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ABSTRACT

Travel surveys are subject to awide range of errors, including sampling error, non-response
error and measurement error. This paper considers the issue of measurement error in the
estimation of the amount of travel on ‘employer’s business by personal vehicle. 'Employer’s
business travel is defined as travel on the business of the employer (e.g. trips to meetings, trips
between worksites etc), but excludes travel between home and work (i.e. commuting). It usesthe
example of the Survey of Motor Vehicle Usage conducted periodically by the Australian Bureau
of Statistics. It shows that, by comparison with a number of other travel surveys, the Survey of
Motor Vehicle Usage considerably over-estimates the amount of travel on ‘employer’ s business
performed in private motor vehicles. Given that 'employer’s business travel is generdly
accorded a higher value of travel time savings in economic evaluations of road improvements,
such an error could have a substantial impact on the viability of various road improvements. A
reason for the difference is proposed, based on the wording of the specific question and the type

of respondent completing the survey, which leads to a significant source of measurement error.



1. Background

In the conduct of sample surveys in transport, there are a series of errors that might appear in
the data. The three major sources of error in atypical sample survey dataset include:
(& Sampling Error

(b) Measurement Error
(c) Non-response Error

Sampling Error occursin al sample surveys simply because we are using a sample to represent
a population. No matter what size sample we take, chance events will always mean that our
sample is not identical to the population. Increasing the sample sze, subject to practica
considerations and resource constraints, will reduce the sampling error but not eiminate it
completely. Measurement Error occurs when the question asked of respondents does not
measure exactly what the survey designer meant to measure. The error can come about because
of the type of question used to collect the information, or because of the detailed wording of the
guestion. Non-response Error occurs when households or individuals do not provide a
response at al, i.e. no survey form was filled out, and the non-respondents are systematically
different to the respondents in terms of the variables of interest (such as trip-making)

(Richardson, Ampt and Meyburg 1995).

While consideration of each type of error in the survey process is important, the error to be
addressed in this paper is Measurement Error, arising from flaws in the design of the survey

instrument.

2. The ABS Survey of Motor Vehicle Usage (SMVU)

The survey that is the focus of attention in this paper isthe 1991 Survey of Motor Vehicle
Usage (SMVU) conducted by the Australian Bureau of Statistics (ABS). The 1991 SMVU
(ABS 1993) is a sample survey of motor vehicle usagein Australia for the twelve months
ending September 30, 1991. Thiswas the eighth survey of motor vehicle use since 1963. Asin
previous surveys, respondents were asked to provide information on the use of selected motor

vehicles for the twelve months ended 30 September, or for that part of the year for which they



were the registered owners of the vehicle. Approximately 42,000 vehicles were selected from the
population identified by the State motor vehicle registration authorities. The sample design used
astratified sampling process, resulting in 27% of the sample being private passenger vehicles,
58% commercia vehicles and 15% buses. Mail questionnaires were dispatched in October 1991
to registered owners of the vehicles, with arequest to record information on distance travelled by
that vehicle during the previous twelve months, classified by broad trip purposes and other
descriptors. Importantly, the SMVU isasurvey of travel by vehicles and not a survey of travel
by individual travellers, and the survey was sent to the registered owners of the vehicles and not

necessarily to the people who did the driving in those vehicles.

Among arange of issuesto be covered in instrument design for travel surveys, a primary focus
needs to be placed on the selection of the method by which the travel isto be recorded. Travel
can be recorded either by asking respondents to recall what happened at a past time (recal
technique), or by announcing to respondents in advance that they will have to report travel about
afuture time (prospective technique). It is generally recognised that the recall technique, by and
large, generates the greatest error in reporting of actual travel, unless respondents already havein
place a method for recording the information required. While this may have been the case for
commercia vehicle operators, who would be more likely to keep log-books of distance travelled,

itisunlikely to be the case for most operators of private vehicles.

If respondents are expected to provide details of all their travel over a previous period, without
recourse to previously recorded information, this can result in measurement error because of the
well-known problems with recall of past events over extended periods (Sudman and Bradburn
1973) where respondents forget about particular events. On the other hand, where respondents
are asked for estimates of cumulative travel over an extended period, rather than recdl of
individual events, there is another problem in the reverse direction due to 'telescoping’ (Neter and
Waksberg 1964) whereby respondents may over-estimate travel in aperiod by including travel
which may have been made before the start of the survey period. The extent of 'telescoping’
depends on the frequency of trip-making and the length of the recall period. The 1991 SMVU
used the recall technique, in line with the method used in al previous SMV U surveys.



The specific format of the question used is shown in Figure 1. The recall technique question
places great onus on the vehicle owner to remember how many kilometres were done by that

vehiclein the past year. In addition, the owner is expected to be able to subdivide that distance

by trip purpose.

28 How far did the vehicletravel for the following pur poses:

If you do not have actual figures, a careful estimate should be made.
Please specify all distances travelled during the period 1/10/90 to 30/9/91.
Report in kilometres - if your normally use miles, please see the 'Help Page'.

(a) Toand from work? Annual km

Include:
* Travel to and from work at the start and end of all working days km

(b) Work?

Include:

« Distance travelled for business, professional, farm or
government purposes km

« Distance travelled for hire or reward, chargeable to business
expenses or for which an alowance was received

Exclude:
* Travel to and from work and for personal use

(c) Personal use and other use?

Include: km
» Distance travelled other than the distances given above

(d) TOTAL DISTANCE TRAVELLED? (a) + (b) + (c)

* During the period 1/10/90 to 30/9/91 while you were the registered owner km

Figurel The SMVU Travel Distance Question

The ABS recognises that this method has its problems, and notes that their own tests have
shown that the recall question resultsin an overestimate of distance of 12%, compared to adiary
survey method (Roberts and Haines 1997). Interestingly, however, the ABS makes no allowance
for this overestimation when they give the results of the survey. What then is the user of the
results to do: use the reported figure or reduce it by 12% because of the admitted

overestimation?



3. Estimates of Employer's Business Travel Distances

While there are problems with the recall of the total amount of travel, as noted in the previous
paragraph, the major problem with the SMVU lies in their estimates of the amount of
‘employer's business' travel in cars. The 1991 SMVU estimated that 23.7% of all travel by
passenger carsisfor the purpose of 'employer's business (or 'Work' asthey call it in Question
28, shown above in Figure 1). This estimate was consistent with previous SMVU estimates, and
is continued in the results from the 1995 SMVU reported on the ABS webste
(www.statistics.gov.au) where the proportion is given as 21.1%. However, this does not agree
with many other sources of information on travel by car. For example, the 1994 Victorian
Activity & Travel Survey (VATS) estimates that only 6% of all distance travelled by car
(including home-based private cars, home-based company cars and non-home-based company
cars) isfor the purpose of ‘'employer's business (non-home-based-work). The breakdown of car

driver trips and distance by purpose from VATS94 is shown in Table 1.

Tablel Car Driver Trip Purposes

Trip Purpose % Trips % Distance
Home-based-work (i.e. Journey-to-Work) 18% 31%
Home-based-education 1% 2%
Home-based-shopping 19% 10%
Home-based-other 30% 28%
Non-home-based-work (i.e. Employer's Business) 6% 6%
Non-home-based-other 27% 23%

It is possible that some home-based employer's business trips may be included in home-based-
other trips (particularly for those who work from home). However, given that the 1996 ABS
Census estimated that only 4.5% of the population worked from home on Census day, thisis
unlikely to be a significant effect. It is also possible that VATS and other househol d-based
travel surveys suffer from an under-reporting of employer's business trips made in non-home-
based company cars (since respondents may not see them as part of their household travel).

However, given the small proportion of trips reported in non-home-based cars, even adoubling



of these trips would make no significant differenceto the overal proportion of employer's

business trips recorded in househol d-based travel surveys.

Because of the large discrepancy between the SMV U estimates and the VATS94 data, further
sources of information were checked to determine the likely order of magnitude of the percent

of car trips which were for 'employer's business. Table 2 shows a selection of such estimates.

Table2 Other Estimates of Employer's Business Trips

Data Source % Employer's Business
1978 Melbourne Household Travel Survey 4.8% (trips, by all modes)
1991 Sydney Household Travel Survey 10% (trips, by car)

1981 London Household Travel Survey 6% (trips, by all modes)

1990 USA National Personal Travel Survey 4.2% (distance, by all modes)
1994 Swiss National Travel Survey 12% (distance, by all modes)

Sources (in order): Ministry of Transport (1981); ltorralba, E. and Balce, M. (1992); London
Research Centre (1992); Hu, P.S. and Young, J. (1993); Federal Office for Statistics & Bureau for

Transport Studies (1996).

Clearly, the VATS94 data and the other sources referenced in Table 2 point to the proportion of
all car trips, or car trip distance, for ‘employer's business' lying between 5% and 10%, rather
than above 20% as quoted in the SMV U reports. How, then could such a discrepancy occur? To

answer this, we need to look in more detail at the survey procedure employed in the SMVU.

The SMVU survey process involved sending questionnaires to the registered owners of vehicles
on the motor vehicle registers. For private cars, this would mean that the survey would go to the
home address of the owner, who was also most likely to be the main driver of the vehicle. For
company cars, however, the survey would go to the owner (the company) and not to the driver.
Since there was no instruction that the survey should be passed on to the most frequent driver, it
was most often a representative of the company (e.g. the fleet manager) who filled out the form.
(Informal checking with the ABS, and with officers within the University of Melbourne who

filled out the forms for vehicles in the University fleet, confirm that this occurred on many
6



occasions). Alternatively, for vehicles on lease, the leasing company would have received the
survey and completed it. Thisin itself was not necessarily a problem, since all but one of the
guestions on the survey could reasonably have been completed by the company representative.
In fact, the company representative may well have had much better information (e.g. vehicle logs
and service records containing distance measurements) than the driver to complete some parts of

the survey.

However, with respect to the question about trip purpose for company cars, having the answers
provided by the company representatives (in conjunction with the wording of the question) may
give mideading information. For example, the question about distance travelled for ‘work’
purposes (see Figure 1) states that 'distance travelled... (that was)... chargeable to business
expenses should be included as ‘'work’ (i.e. 'employer’ s business) travel. Since, in many cases,
all distance covered in acompany car (whether it be for work or not) is chargeable to business
expenses (i.e. the driver pays neither for the car nor for operating expenses), it would be quite
reasonable for the company representative to answer that all distance covered by the company

car was for 'work' purposes (according to the definitions supplied with the question).

The extent of company cars, for which the above problem would exist, is quite significant. Data
from the 1994 VATS survey and the 1992 South-East Queensland Household Travel Survey
(SEQHTS) shows that approximately 10% of all home-based cars (i.e. cars which are garaged
overnight at home) are company cars, while nearly 50% of all new home-based cars (i.e. cars
which were purchased in the year of the survey) are company cars (Luk and Richardson 1997).
In addition, analysis of the VATS94 data shows that home-based company cars are not used
solely for 'employer’s business' purposes. As shown in Figure 2, only 14% of all distance
covered in home-based company carsisfor 'employer’s business' purposes. The majority of
distance travelled by home-based company cars (37%) is for journeys to and from work (which
is excluded from employer's business travel in the SMVU) while 49% of the distance was for
purposes unconnected with work. By comparison, only 3% of the distance covered by home-
based private cars was for employer's business, while 26% of the distance covered by non-

home-based cars (which would include work-based company cars and friends' cars) was for
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employer's business. Thisimplies that about one-quarter of the non-home-based-cars were

probably work-based company cars being used exclusively for employer’s business.
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Figure2 Actual Use of Various Types of Cars (VATS 1994)

The question then arises of whether this ambiguity about what is or is not ‘employer's business
travel in acompany car could make such a difference to the overall estimates of employer's
business travel. If, based on the VATS94 results, one assumes that about 16% of all distance
travelled is performed by home-based company cars, and that another 81% is done by home-
based private cars, and the remaining 3% is made by non-home-based cars, then using the
employer's business percentages of 14%, 3% and 26% as obtained from the VATS94 data, one
obtains an overall percentage of 6% employer's business travel (as already noted in Table 1).
However, if, as shown in Table 3, one assumes that all travel by home-based company carsis
recorded in the SMVU as being for employer's business purposes (because al of it is
chargeabl e to business expenses and because the registered owner completing the form would

not know how the car is actually used by the driver) then one obtains an overall percentage of



20% employer's business travel (afigure that is of the same order of magnitude as the 1991

SMVU estimate of 23.7%).

Table3 Employer's Business Travel under Different Assumptions
% Distance % Employer's Business
Travelled VATS94 SMVU
HB Company Car 16% 14% 100%
HB Private Car 81% 3% 3%
NHB Car 3% 26% 26%
Average % Employer's Business 6% 20%

4. Conclusion

The conclusion to be drawn from this analysis (albeit one that must be drawn with extreme
trepidation) is that the SMV U estimates (up to 1995, at least) of employer's business travel are
in error (by a significant amount). While a plausible hypothesis has been presented in this
paper, further investigation needs to confirm the exact reasons for the difference in the
estimates. This conclusion has two major implications. First, many studies have adopted the
SMV U estimate and subsequently used it in a variety of projects to evaluate a wide range of
projects. Since time saved on ‘employers business' tripsis generally accorded a higher value of
time than time saved on private trips (e.g. Hensher 1997), the over-estimation of ‘employers
business tripswill result in a higher value of total time saved from any road improvement. The
SMV U estimate has entered the transport evaluation folklore in Australia, and has been quoted
in many places. For example, The Allen Consulting Group (1993) state that ‘the main
commercial wage cost for driversis not in trucks but in the more numerous cars which are used
for business purposes and the light commercia vehicles, particularly in rapidly growing service
industries. ABS statistics indicate that 23 percent of all passenger car travel isfor business
purpose’. It would be interesting, for example, to conduct a citation index search to see how far
the SMV U results have penetrated the profession. Second, and the reason for the trepidation, is
that many people adopt ABS results without question. If the results are shown to be in error on

this major survey, this blind faith in the ABS surveys may be brought into question.

Perhaps this questioning of ABS survey resultsis not a bad thing, and maybe it will improve the

quality of their proceduresin this area of transport data. A new quarterly survey methodol ogy,



based on odometer readings, has been introduced for the SMVVU by the ABS from August 1997
(Sutcliffe 1998). While this may reduce the recall problem, it will not improve the estimate of
‘employers business unless the wording of that question is aso changed. ABS perhaps
recognise this when they say that ‘further form design work is required to improve the
responses for Purpose of Travel' (Roberts and Haines 1997). However, until the results are
obtained from the 1997 SMVU, it is unclear whether such changes in methodology have
brought about the necessary improvement in understanding of the travel purpose question. Only
then, will the SMVU give estimates of this important information that is consistent with

estimates obtained from numerous other sources.

References

Australian Bureau of Statistics (1993). Survey of Motor Vehicle Use, Australia, 30 September
1991. ABS Catalogue No. 9208.0.

Federal Officefor Statistics & Bureau for Transport Studies (1996). Verkehrsverhalten in der
Schweiz 1994 (Travel behaviour in Switzerland 1994). ISBN 3-3-3-11160-X, Berne.

Hensher, D.A. (1997). Behavioural Vaue of Travel Time Savingsin Personal and Commercial
Automobile Travel. In D.L. Greene, D.W. Jones and M.A. Delucchi (Eds.), The Full Costs and

Benefits of Transportation, Springer-Verlag: Berlin.

Hu, P.S. and Young, J. (1993). 1990 NPTS Databook: Nationwide Personal Transportation
Survey. FHWA Report PL-94-010A, Washington, D.C.

Itorralba, E. and Balce, M. (1992). The 1991 Sydney Home Interview Survey Preliminary
Results: Implications for Modelling. 17" Australasian Transport Research Forum, 17(1),
pp.163-180.

London Research Centre (1992). Paris-London: A Comparison of Transport Systems.

HMSO: London

10



Luk, J. and Richardson, A.J. (1997).Company Cars and the Management of Travel Demand.
Research Report ARR301, ARRB Transport Research, Melbourne, Australia.

Ministry of Transport (1981). Melbourne Home Interview Travel Survey, 1978-79. Report 1.

Basic Data. F.D. Atkinson, Government Printer, Melbourne.

Neter, J. and Waksberg, J. (1964). A study of response errors in expenditure data from
household interviews. Journal of the American Statistical Association, 59, 18-55.

Richardson, A.J, Ampt, E.S. and Meyburg, A.H. (1995). Survey Methods for Transport

Planning, Eucalyptus Press, Melbourne.

Roberts, S. and Haines, P. (1997). Alternative Methodologies for Collecting Australian Motor
Vehicle Use Statistics. 21% Australasian Transport Research Forum, 21(1), pp.85-99.

Sudman, S. and Bradburn, N.M. (1973). Effects of time and memory on response in surveys.
Journal of the American Satistical Association, 68, 805-815.

Sutcliffe, P.W. (1998). Quality Assessment Strategies used in the Review of the ABS Survey of
Motor Vehicles. 14™ Australian Statistical Conference, Gold Coast, July 1998.

The Allen Consulting Group (1993). Land Transport Infrastructure: Maximising the

Contribution to Economic Growth. Report to the Australian Automobile Association. Chapter 6,

pg. 66.

Postscript

Since this paper was originally written, the results of the 1997 SMV U, based on the new survey
methodology, have been released by the ABS (ABS 2000). Unfortunately, the results for the
business use of private cars have not shown any move towards a value which ismorein line
with other data sources, with 24% of private car use being attributed to business use. The ABS
does include a definition of 'business use' in a Glossary in the documentation of the survey, as
'distance travelled for hire and reward, or charged to a business expense, or for which an
allowance was received'. While their results might be accurate, given this definition, the problem
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isthat no one else in the transport profession would accept this as a reasonable definition of
'business use' of private vehicles, given that it includes al travel in company cars, whether it be
on employer's business, or driving to and from work, or taking the family to the beach on the
weekend (all of which would be charged to the employer who would pay for the vehicle and the
running expenses). Most people would assume, as did The Allen Consulting Group (1993), that
the 'business use' of private vehicles would relate more specifically to the use of those vehicles
on 'employer's business. Therefore, until the definition of 'business use' is changed in the
SMV U, and the question regarding purpose of travel modified accordingly, the travel purpose
results from the SMV U should be used with great caution.

Australian Bureau of Statistics (2000). Survey of Motor Vehicle Use, 12 Month ended 31 July
1998. ABS Catalogue No. 9208.0.
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