 percent of the time. 

In the instances where two new tires are
paired with two tires having 30 percent to
50 percent tread wear, the tread depth dif-
ference could be significant. Tire makers
generally recommend replacement of all
the tires on the vehicle at the same time. 

This approach completely eliminates
the problems associated with follow-on
tire rotations at the potential expense of
scrapping a pair of tires that may have 50
percent or more useable tread remaining. 

Conclusions
The SOC in the tire service industry

has no specific legal definition. However,
it is reasonable to expect that experts of-
fering legal testimony on the SOC should
be able to provide scientifically and/or sta-
tistically valid bases for their opinions. 

Any SOC must have scientific sup-
port, industry support and be widely
practiced. Clearly, many of the current
SOC issues in the tire service industry
are industry-supported and are consen-
sus-based guidelines. What is clearly
missing is the determination of how
widely used the practice might be.

The data presented here challenge the
notation that the recommendation to in-
stall two new tires on the rear axle is a
SOC. It shows that, in day to day opera-
tion, tire professionals install new tires
on the front for a variety of reasons, in-

cluding customer preference, and that
the placement of the tire with the deep-
est tread on the rear axle is a temporary
placement at best. 

Inconsistency in tire industry and ve-
hicle manufacturer recommendations,
i.e. placement and rotation recommen-
dations, further undermine the notion
that placement of new tires on the rear
is the SOC.

With regard to chronological age, these
data indicate that the criteria for inspec-
tion of those tires that will remain on the
vehicle during a two-tire installation is
largely predicated on the outward ap-
pearance of those particular tires. 

The chronological age of the tire as a
criterion does not appear to be widely
used in this regard. Furthermore, using
the date of manufacture is inherently
flawed when you consider tire stores’
sales policies. 

Recall that 62 percent of tire stores
said they would sell a tire up to three
years old based on the date of manufac-
ture. Because the new uninflated and
properly stored tire does not begin its
oxidative aging process substantially
until mounted and inflated, this tire still
is effectively new when sold.

This presents a contradiction with re-
gard to useful life, whether it be a
mileage guarantee or calendar time guar-
antee when the date of manufacture is
used to determine the chronological age. 

These data support the conclusion
that tire industry recommendations dis-
cussed above are likely consensus-based
guidance for best practice, and that

2010: Refused to install new tires on the front axle. 2011: Refused to install new tires on the front axle.

Fig. 8. Oral survey data regarding tire rotation criteria.

2010: Rotation recommendation basis. 2011: Rotation recommendation basis.

Fig. 9. Field survey results on the basis of tire rotation.

2010: Rotation on mileage only. 2011: Rotation on mileage only.

See Service, page 20
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these recommendations do not rise to the
level of a SOC. Ultimately, a court will
decide if the facts of any legal matter at
hand, along with the support of scientific
study results like those presented here,
prove or disprove negligence of the Stan-
dard of Care in any court case.
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A smashing success
Dream comes true as James christens newest blimp

By Erin Pustay Beaven
Rubber & Plastics News Staff

SUFFIELD, Ohio—There is a sound that dreams make when
they come true, and it sounds a little like breaking glass.

At least, that’s the sound the dream-come-true made for Sa-
vannah James when she christened Goodyear’s newest airship,
Wingfoot Two, by smashing a champagne bottle against its
wheel during a ceremony held on Oct. 21.

For James, Akron is home. Goodyear, likewise, calls the city
home, and as a result, it’s not uncommon to see one of the com-
pany’s blimps floating through the sky on sunny days or sum-
mer evenings. In Akron, you look up, see the blimp and know
you’re home.

“I still vividly remember what it was like as a little girl, to
look up in the sky and see the iconic Goodyear blimp rolling
by,” James said. “As I looked up in the sky at the Goodyear
blimp all those years ago… never in a million years did I think
that I would be standing here in front of you all today, chris-
tening the latest addition to this world famous fleet.”

James, an Akron native and businesswoman, has made a
commitment to serve the community through the philanthrop-
ic work she oversees as part of the LeBron James Family
Foundation, a not-for-profit organization founded in 2004 by
her husband, Cleveland Cavaliers’ star LeBron James.

It was this commitment to the community that stood out to
Goodyear officials, according to Richard Kramer, company
chairman, president and CEO. And it was this commitment to
the community that led the company to choose her to christen
the newest airship.

“She has a passion for improving her local community and
inspiring young women to dream big dreams and achieve big
goals,” Kramer said, adding later: “Savannah was the perfect
person to (christen Wingfoot Two); it was a very easy choice.”

Through her work with the LeBron James Family Founda-
tion, James has launched a mentoring program that supports
and encourages teen girls as they work through transitional
times in their young adult lives. Her goal, through the pro-
gram, is to inspire young ladies to set and attain goals that
lead them closer to their biggest dreams.

For James, simply christening one of Goodyear’s iconic air-
ships is a reminder that “a kid from Akron” can grow up to im-
pact the community—and the world—in unique ways.

“My biggest dream,” she said, “is for young people growing
up in Akron, when they look up in the sky and see that iconic
Goodyear blimp, I want them to be inspired. I want them to
grow up knowing that they can be anything they want to be. I
want them to be supported and encouraged in everything that
they do. I want them to believe in their dreams and know they
can achieve them.”

According to Kramer, Goodyear’s blimps are a symbol of in-
spiration and innovation; they are visual proof that ideas can
take flight, taking dreamers to new heights. Goodyear built
and christened its first helium-filled public relations airship,
dubbed the Pilgrim, in 1925 and since then has engineered and
constructed more than 300 blimps.

“We are proud to have this majestic airship represent our
118-year history and our associates around the world,” Kramer
said. “It’s part of who we are.”

It’s that close connection to the blimp that makes finding the
right person to christen so important, he said.

“As another kid from Akron,” James said, echoing the fa-
mous phrase her husband used when he returned to his home-
town to play basketball for the Cavs, “I am proud to be part of
this Goodyear legacy, rooted in honor and tradition.”

In christening Wingfoot Two, she became the fifth woman to
help launch one of the company’s airships, joining aviator
Amelia Earhart (1929); astronaut Sally Ride (2000); Lesa
France Kennedy, president of International Speedway Corp.
(2006); and Robin Roberts, co-anchor on ABC’s “Good Morning
America” (2014). It is an honor that she treasures.

“I am very, very humbled and grateful that they chose me,”
James said. “That is a very big deal for me. Being an African-
American woman, I am very proud to say I am one of the
women who christened the Goodyear blimp.”

Richard Kramer, Goodyear chairman and CEO, shares a laugh
with Savannah James after James christened Goodyear’s
Wingfoot Two during a ceremony on Oct. 21.
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