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INTRODUCTION

Information about travel demand, traveller behaviour and transport systems
performance is an important and essential input to decision-making on transport
policy, planning and design issues. However, this information is difficult and
expensive to collect and establish, so that its collection has been infrequent. Further,
previous information technology and past methods for managing travel information
have helped to make it expensive to access, maintain and keep current.
The case of Melbourne, Australia is typical of cities throughout the world. In
Melbourne, a large scale survey based on a household interview survey (HIS) was
conducted in 1964. A smaller update survey was conducted in 1972, and another large
scale survey was taken in 1978/79. An indication of the trends in metropolitan travel
behaviour between these three surveys is given in MoT (1982). Smaller scale surveys
have been carried out from time to time, often using innovative methods, but these
have not been large enough to find widespread use outside the purposes behind their
collection. There has been no further large scale survey activity since the 1978/79 HIS,
so that much of the available information is now out of date. Many of the factors that
affect travel demand have changed significantly in recent years. Thus there is a need
to ensure that transport planning agencies can once again work with an up-to-date
database. The growing requirements for monitoring and performance measurement
on different aspects of the transport system intensify the need for a new database.
At the same time, it is not only travel behaviour and transport systems operations that
have changed over the last decade. There have also been significant advances in
knowledge and understanding of travel and the factors affecting it, and substantial
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improvements in the techniques and technology of data collection and information
systems management. Further, the issues that can be usefully addressed with the
assistance of transport and travel information have evolved well beyond those
considered in previous times, with the result that the uses to which data may be put
have changed. For these reasons a research project (the Melbourne Travel Survey
Research Project - MTSRP) was sponsored by the Victorian Ministry of Transport, to
determine the needs for and likely applications of new travel information, and to
indicate the desirable form for a new metropolitan travel demand survey program.
This paper provides a summary of the findings of MTSRP, their implications, and the
recommendations for a new metropolitan travel survey program.

REVIEWOF TIIE MTSRP STUDY
The MTSRP study involved three basic phases:
(a)
(b)

(c)

review of the past uses of travel information;
definition of current and future needs for travel information, and
development of a scenario for a new travel demand survey program.

A full record of the study is given in Taylor et al. (1989), whilst a detailed account of
phases (a) and (b) is available in Taylor et al. (1990). This paper provides a summary of
phases (a) and (b) to set"the scene for the scenario development phase, which forms the
main thrust of this paper.

Past Uses of Travel Information
In November 1988 the MTSRP Study Team distributed an open-ended questionnaire to
transport professionals around the world, seeking their experiences with the use of
transport survey information and their views on the needs for future surveys and
travel information. Interested professionals in the transport portfolio in Melbourne
were also interviewed as a part of this information gathering. The full results of this
survey are described in Taylor et al. (1989, 1990). 128 questionnaires were distributed,
and 56 responses were received.
The responses indicated that modelling is no longer the major use of travel
information in Australia or overseas. There is, however, considerable use of the
information to provide empirical evidence in policy and decision making. This
information does not always require the same emphasis on network flows and detailed
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spatial movements as existed in the past, but places a greater weight on other factors,
such as those categorising the attitudes and behaviour of different groups of people, or
(say) the wider implications of operation of the freight system. Neither of these were
considered as primary areas of interest in most of the previous travel surveys.
Table 1 gives a ranked list of uses of travel information as indicated by the survey
respondents. The ranking is in terms of the frequency of citation of the particular use.
Network planning and project evaluation were the two most commonly cited uses.
Table 2 indicates the types of travel information used in decision making. It shows
that origin-destination information is the most frequently used. Socio-economic, road
and transit performance information, and freight generation data are also in common
use. There was a recognition of the need to relate information on the attitudes of
particular market segments to the use and operation of particular transport modes
and services. The increasing requirement for attitudinal data indicates that
conventional cross-sectional surveys of observed travel behaviour are no longer
sufficient.
The main findings from the survey of the contemporary uses of travel information
were:
(1)

There is a considerable need for good information on which to base policy
and measure system performance. This need is increasing with time.
The response time required to supply this information is now quite short
compared to the delays that were acceptable for network planning alone;

(2)

The use of travel demand information has changed radically. Modelling
is no longer the major use;

(3)

The usefulness of information for policy and systems performance
applications diminishes rapidly as the data age. The value of the
information for modelling persists for a longer period. There is thus a
strong need for data collection on a regular basis, coupled with the ability
to compare data from surveys over a long period of time;

(4)

Procedures are needed for the rapid dissemination of basic 'census-type'
information to transport policy makers and planners. The detailed data
required for model building could be presented at a slower rate;
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(5)

Information gathered from conventional HIS procedures is not suitable
for providing attitudinal data. It is, however, well suited to providing
broad indications of transport system performance. It needs to be
supplemented by small scale, specific purpose survey data, and

(6)

Longitudinal databases are needed to provide information about the
impacts of policy initiatives on travel behaviour.

Needs for Travel Information

A number of general applications of transport and travel information were identified
in the course of the first phase. These included:
(a)

Transport policy formulation: the identification of alternative courses of
action and assessment of their effects;

(b)

Transport planning: development of proposals for transport system
improvement, in the light of transport policy objectives;

(c)

Forecasting and modelling: quantitative assessment of the effects of
different policy or planning objectives;

(d)

Project evaluation: determination of the worth of a transport proposal,
especially in economic terms, and the development of an 'optimum'
investment program;

(e)

Transport system design: the design of transport facilities with regard to
the traffic they have to carry;

(f)

Transport system operation: the operation and maintenance of a
transport system or facility on a day to day basis;

(g)

Environmental impact assessment: the effect on the natural and built
environment of transport works and operations;

(h)

Traffic impact: the effect of the traffic generated by new developments on
an existing transport system, and associated environmental and social
effects;
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(i)

Distribution and equity impacts: the effects on different groups within the
population, and

(j)

Feedback to community: assessment of public opinions, and the
facilitation of public support for desired policy directions and planning
proposals.

The MTSRP survey results were then presented for discussion at a workshop in April
1989. The workshop was attended by 51 transport professionals from Australia and
New Zealand, representing the public sector, consultants, researchers, academics
and transport user groups. The workshop considered the needs for new travel
information and the means to collect and analyse data. It reached the following broad
conclusions:
(a)

The currently available data are of limited and diminishing value for
policy formulation, transport planning and project evaluation;

(b)

There is a need for credible and current transport data at both the person
and household levels, to provide valid information for policy formulation
and planning purposes. This information will provide a means to
measure the level of achievement in implementing government policies,
e.g. in economic development, social justice and urban growth;

(c)

The full value of this information will not be realised unless resources are
applied to staff and equip a continuing Transport Information Unit. This
unit is required to manage the collection of new transport data, to
maintain the integrity, accessibility, accumulation and dissemination of
the data, and maintain the skills to interpret the information in a timely
manner;

(d)

A cross-sectional survey, whilst essential to establish a benchmark, is not
sufficient to service the identified continuing needs for transport
information;

(e)

Longitudinal coverage (i.e. for keeping abreast of travel demand and
behaviour over time) is now needed;
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(f)

Surveys should be staged to maintain a steady flow of information. This
will substantially shift what would otherwise be a single large
expenditure to a smaller continuing budget. It will also bring the travel
demand data acquisition program into its proper place as an integral part
of the ongoing data collection programs of the transport portfolio;

(g)

A preferred methodology, based on considerations of information needs,
cost of information capture and technological availability and reliability,
can be defined as follows. Items (d), (e), and (f) can be handled by a
combination of broad scale telephone surveys, backed up by interviews or
questionnaires and travel diaries on a stratified sampling basis;

(h)

There is a need for greater ability to address the distribution,
environmental and economic impacts of new policies in such areas as
transport policy and planning, travel demand management, location and
land use analysis, road safety exposure and traffic demand. The
currently available data are inadequate;

(i)

High quality information and cost-effective collection and analysis
procedures are necessary for the credibility of the results, and

(j)

There is also a need for credible and current transport data on the
movement of both goods and the vehicles carrying them.

A New Travel Survey Program

On the basis of the review of travel information uses and the synthesis of needs for new
information, the researchers moved on to consider the means available for the
efficient and effective collection and dissemination of new travel demand information
for metropolitan Melbourne. These means came from a review of previous survey
technology, and a critical assessment of alternative technologies, in terms of the
findings on information needs that resulted from the previous phases of MTSRP.

TRAVELDEMANDSURVEYMETHODOLOGY
The technology of travel demand surveys may be segmented as follows:
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(a)

Design of the survey sample and the survey instrument;

(b)

Administration of the data collection, preparation and editing phases.
There is considerable scope for the greater use of automated and
computer-assisted methods to improve these phases significantly

(c)

Initial analysis and publication of overall findings;

(d)

Establishment of the clean format data set, its continued existence as an
archival database, and access tools for that database, with associated data
as used for scaling and sample frame corrections, and

(e)

The operation, interrogation and application of the resulting database.

The system shown in Figure 1 provides a working model of the conventional largescale, one-off metropolitan travel demand survey, usually based on HIS data. This
systems model was developed by Richardson (1982) and then refined by Heathcote
(1985). Worthy of special note is the observation that this model focussed almost
entirely on the collection, editing and analysis of the data. The establishment of an
information system or database that can be repeatedly interrogated, updated, extended
and refined is largely ignored. This is primarily a product of the era in which this
model applied. At the present time and, on the basis of the MTSRP survey findings in
the foreseeable future, this model is now inadequate. A greater emphasis on the
management of travel information as a scarce and expensive resource is needed. A
systems revised model is presented later. This can only be done, however, after
considering the available technologies.

Traditional Survey Technology

The traditional instrument for the collection of travel demand data is the household
interview survey, in which each participating household in a sample of households is
interviewed at home about their demographic and socio-economic characteristics and
their travel behaviour in a recent, limited period. This period is typically one or
perhaps two days immediately preceding the time of the interview. The questionnaire
used in the HIS is long and complex, as exemplified by the Melbourne 1978/79 HIS
(MoT 1981) and the 1981 Sydney Travel Survey (Ampt, 1982). The HIS is often
supplemented by direct observations of traffic loads on the transport system in the
study area, e.g. cordon line and screen line traffic counts, and on-board surveys of
8
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transit usage, as in the 1964 Melbourne HIS. The HIS provides cross-sectional data, in
that it represents a snap-shot of travel demand at one point in time.
There has been an increasing reliance on census data to provide a basis for sample
frames, for survey factoring corrections, and to underpin the data collection
requirements as far as possible. This has forced a (typical) five year interval to become
the standard cycle for considering HIS surveys, and may have delayed the onset of
serious consideration of longitudinal surveys in many countries, including Australia.
Two problems that can vex the analysis of travel demand data are (1) the means for
treating multimodal trips (i.e. a trip by an individual who uses more than one mode of
transport to make the trip) and (2) the under-reporting of short distance trips (e.g.
those of less than one kilometre, or trips made on foot). Barnard (1985) provided clear
evidence of these problems. The definition of a trip, of a linked series of legs of a trip,
and of a round trip have all been predicated on different ideas about travel and its
description. The use of activity diaries has not only improved the reporting of off peak,
non-home based and short trips, but also permitted the 'trip' definition to become (in
principle) a matter for the analyst rather than the data coder. Norris and Shunk (1986)
provided evidence of the growing importance of non-home-based travel in both relative
and absolute terms, thus adding further weight to the need for accurate recording of
all trip making behaviour by survey respondents.
In its favour, the ms method is well-developed and understood, and is capable of
providing detailed information. Its problems relate to the difficulty in administering
the survey under conditions of limited resources, e.g. time, and its expense. On the
other hand, the levels of variability inherent in the data have only recently been
studied, and it is now quite clear that 'frequency of participation' questions should now
be associated with travel reporting in HIS surveys. The survey is also expensive to
administer, which may be an overriding consideration.
The self administered questionnaire (SAQ) has also found widespread use as a
technique for collecting travel demand data. The basic difference between the SAQ and
the HIS is that the former is completed by the respondents acting on their own,
without the assistance or advice of a survey interviewer. Thus the SAQ needs to be
clearly set out, without ambiguity and must possess self-contained instructions for its
use. One SAQ instrument that has found wide use in transport is the KONTIV design
(Meyburg, Stopher and Wermuth, 1985; Brog et al., 1985).
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One advantage of the SAQ is that is provides considerable cost savings over the HIS to
collect an equivalent amount of data. A disadvantage is that the survey organisers
may lose some control over the return of completed questionnaires and hence
adherence to the selected sampling procedure. Response rates for SAQs are generally
lower than those for HIS. Some analysts believe that the SAQ can offer significant
improvements in accuracy over the HIS, by removing some forms of systematic bias in
the responses obtained (Brog and Meyburg, 1981; Brog et al., 1985).
The MTSRP project found that the basic information required from transport surveys
is:
(1)

Demographic (person and household) characteristics, to verify the
characteristics of the survey sample against the target population (e.g.
through comparisons with census data) and to permit the determination
of appropriate weighting and expansion factors;

(2)

Coarse zone (e.g. local jurisdiction) origin-destination trip matrices by
mode, purpose and time of day, for persons, vehicles and commodities,
which provides the basic travel information required for most current
applications (e.g. in corridor and regional studies);

(3)

Household (person and vehicle) trip production rates by demographic
class, as the primary indicator of person travel;

(4)

Trip generation rates for non-residential land uses, as primary measures
of the transport impact of land use developments;

(5)

Modal use profiles by time of day, to Central Business District (CBD) and
non-CBD destinations, and mode linkages by purpose, as indicators of the
spread of travel between modes on temporal and regional bases, and

(6)

Individual attitudes on the provision, operation and use of transport
facilities, as indicators of community perceptions and feelings, and as
input to policy making.

Information types (1), (2), (3) and (5) may be collected using household-based survey
techniques, whereas information types (4) and (6) as best collected by other means. The
assumption that a single cross-sectional survey will provide the full range of data
needs has been tested and found wanting.
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Given these required information types, it is possible to define information resource
areas and to identify specific data items that provide the detailed information required
in an analysis. Table 3 lists these areas and specific data items. The set of information
resource areas presented in Table 3 is composed of a group of land use-related
variables, which largely define the purpose of travel, as well as freight movements
and people's attitudes to travel and the transport system.
There are six problems with the use of HIS methods in modem transport planning,
which have particular importance given the list of data items identified in Table 3:
(a)

The HIS method provides little reliable information about person travel
that does not have the residence as one trip-end, unless it is
supplemented by some other means of data collection (e.g. travel diaries).
Non-home-based trips appear to be increasingly important as a
proportion of total metropolitan travel;

(b)

HIS is not even particularly reliable for revealing the extent of homebased trips (e.g. short distance trips, walking and cycling trips, and dayto-day variations can be poorly treated);

(c)

The HIS is an inefficient means of collecting detailed data on attitudes to
transport;

(d)

The HIS provides little if any information on freight movements;

(e)

The HIS provides little if any information on the trip generation
characteristics of non-residential land uses, and

(f)

The HIS is an expensive and cumbersome survey instrument.

Consequently, other survey methods may be needed to replace or complement the HIS.
There have been several innovations in survey technology since the late 1970s, and
these have already demonstrated their value or offer considerable promise for
improving the efficiency and effectiveness of travel surveys.

Technological Developments
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There have been a number of recent significant developments in the technology for
conducting and administering transport surveys, and in managing the information
generated by these surveys. Five such developments in data acquisition are:
(a)

The self-administered questionnaire (SAQ), as described earlier in this
paper;

(b)

Travel and activity diaries;

(c)

Longitudinal surveys, frequently involving repeated surveys of a survey
'panel';

(d)

Interactive interview surveys, and

(e)

Telephone interview surveys.

The SAQ was described earlier in this paper. The last four of these technological
developments are now introduced.
Further, the area of data management and information systems, which involves the
conversion of the sampled data into travel information for the study region, has been
the subject of considerable technological advancement over the past decade. The new
information technology that is now available for application in travel demand database
management provides a new means for ensuring the ready availability of answers to
database queries and for the maintenance and upkeep of the databases. An
introduction to the new available technology is given.

Activity Diaries

Travel and activity diaries kept over a period of one day to a week or more have proved
an excellent means for collecting trip data that allows for a proper representation of
short distance trips.
The activity diary can be used as a supplement to the household interview survey, selfadministered questionnaires (indeed it is frequently an integral part of SAQ, e.g. the
KONTIV design), and telephone interview surveys. Barnard (1985) indicated that
activity-travel diaries enjoy significant advantages over conventional HIS procedures.
Firstly, respondents find it easier to remember travel when it is placed in the context
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of a day's activities. Secondly, travel behaviour is reported as it occurs, or the
respondent deliberately memorises the details of the trip to be recorded in the diary at
a later stage. There are indications that activity-travel diaries can capture between 1540 per cent more trips than conventional recall procedures (see Clarke, Dix and Jones,
1981 and Van Der Hoorn, 1979).

Longitudinal Surveys

Given that the population and travel characteristics of a study area may vary over
time, there can be significant needs for longitudinal data, i.e. repeated surveys that
can be used to monitor the changes in travel demand that are happening over time.
Longitudinal data can be used for examination of the effects of transport policies on a
population of travellers, for instance in determining the effects of one policy (e.g.
transit fare levels) in an environment where there are many other forces influencing
travel behaviour (e.g. Hensher and Bullock, 1979). One particularly prominent form of
longitudinal data collection is the survey 'panel', a sample of individuals or
households that is repeatedly surveyed over an extended period of time. Each
particular survey is called a 'wave'. One problem with panels is the attrition of panel
members, so that a well-designed initial sample frame is required.
The panel is an expensive survey instrument to use and maintain, but it is a rich
source of information on the dynamics of travel demand that is invaluable in planning
and policy formulation. A particular concern is the potential for panel attrition, i.e.
the inability to locate some of the members of a panel for future waves. However, the
developing body of experience with panel data is suggesting that the problem of
attrition may have been over-stated. Experience in The Netherlands, however,
suggests that attrition may be taken as a natural phenomenon within the dynamics of
demographics and migration (Golob, Van Wissen and Golob, 1985).
There are other means of gathering longitudinal data besides the establishment and
monitoring of a panel. Perhaps the simplest is the 'repeated cross-section survey'.
This is a series of single cross-sectional surveys, based on different samples selected
from the same target population over an extended time period. (The panel survey uses
the same sample for the initial and repeated surveys.)
There is now considerable international experience with the use of longitudinal
surveys, see for example Golob, Van Wissen and Golob (1985), Hensher (1985), Dix and
13
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Layzell (1986), Golob, Schreurs and Smit (1986), Goodwin (1986), Terzis (1988), Van Der
Room and Van Hoek (1988) and Wigan (1988).

Interactive Surveys

Interactive interview survey (IIS) methods for travel demand analysis were
introduced in the late 1970s, and have subsequently become highly developed survey
instruments for use in examining specific transport issues and policies. The
interactive methods can probe the attitudes, perceptions and behaviour of respondents
at a deeper level than is possible in the conventional HIS or SAQ. To achieve these
benefits, however, requires greater levels of skill and expertise during the interview
and in subsequent analysis and interpretation.
The interactive surveys are also, by necessity, useful only when a narrow focus is
sought, such as a detailed study of modal choice or intra-household interactions. The
techniques are thus best directed at specific purpose surveys, rather than a general
census of travel demand behaviour. Group discussion, graphical display equipment
and gaming simulation can be used. Perhaps the best known interactive survey
method is the 'HATS' (Household Activity-Travel Simulator) technique developed by
Jones (1979), which includes all of these elements. See Jones (1985) and Jones et al.
(1987) for a discussion on recent applications of interactive survey methods. The
techniques are also well-served by data capture methods using personal computers
(e.g. Bradley, 1987; Clarke, 1987).
The interactive survey methods are important instruments for behaviourial and
attitudinal surveys and for in-depth investigations of specific issues or problems. They
are now essential tools in a battery of survey instruments for transport applications.

Telephone lnt.erviews

Most market research interview surveys are now conducted using telephone interview
techniques. General opinion is that the telephone interview survey (TIS) is not a
suitable medium for the long, involved questionnaire usually associated with surveys
of household travel demand. Nevertheless, there is no doubt that this technique cannot
be easily dismissed. The telephone interview offers lower costs and better control than
direct household interviewing. Telephone interviewing techniques are highly
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developed (Cannell, 1985; Stopher, 1985), with 'computer assisted telephone
interviewing' (CATI) systems available that:
(a)

Ensure adherence to sampling schemes;

(b)

Streamline the interviewing procedure;

(c)

Enable direct data entry and editing into a computer system at the time of
the interview, and

(d)

Permit easy 'call backs'.

'Random digit dialling' provides a highly acceptable random sample, that can also be
stratified on a regional basis.
The historical problem of ensuring that a telephone interview sample is representative
of the target population has all but disappeared, especially in the larger metropolitan
areas of advanced countries, such as the USA and Australia. Stopher (1985) and
Cannell (1985) indicate that about 95 per cent of households in the USA have access to
telephones. Cutler and Sharp (1985) indicated that 83.7 per cent of households in
Melbourne had access to a telephone in 1981, and that this figure was steadily
increasing. ABS statistics for 1983 indicated that the overall household telephone
connection rate was 91 per cent in 1983 (ABS, 1984). Richardson (1985) used the
Melbourne 1978/79 data to search for differences in travel behaviour between
households with and without telephones. The 1978/79 HIS indicated an overall
telephone connection rate of 79 per cent, with some regional variations. Richardson
found differences in mean trip rates between households with and without telephones
of the order of 30 per cent. However, consideration of other household and personal
characteristics (represented by a stratifying variable 'average income per member of
household') reduced the overall difference in trip rates to only six per cent. Further,
there were then no statistical differences between households with and without
telephones for all but the lowest household income group. Richardson concluded that
the differences observed in the 1978/79 HIS data were largely due to a range of
household characteristics with little, if any, casual relationship between telephone
ownership and trip rates. Given the significant increases in telephone availability
since the 1978/79 HIS, it could be expected that any differences are now even less
important.
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Telephone interviews are also known to be successful instruments for obtaining
responses to questions that may be seen as threatening or embarrassing, presumably
through the anonymity offered to the respondent (Cannell, 1985). There may have to be
serious consideration to the use of this medium for use in transport surveys,
especially for supplementary surveys or surveys of attitudes. Some care is needed to
ensure that the privacy of the individual is maintained. Further, it is essential that
respondents know that they are taking part in a legitimate survey on their travel
behaviour, with no ulterior motives to ascertain their coming absences from home, or
to sell some product to them. The method used by Eash (1986) is useful in this regard.
This method involves an initial call to sampled households, to seek their agreement to
participate, followed by interview in a subsequent telephone call at a pre-arranged
time.
There is some evidence of the use of telephone interviewing for transport surveys.
Steuart, Mori and Noehammer (1986) described a pilot survey of 1406 interviews
conducted by telephone in Toronto in 1986. They also indicated that a telephone survey
of 25 000 households was conducted in Vancouver in 1985. Algers and Widlert (1986)
reported a telephone survey of households in Gothenburg in 1982. This survey focussed
on households with employed members, and required interviews with all of the
workers in the household. Eash (1986) described a 1985 telephone survey of 200
households along a commuter rail link in Chicago. In this case the households were
contacted by mail and provided with simple travel diaries. They were then interviewed
by telephone about a week later, and the data were entered directly into a computer
during the interview.
At the same time there are some new problems that arise with this new technique.
Random digit dialling methods for sampling, for example, may cause confusion with
'market research' sales techniques. There could be data quality problems if the
community resistance to intrusion via the telephone were to increase. It is also
important to note that the emerging needs to undertake distributional or
environmental impact analysis require knowledge of the density of housing or
population along a given street section. The characteristics of the sampled residents
will have to be linked to these densities in some fashion, and this may be more difficult
in a telephone survey.
The developing need for population-based attitudinal information may also undermine
an unquestioning reliance on the telephone interview as the sole survey instrument.
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Overview of Survey Technology

A significant body of theory, technology, knowledge and experience on travel surveys
has evolved over the last two decades, and some of this was revealed in the previous
discussion. The traditional household interview survey appears to be now too
expensive for practical purposes. The preferred option that emerges for a new
metropolitan travel survey program is a mixture of techniques, involving broad
census-type surveys conducted using screening telephone interviews, follow-up self
administered questionnaires, and diaries, and supported by small-scale in-depth
studies on specific issues using interactive survey techniques.
A mix of mail back and telephone surveys has been found to be useful elsewhere.
Anderson et al. (1986) assert that telephone surveys are highly effective, with overall
response rates of up to 92 per cent. This paper also highlights the price of aiming
solely to update trip rates, and neglecting all other factors when designing a survey.
However, the problems need closer piloting before this technique can be expected to
give reliable results for other than simple overall trip rates
Anderson et al. are understandably enthusiastic, but Kurth (1986) emphasised that
unlisted and non-telephone owning households showed substantially lower levels of
travel demand than those with listed numbers. Given these constraints, Kurth also
confirmed that the combination of geocoding, mail out questionnaires and telephone
follow ups could cut overall survey data acquisition and capture costs significantly.
The general climate for transportation surveys has not yet really fully reflected
(Peterson and Hamburg 1986) the alterations in the nature of the uses made of such
personal and travel information. The national travel surveys in the USA (Liss 1986)
have now been run for enough five-year intervals to show the changes in the
transportation demand and personal factors across the USA, and provides one
example of a repeated cross-sectional survey without longitudinal tracking of the
individuals. It is likely that closer tracking of individuals will now be necessary to pick
up the changes occurring.
Pas and Koppelman (1986) illustrate an increasing concern with the variability from
day-to-day of individual travel, and thus the requirement to ensure that future
collections of transportation survey data take spe~fic account of variability. If this
were not to be done, the ability to trace the impacts and contributions of different
groups to the travel demand results would be substantially diminished. This suggests
that travel diary methods cannot be ignored as part of the survey mix, and indeed the
results of recent surveys suggest that they should play a major part.
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Table 4 provides an indication of the relative suitability of each of the survey methods
(HIS, SAQ, TIS and IIS) for the collection of the specific data items given in Table 3.
An increasing emphasis has to be placed on the management and accessibility of the
travel information resulting from travel surveys, if the information is to be utilised to
the fullest extent, and if the resultant databases are to be seen as pertinent, relevant
and practical. The information technology tools now available for general use provide
significant base-level facilities for use in transport planning. The next section provides
an indication of the present technology and its potential applications.

DATABASEMANAGEMENT
The concept of travel data as an information resource is an important one. Such a
resource needs careful management and maintenance so that the full value can be
extracted from it, and proper returns thus achieved on the resources expended to
collect it.

New Needs for Travel Demand Data

As indicated by the MTSRP survey, the major use of travel data is now to provide
information on the observed travel characteristics of the urban population. Modelling
in the traditional transport planning sense is no longer the main reason for collecting
travel data. The present needs for most enquiries about travel behaviour are database
queries, i.e. the ready extraction of some subset of the data, perhaps a cross-tabulation
of some variables for some group or sub-region in the metropolitan area. These needs
are best met through an interactive information management system. This area of
information technology is one that has become highly sophisticated over the past
decade, with many general purpose systems available for use (e.g. see Brindle and
Quinn (1988), Nyerges and Dueker (1988), Wigan and Kenyon (1988), Zwart and
Williamson (1988), Gargett and Wallis (1989), French, Wiggins and Heffemon (1989),
Kurt and Connolly (1989) and Simkowitz (1989)). There is virtually no need for the
development of customised software for a travel information system, indeed such a
development would represent a waste of opportunity and resources, given the
availability of proprietary software packages that can be used on a variety of computer
hardware.
18

Survey design

Taylor Young Wigan Ogden

The introduction of a travel data information management system requires a
reappraisal of the traditional process of transport surveys, as indicated earlier in this
paper.

A Revised Process for Transport Surveys

The traditional process for cross-sectional transport surveys was described in Chapter
3, and is summarised by Figure 1. As described, this process is basically for a single
survey. Its emphasis is on the mechanics for designing and executing the survey, and
analysing the data. It accommodates the development of expertise in the conduct of the
survey for use in future surveys, but does not properly allow for the ongoing
interrogation of the database assembled after the survey. The interrogation has been
identified as a primary requirement of a modern travel information system.
A revised process that allows for the ongoing, systematic maintenance and use of the
travel information database is shown in Figure 2. This process is similar to that
shown in Figure 1, apart from the revision to the 'analysis', 'presentation' and 'tidying
up' phases. The new process replaces these phases by the assembly, management and
interrogation of the database. It allows for the routine reporting of information
extracts from the database. It also explicitly includes update and supplementary
surveys as an integral part of the travel information and surveying process.
The system contained in Figure 2 gives much stronger emphasis to the post-survey
administration tasks than does the original system. This is a response to the
demonstrated need for ongoing mechanisms for updating the database and servicing
user requests for transport information. Formal recognition of the importance of these
tasks is thus made. The new phases of the survey process are thus:
(a)

Database assembly, the transformation of the survey data into an
information system that represents travel behaviour and the transport
system in the study area, and that can be readily displayed, tapped,
updated and extended. By preference the database should be established
using software tools that can be used in a variety of hardware
environments, and the data should be available in readily transportable
form (e.g. written using standard software packages and data structures,
and capable of transfer to storage media such as CD-ROM for ease of
distribution and access). Established proprietary software is readily
19
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available for these tasks, with Geographic Information Systems (GIS)
software being particularly suitable for establishing a transport database;
(b)

Database management, the task of marshalling the database as an
information resource that can be examined and updated as required.
This task requires an ongoing commitment by the responsible authority
for the upkeep and maintenance of the transport information system;

(c)

The twin phases of database interrogation and information reporting that
form the principal tasks of information management for the database.
Database interrogation is the task of meeting requests for information,
with an emphasis on interactive searches and the supply of summary
information on call. Information reporting is the task that performs the
supply of more detailed data, perhaps as subsets of the data for further
analysis in another place, or the preparation of interpretative reports of
data analysis on transport issues. Information reporting may thus
involve work that is of longer duration than database interrogation, and

(d)

Update surveys, that provide the source of new and extended data for
entry into the database. The principal behind updating is that new
surveys (e.g. longitudinal surveys or special purpose surveys) should be
designed and administered so that their results can fit into the general
data structure on which the database is constructed. This permits the
utilisation of the full value of the available information, and provides for
monitoring trends in travel behaviour.

Geographic Information Syst.ems

Wigan and Kenyon (1988) defined two principal requirements for a transport database
management system:
(1)

The system should have an interactive graphics interface, so that the
geographic dimensions of the data can be clearly (and quickly) seen, and

(2)

Care is needed to ensure that the information system and its data files
may be easily applied in the widest number of environments, i.e. the
information system should be able to run without modification on a wide
number of host computers (e.g. IBM and Apple microcomputers,
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workstations, minicomputers and mainframe computers). The use of a
standard query language (such as the Structured Query Language, SQL)
is also highly desirable.
There are already commercially-available GIS that meet these requirements. The
ARC/INFO system developed by Environment Systems Research Institute (e.g. Zwart
and Williamson, 1988; Newton et al., 1988) is one notable example that is already
finding widespread application in land use and environmental planning. Besides
providing an established and proven data management system with powerful
graphics interface, such systems also offer flexibility in zone definition. Restriction to
a pre-determined zoning system has been a substantial problem for the analysis and
application of travel data from previous surveys, and has limited the opportunities for
cross-comparisons between alternative data sets.
Modem GIS structures allow the representative of the exact site of each data record
(e.g. household), say on the basis of digitised co-ordinates), and thus the ability to
superimpose a range of zoning systems on the data. A significant feature of the
interrogation and display of the GIS is an ability to overlay maps of the distribution of a
number of variables in the database, which provides enhanced opportunities for data
analysis and the development of an understanding of behaviour and characteristics in
the study area.
An example of the application of the GIS concept is given in Figure 3. This diagram
shows a set of individual databases (topography, land ownership and use, transport
network, socio-economic and demographic data, transport system use, and
environmental impacts (e.g. noise contours)) that can be combined within the GIS
framework. The GIS software enables the user to isolate particular elements from the
available data, or to fuse combinations of elements, so that a picture of the
performance and structure of particular parts of the transport system can be gauged.
All of this is done whilst keeping the spatial perspective of the study area in full view.
A GIS package also allows the user to focus on small sub-areas within the full region,
or to take the broader regional perspective. In the case of Figure 3, the types of models
that may be applied with the particular databases are also indicated.

The cost of, and accessibility to, such comparatively large data systems can be
drastically improved by using CD-ROM as the archival medium, and by catering for
the use of personal computers. The census and other mass data systems are now
available in a form suitable for both of these hardware developments. Taylor et al.
(1989) provided information on the use of CD-ROM for data storage and dissemination,
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and a practical example of all the datasets in Wigan (1987) as a CDRom resource is
documented by Wigan (1990).

DISCUSSION AND CONCLUSIONS

On the basis of the survey of needs and the review of survey and information
technologies, it was concluded that a new travel survey was not only desirable but also
essential for transport planning and system monitoring in Melbourne. Two important
findings from the MTSRP study that strongly influence the direction for a new travel
survey program were that:
(a)

The existing large scale travel databases for Melbourne (e.g. the 1978/79
HIS data) are now obsolete and should not be taken as reliable indications
of travel demand in the metropolitan area, and

(b)

There is a need for 'longitudinal' data surveys to provide updates on
changes in travel behaviour and to provide monitoring information for
transport systems design and operation. Further, there is a need to
ensure the ongoing availability of travel information in forms useful for
direct application in decision making, and to maintain the expertise
needed for the collection, interpretation and dissemination of that
information.

A preferred future direction for a new Melbourne Travel Survey program could thus
be defined. This method involved a set of survey techniques and standard survey
instruments for data collection, computer hardware and software for data entry,
editing, analysis and reporting, and systems for the maintenance and distribution of
the travel database. The management of the survey program, the maintenance and
upkeep of the travel information database, and the supply of information on request
should be given to a 'Transport Information Unit', to ensure continuity of operations
and expertise.
The travel survey program should consist of a combination of telephone interviews
and self-administered questionnaires for the collection of travel demand data, in a
rolling program of 'cross-sectional' surveys. A supplementary data set based on the
establishment of a travel survey panel was also recommended. The rolling program of
repeated cross-sectional surveys and the panel survey was seen as preferable to a
single large scale survey as a means of achieving a cost-efficient and cost-effective
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travel data collection program whilst achieving the stated objectives of providing a
useful contemporary cross-sectional data set supplemented by a series of longitudinal
surveys. The survey program would be conducted over a five year cycle, most desirably
beginning in 1991 to match the next national census of population and housing. This
requires that pilot testing be undertaken in 1990.
The mixture of telephone interview and SAQ surveys was recommended as providing
an efficient and cost-effective means for conducting screening interviews (via
telephone) from which households and organisations could be selected for
participation in KONTIV-type self-administered questionnaires, which include travel
diaries to be completed by individuals from the household or organisation. For
households, the diaries should extend over a continuous period of at least two days,
selected within the seven days of the week. For other organisations, e.g. businesses,
hotels, institutions etc., the diaries might need to be restricted to a single day. The
combination of TIS and SAQ surveys is capable of application to both residential and
non-residential sampling frames, which is a significant advantage over HIS methods.
The next stage is the commencement of pilot studies, followed by the implementation
of the survey program proper.
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TABLE 1: MTSRP SURVEY RESPONDENTS CITED USES OF TRAVEL INFORMATION

Use
Network planning
Project evaluation
Model development and calibration
Estimating patronage or demand
Fares and prices
Safety
Environmental impact assessment
Monitoring
Estimating impacts of projects
Information feedback to public
Non-transport uses (land use, economic development, etc.)
Others(specified)
(investigating user attitudes
(bus route planning [operations]
(infrastructure investment [including toll roads]
(parking arrival rates and durations
(subsidy assessment
(contingency planning
(domestic air transport
(provision of services
(business planning
(comparison of accessibility of regions
(marketing strategies

Frequency of Citation
19
19

17
16
14
13
12
10
9
8
8
l5

2)
2)
2)

2)
1)
1)
1)
1)

1)
1)

1)

TABLE 2:CITED USE OF PARTICULAR CATEGORIES OF TRAVEL INFORMATION IN
DECISION MAKING

Frequency of Citation

Category of Travel Information

Origin-destination patterns for persons, vehicles or commodities
Road and/or transit system performance information
Freight generation, flow and delivery information
Socio-economic information
Land use-related trip generation information
Vehicle information
Parking accumulation and duration
Price information
Activity information
Pedestrian and bicycle generation and flow
Special market segment coverage
Other(specified)
(amount of travel by different users, purposes and modes
(stated preference data
(value of time
(transport for the disabled
(mode of travel

21
19
19

17
17
16
14
12
11
9
9
7

3)
1)
1)
1)
1)
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TABLE 3:

TRAVEL SURVEY INFORMATION RESOURCE AREAS AND SOME
SPECIFIC DATA ITEMS

1.

Information on trip generation and parking rates for major land uses (e.g.
residential, commercial, retail, industry, services, entertainment, cultural and
recreational).

2.

For each of the major land uses, travel information (including origins and
destinations and transport modes) relating to aspects such as inter-related land uses
and travel purposes:

Information Resource Area

Specific Data Items

home based trips

trip rates by mode and purpose,
off-peak vs. peak period travel,
Linkages to other activities.

commercial

trip rates by mode,
off-peak vs. peak period travel,
linkages to other activities.

industry

commercial vehicle trip generation,
off-peak vs. peak period travel,
linkages to other activities.

retail

other activities undertaken whilst shopping,
multi-purpose trips to/from retail.

entertainment/cultural

multi-purpose travel,
linkages to other activities.

work

multi-purpose travel to/from work,
trips made while at work,
multi-modal travel to/from work,
vehicle occupancy for travel to/from work.

recreational

multi-purpose travel,
off peak vs. peak period travel,
linkages to other activities.

freight

origins and destinations,
mode used,
frequency,
types of commodities carried,
volume or amount.

attitudes

choice of mode,
choice or workplace or retail centre,
importance of travel/access in residential location choice,
percentage of income spent on travel,
reasons for level of car ownership.
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ABILITY OF ALTERNATIVE SURVEY INSTRUMENTS TO GATHER SPECIFIC
DATA ITEMS EFFICIENTLY

Data Item

HIS

TIS

SAQ

118

-----------------------------------------------------------------------------------home based trips
to work
toret.ail
to school/education
other purposes

••
••

commercial
trip rat.es by mode
off-peak vs. peak period travel
linkages to other activities

0

industry
commercial vehicle trip generation
off-peak vs. peak period travel
linkages to other activities
retail
other activities undertaken whilst shopping
multi-purpose trips to/from retail

0
0
0
0

••
••

0
0
0

.1
.1
ol

0
0
0

.1
.1
ol
0
0

0

entertainment I cultural
multi-purpose travel
linkages to other activities
work
multi-purpose travel to/from work
trips made while at work
multi-modal travel to/from work
vehicle occupancy for travel to/from work

0
0

0
0

0

0
0
0
0

••
•

recreational
multi-purpose travel
oft' peak vs. peak period travel
linkages to other activities

0

0
0
0

0
0

.1
.1
.1
.1
.1

0

freight
origins and destinations
mode used
frequenc
types of commodities carried
volume or amount
attitudes
choice of mode
choice of workplace or retail centre
importance of travel/access in residential location choice
percentage ofincome spent on travel
reasons for level of car ownership

0

••
0

••
••
••

••
•••

0
0

•
0

••
••

••
••
•••
0

••
•

••
••
•

-----------------------------------------------------------------------------------HIS = household int.erview survey
SAQ = self-administ.ered questionnaire

TIS = telephone int.erview survey
IIS = int.eractive int.erview survey

1. assuming use of a set of questionnaires each designed for specific data resource areas.
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