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INTRODUCTION

Realisticpredictionof the future levelsof automobileuse is
importantto plan to meet the futuredemandsput on our Nation’sstreets
and highways. Beforerealisticpredictionscan be made, the current
characteristicsand factorsaffectinguse of the automobilemust be
understood.

fie followingreport presentsdata cmnpiledfrom the Nationwide
PersonalTransportationSurvey concerningthe use of automobilesby
households. These data were used to estimatethe averageannualmile-
age per automobileand to relateautomobileuse to seven selected
variables.

DI?SCRIFTIONOF DATA

Data collectedin this surveywere used to study the effectof
seven selectedvariableson automobileuse expressedin averageannual
miles ~r vehicle~1. These sevenvariableswere: number of cars in
the household~/, age of the automobileby year model, cars purchased
new or used, annual incmneof the household,occupationof the principal
operatorof the autmobile, place of residenceof principaloperatorby
incorporatedplacesand unincorporatedareas,and size of the Standard
MetropolitanStatisticalArea.

~/ In this survey,peoplewere asked to estimateannualmiles for
each vehiclein theirhouseholds. Therefore,data presentedrepresent
estimatedaverageannualmiles per vehicle.

2/ For this survey,householdswere selectedto representthe
civil?an,non-institutionalizedpopulation. Therefore,the total number
of automobileswill be less than the universeof registeredvehicles.
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HIGHLIGHTS

Automobiles in two- and three-or-morecar households averagemore

miles per vehicle annually than automobilesoperated from one-car

households.

As the average age of the automobile increases,the average

annual miles per automobiledecreases.

The average age for all cars, whether located in a one-, two-,

or three-or-morecar household, remains relatively constant.

Consideringall year-models,automobilespurchased as new appear

to have higher average annualmiles per vehicle than automobiles

purchased as used. However, for any particularyear-model, cars

purchased new have lesaer annualmileage per vehicle than cars

purchasedused.

Approximately50 percent of cars are purchased new and approxi-

mately 50 percent are purchased used.

As the annual income of the household increases so does the

average annual miles per vehicle.

Vehicles operated by residents of incorporatedplaces account

for nearly two-thirdsof all vehicle miles of travel.

Passenger automobilesaveraged 11,600miles annually.
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BACKGROUNDAND PROCEDURES

Background

The Nationwide Personal TransportationSurvey was designed to
obtain up-to-date infomtion on national patterns of travel. Earlier
surveys, limited primarily to automobile and truck travel,were
conducted in a number of States between 1930-1940and more recently
between 1951-1959. In April, 1961, a national survey was conductedto
estimate characteristicsof travel and ownershipand use of automobiles.
In this national survey, famiIy income data were availabIewhich could
be related to travel patterns.

Survey procedures

Data for the Nationwide Personal TransportationSurvey were
collected in 1969-1970by the Bureau of the Census of the Department
of Conunercefor the Federal Highway Administrationof the Department
of Transportation.

The survey was based on a multi-stage probabilitysample of
housing units located in 235 sample areas, comprising485 counties
and independentcities, representingevery State and the District of
Colwbia. me 235 sample areas were selected by grouping all the
Nation’s counties and independentcities into about 1,900 primary
sample units (PSU’S)and further forming 235 strata containingone or
more PSU’S that are relativelyhomogeneous according to socio-economic
characteristics. Within each of the strata, a single PSUwas selected
to represent the stratum. Within each PSU, a probabilitysample of
housing units was selected to represent the civilian non-institutional-
ized population.

The households in the Nationwide Personal TransportationSurvey
cmprised two outgoing panels in the Quarterly Housing Survey (QHS)
conducted by the Bureau of the Census. One panel was interviewed
in April, July, and October, 1969 and January, 1970; the second panel
was interviewedonly once in August, 1969.

Experienced field staff of the Bureau of the Censuswere assigned
to the survey. Training consistedof a one-day session for field
supervisorsby Washington office personnel,and a one-day session of
training of the interviewersby field supervisors. In addition,
interviewerswere assigned hme-study exercises to be turned in before
each interviewperiod. The interviewerswere also observed period-
ically by field office supervisorypersonnel.

The completed questionnaireswere edited first in tbe Census
regional field offices to clear up inconsistenciesand omissionsand
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later in the Washington office. The data were then coded, put on tapes
and mechanicallyedited. An edited tape for each of the months of the 4
survey was furnishedto the Federal Highway Administrationfor process-
ing. d

At the first visit to a selectedhousehold, in panel 1 during
April, 1969, and in panel 2 duringAug”st, 1969, sections I through ~
VII of the household questionnairewere completedas well as a control 3
card. On the control card were entered data on characteristicsof the
household such as income,automobile ownership,and age and sex of i
persons in the households. Only Section VI and VII of the questionnaire
were completedat subsequentinterviewsat the households in panel 1.

Each of the tables in this report will
to a particular table from which the sample
sample bases are identifiedin Appendix A.
is also found in the Appendix.

indicatea referencesource
base can be determined. These j
A copy of the questionnaire

.

Survey is based on a

Samplingvariability

The Nationwide PersonalTransportation
probabilitysample and the estimatesare subject to sampling variability.
The term “samplingvariability”refers to the expected differencesbe-
tween the results of the survey and those that would have been obtained
had a complete census been taken.

Sune items such as person or household characteristicsor number
of vehicleswere collectedonly during the first visit to a household
in April or August. Standard errors of estimates,measures of sampling
variability,“ei-ecalculatedfrom data collected those tm~omonths.
Esttiates of the standarderrorsfoxcharacteristicsof vehicle trips
and vehicle miles were determined fr.nnvariance functions fitted to the
data collectedduring the five months of interviewing.

Most of the data are presentedas percentagedistributions. The
base value of each 100 percent figure is also indicated. Tables 111.-A.2
and V.-A.2 in Appendix B give the standarderrors for specifiedper-
centagesand base values. The appropriatestandard error may be deter-
mined by interpolation. In general, the chances are about two out of
three that the differencedue to sampli~ variabilitybetween the
esttiatedvalue and the figure that would have been obtained from a
complete census does not exceed the standard error.

Other possible sources of error .: 4

In addition to variabilityarising from the use of samples and
household responses,errorsmay have been made by interviewersor by
other personnel involved in the collectionand processingof data. @ality
controls at all levels of data collection,coding, and editing were
exercisedby the Bureau of the Census.
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AUTOMOBILE TMvEL

Vehicle-miles and number of automobilesin the household

Table 1 shows that automobiles in two- and three-or-morecar house-
holds averagemore miles annually than automobilesoperated in one-car
households. While the overall average for annualmileage is 11,600
miles per vehicle, the annual mileage by household increases from 10,800
miles per vehicle for one-car households to 12,000 miles per vehicle for
all cars in a two-car household, to a high of 12,800 for all cars in a
three-or-morecar household.

One-car households drive 39.7 percent of the vehicle-milesand
account for 61.0 percent of the car-owninghouseholds. Two-car house-
holds make up 33.2 percent of all car-owninghouseholds. They own about
the same percent of vehiclea as one-car househo~ds (45.4 percent to 42.5
percent, respectively),and account for 47.0 percent of the annual
vehicle-miles. Three-or-morecar households drive 13.3 percent of the
vehicle-miles,while owning 12.1 percent of the vehicles and accounting
for 5.8 percent of the car-owninghouseholds.

Vehicle-milesand the age of automobile (Year-model)

Generally, as the average age increases, the average annual miles
per automobiledecreases. Table 1 and figure 1 show that average annual
mileage per vehicle ranges from 6,500 miles for year-modelsof 1959 or
older to 17,500 miIes for 1969 modeI cars. It can be seen that this
tendency is evident in automobileswhether they are operated by one-,
two-, or three-or-morecar households. For exainple,in two-car house-
holds, the automobilemileage ranges from 6,800 miles for cars of models
1959 or older to 17,700 miles for 1969 model cars.

Table 2 shows that as mileage decreases, the average age of the
vehicles increases. The average age increases frnm 3.2 years for auto-
mobi?.eadriven more than 28,000 miles a year to 7.8 years for automo-
biles driven less than 500 miles a year. The average age for all mileage
classes is 5.1 years.

As the average age of vehicles increases, there is a corresponding
change in the median year-model in each mileage class (table 2 and
figure 2). The median year-model ranges frm 1961 models for automobiles
driven less than 500 miles annually to 1967 models for automobilesdriven
over 28,000 miles. The median year-model for all mileage cIasses at the
time of the surveywas 1965.

An interestingrelationshipcan be seen from table 3, average age
by mileage class and number of cars in the household. The average age
for all cars is 5.1 years whether in a one-, two-, or three-or-morecar
household . Furthermore,it appears that the average age in each
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Table I.--Estimatedaverage annual miles per automobile(thousands)by
year-modeland number of cars in the household

Year-model Year of
f3ne-car Two-car Three- or more All

of newest vehicle
car life households households car hotlseholdshouseholds

1969 1st 17.5 17.7 1~<1 ! 17.5

1968 2nd 14.6 17,4 16,7 16.1

1967 3rd 12.6 13.5 13.7 (+ 13.2

1966 &th 11,1 11.5 12.9 I 11.4
!1

1965 5th 9.6 12.7 16.9 ( 11.7

1964 6th 9.2 10.1 10.0

1963 7th 10.5 9.7 12.2
6

10.3

1962 8th 8.5 8.9 8.1 8.6

1961 9th 9.4 12,8 7.0
L--

10.9

1960 IOth 7.7 7.2 12.4 ~j
~

8.0

1959 and llth and

earlier older 6.4 6.8 6.5.-—.

All
All models years 10.8 12.0 12.8 11.6

Percent of
car-inning
households .- 61.0 33.2 5.8 100.0

Percent of
vehicles Al 42.5 45.4 12.1 100.0

Percent of
vehicle-miles Al 39.7 47.0 13.3 100.0

1/ Percentagesbased on a total number of 66,405,001vehicles and—
2,120,323,000daily vehicle-miles.

Source: Based upon unpublishedtables T-n, T-14 and H-18 from the
NationwidePersonal TransportationSurvey conductedby the
Bureau of the Cens”s for the Federal Highway Administration,
1969-1970. 8
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mileage class does not vary with the number of cars in the household.
For instance, in the 8-12 thousand annual mileage class, the average
age is fairly constant varying only from 4.7 to 4.9 years with an
average of 4.8 years.

Vehicle-milesand automobilespurchased as new or used

Consideringall year-models,automobiles purchasedas new appear
to have higher average annual miles per vehicle than automobilespur-
chased as used. From table 4 it can be seen that average annual miles
for cars purchased as new is 12,500miles per vehicle and that average
annual miles for cars purchased as used is 10,700miIes.

For each particularyear-model comparison in table 4, cars pur-
chased new have lesser annual mileage per vehicle than cars purchased
used. For instance,of the 1965 model automobiles,cars purchased new
averaged only 10,100miles a year while cars purchased used averaged
12,900miles a year.

This finding is in agreementwith data presented by Bostick and
Greenhalgh~/. When cars were cmnpared for a particularyear-model,
average odometer readings, taken from the Montana motor-vehicle-use
study, 1963-1964,were consistentlyhigher for passenger cars purchased
used than for cars purchasednew.

The apparent discrepancywith the overall average miles can be
explained by the fact that the greater number of cars purchased new were
in the newer model years-highermileage classes, and that the greater
number of cars purchasedused were in the older-lowermileage cIasses.
This can be seen by the average ages which show that cars purchasedas
new have an average age of 3.5 years while cars p!lrchasedas used have
an average age of 6.8 years.

TWO other points from table 4 are worthy of note. First, approxi-
mately 50 percent of the automobiles,reported in the Natiollc?ide
PersonalTransportationSurvey, were cars purchased new and approximately
50 percent were cars purchased used. Secondly, although annual mileage
of cars purchasedused generally decreaseswith age, the pattern fluctuates
more thatlit does for cars purchased new. Annual mileage for cars pur-
chased new, decreasesrather uniformly from 18,000miles per vehicle for
1969 models to 5,000 miles per vehicle for 1959 and older models. For
used cars, year-models, 1965, 1964, 1963, and 1962, the average annual
miles were 12,900miles, 10,500miles, 11,200miles, and 9,100 miles,
respectively.

~/ ~urley A. Bostick and Helen V. Greenhalgh,“RelationshipOf
Passenger-CarAge and Other Factors to Miles Driven,” Highway Research
Record 197.
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Table 4.--Averageannual miles per automobileby year-
model and whether purchasednew or used

Year
model

1969

1968

1967

1966

1965

1964

1963

1962

1961

1960

1959 and
earlier

AII models

Avt

Automobiles
purchased

new

18.0

15.8

12.6

11.2

10.1

9.2

8.7

7.2

6.5

>!

5.0

12.5

age annual miles - thsusands

Automobiles
purchased
used

9<

18.3

14.5

11.9

12.9

10.5

11.2

9.1

12.5

7.9

6.9

10.7

All automobiles
miles in thousands)

17.6

16.2

13.2

11.5

11.7

10.0

10.4

8.7

10.9

8.0

6.6

11.6

Average age ~
(years) ~1 3.5 I 6.8 >.1,

\
Percent 1 I I
vehicles 50,6 j1 h9.4 100.1

!

rotalnumber I
vehicles (000)1

1
I1 66,350 \

1/ See footnote 1, table 2.
~ Data insufficientfor analysis. tita were judged to be insufficient

when fewer than 50 automobileswere includedin the sample in a
particularcell.

Source: Based upon unpublishedtable T-13 from the Nationwide Personal
TransportationSurvey conductedby the Bureau of the Census for
the FederalHighway Administration.1969-1970.
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Vehicle-milesand annual income of the household

As the annual incmne of the household increases so does the average
annual miles per vehicle. From table 5 and figure 3, it can be seen that
mileage values range frcm a low of 6,600 miles per vehicle for incomes of
less than $3,000 to a high value of 15,000miles per vehicle for incmnes
greater than $15,000. It is interestingthat the average annual miles
hold constant at 12,200 miles per vehicle for household incomes between
$7,500 and $15,000.

In accordance wibh the general relationshipdiscussed previously,
average age of automobiles increaseswhile the mileage per vehicle
decreases. Table 5 shows that average age increases from 4.0 to 7.0
years as annual miles per vehicle is decreasing frmn 15,000 to 6,600
miles and as household incomes decrease frm over $15,000 to under $3,000
annually.

Vehicle-milesand occupation of principal operator

Table 6 shows average annual miles per vehicle by occupationof
the principal operator. For principal operatorswith an occupation,
the annual mileage varies from a high of 14,600miles per vehicle for
professionaland semi-professionalworkers to a low of 8,600 miles per
vehicle for fanners and farm managers. Vehicles operatedby retired
household heads, 50 years or older, have an average annual miles per
automobile of 6,600 miles.

When the occupationsare ranked according to average incme, the
annual miles per vehicle seems to increase as the average income
increases. According to “Populationtiaracteristics,”publishedby
the Departmentof Commerce, Bureau of the Census, July 13, 1970, the
rank fcom highest to lowest average income in 1969 was as follows:
(1) Professionaland semi-professionalworkers; (2) msnagers, officials,
and proprietorsexcept farm; (3) sales workers; (4) craftsmen, foremen,
and kindred workers; (5) clerical and kindred workers; (6) operatives
and kindced workers; (7) service workers except privatehousehold; and
(8) unskilled and semiskilled laborers,except farm. In the Nation-
wide PersonalTransportationSurvey clerks and salesmenwere grouped
together, as were operativesand laborers. The Census ranking by income
is directly related to a decrease from 14,600miles per vehicle for
professionaland semiprofessionalworkers to 10,300miles per vehicle
for service workers.

Use of the newer(est) car by multi-car households

Table 7 shows that both high annual mileage cars and newer(est)
cars in muLti-car householdsare used for work trips. Of the autom-
obilesin the 28,000 and over mileage class, 90.1 percent are used for
trips to work, while only 51.9 percent in the 1 or 2 thousandmileage
class are used for trips to work. For alI the newer(est)automobiles
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in multi-car households it can be seen that 72.2 percent are used far
trips to work. For cars of the 1969 year-model, 80.7 percent are used
for work trips and only 61.9 percent of the 1963 model cars are used
for trips to work where those models are the newer(est)car in a multi-
car household.

Vehicle-milesand unincorporatedareas and incorporatedplaces

Generally,automobilesin unincorporatedareas have higher average
annual miles per vehicle than automobiles in incorporatedplaces. Table
8 shows that average annual miles of vehicles operated by households in
incorporatedplaces is 11,200miles per vehicle. Automobilesof house-
holds in unincorporatedareas have an annual mileage of 12,600miles.

While automobilesin unincorporatedareas travel more miles a year,
they have a higher average age. Automobiles in unincorporatedareas
have an average age of 5.3 years and cars in incorporatedplaces have
an average age of 5.0 years. fiis is an exception to the general
relationshipfound in a previous section that increasingage corresponds
to decreasingaverage annual miles per vehicle.

Vehicle-milesand size of the StandardMetropolitanStatisticalArea (SMSA~

Table 9 shows no clear relationshipbetween size of the SMSA and
average annual miles per vehicle. Although SMSA’Swith 2 to 3 million
people have a high of 14,000miles per vehicle, the other large SMSA size
groups, 1 to 2 million and 3 million and over, do not show a high mileage
figure,but rather hover closely to the average for all SMSA’S of 11,500
miles a year per vehicle.
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I SUMMARY

1. Average annual mileage is directly related to the number of
cars in the household and the annual income of the household and is
inverselyrelated to the age of the car. Furthermore,these three
factors show an interrelationship. For exmnple, not only does increas-
ing age of automobilecorrespond to decreasing annual mileage but also
to decreasingnumber of cars in the household and to decreasinghouse-
hold income.

2. Cars operated from-single-carhouseholds have lower average
annualmiles than cars operated from multi-car households. For exmple,
the average annual miles per vehicle for one-car householdswas 10,800
as compared to an average of 12,000 miles per vehicle for cars in two-
car households.

3. Automobiles operated principallyby professionaland sai-
professionalworkers have the greatest average annual mileage. Data

further indicate that average annualmileage varies directlywith the
average income of the occupationalgroup.

4. The relationshipbetween annual mileage and autmnobilespur-
chased new or used is an interestingone. Cars purchased new tend to
have higher average annual mileage than cars purchased used when all
year-models are considered. Hnwever, for each particularyear-model,
cars purchased new had lower annual mileage than cars purchased used.

5. It was found that over 70 percent of the newer(est)cars in
multi-car householdswere used for trips “to and from work.”

6. Automobiles operated by households in unincorporatedareas
had higher average annual mileage than automobilesin incorporated
places. Hnwever, these automobileswere on the average older than
automobilesoperated by households in incorporatedplaces.
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APPENDIXA

Sample base for NationwidePersonalTransportationSurvey

The followingare the major series of tables and the samplebase
for tables developedfrom the survey. Each of the tables in any of
these reportswill indicatea referencesource from which the sample
base can be determined.

1. ~-series,~-series,and z-9 throughz-16

These tables relate to data collectedin SectionsI
LllroughV of the questionnaire. The tables are based upon
a sample of approximately6,000 households,approximately
3,000 from panel 1 interviewedin April 1969,and approxi-
mately 3.000 from panel 2 interviewedin August 1969.
Each of these panelswere expandedto nationalestimates.
For purposesof all tablesreferred to in any of these
reports,the expandeddata from the two panelswere
averaged.

2. ~-series and ~-l throughz-8

These tables relate to data collectedin SectionVI.
Data from four interviewsat the identicalhouseholds
in panel 1 (approximately3,000 householdswere inter-
viewed in April, July, October 1969, and January 1970)
were combinedand expandedto representannual estimates
of trips and travel by automobileor other fores of
public transportation.
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APPSNDIX A

Major sectionsof questionnaire

The followingare the main sections of the questionnaire:

1.

2.

3.

k.

5.

6.

7.

8.

fie data reported in items a through t above Section 1
of the questionnaireform were transcribedfrom the
control card.

Section 1 - AutomobileRecord.

Section II - Shoppingand nearness to public trans-
portation to main business district by residentsof
standardmetropolitanstatisticalareas.

Section 111 - Travel to work for all mployed persons
16 years or older.

Section IV - Driver informationor estimated ann,{al
miles driven by licenseddrivers.

Section V - Travel to school for persons between 5 and
18 years of age and attendingschool. For panel 2 of
the households interviewedin August 1969, the inter-
viewer asked for the travel to school informationfor
the precedingMay.

Section VI - Travel day report. AIL one-way trips by
motor vehicle or some form of public transportation
taken by persons 5 years of age or older were reported
for a pre-assignedreferenceday. The reference days
were all in a one-week period in each of the inonths
of interviewingand all weekdays and weekends were
represented. Generally,the interviewervisited all
households the first weekday after the reference day in
order to minimize memory errors.

Section VII - hernight travel record of all trips lasting
one or more nights during the 7 days ending the day before
the preassignedtravel day. Insufficientdata were
collectedin this section to permit detailed analyses.
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AppendixB

Estimatedstandarderrors for percentage
Table TII.A.-2-..forall vehiclesand vehiclesownedby all persons

Base of percentage
(000)

100

150

200

250

300

500

750

1,000

1,500

2,000

3,000

5,000

7,500

10,000

15,000

20,000

25,oOO

30,000

35,000

50,000

73,000

1 or 99%

1.7

1.4

1,2

1.0

.8

.7

.5

.4

.4

.3

.3

.2

.2

.2

.2

.1

ior 95%

5.8

5.1

4.7

3.6

3.0

2.6

2.1

1.8

1.5

1.2

.9

.8

.7

.6

.5

.5

.4

.4

.3

Estimatedpercentage

These standarderrorsmay be used to evaluatethe percentagesfor vehicles
shown in tables1, 2, 5, 6, 8, and 9.
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.0or 90%

11.2

9.2

7.9

7.1

6.5

5.0

4.1

3.5

2.9

2.5

2.0

1.6

1.3

1.1

.9

.8

.7

.6

.6

.5

.4

100r807

15.0

12.2

10.6

9.4

8.6

6.7

5.5

4.7

3.9

3.3

2.7

2.1

1.7

1.5

1.2

1.1

.9

.9

.8

. . 7

.6

!5or 75%

16.2

13.2

11.1

10.2

9.3

7.2

5.9

5.1

4.2

3.6

3.0

2.3

1.9

1.6

1.3

1.2

1.0

.9

.9

.7

.6

50%

18.7

15.3

13.2

11.8

10.8

8.4

6.8

5.9

4.8

4.2

3.4

2.6

2.2

1.9

1.5

1.3

1.2

1.1

1.0

.8

.7



AppendixB

Table V.-A.2.--EstimatedstandarderrcJrsfor ~e=centage~of

Base of
Percentage

(000)

20,000

25,000

50,000

75,000

100,000

150,000

250,000

500,000

750,000

1,000,000

1,250,000

1,500,000

1,750,000

2,000,000

2,100,000

2,380,000

vehicle-milesfor one day
when singleauto is only means

+

lor 99%

2.2

1.9

1.5

1.2

.8

.7

.6

.5

.5

.4

.4

.4

.4

5 or ?>%

5.8

h.7

4.1

3.4

2.6

1.8

1.5

1.3

1.2

1.1

1.0

.9

.9

.9

EstimatedP

10 or 90%

11.3

8.0

6.5

5.7

4.6

3.6

2.5

2.1

1.8

1.6

1.5

1.4

1.3

1.2

1.2

rcentage

ZO or 80%

16.9

15.1

10.7

8.7

7.5

6.2

4.8

3.&

2.8

2.4

2.1

1.9

1.8

1.7

1.6

1.6

5 or 75Z

18.3

16.3

11.6

9.4

8.2

6.7

5.2

3.6

3.0

2.6

2.3

2.1

2.0

1.8

1.8

1.7

21.1

18.9

13.3

10.9

9.4

7.7

6.0

4.2

3.4

3.0

2.7

2.4

2.2

2.1

2.0

1.9

These standarderrorsmay be used to evaluatethe percentagffiforvehicle-
miles shownin tables1, 5, 6, 8, and 9.
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