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Chapter 1 

Introduction 

Information about travel behaviour and transport system operations is a necessary input to a 
range of policy, planning and design processes. However, such information is difficult and 
expensive to collect and keep current, and as a result is collected infrequently. 

In Melbourne, a major survey based principally on a household interview survey was conducted 
in 1964, as part of the Melbourne Metropolitan Transportation Study (Wilbur Smith and 
Associates, 1969). A smaller survey, focusing on ten Local Government Areas, was undertaken 
in 1972 (Metropolitan Transportation Committee, 1973), and a detailed travel survey was 
conducted in 1978-79 (Ministry of Transport, 1981ab, 1982). (These surveys are discussed in 
detail in Chapters 3, 4, and 5 below.) 

Much of this information is now out of date, and in any case significant changes have occurred 
in recent years in many of the factors which affect travel demand. For this reason, the Ministry 
of Transport and the Authorities within the Transport portfolio consider that there is a need 
for another major survey or surveys to collect data to provide the information necessary for 
policy, planning and other activities in the 1990s. 

However, it is not only travel behaviour and transport system operations that have changed in 
the last decade or more. As well, there have been quite significant advances in knowledge and 
understanding of travel and the factors affecting it, and substantial improvements in data 
collection techniques, information management processes, etc. Also, the issues which can be 
usefully addressed with the assistance of transport and travel information have extended beyond 
those considered in previous times, with the result that the uses to which data may be put have 
changed. As will be clearly indicated in the body of this report, there is also a significant shift 
of emphasis in the use of travel data. Whereas in the 1960s the data were used primarily as 
inputs into transport planning models, the modern usage of travel data is to provide direct 
information on transport system performance and travel behaviour. 

For these reasons, the Ministry and its Authorities have considered that before proceeding to 
design and conduct another major travel survey in Melbourne, it is necessary to undertake a 
research project with the aim of reviewing the broader issues which comprise the context within 
which such a survey may be undertaken. 

This report is the result of that project. In essence, it is a state of the art review of current 
practice, and possible practice, in this field. Its aim is to assist the Ministry and its Authorities 
to ensure that the travel survey, when undertaken, seeks relevant, accurate, and timely 
information, and is undertaken using the most appropriate techniques, in a cost-effective 
manner. More specifically, the report aims to provide guidance and recommendations on: 

(a) 

(b) 
(c) 

(d) 

the range of policy, planning and other issues for which travel and transport system 
information is necessary; 
current practice in data collection methodology and techniques; 
the uses which may productively and beneficially be made of travel and transport data, 
and 
the management of data and information once collected. 

MTSRP Report No. 1 Chapter 1 
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1.1 TERMS OF REFERENCE 

The Terms of Reference for the Melbourne Travel Survey Research Project (MTSRP) are 
reproduced in Appendix A. In abridged form they are: 

Part 1. 

(i) Liaise with authorities and identify relevant authority requirements for transport 
planning. 

(ii) Identify data needs to satisfy the requirements of section (i). 

(iii) In the light of authority requirements, give an overview appreciation of survey 
methodology, modelling requirements, and data handling, coding, retrieval, and reporting 
and presentation. 

(iv) 

(v) 

Part 2. 

(i) 

(ii) 

(iii) 

Recommend preferred methodologies for addressing the needs identified. 

Discuss the preferred methodologies within a workshop framework, and review the 
workshop. 

Following the reporting of the workshop, the Steering Committee will advise as to an 
adopted position. 

Amplify or expand the adopted direction, to a stage that will enable the Steering 
Committee to draw up a brief. 

Submit a draft final report, and discuss before final printing. 

1.2 RESEARCH APPROACH 

It can be seen from the introduction and the terms of reference that the project involves both 
a comprehensive review of the state-of-the-art in this field, and extensive consultation and 
interaction with personnel from the Ministry and Authorities. Hence, the research approach 
featured the following elements: 

(a) Interviews were conducted with officers of the following agencies: 

- Ministry of Transport 
- Road Construction Authority 
- Road Traffic Authority 
- Metropolitan Transit Authority 
- State Transport Authority 
- Ministry of Planning and Environment 

(b) An mail-back questionnaire was distributed to an extensive list of people and organisations 
in Australia and overseas. The questionnaire is presented as Appendix B, and the list of persons 
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and organisations who responded is shown in Appendix C. The questionnaire sought responses 
in five areas, as follows: 

(i) the uses of travel information in the respondent's organisation 

(ii) the relevance of specific categories of travel information to decision-making in 
that organisation 

(iii) emerging policy or planning issues which may lead to the need for new or exp 
anded travel information 

(iv) recent technical and analytical developments in related fields, such as data 
collection, information processing, transport modelling, information management, 
travel analysis, etc 

(v) any specific cases where lack of good information proved to be a real problem, 
or where models were unable to assist. 

A total of 128 questionnaires were distributed, and 56 responses were received. 

( c) A comprehensive literature review was undertaken. 

(d) As required under the Terms of Reference (item v, Part 1), a workshop was conducted at 
which the preliminary findings and recommendations were presented and feedback sought, 
particularly from potential users of the information which will be collected in the proposed 
travel surveys. 

1.3 FORMAT OF THE REPORT 

Chapter 2 provides a conceptual basis for the Report, by reviewing in general terms the purpose 
and value of information. Specific applications in a transport and travel context are outlined. 

Chapter 3 discusses transport survey methodology as traditionally applied, including that 
previously used in Melbourne and elsewhere. This may then be compared with the later 
discussion (in Chapter 7) concerning recent developments in this field. 

Chapter 4 reviews the previous information and data banks, again both here and elsewhere. This 
indicates that travel and transport information can be quite broadly-based and complex, and that 
a wide range of types of information can potentially be relevant. 

Chapter 5 reviews the uses to which travel and transport information has been put, in 
Melbourne and elsewhere. This is to indicate both the range of applications as such, and also 
to indicate that the potential uses are broader than hitherto considered. 

Chapter 6 changes the emphasis from what has been done in the past to what future needs and 
opportunities may exist. It addresses emerging policy and planning issues. The stance taken is 
that information needs follow from policy and planning requirements (not the other way 
around), so in looking at future possibilities it is first necessary to consider the range of issues 
for which new or upgraded information may be necessary in order to satisfactorily address 
them. 
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Chapter 7 is a comprehensive overview of recent developments in methods and techniques for 
data collection, data analysis, and information management. It includes both the current state 
of the art in traditional methodologies, and the application and relevance of emerging 
methodologies, including the use of complementary data collected for other purposes. 

Chapter 8 is the recommendations of the project, in terms of the findings of the material 
presented in the above chapters. 

Two further reports were prepared by the Study Team. The first of these (Taylor, Young, Wigan 
and Ogden, 1989) provides a summary of this full report, and was used as the resource 
document for the workshop held in April 1989, as part of the research project. It indicates the 
main findings and recommendations of the present report. The second report (MTSRP, 1989) 
was prepared in the light of the workshop discussions and the comments of the MTSRP Steering 
Committee. It provides a plan for the future directions of the Melbourne Travel Survey. 
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Chapter 2 

The Purpose of Information 

It is important to distinguish between data and infonnation. 'Data' is the raw material; it is 
what is collected in surveys, from measuring devices, etc. Of themselves, data are rarely of much 
direct use. Rather, what is of use is information, which is processed data presented in a relevant, 
credible, and timely form. 

Data should not be collected for their own sake. They are of value only when transformed, 
processed or interpreted to form information. Information in turn is one of the important inputs 
to decision making processes. 

In this chapter we briefly review the purposes of information, and in particular discuss the 
application of information in a transport decision-making context, since this is the context within 
which much travel data is used. 

2.1 THE ROLE OF INFORMATION 

It is axiomatic that in order to manage, design, or reach any form of decision about elements 
of the transport system, information of some form is necessary. Having said that however, in 
any specific instance, it is then a matter of judgement, need, or practice as to how much 
information is presented, in what form, and presented to whom. In the following sections, we 
present some remarks about information in a transport policy or planning context, in terms of 
the use of information, the abuse of information, and the value of information. 

2.1.1 Use of Information 

Information puts bounds on the debate about policy or planning issues. Without quantitative 
(and sometimes qualitative) information, issues can only be argued on an emotional or 
ideological level. While the importance of these dimensions should not be overlooked, a few 
facts often help. As an example, a recent New Zealand study suggested that the beneficiaries 
of public transport subsidies are mainly relatively high income people, calling into question the 
equity argument often used to justify those subsidies (Starrs and Perrins, 1989). 

Similarly, information highlights the real problem areas, and helps to indicate what are really 
non-issues. This identification of what is central and what is marginal can be very important in 
both political and resource-allocation terms. An example was provided by the recent STAP 
exercise, which examined a range of alternative futures for V /Line. It showed that rail policy 
had very little effect on a range of factors, such as road safety or energy consumption (STA, 
1988) 

Issues can also be reduced to manageable size by information analysis. By identifying the key 
issues - those which can have a significant effect on possible outcomes - attention can be 
diverted from peripheral issues, and resources directed to areas where real payoffs can be 
achieved. One example would be the METRAS study of arterial road development in 
Melbourne. METRAS indicated the (rather limited) extent of possible achievements in that area 
over the next decade with the funds available, and hence the need for judicious selection of a 
road program (Ministry of Transport, 1986) 

MTSRP Report No. 1 Cha.pter 2 



-

-

-

-
-

6 

A variation on this, and one that will be considered in more detail in Chapter 6, is that the 
availability and analysis of data may reveal policy or planning opportunities, or areas where 
there is scope for productive or beneficial action not previously detected. The example of the 
NATROV study may be cited. This study revealed the previously-overlooked benefits to the 
economy from investment in roads which served export-oriented freight traffic (Road 
Construction Authority, 1987). 

Similarly, discussion is moderated by data availability. The mere selection of which data to 
collect and analyse tends to divert discussion to those issues, possibly to the exclusion of others. 
The early transport studies, such as the 1964 Melbourne study, demonstrate this phenomenon. 
Typically they collected data only about motorised travel - car, public transport, etc, and as a 
result, any consideration of non-motorised modes - walking, cycling - was excluded from 
consideration. 

Models have been found to be an invaluable in analysing and evaluating policy and planning 
alternatives. Data is a vital input to any modelling exercise, since by definition, models attempt 
to reproduce elements of the real world, and it is necessary to have information about that real 
world in order to estimate and verify the models, as well as to use their output. For example, 
the widespread use of network models enable analyses to be made and options to be compared 
on a quantitative basis, thus permitting more informed decisions about transport investments 
and operational strategies. 

However, while data may have been collected with the immediate objective of developing and 
estimating models, the very fact that the data are available may have a greater influence on 
policy or planning outcomes than the results of the modelling exercise, due to the various 
influences listed above. For example, it could be argued that the biggest influence of the mass 
of data collected during early transport studies, such as the 1964 Melbourne study, was that it 
led to a vast improvement in our understanding of urban areas and the way in which they 
worked, and that this knowledge was of greater impact than the direct transport uses for which 
the data were collected. 

Finally, data are important for monitoring. Once a direction or goal has been set, it is important 
to know whether the system is tracking towards that goal, and (perhaps) when it is achieved. 
For example, governments and public transport operators make much of both short term and 
long term trends in patronage, which are obtained by monitoring ticket sales or through traffic 
counts. 

2.1.2 Abuse of Information 

The above discussion has implied a normative approach to policy and planning, and therefore 
that decision-makers want and need to know what is going on. There is, of course, a reverse side 
to this, that policy may be impeded by facts, and as a consequence, data and information are 
not only unnecessary, they are disavowed. This attitude may arise as a consequence of pursuing 
ideological directions, of seeking to enhance entrenched positions, or of seeking power for its 
own sake. 

There are of course opportunities and dangers for misusing data and information. These 
principally involve being selective in gathering, releasing, using, or quoting results. These are 
standard 'tactics', the basic tool of any lobby or special interest group. For example, those who 
wish to show that public transport use is increasing will quote absolute values of patronage, 
while those who differ with this interpretation will quote relative values, or market share. 
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Finally, since 'knowledge is power', those with access to it will always be careful about releasing 
it, or in some cases even revealing that they have it. 

2.1.3 Value of Information 

The value of information is not, of course, uniform. Various factors affect its usefulness. The 
three key factors are timeliness, relevance, and credibility. Many types and sources of 
information degrade rapidly with time; this is especially so for information used to monitor and 
control a system, such as that concerning system breakdowns where immediate remedial action 
is needed. Relevance, by definition, is crucial, because if it is not relevant, it is not, strictly 
speaking, information at all. And credibility determines how much notice is taken of the advice; 
the information must be regarded as reliable and analysed with competence for it to be taken 
seriously. 

There is often a trade-off between these requirements. If timeliness is crucial, there may simply 
be insufficient time to allow thorough analysis. In this case, the reputation and care of the 
analyst or organisation responsible for selecting, analysing and interpreting what data is available 
may well determine how seriously the information is taken and consequently how influential it 
is on policy decisions. 

Presentation and style can have major influences. Long, turgid reports are less likely to be 
influential than short ( even one-page) summaries, well illustrated with graphic forms. However, 
it is important that there be substance as well as style; there must usually be comprehensive, 
thorough backup material to give credibility to the interpretations of those preparing the shorter 
briefing papers. New information technology ( e.g personal computers, interactive graphics, 
floppy disks, CD-ROM and video disk) will increasingly provide important alternative means 
for presentation. 

Information is not only of value for what it is used for; the mechanisms and processes of 
collecting, analysing and presenting data and information can themselves influence the policy 
and planning process. A key factor here is the interplay between interest groups with different 
data sources, or different capabilities for interpreting and presenting data. The success in recent 
years of the bicycle lobby is a case in point. 

2.2 APPLICATIONS OF TRANSPORT AND TRAVEL INFORMATION 

In the specific context of the current project, there are a number of applications of transport 
and travel information which can be postulated. The precise identification and specification of 
these applications is addressed in detail in later chapters, especially in so far as new applications 
are concerned. 

In general terms however, several types of applications of transport and travel information can 
be identified, for use in a transport planning or policy context: 

Transport policy formulation: the identification of alternative courses of action, and assessment 
of their effects (including economic, environmental, social, and political consequences) 

Transport planning: development of proposals for transport system improvement, in the light 
of transport policy objectives. 
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Forecasting and modelling: a tool which is useful in either a policy or planning context; enables 
a quantitative assessment of the effects of different policy or planning options. 

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

Transport system design: the design of transport facilities having regard to the traffic which they 
have to carry ( e.g. networks, vehicles, terminals, etc) 

Transport system operation: the operation and maintenance of a transport system on a day to day 
basis. 

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

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

Feedback to the public: to assess public opinions, and to facilitate public support for desired 
policy directions and planning proposals. 

The nature and prescription of the data and information needed in each of these areas is 
outlined in later chapters. Suffice it to say here that the needs vary with each of these 
applications, and thus those responsible for data collection and analysis must first determine the 
reasons why the data are being collected, and the range of uses to which they can ( and can 
not?) be put. These questions are discussed more fully in the subsequent chapters of this report. 
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Chapter 3 

Previous Survey Methodologies 

The collection of data is an important part of the transport planning process. Transport systems 
are complex entities, and the existence and proper analysis of data on the behaviour of transport 
systems is mandatory for the investigation of a system's performance. Consequently, the 
processes involved in a transport survey need to be understood and applied in a systematic 
fashion. The major phases in a transport survey are: 

(a) specification of data requirements; 
(b) design and conduct of surveys; 
(c) verification of data, and 
( d) application of data to design and decision making. 

This chapter introduces an overall systems approach to transport data collection. This approach 
offers a unifying framework, drawing together the wide range of needs, requirements and 
techniques for the various types of transport survey. The approach provides a perspective on 
the proper understanding of transport data and their explanatory and evaluative functions in 
determining the behaviour of transport systems. Major components of the transport analysis 
process are identified in this chapter, and the interactions between these components are 
highlighted. Further discussion on the conventional process for transport surveys can be 
obtained from Richardson (1982) and Ampt, Richardson and Brog (1985). Chapter 7 of this 
report presents a revised system for transport surveys that may better suit the contemporary 
needs for transport and travel data. 

This chapter first describes the data collection process then discusses previous data collection 
procedures in the context of this process. The discussion is based on the results of the 
questionnaire and interview surveys conducted by the MTSRP study team. The questionnaire 
survey sought the responses of transport professionals on the needs for transport data, and the 
applications of those data. 

3.1 A SYSTEMS APPROACH TO TRANSPORT DATA COLLECTION 

The systems approach may be used to integrate the essential features of transport survey 
methods. It allows the identification of the processes that are common to all transport surveys, 
and that form the fundamental building blocks of good survey design practice. A similar 
approach was recommended by the OECD (1978, 1979). Figure 3.1 shows a systems diagram 
that represents the transport survey process as it has operated in the past. 

The first observation from Figure 3.1 is that transport analysis is not an informal or casual 
procedure. Rather, it follows a series of logical, interconnected steps leading towards the final 
outcome of the process, i.e. the preparation of a reliable, accurate and relevant database. 

Secondly, there are significant linkages between the various activities. These linkages are of 
three types: forward, feed-back and backward. The forward linkages are immediately apparent, 
and refer to the progression through the process. For example, the pilot survey cannot 
commence until the preliminary planning for the survey has been undertaken. Forward linkages 
appear as single solid lines in Figure 3.1. 
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Figure 3.1 Systems Description of Transport Surveys (source: Heathcote, 1984) 

The feed-back linkages indicate that two or more activities must be performed sequentially in 
a closed loop. For example, having performed the pilot survey, it may be necessary to redesign 
the survey form and then pilot test the new form. The analysis procedures may also need 
redefinition. Feed-back loops in Figure 3.1 appear as pairs of solid lines between component 
activities. Backward linkages are perhaps more subtle, and are perhaps of more long-term 
significance, for they indicate part of the learning process. The backward linkages, shown by 
dashed lines in Figure 3.1, indicate where information may be transferred back from an activity 
occurring later in the process to one preceding it. 

The following discussion outlines each component in the transport data collection system of 
Figure 3.1, and highlights the major considerations in the design of various survey types. 

3.1.1 Preliminary Planning 

The initial activities in a survey are of paramount importance. This process of preliminary 
planning may be seen as a series of formal steps, and the best way to ensure the success of a 
survey program is to recognise and explore these steps. The steps are: 
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formulate study objectives, the broad plan that may require some data collection through 
a transport survey; 
define the survey objectives, usually a subset of the study objectives; 
review existing infonnation, to test if new data need to be collected; 
form hypotheses, to set the questions that the data should answer; 
define parameters, to provide precise definitions that remove confusion and ambiguity; 
undertake validation planning, to ensure that the data are reliable and representative; 
determine the level of available resources; 
determine the content of the survey, to define a precise list of the data items required, 
and 
select the survey method(s), usually as a compromise between the objectives of the survey, 
expressed in the survey content list, and the available resources, as indicated in Figure 
3.2. 

Quality 

of 

Data 

Survey 

Resources 

Data 

Figure 3.2 Trade-Offs in Selecting a Survey Method 

A full description of these steps is given in Taylor and Young (1988). 

3.1.2 Sample and Experimental Design 

Most transport surveys are sample surveys. Because transport systems contain very large 
numbers of individual units and factors, it is uneconomic, if not virtually impossible, to observe 
all of them. If all that is required is a statistical description of the population, then it is only 
necessary to survey a suitably chosen sample from the population, on the basis of experimental 
design and sampling methods. The major elements of sample and experimental design to be 
considered in transport surveys are described in Taylor and Young (1988). These elements are: 

(a) definition of target population; 
(b) definition of sampling unit; 
( c) selection of sampling frame; 
( d) choice of sampling method; 

MTSRP Report No. 1 Chapter 3 



-

-

-

-

-

( e) choice of experimental design; 
(f) consideration of sampling error and bias, and 
(g) determination of sample size. 

3.1.3 Survey Form Design 

12 

The next step in the systems approach to transport surveys (see Figure 3.1) is the design of the 
survey forms. Careful attention to the physical design of a form can often lead to more efficient 
job performance and lower error rates by both field staff and office coders. 

The computer technology now available for survey work may offer new means for the combined 
collection, editing and coding of survey data. There are considerable savings in time and cost 
to be realised if this can be done. This question is pursued further in Chapter 7. The use of 
portable personal computers for direct recording of interview data in the filed is now realistic, 
cheap, practical and acceptable to the community. It offers a substantial means for reducing 
costs and ( especially) time in data coding and editing. 

3.1.4 Pilot Studies 

Pilot testing is an important component of survey design and data analysis, but it is often 
neglected. The usual reasons for ignoring pilot studies are lack of time or money, but experience 
indicates that these are false economies for all but the smallest or most standard surveys. Pilot 
studies provide assistance with many aspects of the final survey design and analysis, including: 

(a) adequacy of sampling method; 
(b) variability of parameters in the survey population; 
(c) suitability of survey method; 
( d) suitability of analysis method; 
( e) adequacy of survey forms; 
( f) efficiency of training methods; 
(g) suitability of coding and editing; 
(h) cost and duration of survey and analysis, and 
(i) efficiency of organisation. 

3.1.S Survey Administration 

The key to successful surveying is the attention paid to the details of survey administration. 
Whilst most major problems will surface in the pilot survey (assuming one was conducted), there 
are many things that can go wrong on the days of the survey proper. 

Particular concerns in survey administration include the recruitment and training of survey 
personnel (for both field and office), publicity about the survey, field supervision, data quality 
control, follow-up and 'call-back' procedures, data coding and editing, and database 
management. Richardson ( 1982) provided a general introduction to the role and functions of 
the survey administrator. 
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3.1.6 Coding and Editing 

The time spent in the field is traditionally just a small proportion of the total time required to 
produce the results of a transport survey. In terms of elapsed time, there is little that can be 
done to reduce field observation time. The real consumer of elapsed time for transport surveys 
is the coding and editing phase, and it is here that new technologies can provide potential for 
significant savings. Coding of data is the process of converting data from field records into 
computer-readable format. Editing is the parallel process of data scanning, to detect recording 
errors and logical errors in the data. Editing may be performed either by hand or by computer. 

The major opportunity for time-saving is the combination of coding and editing into a single 
data entry process, where the data are entered interactively by the user. Many inconsistencies 
can be immediately detected by the editing program, enabling the user to quickly correct faulty 
data entries. An even greater opportunity for time-saving is offered by the use of modern 
information technology, such as portable and handheld microcomputers and voice recognition 
methods for field recording. There is no need for manual coding of the resulting data, and 
editing facilities can be built into the data recording program. This question is considered more 
fully in Chapter 7, where a review of recent experiences with the use of new technology in data 
collection is given. Taylor and Young (1988) also provide a discussion of the possibilities in 
this area. Data collected by automatic means are then ready for analysis as soon as recording 
finishes, and in some cases analysis can be performed in the field by the same microcomputer 
used to collect the data. Direct data entry using portable personal computers is now a realistic 
option for transport survey work, as indicated in Chapter 7. 

3.1.7 Validation Weighting Expansion 

The data from the survey may be intentionally or unintentionally stratified. Even random 
samples may not truly represent the total population. It is necessary to expand the data in 
proportion to population parameters, to match demographic and regional distributions. 
Heathcote (1984) described the procedure adopted for the Melbourne 1978/79 survey. 

3.1.8 Data Analysis 

The transport modelling process can be seen as a process of learning about the transport system. 
An important element of the process is the analysis of transport data. The object of statistical 
procedures is to make this part of the process as effective as possible. Analysis, in the context 
of the transport modelling process, is an iterative procedure. The first cycle involves the setting 
of an hypothesis, the collection of data and the testing of the hypothesis. If the conclusion is 
clear, then the cycle can finish, otherwise the cycle may have to be repeated until a definite 
conclusion is obtained. 

Statistics concentrates primarily on the third component of the cycle: the testing of an 
hypothesis. Statistical analysis is also an iterative process. The first step is the preliminary 
analysis of the data. The next step is the testing of hypotheses to see if variables vary in a 
systematic manner. The final stage is often the development of a model. This model may be a 
statistical model or a view developed from the observation of the data. 

The procedures available for carrying out these tasks are outlined in the next section. It should 
be emphasised at this point that the analysis of the data can proceed without the aid of 
statistics, and that statistical analysis should not be seen as an end in itself. 
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3.1.9 Presentation of Results and Archiving 

The preparation and distribution of reports has been the primary means of conveying the survey 
results and methodology to other people. The effective archiving of the data and the survey 
procedure is the only way that the data will be available for secondary analysis at a future date. 
Proper preparation of the survey report is essential. There is no point in performing the survey 
if it is not to be adequately reported, even if the report were just for the investigator alone. The 
following principles should be used when preparing a survey report: 

(a) 

(b) 

(c) 

(d) 

(e) 

fully explain the purpose and scope of the survey. The purpose may be completely 
obvious to the investigator, but it is almost certain that it is not as obvious to the reader 
of the report, who is unlikely to have the same intimate knowledge of the subject. 
Without this background, it will be difficult for the reader to put the report and the 
results into the proper context.; 
keep in mind the type of reader( s) for whom the report is being written, the likely extent 
of their knowledge and understanding, the types of problems and questions that are 
likely to be of interest, and the kind of language (technical or otherwise) to which they 
are accustomed; 
translate statistical technicalities into language which will be understood by readers who 
are primarily interested in the broad and substantive results of the survey. Tables of 
standard errors, significance levels and the like are unhelpful if they cannot be 
appreciated within the context of the survey subject matter. 
qualitative and graphical descriptions of the results are useful in developing an 
understanding of the survey results. Many readers find tables difficult to comprehend. 
Some verbal summary of the salient points in a table, and graphs and diagrams 
displaying table contents make a report easier to understand and less prone to 
misinterpretation, and 
one successful course is to prepare three types of reports: a preliminary report, a 
summary report and a technical report. The preliminary report contains the primary 
results and should be released early to enable those who wish to use the data 
immediately to do so. The summary report specifies the objectives of the survey, the 
general method used, the major analytical results and the interpretation of those results. 
The technical report documents the survey and provides complete details of the results. 

The next task in the conventional survey process is that of archiving. This is the task of storing 
the data so that they can be of real use to the collecting authority ( and other parties) for 
subsequent, perhaps unforeseen, applications. The data form a valuable resource, and it is in 
the authority's interest to see that they are properly husbanded. 

The use of modern information technology and database systems should be an essential part of 
the design of all future transport surveys, for they provide powerful new means for the 
establishment of on-going databases that can be readily accessed to answer queries and provide 
information. This issue is discussed in subsequent chapters, notably Chapter 7, and is now one 
of the prime considerations to be made in the planning and design of a transport survey. The 
existence of powerful proprietary 'geographic information systems' software packages (GIS) 
provides a new and inexpensive means to establish and maintain transport databases. 

3.1.10 Data Presentation and Distribution 

The information retrieval system must be fully documented so that subsequent users can access 
the data. This may include users from outside the authority, so the retrieval and reporting 
system must be intelligible to those who do not necessarily have background knowledge in the 
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specific subject area. As discussed in section 3.1.9 and in Chapter 7, the use of modern GIS 
software provides an ideal means to meet this requirement at an advanced level of application. 

3.1.11 Conclusions 

The systems approach to the design and management of transport surveys provides a useful 
description of the survey process. Further, it defines a formal structure for indicating the 
importance of good practice in survey planning, design and execution, and in data analysis. 
There are significant linkages between these components in transport surveying, and the systems 
approach offers a far superior insight into the survey process than does a mere catalogue of 
survey techniques. Transport data are now so widely demanded, the needs for reliable and 
representative transport data are so great, and data collection so expensive that the continuation 
of 'ad hoc', unrelated survey procedures is largely inappropriate. The means for applying the 
systems approach to future transport surveys is described in Chapter 7. 

3.2 MTSRP SURVEY OF DATA NEEDS AND APPLICATIONS 

The MTSRP study team conducted an extensive review of current needs for and uses of travel 
data. The review was based on a questionnaire circulated to transport authorities and individual 
transport planners in Australia and overseas. The questionnaire is reproduced as Appendix B 
of this report. A number of interviews were also conducted with representatives from the 
transport portfolio in Victoria and with experts in the field of transport surveys. The interview 
discussions were based on the questionnaire. 

Table 3.1 indicates the distribution of questionnaires, while Table 3.2 presents an overview of 
the responses. A total of 128 questionnaires were distributed. Fifty six responses (interview and 
written reply) were received. Victoria provided 45 per cent of the responses, the rest of 
Australia 34 per cent and overseas responses totalled 21 per cent. The largest group of 
responses were from state government organisations in Victoria (39 per cent). Most (86 per 
cent) of the responses from the Victorian organisations were interviews. The largest proportion 
of responses from the rest of Australia were also from state government instrumentalities (16 
per cent), whilst research organisations made up the largest number of overseas responses (13 
per cent). Appendix C presents a list of the respondents, their affiliation and the type of 
response. 

3.3 DATA COLLECTION 

The previous discussion established a framework for data collection. Most surveys follow such 
a framework. Those that do not have often collected data that is of little use. The past decade 
has seen considerable developments in data collection techniques. New technology has 
revolutionised traffic data collection (Taylor and Young 1988) whilst considerable refinement 
in interviewing techniques have taken place (Ampt, Richardson and Brog 1985). Further 
developments in transport surveys are to be discussed at an international conference in the USA 
in January 1990. This section discusses some of the approaches that have been used to collecting 
data over the last decade, based on the questionnaire circulated by the MTSRP Study Team and 
the series of interviews conducted in December 1988 and January 1989. It first looks at home 
interview surveys, then discusses self-administered and the role of traffic surveys in transport 
planning. The section closes with some discussion of the timing of and interrelationship between 
surveys. 
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Table 3.1 Distribution of questionnaires in the MTSRP survey 

Government 
Local State Federal Consultants Research Total 

Victoria 1 25 n.a. 6 4 36 
Rest of Australia 5 24 2 4 7 42 
Overseas 0 3 12 17 14 46 

Total 6 52 14 27 25 128 

Table 3.2 Response to the MTSRP questionnaire 

Government 
Local State Federal Consultants Research Total 

Victoria 0 22 n.a. 2 1 25 
Rest of Australia 4 9 2 2 2 19 
Overseas 0 1 2 2 7 12 

Total 4 32 2 6 10 56 

3.3.1 Household Interview 

The household interview is the most commonly used technique for collecting transport data. 
It involves interviewers asking questions of respondents in the privacy of their own home. This 
technique has a number of advantages in terms of the accuracy of the data but can be expensive. 
The form of the questions, the interviewer approach and the type of information required varies 
greatly and results in many variations qn the basic theme. 

When embarking on a household interview survey (HIS), it is important to determine the 
boundaries (physical, temporal etc.) of the study. The last two decades have seen numerous 
surveys covering an entire urban region (Wigan, 1987; Duinble, 1978). It has also seen many 
studies of portions of urban areas. For convenience this section looks at surveys of the entire 
urban area and subregions separately. 

3.3.1.1 Urban wide studies 

Melbourne. Major household interview surveys were carried out in Melbourne in 1965, 1972 
and 1978/79. This section will only cover the 1978/79 HIS since it is the most recent. The 1978-
79 Melbourne Travel Survey was initiated in 1976 and aimed at obtaining data for a number of 
applications: 

MTSRP Report No. 1 Chapter 3 



-

'. It would up-date information collected as part of the comprehensive 1964 
metropolitan travel surveys and the 1972 survey of ten metropolitan 
municipalities. In particular, the changes in Melbourne travel characteristics 
revealed by the 1972 survey indicated that a more comprehensive and up-to
date data base was needed for the purposes analyzing travel patterns and to 
provide information for decision making, both in the short and long term . 

. Besides providing an up-to-date data base, the data would be used for 
confirming or revising the travel characteristics embodied in the 1964 Travel 
Demand Models as revised in 1974.' (Ministry of Transport, 1981a) 
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Some background to the 1978/79 HIS helps to define the context in which this survey was 
conducted. The Ministry of Transport hired Kinhill Planners Pty Ltd (Kinhill) in mid-1977 to 
conduct a survey of 17 500 households distributed equally amongst Local Government Areas 
(LGA) within the Melbourne Statistical Division (MSD). Kinhill subcontracted the field work 
to Frank Small and Associates (FSA). The FSA survey was self administered. 

Two pilot surveys were carried out in September 1977, but significant delays were then 
encountered. To absorb cost increases, the sample size was decreased to 12 000 (including the 
746 carried out in the pilot studies). The Roy Morgan Research Centre (RMRC) was 
commissioned by Kinhill to complete the field work, which began in mid-1978 and was 
completed by mid-1979. Data processing by RMRC was carried out between early 1978 and 
mid-1979. The key statistics for the survey are shown in Table 3.3. 

The sample was selected on the basis of LGAs within the MSD. Data from the 1972 survey 
indicated that it was sufficient to collect information from around 300 households per LGA. 
The target population was defined initially as the total number of households within the MSD 
while the sample frame was defined as the total number of houses connected to the State 
Electricity Commission (SEC) power system. Addresses were extracted using sequential random 
selection from the supply registers. A 70 per cent success rate was assumed for determining the 
total study sample, as described in Kinhill ( 198 la). 

Table 3.3 Key statistics for the 1978/79 Melbourne Travel Survey 

Number of households approached 
Number of household interviews completed 
Number of people records collected 
Number of vehicle records collected 
Number of trip records collected 
Number of trips/household 
Number of trips per person 

(Source: Kinhill (1981a}} 

FSA 
Survey 
1 265 

746 
2 416 

987 
6 946 

9.3 
2.9 

The questionnaire (Kinhill 1981b) was developed in four stages as follows: 

RMRC 
Survey 
16 716 
11 387 
31 948 
15 394 
99 953 

8.8 
3 .1 

( 1) the Ministry of Transport prepared an outline of information required and provided 
this, with the study brief, to the consultants at the proposal stage; 
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at the same time as the consultants were submitting proposals, the Ministry requested 
the Australian Bureau of Statistics (ABS) to pre-test the outline questionnaire. The 
ABS pre-test results and revised questionnaire were then provided to the successful 
consultant as a basis for questionnaire development. The use of the ABS surveyors was 
found to be most rewarding because of the quality of results. Unfortunately, the ABS 
has a three year rolling interview program which can limit the bureau's availability for 
large scale survey work; 
two final questionnaires were then developed, the first by FSA and the second by 
RMRC, and 
a supplementary questionnaire was developed to cover weekend travel. 

The questionnaire developed by FSA took about 15-20 minutes to complete while the RMRC 
survey took between 40 and 45 minutes. The FSA survey also required the completion of travel 
diaries. 

A field force of 60-80 interviewers was needed to ensure that the maximum number of 
interviews was completed each week while keeping the field force at a manageable level. For 
the FSA survey, the interviewers were briefed in a 10-15 hour period and then reported to field 
supervisors. In the RMRC survey, ten per cent of the sample was selected for validation. Half 
of these were validated by phone and the rest interviewed. The returned questionnaires were 
checked, edited and corrected firstly be the field supervisor, any errors that could not be 
clarified were sent to a field validator. 1 All the data from the questionnaire were key punched 
and fully verified. Further editing was carried out and a 'clean' copy of the data sent to the 
Ministry. The error types considered were: 

( 1) Questionnaire incomplete; 
(2) Data falling outside reasonable logic ranges, and 
(3) Incorrect coding, key punching or interviewing. 

Full details of the error checks can be found in Kinhill (1981a). 

Because the data were stratified on an LOA basis the sample was not a random sample of the 
total population. Heathcote (1984) used the socio-economic characteristics of the Census of 
Housing and Population conducted by the ABS to develop weighting factors to upgrade the 
sample population. Once this was completed an inquiry facility was developed on a extended 
record basis for easy access. The file format was compatible with SPSS, enabling the answering 
of particular queries. 

Once the data were ready for distribution, they were presented in a series of reports (Ministry 
of Transport 1981a, 1981b, 1982). 

Elsewhere. Large scale household interview surveys have been carried out in all capital cities of 
Australia (Wigan, 1987). 

The 1981 Sydney Travel Survey started in 1978 with the aim of collecting data on 
origin/destination, mode time, distance travelled etc. It was carried out at a cost of $1.45 million 
for the design, collection and editing. The survey procedure was subjected to an exhaustive pilot 
test. Unlike the 1978/79 Melbourne survey there was no budget set aside for analysis. The 
Sydney study suffered to some extent from the lack of stratification of the sample and the lack 
of a easily accessible interface with the data. 

1 New developments in hand-held and laptop computers may assist in the recording and checking of data 
during the interview. This approach has recently been used with some success in Adelaide (Oxlad, 1988). 
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The Tasmanian Department of Main Roads indicated that since 1974 full scale HIS have 
become too expensive and time consuming for the type of issues being considered. In the past 
large sums of money were spent conducting and assessing data to justify the provision of 
additional road capacity. The capacity deficiency problems were known prior to the survey. In 
many cases the studies only provide 'proof design' for existing planning proposals. As a result 
the 1979 Derwent Regional Transportation Study was produced without any specific home 
interview data. This study was established merely to identify road needs and provide solutions 
generally acceptable to the community. In this regard the study has been quite successful. This 
study has obvious parallels with METRAS (Ministry of Transport, 1986). In 1985 the Hobart 
Central Area Traffic and Parking Study was conducted by Hobart City Council, with assistance 
from the Department of Transport Tasmania. This study was essentially to consider road 
deficiencies and parking problems within the central area. Data were collected for origin and 
destinations by way of road side surveys. An Origin/destination matrix was built using the 
MICROTRIPS package2 installed on a 'mainframe' computer. In addition, the Department has 
conducted a number of smaller studies, using origin-destination data collected by roadside 
interviews. 

Brisbane City Council has initiated a travel survey for Brisbane. It is also applying a 'four-step' 
modelling procedure to aid in the transport planning process. Behaviourial or attitudinal studies 
have formed a large part of the effort of the council. Unfortunately these surveys have produced 
a large quantity of qualitative data but difficulty has been found in using the output. Most 
previous studies carried out by the Council have resulted in increased funding for roads. A 
number of studies of district centres have been carried out. 

Many similar transport surveys have been carried out throughout the world. An interesting 
response from the Department of Transportation in the United States indicated that they are 
planning a large 'resurvey' of urban areas to recalibrate trip generation and distribution models 
in 1989, but that is likely to be delayed until 1990 to coincide with the 1990 census. Generally 
HIS surveys are declining in scale and scope, while more reliance is being placed on general 
surveys like the census and general traffic counts and speed surveys. 

An alternate approach to the large scale HIS was suggested by a number of respondents to the 
MTSRP survey. This is for a large scale survey could be carried out at regular intervals, 
supplemented with smaller updates each year either by a small survey or panel. A considerable 
problem in both the Sydney and Melbourne study was the obtaining of the total population for 
sampling. The use of electricity connection information is difficult and the electricity suppliers 
are becoming concerned about the release of this information. The Australian Bureau of Census 
can provide detailed maps of households and street patterns. The use of this information would 
greatly assist in a survey. The coding of respondents' locations is also important. The use of 
geocoding systems, possibly within the framework of a Geographic Information System (GIS), 
could provide a high level of information without loss of anonymity (Newton and Crawford, 
1988; Zwart and Williamson, 1988). When the geocoded locations are overlain on a street map 
it may also be possible to determine trip lengths. Digitising of trips would provide an even 
higher level of accuracy for the determination of trip lengths. 

3.3.1.2 Sub-regional or local studies 

Numerous studies have been carried out at a local, and subregional level by the Ministry of 
Transport, Road Traffic Authority, Road Construction Authority and Metropolitan Transit 
Authority. 

2 
Young, Taylor and Gipps (1989) provides a description of the MICROTRIPS package. 
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Considerable effort has been put into subregional studies over the last decade and they present 
a considerable resource. Some examples cited by respondents to the MTSRP survey were: 

(a) 

(b) 

(c) 

in 1987 a small study of travel behaviour in Melbourne was carried out by Socialdata. 
It was primarily aimed at light rail and was conducted for the Ministry of Transport 
through the MTA. The survey comprised two parts, attitudes and observed behaviour. 
It divided Melbourne into five regions and took a sample of 500 households. The survey 
method used in this study could form a useful basis for an ongoing program of travel 
surveys; 
sample surveys of people visiting Melbourne or Victoria are collected by the Victorian 
Tourism Commission, and 
subregional studies offer considerable opportunity for the use of alternate survey 
procedures. Two approaches that are of considerable value, and that have found fruitful 
application are the functional measurement approach and the Household Activity 
Transport Simulator (HATS). 

The functional measurement technique provides the respondent with information on a number 
of different hypothetical alternatives. The respondent is asked to respond to the combination 
of attributes describing each alternative. The strength of the approach is that it allows all 
possible combinations of attributes of the alternatives to be investigated. This is rarely possible 
in the real world. The approach was used by the Australian Railways Research and 
Development Organisation to assess different mode choice situation for freight movement by 
rail and road. 

The HATS method originated in the Transport Study Unit at Oxford University. This approach 
provides the respondent with information on the present spatial and temporal supply of 
transport facilities. The household activities are overlaid on this supply. Respondents are then 
asked to react to changes in the transport system. The reactions are monitored and 
inconsistencies reconciled. This approach has been used to study transport initiatives in South 
Australia (Oxlad, 1988). 

Surveys at a subregional level came about because of the need to address particular issues and 
because the of the cost associated with collecting data of a particular type. Urban wide 
household interview surveys could not employ some of the techniques adopted at a subregional 
level because of the large cost associated with them. 

3.3.2 Self Administered Surveys 

Self administered surveys provide a cheap way of collecting a large data set. However, the size 
of the questionnaire and the detail of the questions could effect the data accuracy. A self 
administered survey that has obtained some use in transport is the KONTIV design developed 
in the Federal Republic of Germany (see Meyburg, Stopher and Wermuth, 1985 and Brog, 
Fallast, Katteler, Sammer and Schwertner, 1985) has proven to be a successful survey 
instrument in several countries, including Australia. 

KONTIV is based upon the household as a sampling unit, with one household member 
completing a socio-demographic questionnaire for all household members. Trip data for the 
household are collected using a second questionnaire, which is completed by those persons in 
the household who are more than H years of age, where H is a variable that needs to be set for 
the particular survey. (A basic requirement of the method is that all respondents can read and 
write sufficiently well to complete the questionnaires). The trip questionnaire takes the form of 
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a diary. A major strength of the KONTIV method is that it is iterative, responses are monitored 
and systematic reminders are given to those not responding. In this way the response rate to 
KONTIV can be built up considerably (typically to the order of 50-70 per cent). The iterative 
process and examples of its use in real surveys were described by Sammer and Fallast (1985). 

In 1985/86 the Federal Office of Road Safety (FORS) undertook a national day to day travel 
survey, a household-based survey of daily trips. The KONTIV method was used to collect the 
data. Data on roughly 150 000 trips were collected, covering all days in the year and across 
Australia. The data are yet to be fully analysed but they are of great potential value in research 
and policy formulation. It represented the first major Australia wide survey to provide exposure 
figures for various road user groups, stratified by age and other variables. The data set will 
enable the calculation of relative risk at different times for various groups, and therefore allow 
more accurate identification of problems and targeting of countermeasures. In the past this type 
of analysis has relied on overseas data which is not always appropriate to Australian conditions. 
In the area of vehicle travel data, FORS relies on the Australian Bureau of Statistics (ABS) 
Survey of Motor Vehicle Usage. This is mainly used to determine comparative involvement of 
different vehicle types in road crashes, on a vehicle kilometre basis. 

In Western Australia a KONTIV travel survey of 4000-plus households in the Perth 
Metropolitan Region was carried out in relation to: 
( 1) behaviourial reactions to parking policy changes; 
(2) perceptions and effects of car operating costs; 
(3) residential location; 
( 4) bicycle usage potential, and 
(5) public transport fare elasticity and demand sensitivity. 

The survey was supplemented by interactive interview surveys. 

3.3.3 Observational Surveys 

Observation of peoples actions is often used to collect or supplement transport data. Some 
examples are screen line surveys, onboard public transport surveys and parking surveys. 

3.3.3.1 Screenline counts 

Melbourne. Associated with the 1964 travel surveys was a number of cordon counts. These 
recorded numbers of vehicles entering the study area from outside, and permitted correction 
of the traffic volume estimates on a link-by-link basis. 

Recent developments in the technology associated with traffic surveys may overcome the need 
for collecting detailed screenline counts (Young and Taylor, 1988). The Road Traffic Authority 
(RTA) in Victoria has a number of permanent traffic counters placed across the Melbourne 
metropolitan area. Associated with these counters are portable counters that can be used to 
provide more detailed information at selected locations. The RTA is also undertaking a study 
of the usefulness of using SCRAM detectors to collect traffic count information ( see Chapter 
7). 

Elsewhere. The 1981 Sydney study also included an external cordon count. The study cost 
$100 000 but it was poorly designed and elicited a response of only 20 per cent. Its usefulness 
has been questioned. In Western Australia an automatic counting system of 3700 sites has been 
working for the last six years. The system provides basic traffic flow data throughout the city. 
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Associated with the counting system are a number of manual classification counts and travel 
time surveys. 

3.3.3.2 On-board surveys 

On-board public transport surveys also form part of the general travel data collection process. 
In Sydney an onboard rail (and bus) survey was carried out as part of the 1981 survey. The data 
from this were reliable and were found to be of great use. 

3.2.3.3 Parking accumulation and duration 

Parking accumulation data can be collected in home interview situations. 
Both the data from the Sydney and Melbourne surveys could be used to determine parking 
durations. However, the data are a measure of the peoples perception of how long they were 
at a site. The perceptual measures could be up to 10 to 15 minutes in error. Respondents who 
often use parking duration and accumulation data indicated that for most design situation site 
specific studies provide the most accurate measure of the duration of parking. Development in 
vehicle counting technology has reduced the cost and increased the reliability of vehicle flow 
data (Young and Thompson, 1989). The accumulation gained from these counters could assist 
in the accurate determination of parking demand. 

3.3.4 Complementary Sources (ABS, land use, etc) 

The most commonly mentioned complementary data source was the Australian Census. The 
information of population characteristics and the journey-to-work origin-destination information 
is used by numerous organisations. 

3.3.5 Survey Timing 

The traditional travel surveys discussed above are carried out every ten years or so. These 
provide a snapshot of the transport system which is very useful, but may not provide much 
information about the dynamics of travel behaviour. Several respondents to the MTSRP survey 
indicated that the irregularity of large scale HIS and the variations in the data collected make 
comparison between surveys difficult. Several organisations indicated that a ten year cycle with 
a five year update interval would greatly assist in the continuity of planning. 

Other approaches to collecting data on the dynamics of travel behaviour are longitudinal 
surveys, especially panel groups. These groups of people are interviewed at regular points in 
time and the changes in their characteristics are monitored. Several successful panels have been 
set up throughout the world and they have provided useful information on the process of 
transport choice. For example, longitudinal panel data would be required to test the impact of 
telecommunications, life cycle changes and long term policy initiatives. The only long term panel 
in Australia has been carried out in Sydney by Professor David Hensher of Macquarie 
University. The use and value of longitudinal surveys is discussed in Chapter 7. 
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3.4 TECHNOLOGICAL DEVELOPMENTS IN TRANSPORT SURVEYS 

The previous section outlined some of the transport surveys that have taken place over the last 
decade. The content of that section came from the questionnaire distributed by the MTSRP 
Study Team and a review of the literature. The MTSRP questionnaire (see Appendix B) 
contained a formal question on new technologies in transport surveys. This question aimed at 
obtaining feedback on the types of surveys that have been used and the developments that have 
taken place. This section looks at the response to this part of the questionnaire. 

Tables 3.4 and 3.5 summarise the responses to question 4, on the use of new technology in 
transport surveys. They provide an indication of the use of some of these new techniques. The 
contents of Table 3.4 summarise the responses to the key areas listed in question 4 of the 
questionnaire (see Appendix B). Table 3.5 presents some written responses. Generally question 
4 was poorly understood by the respondents. Some appeared to answer the question as asked, 
others stated the types of surveys they used while still others reported the area of importance. 
The overall response does however provide an indication of the area or type of survey in which 
there is most interest. 

Table 3.4 Response to question 'recent technical and analytical developments in related 
fields, such as data collection, information processing, transport modelling, 
information management, travel analysis, specific examples might include:' 

Survey type Response 

Attitudinal surveys 
Longitudinal travel data and analysis 
Panel surveys 
Travel simulation models 
Activity modelling 
Sample size, sample selection, sample stratification 
Survey methods (eg home interview, phone interview, 

mailback, screenline counts, etc.) 
Complementary sources (eg census of housing and 

population, vehicle log books, survey of motor 
vehicle usage, tourism surveys, land use 
inventories, employment and other measures of 
economic activity, etc.) 

Cohort analysis of vehicle ownership and use 
Staging options and priorities 
Gaming 
Other (please specify) 

Group discussions 
Logistics 
Telematics 
Trip Chaining 
Stated Preference techniques 
Direct estimation techniques 
Public participation 
Tachographs for trucks 
Analysis of vouchers for multipurpose taxis 
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Table 3.5 Written comments on Questionnaire to question 4 not included in text. 

1. 

2. 

3. 
4. 
5. 
6. 

7. 

Current project looking at decision making process of freight shippers and continuing 
interest in travel aspect of tourist traffic. 
It is my view that all the debate on current travel is fine, but with terrible projection on 
critical socioeconomic data ( esp. Income, employment) and vehicle 
ownership/availability, all the niceties of base data are dissipated. 
We are relying heavily on complementary data sources particularly for demographic data 
I would like to emphasise the need for panel data to make more accurate forecasts. 
Surveys tends to underestimate short trips 
Sampling should be carried out on two consecutive days to enable the variation in the 
factors and the variation across people to be investigated. 
In Western Australia the recent technical activities in analytical development are: 
(i) Development of a means of interfacing the Department of Transport's strategic 
transport models with (a) State Planning Commission's land use forecasting models and 
(b) the Main Roads Department's traffic assignment models ( as part of the Road 
Reserves Review); 
(ii) Development of a grain transport simulation model covering road, rail, handling and 
port facilities and operations, to permit assessment of policy options for grain issues. 

Table 3.4 indicates that attitudinal surveys are a major area of interest. Other areas of 
development are panel surveys, activity modelling, travel simulation modelling, cohort analysis 
and longitudinal analyses. Home interview and complementary surveys have been given some 
consideration. This general interest in detailed surveys indicates that the questions being asked 
are more detailed than in the past and that many of studies are related to local, regional or 
corridor issues, rather than metropolitan wide issues. 

A number of specific points were made during the survey process. Table 3.5 presents some 
responses taken from the questionnaire. These points were also considered in the interviews. 
Several points need some elaboration. 

( 1) In terms of sampling, several respondents encouraged the sampling of data from people 
on two consecutive days. This enables variations over days and between respondents to 
be analysed. A number of suggestions as to methods of stratifying the sample were 
made. Firstly, sampling a set of LGAs each year was not given: much support, because 
of the lack of information on trips to other LGAs. It may be five years before 
information on the total urban area is available. Secondly, sampling 20 per cent of the 
data per year was also poorly supported on the basis of the lack of information in the 
origin destination matrix. The most popular approach to collecting the data and reducing 
costs was to collect general information on a regular basis and more detailed 
information on smaller sample sizes. 

(2) In response to the use of telephones, both positive and negative responses were 
obtained. On the negative side are the observations that telephones may have a problem 
because their overuse by some marketing organisations is reducing the response rate. 
Further, concern was voiced about their ability to collect appropriate data. The positive 
side is the low cost of telephone interviews and the high degree of control possible with 
this survey method. 
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Some discussion on the use of microcomputers to code information during interviews 
was forthcoming. Generally it was felt that there was little concern by respondents about 
the presence of computers. 

The need for good base information prior to commencement of modelling and transport 
data collection was reinforced. Particular mention was made of the necessity for good 
demographic, socioeconomic and car-ownership data. 

3.5 DATA COLLECTION EXPERTISE 

In concluding this chapter, a note of warning should be made. One respondent stated that a 
widespread problem with transport organisations is a failure to recognise that expertise is 
required to design and administer questionnaires. It is too easy for an interested party to make 
'minor' amendments to a tested questionnaire, thus distorting it and upsetting the results and 
(possibly) the success of the survey. 

The need for a systematic approach to designing and administering transport surveys (HIS, 
questionnaires, or other types) was emphasised at the outset of this chapter. It is important that 
the process is adhered to and that late minute changes are avoided. 
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Chapter 4 

Previous Information and Data Banks 

Information on travel demand is a rich resource and although its usefulness for short term 
planning and monitoring decreases with age, its potential for studying changes in transport 
provision, people's reactions to this provision and learning from the past never fades. 

4.1 HOUSEHOLD INTERVIEW DATA 

The richest database available in Australian transport planning is the data from the numerous 
HIS surveys carried out since 1964. These surveys provide considerable information of the use 
of the transport system (Wigan, 1987; Dumble, 1978). In a careful collection and examination 
of the documentation on the available surveys, Dumble ( 1978) developed an overall 
categorisation of the types of data collected by the surveys. Three overall summary tables 
covering households, personal data and trip data collected in each of a number of these surveys 
are reproduced as Figures 4.1, 4.2 and 4.3. 

The earliest surveys were those conducted in Melbourne in 1964, Adelaide (1965), Toowoomba 
(1965), Hobart (1964) and Perth (1966). 

The first natural grouping of surveys (in terms of survey content and type of area surveyed) is 
the series carried out in NSW in Gosford-Wyong, Newcastle and Wollongong in 1974. 

The second grouping was broadly influenced by the use of common consultants or concordance 
with the methods adopted when different consultants were employed. The cities covered were 
Canberra (1975), Launceston (1976), Adelaide (1977), Brisbane and Gold Coast (1978). 

Revised methods were used for the 1978/79 HIS in Melbourne and the 1981 Sydney Travel 
Survey. In Sydney, significant efforts were made to consider non-travellers and weekend travel, 
and to gain more reliable data for short or normally under-reported journeys. Of the earlier 
surveys, Ballarat (1970) proved to be usable, while the data from Perth, Geelong, Hobart and 
Darwin (1975) were either lacking in internal consistency, or data tapes or adequate 
documentation of their contents were not - or could not be - made available when access to the 
detailed records was sought (Wigan, 1987). 

The different approaches to collecting the data may cause differences in the data collected. 
Many studies tend to underestimate short trips. Trip rates in the 1981 Sydney HIS were higher 
than in other similar surveys. Incomes of people using public transport also appeared to be 
higher than expected. 

Unfortunately, no matter how freely available these data are said to be, the reality has been 
quite different. The basic data tapes can be unreadable, the documentation mismatched or 
unavailable, and the 'raw' data can turn out to be already manipulated, interpolated or otherwise 
smoothed. Further, the process involved in transforming the data from their raw state to a 
'clean' and 'corrected' data set ready for general use has often been hampered by the lack of 
resources and commitment. 
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Figure 4.3 Trip data collected in Australian household interview surveys 1965-78 

4.2 OTHER DATA RESOURCES 

Several data sources other than the metropolitan travel surveys are available. 

28 

The 1988 Federal Office of Road Safety (FORS) data present an update of the 1977 /78 
National Travel Survey (NTS) data on a nationwide basis. They permit useful cohort methods 
to be applied to travel projection with an accuracy and insight that provide valuable 
improvement over previous methods. The coverage of non-urban dwellers is also possible. 

The ABS Census of Population and Housing, held every five years, provides essential base 
information for transport planning, as it firmly defines the demographic characteristics of the 
population at that time. 

Many organisations collect data for their own purposes. For example the MTSRP survey 
revealed that : 

(a) the Port of Melbourne Authority collects its own data on trade commodity flows, ship 
arrival patterns, cargo handling rates, etc. through the Port of Melbourne, Westernport 
and the East Coast Ports. Trade and freight transport statistics from the Federal 
Department of Transport and Communications and the Australian Bureau of Statistics 
are also used as a basis for understanding freight flows etc. On occasions, specific 
industry studies or surveys have to be undertaken to obtain information about goods 
movement for particular industries or certain regions; 
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the Victorian Tourism Commission collects data from sample surveys of people visiting 
Melbourne or Victoria. These data are presented in 'Domestic Travel in Victoria' (VTC 
1988), and 
databases are also in existence that provide land use information ( e.g. land use 
information, industrial use atlas, office development database and retail databases). 1 

4.3 CONCLUSIONS 

The need to have data ready for use as quickly as possible is extremely important. Particular 
emphasis needs to be placed on improving the accuracy of a data set by matching it with 
sampling frames, level of service information etc. Along with the accuracy is the question of 
distribution. The information should be made available in a form that is of ready use to the 
transport community. Unfortunately, the collection of travel data may be politically attractive 
but without the commitment to turn it into a useful resource it may not achieve its potential. 

1 See Zwart and Williamson (1988) and Newton, Davis, Simberg and Crawford (1988) for information on the 
available land use databases. 
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Chapter 5. 

Previous and Expected Uses of Travel Information 

The information obtained from travel surveys has been used both directly and indirectly. Its 
most common application relates to the need to gain a picture or description of the transport 
system. This is illustrated by the comment by one of the respondents to the MTSRP survey: 

'As consultants we do not obtain travel data except as part of a project and 
generally a public authority project. We do rely heavily on the data collected in 
travel surveys, generally in published form for our work. To this end the 
Queensland practice of summarising findings of travel surveys in published travel 
characteristics reports is very useful.' 

This chapter examines the general use of data, the unavailability of some data, expected future 
uses and information needs. The chapter closes with a summary of the findings of Chapters 3 
to 5. 

5.1 USE OF DATA 

This section reviews the use of transport data, on the basis of the results of the MTSRP 
questionnaire. It then looks at data for road and network planning, public transport planning 
and other applications. 

5.1.1 General Overview 

The purpose of the MTSRP questionnaire was to get an indication of the uses to which data 
have been put. Table 5.1 summarises the results of question 1 of the questionnaire. It describes 
the uses of travel information by respondents. It shows that travel data are used in a large 
number of areas, the most common being model calibration, project evaluation, network 
planning, patronage estimation, determining fares and prices and environmental impact 
assessment. However, the full set of reported uses covers a substantially wider area of 
application. 

Written responses with the survey forms and the interviews indicated that modelling is not now 
the major applications of travel survey data in Australia or overseas. Many agencies are using 
the data to provide empirical evidence and as tools in policy and decision making, without the 
sue of models. For example, decision makers may be presented with information about real 
world travel patterns and transport systems performance, to assist them to identify the scope 
for influencing outcomes via policy decisions. 

Table 5.2 presents the results of question 2 of the MTSRP questionnaire, on the relevance of 
specific categories of travel information to decision making. It considers the main categories of 
travel information used in decision making, and shows that origin-destination data are used 
most often. Socioeconomic data, road and public transport performance information and freight 
generation data are also in commonly use. Particular mention was made in the interviews of the 
need to gain special information on the attitudes of travellers in particular market segments. 
The performance of public transport systems emerges as a major input for decision making. 
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Several respondents commented when answering the question that they were not involved in 
decision making but rather provided advice and recommendations. The relationship between 
their use of the data and the final decision was sometimes not direct. 

Table 5.1 The use of travel information by organisations responding to the MTSRP survey 

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 (please specify) 

(Subsidy assessment 
(Investigating user attitudes 
(Bus route planning (operations) 
(Infrastructure investment (including toll roads) 
(Contingency planning 
(Domestic air transport 
(Provision of services 
(Business planning 
(Comparison of accessibility of regions 
(Marketing strategies 
(Parking arrival rates and duration determination 

5.1.2 Road Network Planning and Project Evaluation (inc. modelling) 

Yes 

19 
19 
17 
16 
14 
13 
12 
IO 
9 
8 
8 
8 
I) 
2) 
2) 
2) 
I) 
I) 
I) 
I) 
I) 
I) 
2) 

A major application of transport data is in road network planning and project evaluation. This 
section looks at the application of data in this area in Melbourne and elsewhere. 

Melbourne. The 1964, 1972 and 1978/79 travel surveys in Melbourne provided base information 
for the determination of trip rates. The trip rates (productions or attractions) are integral to the 
determination of the impacts of changes in urban development ( e.g. demographic distributions, 
retail, commercial, high technology, outline development plans, etc.). 

For some purposes, the trip rates must then be changed into origin-destination flows. These 
often require classification by mode, purpose and time of day. The Melbourne travel surveys 
provide base information for the determination of trip origins and destinations. 
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Table 5.2 Relevance of specific categories of travel information to decision making in 
organisations responding to the MTSRP survey. 

Use Yes 

Origin-destination patterns for persons, vehicles 
or commodities 21 

Socio-economic information (eg person and household 
information) 17 

Vehicle information 16 
Land use related trip generation information 17 
Parking accumulation and duration 14 
Road and/or public transport system performance information 

(eg travel time, reliability, congestion, safety, 
throughput, energy issues etc.) 19 

Freight generation, flow and delivery information 19 
Price information 12 
Activity information 11 
Pedestrian and bicycle generation and flow 9 
Special market segment coverage 9 
Others (please specify) 7 

(Stated preference data 1) 
(Value of time 1) 
(Amount of travel by different users, purpose and modes 3) 
(Disabled 1) 
(Mode of travel 1) 
(Motivation for travel (tourists) 1) 

The origin-destination flows may be transformed into link flows using appropriate trip 
assignment modelling procedures. MTSRP survey respondents gave particular emphasis to the 
need for link volume data. These data can be used to assess the performance of the components 
of a transport system. The expressed need for origin-destination data in Table 5.2 was often 
coupled with the statement that these are the basic information for determining link flows. 

Historically, the 1964 data were used in the Metropolitan Melbourne Transportation Study 
(MMTS) to calibrate trip distribution and assignment models. The 1972 and general traffic 
count data were used to check the trip rates and the overall performance of the models. The 
1978/79 data were used to check some the general travel patterns. One of the reasons given for 
the lack of updating of the models was the small amount of resources that could be allocated 
to this task. Other reasons included changes in government, and consequently new transport 
policies, and lack of availability of the data. 

The changing role of transport study data and modelling may be illustrated by the comment of 
one respondent: 

'The preoccupation with finding a transport modelling package for answering all 
possible transport questions is akin to a crusade to find the Holy Grail. Mortals 
may only aspire to seeing things through a glass darkly. The travel patterns 
system that seems to be necessary for the RCA purposes should not be seen as 
the answer to every maiden's prayer. The MET and the ODP process may find 
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themselves left on the shelf. Their needs may be too modest to feature in a 
budget item and to be expected to conform to the prognostications of their 
suitor. 

A series of computer programs for modelling various aspects of urban 
phenomena seems a better way to go. Good theory will converge. A forced 
amalgam of bad theory will take time to overcome later. Some people may even 
feel a commitment to bad theory simply because of the time/effort/expense 
embellished on its production. 

Small steps, with small surveys, such as involved in functional measurement of 
revealed preference market surveys, may guide the real transport issues worthy 
of investigation. Squat, robust models are still the be preferred (William Alonso 
"The .... quality of data") over long-chain spindly structures that are poorly 
founded. 

Resources should be allocated to a range of modelling approaches and not 
squandered in one lavish survey.' 
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Some particular examples quoted during the MTSRP survey about the use of the data in road 
network planning and project evaluation for Melbourne are: 

The Victorian Priority Intersection Program 
The Upfield Corridor Study 
Trip attraction and production rates 
Trip rates per household per mode 
Origin/destination matrix by mode 
Accessibility modelling ( employment, mode) 
Corridor Studies (RCA 1988) 
Ring road 
Dingley area staging study 
Study of overall road system performance 
METRAS ( this was not a total metropolitan study and specific models were developed 
for particular tasks) 

Elsewhere. Travel information is both collected and used by the Department of Transport in 
Western Australia (WA DoT) for a range of purposes, the most significant of which is the 
development and application of transport models for the Perth Metropolitan Region (PMR). 
The most recently-collected data (1986) are currently being applied in what is known as the 
'Road Reserves Review' (RRR). The RRR is a major transportation study aimed at identifying 
the transport consequences of alternative land-use and development scenarios of the PMR. A 
feature of the RRR, which is a joint study by WA DoT, the State Planning Commission, the 
Main Roads Department (MRD) and Transperth, is the development of an interface between 
DOT strategic transport models and MRD traffic assignment models. Data from the 1986 
Travel Surveys are available to all organisations participating in the RRR; funding of the survey 
was jointly provided by the four organisations. In addition to strategic transport modelling, WA 
DoT has used travel information in exercises relating to: 

(1) evaluation and patronage estimation for a proposed new rapid transit facility; 
(2) assessment of subsidy levels for urban public transport, and 
(3) planning for the America's Cup activities; 

Other areas of application are likely to include: 
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(2) 
(3) 
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development of a Central City Model (incorporating DoT strategic transport model and 
SATURN development by the Perth City Council and MRD); 
development of economic evaluation methods for urban road projects, and 
development of ex-post evaluation and monitoring methods. 

The Western Australian Main Roads Department stated they made extensive use of the output 
of models to determine travel times and capacity problems. It was generally thought that the 
sample size of travel information was too small for anything but the calibration of models and 
providing an indication of general directions. The ABS census provides a general overview of 
the city and could be used to update travel information. 

A reply to the MTSRP questionnaire from the New York State Department of Transportation 
in the USA is of particular significance. This respondent stated that historically the prime use 
of travel information was for systems planning at a network level. More recently, however, 
virtually all uses have been project-oriented (planning, evaluation and environmental impacts). 
There is now a major emphasis on congestion studies (particularly in suburbs) and road 
performance. Other special small surveys are occasionally undertaken for other purposes ( e.g. 
trip generation). Most 'travel' surveys are really 'traffic' surveys now. This comment was 
supported by the responses from several other organisations. 

5.1.3 Public Transport Planning and Project Evaluation (inc. modelling) 

Public transport modelling has progressed rapidly over the last two decades. In the early 1970s 
policies related to improvements in public transport provision became more pressing, and there 
was a progression of empirical and theoretical developments. Discrete choice modelling became 
popular, with a series of international conferences (Stopher and Meyburg 1976; Hensher and 
Stopher, 1979; Brog, Meyburg and Stopher, 1981; Ruhl, 1985). Early developments in discrete 
choice models focused on mode choice and the logit model. Other decisions like car ownership, 
residential location, time of travel followed on from the mode choice models. The logit model 
became commonly used and many travel surveys incorporated questions on the mode chosen 
and alternate modes. These questions made questionnaires cumbersome and costly. 

The 1980s has seen a continuation of the research into choice models with and emphasis on 
choice as a process rather than a discrete event occurring at a particular point in time. Along 
with the changes in the models the data collection techniques have changed. Data are now 
collected from panels of interviewers, functional measurement or Household Activity Transport 
Simulator (HATS) are used to interrogate the respondent. These techniques are extremely 
labour intensive but obtain data more suitable for investigating choice. 

This rapid development in modelling has resulted in the level of model development exceeding 
the quality of the data. This is emphasised by the response that important information in this 
area are the attitudes towards mode use, choice of retail centre and shifts in mode use as a 
result of initiatives. Most of this information cannot be obtained from traditional travel surveys. 
Given this type of response it is not surprising to find out that the 1978/79 Melbourne Travel 
Study data have not been used in the development of mode choice models. 

Melbourne. The 1964 mode choice data did not provide a basis for the development of reliable 
mode choice models. The 1978/79 data were better but were not used to its full extent. A 
diminished need for modelling between 1964 and 1978 resulted in few new models being 
calibrated and even fewer used. The 1978/79 data were limited in the area of attitudes and 
there was a need for small scale surveys to collect these data. Much of the modelling in the last 
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decade has been carried out by consultants and academic institutions. The modelling expertise 
of Victorian government organisations has therefore diminished. 

The 1978/79 data were not widely distributed, but formed a basic source of information for 
the Ministry of Transport, answering questions on transport queries ( see Appendix D ). The time 
lapse between the release of the data and their diminished use with time caused problems. 
Some of the people being interviewed in the course of the MTSRP study were found to be 
unaware of the existence of the 1978/79 data. A lesson from this may be found in the comment 
by one respondent: 

'Since the 1987 /88/89 travel survey project started there have been three Deputy 
Director Generals, three project leaders and I have worked in three organis
ations, yet the questionnaire is framed for a static situation. Part of the 
explanation why data collected/analysis/modelling is of no priority is that people 
who think they need it are not the people who receive the result. My first point 
is that travel information needs to be presented progressively, with quick payoffs 
frequently, even if this means less than state of the art 
collection/analysis/modelling. Standards do not need to be lowered, but ways of 
proceeding do need to be changed and progressive results designed into the 
process at the beginning and not left to someone to mop up at the end. 

The Plenty Valley Transport Strategy has kept up a stream of 'results', including 
summary statistics plots of available data to aid problem definition. There is 
room for much improvement in the way travel information was 
collected/analyzed/modelled for Plenty Valley, but the way information flowed 
may be helpful for other studies. 

Resources and time are absorbed by progressive information flow (and feed
back loops develop and need servicing), which means less "real work" within a 
specified budget/deadline. However, the alternative seems to be long periods of 
getting by without data collection/analysis/modelling.' 

Many of the Australian respondents to the MTSRP survey felt that the ABS census 'journey to 
work' data appear to be more regular than HIS information and provide a broad base for 
generalising the findings of smaller surveys. 

More specifically, MTA is in a mode of continuous service planning hence it requires short 
time scale survey results. There is little commitment to modelling. Similarly it concentrates on 
special users (CAD workers, school students etc. and the market segments they represent). 
Special purpose surveys are more appropriate ( e.g. one example cited by MTSRP respondents 
from MTA was that of the impact that a higher level of activity devoted to the cleaning of trains 
would have on suburban rail patronage). Similarly marketing the product is seen as important. 
Notwithstanding these comments the MTA respondents thought that there was still a need for 
an indication of how the travel patterns of the total population are changing. The impact of fare 
strategies does not appear to have been studied using the available travel data (e.g. the 1978/79 
HIS data). However, respondents indicated that these data have found use in determining 
patronage figures. 

Elsewhere. Like the Melbourne data, the 1981 Sydney data were not used widely in a modelling 
sense. They have, however, been used in relation to: 

Service levels of buses 
Taxi multiple hiring 
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Access to University of NSW 
Sydney CBD access study 
Attitudes to public transport 

5.1.4 Other Applications 
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The 1978/79 Melbourne HIS data have been used in a number of special applications, including: 

Accessibility studies by mode. 
Parking duration by time of day, day and purpose (Thompson and Young 1989). 
Bus route planning (Ling and Taylor 1989) 
Bureau of Transport Economics travel/ employment studies. 
Journey to work studies. 
Lonie Report on the land transport system in Victoria. 
Monitoring urban development ( eg the impact of changing densities on travel patterns). 
Changes in car usage levels. 
Determining the balance between land use and transport. 

5.1.S Secondary Uses (land use, economic development, safety, etc.) 

One example of the use of transport data found in the MTSRP survey, and not described above, 
is that of accident exposure studies. The Federal Office of Road Safety (FORS) uses distance 
travelled, duration of trip, and time travelled by road user category, age, and sex to determine 
relative risk. To date this information has been used as background to road safety research 
projects, public education campaigns and policy papers. Vehicle-kilometres of travel is used for 
comparison of crash risk for different vehicle types, and for identifying changes in trends in 
crash risk over time. Wigan (1987) has used the home interview data from a number of city 
transport studies to look at the distribution of exposure for particular transport users. 

Wigan (1985b) provides a full account of the variety of documented secondary uses of transport 
survey data. 

5.2 DATA UNAVAILABLE 

Appendix E presents a list of areas where extra data could have been a help in planning. It can 
be seen that there is no shortage of needs for more data. In particular, MTSRP survey 
respondents indicated that there are substantial needs for more freight data, and data on the 
use and performance of public transport systems. The timeliness and relevance of existing data 
are also seen as important, stressing the need for regular updating of travel and transport 
databases, and the rapid release of new survey data. 

5.3 INFORMATION NEEDS 

Table 5.3 presents respondents' views on future policy areas that may be of interest. It can be 
seen that congestion and more specifically congestion pricing is an area of some concern. This 
is reinforced by the number of agencies requiring information for toll road studies. In 
congestion pricing mention was made of toll roads and the advances in electronic counting 
systems that are likely to come in the future. The impact of more widespread pricing systems 
may require data to investigate and monitor the impacts. 
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Several respondents said that all the areas were of interest, but there was a need for specialist 
data with establishment of survey methodology for ongoing work, such as a large scale survey 
complemented by frequent small, special purpose surveys. 

Other areas of likely interest are parking and tourism. 

Table 5.3 Responses to question on emerging policy or planning issues which may lead to 
the need for new or expanded travel information. 

Use Yes 

Tourism 17 
Congestion pricing 16 
Parking 15 
Ownership and regulation (public transport freight, etc.) 13 
Site access and egress 11 
Changes in shopping and school hours or locations 11 
Environmental issues 11 
Urban form and land use policies 11 
Transport influence on regional economic development 10 
Effect of telecommunication 7 
Social justice issues 6 
Energy issues 6 
Special event planning 5 
Effect of regulation (eg shopping hours) or 

administrative (eg school boundaries) changes 5 
Others (specify) 13 

(High speed rail 2) 
(Tollway demand (including freight) 3) 
(Automobile type projectors 1) 
(Setting bus fares for new zonal boundaries 1) 
(Public transport policy 3) 
(Europe 1992 (Harmonisation and liberalisation) 1) 
(Non-road factors impact on freight 1) 
(Central City Issues (parking, public transport, 

user perception of costs) 2) 
(New technology (automatic vehicles) 1) 
(Service deliveries (vandalisation) 1) 
(Parking policy 1) 
(Freight distribution 1) 
(Car pooling 1) 
(Driver licensing 1) 
(Corridor planning 1) 
(Suburban congestion 2) 
(The impact of transport on industrial revitalisation 1) 
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It was generally felt that special event planning and environmental issues were too specific, and 
that general transport data were of little use. 

The information needs of the transport community are large and varied. Some of the needs are 
highlighted in Table 5.3. Other needs include: 

(a) 

(b) 

(c) 

(d) 
(e) 
(f) 

(g) 

(h) 

bicycle and pedestrian information is required but there tend to be no hard data 
available.; 
the Ministry of Planning and Environment in Victoria emphasised the need for 
information on fringe developments and seasonal variations in flow, parking demand 
etc. Parking need can be calculated from information of the arrival pattern and the 
parking duration. Information on these two variable is require; 
an issue frequently encountered and about which little is known is a matter of trip 
structure for major shopping trips. A new or expanded major shopping centre will attract 
trips. To what extent were such trips on the road anyway? Are trips to the new centre 
diverted trips previously to another centre? Is the shopping trip made part of the 
journey home? 
future car availability; 
mode split; 
origin-destination matrices in aggregate terms to enable the calculation and distribution 
of benefits. A factored trip table at a zonal level was requested; 
freight information has not been collected in many of the major transport surveys. The 
need for good information on freight movement was mentioned by many respondents. 
These data may take ~he form of commodity, truck, establishment, measures of its 
economic efficiency, noise levels, character of trips, generation characteristics, lessons 
that have been learnt, and 
the Victorian Tourism Commission indicated that origin-destination visitor flow is an 
area where econometric models appear inadequate due mainly to the diversity of 
tourism statistics and the great number of significant exogenous variables affecting 
tourism. Supplementary qualitative information/judgement is required for better 
information in this area. Further gaps elate to air transport supply and demand data and 
attitudinal surveys of the provision of supply of domestic/international transport means 
and specific new transport developments. 

A general conclusion from the MTSRP survey _of the needs for and uses of travel and transport 
information was that the data required by most organisations should be characterised by 
simplicity, but need to be supplied regularly. Chapter 6 provides an in-depth discussion of 
emergent policy needs where travel information can be of great importance. 

5.4 SUMMARY OF FINDINGS 

The basic findings to come out of the MTSRP survey of transport data collection and use are 
as follows: 

(1) 

(2) 

there is a significant and continuous need for good data on which to base policy and 
measure systems performance. If anything this need is increasing with time. The type of 
data required has, however, changed during the 1980s. The data required are more 
related to answering questions on traveller behaviour. Attitudinal data are needed for 
estimating public transport patronage and for the marketing of public transport services; 
the use of HIS data has changed. No longer are they used mainly for model building and 
calibration. They are now used directly in policy making and in the determination of 
transport system performance; 
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(3) 

(4) 

(5) 

(6) 

(7) 

39 

the usefulness of HIS data for policy and systems performance determination diminishes 
rapidly with time. Their use for model building persists for a longer period. Responses 
to the MTSRP questionnaire reinforced the need for data collection on a regular and 
systematic basis; 
procedures are needed for the release to users of HIS survey results as quickly as 
possible. Detailed data for model building could be presented at a slower rate; 
HIS data are not particularly useful in investigating people's attitudes and the changes 
of these attitudes with time. They are best suited to providing a broad indication of the 
performance of the transport systems, and should be supplemented with data collected 
for specific purposes; 
longitudinal databases are needed to provide an indication of the impacts of policy 
initiatives on transport decision making, and to monitor underlying social and economic 
changes which lead to changes in travel demand ( for passengers and freight), and 
the general conclusion of the MTSRP survey of the needs for and uses of travel and 
transport information was that the data required by most organisations should be 
characterised by simplicity, accuracy, timeliness and relevance. Further, the data need 
to be supplied regularly. 
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Chapter 6 

Emergent Policy Implications 

The issues raised by survey respondents, and reported in Chapter 5, cover similar, but not 
identical, areas to those that have been raised in the past. The identification of new areas of 
concern and new methods to deal with these demonstrates the steady rate of change in the 
environment. 

6.1 MAJOR CHANGES IN ISSUES 

The major changes that have already occurred include: 

( 1) A shift from large scale new construction to management of the transport system as a 
whole; 

(2) A greater emphasis on the overall level of travel demand rather than simply the peak 
times; 

(3) A heightened sensitivity to the likely impacts and responses of individuals to changes 
in transport capacity or provision, and 

( 4) A far greater potential access to data by the whole public sector. 

The significance of these changes are only partially reflected in the responses of the survey, 
as the issues and techniques mentioned there are specific to the individuals and locations 
with which they are familiar. The general picture has been a permanent tilt towards 
continuous processes of planning, management and implementation and towards a greater 
convergence of concerns across different public sectors. 

6.1.1 Shifts to system management 

The shift from large scale capacity provision has sharply increased the need to examine short 
term trends as well as long, and specific locations rather than corridors. This has led to a 
trend towards making transport studies in large part traffic surveys, especially in smaller 
cities: a trend particularly evident in Tasmania and Queensland. 

The need for large scale surveys to establish detailed origin-destination matrices for corridor 
movements has therefore been diminished ( for short term planning) as the estimates of 
corridor flows that such systems provide are now often of lesser value for road or public 
transport service analyses than the detailed traffic flows within a small area, when direct 
matrix estimation techniques can be used. 

This trend towards some agencies regarding traffic planning as the main objective of a 
transportation planning process has therefore led to a series of concentrated small area or 
corridor studies of traffic flows rather than of travel movements, with the make-up of the 
traffic flows of far less concern than the explanation of them or the details of their 
composition in terms of person-movements. 
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This trend has now led to the first emergent policy concern, that of a declining ability to 
supply professional skills experienced in such analytic underpinning and interpretation of the 
flow information ( correctly estimated as the prime specific requirement of road design, but 
now often the only objective of road requirements survey work). Ironically, as these skills 
become scarcer, a new pressure is building up to improve the network ( transport network 
planning) tools used for small area studies in their turn. 

6.1.2 Overall demand management 

The second major trend has been the filling out of the peak hours, and the growth of 
suburban and cross town movements. This tendency has become apparent in many countries, 
and has led to a real concern for overall demand management as an issue that cannot be 
avoided for much longer. The decision of the Dutch government to base their 1990s central 
Holland transport policy on demand management lines, and even to endorse road pricing as 
part of the package is a reflection of a shift in planning understanding to recognise that 
neither more traffic management nor more transport corridor movement provision can be 
expected to meet the travel demands now emerging as a result of land use development and 
locational decisions in the past. The management of urban traffic congestion has also 
emerged as a primary issue for transport planning in the USA (Pline, 1989). 

In many ways both this issue and the first are the technical concerns of the early 1970s 
revisited. The analytical models of overall demand, the demand responsive trip generation 
and congestion responsive traffic flow models for networks were all perhaps 20 years too 
early (and were certainly not broadly enough based to address many of the issues for which 
they had been designed). The technical methods developed in the intervening decade or so 
shed light on the behaviourial aspects of travel demand, impact and response that were 
largely missing in the early 1970s. 

Early signs of overall demand management were concentrated in the freight area (Greater 
London Council, 197 4 ), with peak hour pricing of vehicles making a later appearance in 
Singapore and (less successfully to date) in Hong Kong. The small number of freight vehicles 
means that demand management could in principle be handled rather better, as freight 
systems respond to economic pressures with some alacrity. The links between the levels of 
freight movement, their timings, and the associations with different forms of development 
and activities on land uses are attracting greater attention. This area will rise in importance, 
and the hiatus in their treatment since the early 1970s seems set fair to be broken. 

The greater understanding of the links between regional development, employment 
generation, residential location and travel demand responses have not yet led to a 
fully-coordinated set of mechanisms for coordination and information flow. The need to 
manage overall travel demand in a positive rather than a normative manner is emerging and 
will require all of the behaviourial understandings we have generated in the last ten years to 
be put to practical use. 

6.1.3 Responses to changes in demand and impacts 

The practical policy needs of the 1990s will require the land use development and overall 
travel demand questions to be treated in a unified manner. This will require improvements 
to both planning and travel demand management methods, and the data to feed them. 

The land use issues - both of major activity centres and of long term strategic employment, 
land release and development patterns - are not too well served by analytic methods at 
present (little advance has been made in land use modelling for nearly ten years], and 
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certainly not by the available data on land use and activity patterns and changes, which still 
does not reflect the need for systematic tracking of the changes in activity types and 
intensities on designated land uses .. 

There is an increasing inability to rely on road building or management to resolve the 
emergent difficulties raised by increasing travel demands and altered spatial and temporal 
travel patterns. These patterns fit the historical centrally-oriented peak-hour movement 
paradigm less and less well. 

The emphasis on managing the existing network rather than creating large new capital works 
to expand the capacity means that the impacts of new activity centres in the urban fabric 
take on a far more significant role. The trip generation estimates, and the impacts of the 
traffic alterations are now seen to require better understanding of the activity and individual 
behaviourial changes, the freight vehicle impacts and the developmental implications for that 
area as a whole. 

The emphasis on peak travel capacity levels has become progressively less important, as the 
off-peak periods fill up, and attention turns to the special needs of different groups within 
the community. For example, women tend to make up the very end of the morning peak, 
and few are evident in the early build up and actual peak periods themselves (Wigan, 1989). 
Other groups, such as the elderly, have travel patterns over the day that move away from 
peak hour movements as retirement ages are reached and passed (Wigan, 1987). 

The population structure changes that are now firmly in place for Australia over the next 
decade or more show an increasing importance of elderly people - and implies a greater 
concern for planning specifically to anticipate their needs and also to assess the alterations in 
the patterns of travel demand that they will bring with their aging (Wigan, 1988b). 

Within the traffic planning aspects of transport planning, the need to pay serious attention to 
the off-peak and peak-spreading impacts has become important ( Cambridge Systematics and 
JHK Associates, 1988). The ability to assess the ranges of routing patterns taken by 
individuals over the network has also become a matter for active concern. This applies 
equally to individuals travelling by road or public transport or as drivers of freight vehicles. 

Associated with demand management are the questions of economic activity levels and 
household expenditures. 

6.1.4 Greater access to data 

Much of the mass of data provided by the early transportation studies, with their detailed 
home interview and extensive cordon surveys, was little used by the road transport analysts. 
On the other hand, the information obtained was progressively taken up by recreation, 
shopping and facility location, land use planning, housing, welfare, health and many other 
public and private sector interests. 

Detailed data at the individual level were a scarce commodity, and were valued when it was 
realised that they existed. Often this was so long after the date of its collection that much of 
their utility had atrophied, but the lack of alternatives meant that they were sometimes used 
anyway. The ability to handle, analyse and work with these 'large' data sets also required a 
sophistication and access to computing facilities that were not widespread at the time. 
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The late 1980s provides a quite different situation. The 'large' data sets can often be handled 
comfortably on the current generation of personal computers. These systems are widely 
available, and the access to information is more a question of privacy and administration 
than of any technical difficulty. The technical changes have drastically lowered the barriers to 
widespread access and use of the information, and also provided the means to hasten its 
collection and analysis. 

The most important aspect of these developments is that a transport survey process ( one off 
or continuing) can now be set up to produce usable insights on a short timescale and in a 
form that can be used with understanding much more easily. Some examples are given by 
Wigan (1987, 1988a). 

The utility of information depends on several factors: coverage, credibility, accuracy, 
timeliness, availability, accessibility and the forms of presentation. 

Household and interview data have proved to be very vulnerable to the loss of critical 
explanatory documents (Wigan, 1985b), to the disbandment of study teams, and to the 
barriers to swift access and interpretation. The lessons of the last decade are that the 
secondary users of this type of data outnumber the primary users who appeared to be the 
key clients when the data was collected. This trend will probably continue, and means that 
the access to transport survey data will increase, particularly if such access is made easier. 

The current tools for accessing the raw data are in general providing neither a responsive 
and effective interpretation, nor an adequate forecasting framework for the aspects of 
interest in emerging situations. There has been a strong trend in transport network planning 
models towards providing graphical input and output ( e.g. MicroTrips from MV A 
Systematica and MULATM from Monash University) and also a graphics database to 
compare and contrast various 'what if?' options (notably EMME/2 from the University of 
Montreal, which provides both). These tools (and others) are now available on common 
personal computers and workstations, which also can have more storage available than the 
mainframes of the last decade. 

This means that the ability to apply (and understand) applications of data to specific areas 
can be speeded up, explorations done more quickly, and more effort can be applied to 
exploring the distributional and environmental impacts that arise. the ability to revise options 
and re-examine them can reduce the commitment to the few painfully-constructed full scale 
options that were the lot of the 1960-70 studies, and the whole process can now be carried 
out in a manner that could make the consultation process (at all levels) vastly more effective. 

At the raw data manipulation level these capabilities are already to hand, but the models 
required to structure this material into sensible patterns of response in space and time are 
still not good enough. These will need attention, a the public expectation (and ability) to 
examine the basic data in forms useful for understanding is imminent. This will drastically 
alter the manner in which such data is held, and requires a considerably more responsive 
and complete access to these materials. This will require the cost of providing such access to 
be cut substantially. 

This is now technically possible. CD-ROM systems have already proved their worth and their 
popularity in ABS Census data. However, simply lowering the cost of access will not remove 
the need for intelligent and continuing knowledge and understanding of the information -
and how it fits with other major public bases for planning - and may well increase it. 
Marketing of the data obtained from transport surveys is inevitable, and the implications will 
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The coordination of multiple agency projects is an increasingly important function for 
transport policy and implementation, and the basic data required to underpin this ranges 
from the information about the end customers (people - who may travel, drive or stay at 
home: organisations - who require freight movements; private firms - who may use and sell 
the information for a range of purposes, and public bodies - who need to ensure that the 
requirements of the community are anticipated and met). 

The design goals prevalent for some years are now no more important than the planning 
goals, which require considerably greater information about the people and their likely 
reactions to developments and changes. One of the major factors in this process is the 
degree of acceptability of the proposals to the public, and so the importance of 
environmental impacts, distributional impacts and social factors such as severance and 
isolation will be required in more detail. This requires both better quality and better directed 
data, and better analysis and evaluation methods. it also requires a longer and less static 
view of the land use and transport system and its operation, as cross-sectional studies at 
widely spaced intervals cannot serve these objectives very well. 

The length of time over which changes occur mean that a continuing knowledge of the 
system is required for the planning and management process, and this has not been the case 
in the past. The use of longitudinal coverage of travel and land use behaviour is beginning to 
pay off in other countries (notably the Netherlands (Wigan, 1988e)), but requires a real 
investment and commitment. 

The impacts of economic and social changes on development and its location are likely to 
become of some real importance in the next few years. The liquid fuels feedstocks in 
Australia are limited for petroleum, but plentiful for LPG. The impacts of shortages (or the 
complement, higher prices) of current fuels and energy supplies can be expected to play a 
steady but rising part in location and activity patterns. 

The broader view of transport impacts means that special efforts will be required to pick out 
non-resident, tourists and those who are not always picked up in household surveys: coverage 
of special establishments and airports will therefore be necessary. The recreation and 
tourism industries have different needs, but both demand a seven-day coverage of the week. 
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Chapter 7 

Developments in Transport Survey Technology 

The field of information technology has witnessed vast developments in the last decade. The 
established methodology for the collection and analysis of travel demand data must be reviewed 
in the light of these developments. This methodology was described in Chapters 3 and 4 of this 
report. The technology of the travel demand survey methodology may be segmented as follows: 

(a) 
(b) 
(c) 

design of the survey sample and the survey instrument; 
administration of the data collection, preparation and editing, and 
the operation and interrogation of the resulting database. 

There have been important developments in each of these areas during the 1980s. These involve 
both the means for gathering and handling data and the needs for and uses of the data. 
Chapters 5 and 6 provided an account of current and impending needs for information. They 
also indicated that the traditional methodology for travel data collection, the household 
interview, has become an increasingly expensive instrument to use. Further, the contemporary 
needs for and uses made of travel demand data have also changed significantly. Whereas the 
primary purpose of travel demand data was previously for the estimation of models that could 
then be . used to forecast future levels of travel demand, this need has almost disappeared, 
certainly in the field of operation of government transport and urban planning agencies. 
Modelling is still an active area of research into travel characteristics and the performance of 
transport systems, but it is not the primary application of travel demand data. It has been 
replaced by a need for database queries and interrogation, i.e. the ability to extract summary 
information about travel characteristics ( e.g. bus passenger levels along a transport corridor, the 
average household trip generation rate in an LGA, the average trip length from a given origin 
zone, modal split statistics for a region, etc.). This shift of emphasis in the uses to be made of 
travel demand data has important implications for the way the data should be collected, and 
the way the resultant travel information should be managed. 

This chapter examines the new technologies that are available for collecting the data, 
transforming them into travel demand information, and disseminating that information. It 
suggests that any future survey of metropolitan travel demand should focus on meeting the new 
primary needs for travel demand data, and provide ongoing systems for the maintenance and 
updating of travel demand databases, and the ready dissemination of the information they 
contain. 

There is no one universal survey instrument that is best suited to all applications. Rather, a 
battery of such instruments is needed. For example, there is an obvious dichotomy between the 
'census-type' survey that is intended to provide basic information about travel demand at one 
point in time, and surveys that attempt to probe into the whys and wherefores of the behaviour 
of individuals that is reflected in a given pattern of travel demand. In many cases previous large 
scale travel demand surveys may have attempted to cover these different needs within the one 
survey program, and given the significant resource consumption of these surveys the question 
must be asked if this is an effective approach? A real possibility is that the needs for future 
surveys may be somewhat reduced in extent compared to previous surveys, in that they may seek 
more basic information (a 'census' of travel that provides origin-destination information by 
mode, time of day and trip purpose on the basis of a small set of demographic characteristics). 
This would provide base data that would need to be augmented to provide information on the 
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implications of changes in transport policy and operations. The uses to which recent travel 
demand data have been put provides a clear indication that the simple 'census' function is the 
primary application of such data in the 1980s. 

7.1 SURVEY INSTRUMENTS 

A number of survey instruments of varying levels of complexity are currently used for the 
collection of travel demand data. These include: 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 

the direct household interview survey; 
self-administered questionnaires; 
travel diaries; 
longitudinal surveys, including panels; 
interactive surveys of activity and travel, and 
telephone interview surveys. 

7.1.1 Household Interview Survey 

The traditional instrument for the collection of travel demand data is the household interview 
survey (HIS), 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 (Ministry of Transport 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 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. 

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). Multimodal travel can be handled by using the concept of the 'linked trip' as a basic 
unit of travel, as was done in the Melbourne 1978/79 HIS. Survey respondents often have 
difficulty in recalling short distance trips that they have undertaken, see Barnard (1985). As 
short distance travel may be made by a variety of alternative modes, e.g. foot, bicycle, bus or 
car, this travel may be of considerable interest. Thus alternative or extended survey instruments 
have been developed to attempt to remedy this deficiency. One solution has been the use of 
travel diaries, where the household members are each asked to complete a diary detailing all 
of their activities, including trip-making, over a period of several days. 

The HIS method is well-developed and understood. It is capable of providing detailed 
information, and its accuracy and veracity can be increased by using the techniques indicated 
in the previous paragraph. Its problems relate to the difficulty in administering the survey under 
conditions of limited resources, e.g. when time has to be restricted. If the duration of the HIS 
is too long, there are strong possibilities that the data collected from different households at 
different times may include biases from seasonal trends in activity patterns and travel needs. 
The survey is also expensive to administer, which may be an overriding consideration. A further 
question is the need to adapt the survey method to collect the required data, given that there 
is a steady evolution of the needs for and application of travel data. 
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7 .1.2 Self Administered Questionnaires 

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. Richardson ( 1982) provided a detailed account 
of the design requirements for SAQs used for gathering travel demand data. 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 degree of 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 transport analysts believe that the SAQ can offer improved accuracy over the HIS, by 
removing some forms of bias in the responses obtained (see Brog and Meyburg, 1981 and Brog, 
Meyburg, Stopher and Wermuth 1985). In particular, the 'KONTIV' design developed in the 
Federal Republic of Germany (Brog, Fallast, Katteler, Sammer and Schwertner, 1985) has 
proven to be a successful survey instrument in several countries, including Australia. An 
indication of some uses of KONTIV in Australia was given in Chapter 3. 

The 1985/86 national day-to-day travel survey conducted for the Federal Office of Road Safety 
(FORS) is one example of the use of this survey instrument (Ginpil, 1989) in a large scale 
survey. The technique was also applied in Metropolitan Perth (circa 1985) and for MTA (MTA, 
1987; Socialdata, 1987) in small scale surveys. More than 4000 households were surveyed in 
Perth, whilst 1268 households were surveyed in Melbourne. Although the Melbourne survey was 
specifically directed at the Upfield Light Rail Project proposal, the data collected in this survey 
included a control group for Metropolitan Melbourne that could be used as pilot data. 

7.1.3 Travel Diaries 

Travel diaries kept by respondents 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. 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 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. International research indicates that activity diaries can capture between 15-40 per 
cent more trips than conventional 'recall' procedures (see Clarke, Dix and Jones, 1981 and Van 
Der Hoorn, 1979). 

7 .1.4 Longitudinal Surveys 

The survey instruments described in sections 7.1.1-7.1.3 are all examples of cross-sectional data 
collection procedures. 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. see Hensher 
and Bullock, 1979). 
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One particularly prominent form of longitudinal data collection is the survey 'panel', a sample 
of individuals/households that is repeatedly surveyed over an extended period of time. There 
are, however, other means of gathering longitudinal data. Perhaps the simplest is the 'repeated 
cross-section survey'. Given that the conventional HIS or like instrument is a single cross
sectional survey (i.e. is taken at one point in time), the repeated cross-section survey is a series 
of single cross-sectional surveys, based on different samples selected from the same target 
population over an extended time period. Each particular survey is called a 'wave'. The panel 
survey uses the same sample for the initial and repeated surveys. In this way the behaviour and 
characteristics of the individuals in the sample may be traced over time, thus indicating the 
trajectories of changes in behaviour in response to life cycle and environmental influences. The 
panel may thus be a powerful instrument for monitoring the effects of changes in the mode of 
operation of a transport system and the policies used to influence travel behaviour. 

Figure 7.1 provides a schematic representation of the output and form of the longitudinal 
surveys. Figure 7.l(a) is for a single cross-section survey, providing data on the distribution of 
variable X collected at time t . Figure 7.l(b) shows the results of a series of repeated cross
section surveys, each successi;e cross-section survey is called a 'wave'. Figure 7.l(b) indicates 
the changes in the statistical distribution of the variable X for the target population. Net changes 
in parameters of the distribution ( e.g. /J. is the difference in the mean values of X (µ

0 
and µ.1 at 

!imes t
0 

and t
1
) can be gauged. However, because different samples are used in each wa.ve, there 

1s no means to determine how the net change was formed from repeated cross-section data. 
Figure 7. l(b) shows the additional information available from a panel survey. As the same 
sample is used in each wave, the changes in the value of the variable for each individual in the 
sample (panel) can be determined. Thus the full extent of the effects that produce the net 
change in the measured parameter can be seen: if the change in X for individual i is f,; between 
successive waves then /J. = ~f,;. 

One of the first transport survey panels was assembled in the early 1980s by Professor David 
Hensher at Macquarie University in Sydney (Hensher, 1985). This panel comprised 1434 
households in the Sydney metropolitan area, and was used for research purposes only. More 
recently panels have been formed in the United Kingdom (in Banbury, see Dix and Layzell, 
1986; South Yorkshire, see Goodwin, 1986; and London, see Terzis, 1988 and Wigan, 1988e). 
The most widely known panel, however, is that established by The Netherlands Ministry of 
Transport. See Golob, Van Wissen and Golob (1985), Golob, Schreurs and Smit (1986), Van 
Der Hoorn and Van Hoek (1988) and Wigan (1988e) for discussions of the design of the Dutch 
panel and the analysis of the data generated by it. 

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. The Dutch 
experience has been that attrition can be taken as a natural phenomenon within the dynamics 
of demographics and migration, for example individuals missing at (say) a second wave of the 
panel may reappear in subsequent waves (Golob, Van Wissen and Golob, 1985). 
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Schematic representation of the output and form of a longitudinal survey. 
(a) a single cross-section survey, providing data on the distribution of variable 
X collected at time t

0
• 

(b) a series of repeated cross-section surveys, also indicating the trajectory of 
changes available from a panel survey. 
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7 .1.5 Interactive Surveys 

Interactive survey 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 (Jones, 1985). The interactive methods exploit the dynamics of the 
personal interview to 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. They are also, by necessity, useful only when a narrow focus is sought, such as 
a detailed study of modal choice or intra-household interactions. This means that the techniques 
are best directed at specific purpose surveys, rather than the 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. HATS has 
been applied to many transport problems where the activity and travel choices and constraints 
of individuals and households may be significantly affected by changes in transport policy. 

The HATS technique has recently been applied in Adelaide (Oxlad, 1988). 

The interactive survey methods are important instruments for behaviourial and attitudinal 
surveys and for detailed investigations of specific issues or problems, and should be regarded 
as essential tools in a battery of survey instruments for transport applications. 

7 .1.6 Telephone Interview Surveys 

Most market research interview surveys are now conducted using telephone interview 
techniques. Although the general body of opinion is that the telephone interview is not a 
suitable medium for the long, involved questionnaire that is generally associated with surveys 
of household travel demand, there is no doubt that this technology cannot be easily dismissed. 
The telephone interview offers lower costs and better control than direct household interviewing. 
Telephone interviewing techniques are highly developed, with 'computer assisted telephone 
interviewing' (CATI) systems available that ensure adherence to sampling schemes, streamline 
the interviewing procedure, enable direct data entry and editing into a computer system at the 
time of the interview, and permit easy 'call backs'. 'Random digit dialling' provides a highly 
<!cceptable 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 (1984) 
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 1

. Richardson found differences in 
mean trip rates between households with and without telephones of the order of 30 per cent. 

1 
Analysis of telephone ownership from the 1978/79 HIS, on the basis of geographic area, indicated that 

household telephone connections at the LGA level ranged from 48 per cent to 98 per cent. 
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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. 

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 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. 

7 .1. 7 Sampling Issues 

The selection of a sample of households that properly represents the target population is a 
fundamental requirement for all transport surveys. The process of sample design is characterised 
by the following steps: 

( 1) definition of target population; 
(2) definition of sampling unit; 
(3) selection of sampling frame; 
( 4) choice of sampling scheme; 
(5) consideration of errors and biases, and 
(6) estimation of sample size. 

Full descriptions of the sample design process may be found in Richardson (1982) and Taylor 
and Young (1988). Surveys of travel demand usually concentrate on travel in a well-defined 
region, such as a metropolitan area, and are usually based on the household as the sampling 
unit. The main areas of interest in sample design for travel demand surveys are the selection 
of the sampling frame, and the method used to extract a sample from that frame. 

The sampling frame is a register or list that defines the members of the target population. The 
frame thus sets the size of the population, and forms the basis for the extraction of the sample 
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itself. Traditional sampling frames used in transport surveys include electoral rolls and lists of 
electricity consumers. These offer the possibility of defining the full population of households 
in an urban area. There are, however, problems associated with these traditional sampling 
frames. In particular, the electoral rolls are seldom up to date, and may miss large numbers of 
households whose members refrain from registering, or are ineligible to vote. Information on 
the addresses of electricity consumers has been obtainable in the past, but there are indications 
that this may not be so in the future. A better alternative lies in the sampling frame developed 
by ABS for its own purposes, based on direct observation of household locations (Arnpt, 1988). 
Such a sampling frame has further benefits by providing a common basis for comparison of the 
surveys results with other surveys, and the national census data. Information on area-based 
socio-economic data available in Australia is given in ASO ( 1985), Brauer ( 1985) and Newton, 
Davis, Simberg and Crawford (1988). Telephone surveys based on random digit dialling allow 
for easy sample control, with geographical stratification possible on the basis of area codes - see 
Cannell (1985) for a full description of random digit dialling and sample design and monitoring. 

The sampling scheme to be used in extracting the sample from the sample frame is also 
important. A random sample, capable of weighting and expansion to accurately represent the 
target population. Simple random sampling, in which sample members are drawn at random 
from the sample frame, is one definite way to select a sample. This method can prove 
cumbersome, and in some circumstances may mean that some subgroups within the total 
population have little chance of selection. In these circumstances stratified random sampling or 
cluster sampling may be more efficient, ensuring that all subgroups have a representation in the 
overall sample. These techniques are discussed in Richardson (1982) and Taylor and Young 
(1988). 

Biases in transport survey data due to non-compliance with sample design and substitution of 
sample members (e.g. through non-response) require special consideration (Richardson, 1982). 
Modem information technology offers new means for survey control and administration 

A powerful system for weighting transport survey data was developed by Heathcote (1984), and 
applied to the Melbourne 1978/79 HIS data. This method is based on comparisons between the 
survey data and other secondary data sets, most notably the Census of Population and Housing 
data collected by ABS. 

7.2 MODIFICATIONS TO EXISTING SURVEY INSTRUMENTS 

The considerable advances in information technology and the applications of the new technology 
open up considerable possibilities for improved coverage, efficiency and quality in travel demand 
surveys. Benefits should accrue in the length of time required to collect and analyse data, the 
level of administration needed to ensure given levels of quality control, and in the ability to 
release data for use in policy making and planning at the earliest opportunities. There are also 
new possibilities for the aggregation of survey data, through the use of commercially available 
geographic information systems (GIS) and geocoding systems. (GIS and geocoding are discussed 
in section 7.3). In particular, there are existing GIS that allow the use of flexible zoning systems, 
so that survey data can be recombined under one or more selected geographic zoning systems. 
This can permit the comparison of geographic distributions of different data sets based on 
alternative zone boundaries. 
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7.2.1 Survey Administration and Control 

It is increasingly common for the management and administration of survey work to be 
conducted with computer assistance. A good indication of the state of the art is provided by the 
'computer-assisted telephone interviewing' systems now widely used in market research. Cannell 
(1985) described the CATI system developed at the University of Michigan Institute for Social 
Research. This system is based on a central computer that samples households by random digit 
dialling, and logs the sampled telephone numbers and outcome of the calls. Various sampling 
stratifications on the basis of geographic area can be selected by the investigators. The computer 
can thus control the sampling process, and will automatically make 'call backs' for non-responses. 
The computer also assists the interviewer. The questionnaire form is presented as a series of 
screen displays to the interviewer, who enters the respondents data into the computer via a 
keyboard. Editing of responses can then take place as the interview proceeds, thus reducing 
errors and the time required to code the data. Complicated 'multipath' questionnaires are also 
handled with ease, as the computer will select the appropriate path for one interview on the 
basis of the responses supplied. 

This system thus provides a combination of control and productivity features that are most 
desirable in survey work. Many of these procedures are also available in other systems, even if 
not in combination. 

For example, there are established systems for fieldwork administration already in use for 
conventional personal interview surveys. Neffendorf and Johnston (1983) described the 'Survey 
Management Information System' (SMIS) for managing large scale household surveys. SMIS 
assists the survey manager to monitor the status of the sample and the progress of each 
interviewer. Eash ( 1986) described a similar system used by the Chicago Area Transportation 
Study. In both cases the systems were implemented on microcomputers, giving the field 
supervisors considerable flexibility of operation. 

Steuart, Mori and Noehammer (1986) compared the performance of interviewers using 'paper 
and pencil' and microcomputer-assisted data recording techniques. They found that direct data 
entry yielded productivity gains equivalent to about 50 per cent more interviews per hour (mean 
duration of interviews in this study was 14 minutes). They also concluded that the major benefits 
of direct data entry came in the post-interview operations (i.e. 'coding and editing', see sections 
3.1.7 and 7.3.2), through the reduced time required for translation of written responses into 
computer-readable form and the lessened possibilities of coding errors. They estimated that the 
reduced costs of direct data entry were at least equal to the costs of supplying each interviewer 
with a microcomputer and software. 

7.2.2 Use of Microcomputers 

Microcomputers have permeated much of professional practice in all areas of planning (Newton, 
Taylor and Sharpe, 1988), offering considerable opportunities for enhanced productivity and 
quality of work. Some of the advantages from microcomputer applications were described in the 
previous section. There are also opportunities for the use of portable microcomputers as 
interviewing aids in the field, not just in the office. The computer-based interactive 
questionnaire is already in use in specialised studies (see Wigan, 1988e). Given the positive 
responses to this medium noted by Wigan and others ( e.g. the recent Adelaide work by the 
Oxford Transport Studies Unit, and the Chicago and Toronto experiences cited in section 7.2.1 ), 
the conduct of an interview survey using low-cost portable computers for interview prompting 
and direct data entry is quite feasible, and promises significant cost reductions. 
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The microcomputer also provides the opportunity for the extended use of some powerful survey 
techniques, such as paired-comparison scaling and repertory grids, that have previously been 
capable of laboratory application only. See Taylor and Newton (1985) and Shaw (1980) for 
further details. These and other techniques (see Wigan, 1988e) may be of particular value in 
complementary transport surveys, such as surveys of attitudes. 

7.2.3 Supplementary Data Sources 

The focus of the discussion presented in this report is on a large scale sample survey of the 
travel characteristics of Metropolitan Melbourne, i.e. a census of observed or reported travel 
behaviour. The need for such as survey, as a successor to earlier surveys conducted in the 1960s 
and 1970s, and as an information resource to aid transport policy formulation and planning in 
the 1990s, has been demonstrated. What must also be stressed is that a single large scale cross
sectional survey is not sufficient by itself. Demographic change is recognised as a principal 
determinant of change of travel behaviour (Norris and Shunk, 1986; Wigan, 1988e). For a 
mature metropolis where the major elements of change will come from demographic change of 
its population, rather than wholesale population growth, their is a need to update travel 
information to keep abreast of changes. Travel information needs to be updated and 
supplemented by an ongoing program of small scale longitudinal surveys, possibly serving special 
purposes (such as investigations into detailed travel behaviour in a corridor, or focussing on 
attitudes to use and operation of some parts of the transport system). There is also a need to 
tie the results of the travel survey to the information provided by other surveys, most notably 
the ABS Census of Population and Housing (for demographic information) and the transport 
flows information routinely collected by the transport authorities ( e.g. traffic flows on major 
roads and passenger counts on public transport). 

The large scale survey requires the collection of ancillary information that simultaneously 
describes the performance of the metropolitan transport system. This information would include 
cordon line and screen line flows on all transport modes, together with travel time and delay 
information. The conventional techniques for collecting this information are described in Taylor 
and Young (1988). In addition, the new traffic control technology (notably the SCRAM system 
for area-wide signal control) can be used to log information on traffic flows at selected junctions. 
Recent work within the Road Traffic Authority has found that reliable traffic counts can be 
taken from many (but not all) of the intersections under SCRAM control, at very small cost 
(Cleeland, 1988). 

A further important area for transport surveys is that of freight movements. One of the clearest 
messages from the questionnaire survey on data needs (reported in Chapter 5) was the 
importance of this information. The need is particularly acute if the role of transport in 
influencing economic development is to be fully espoused. 

An instrument for achieving this program of ongoing transport surveys and travel information 
provision would be the establishment of a travel information bureau within one of the transport 
authorities. This unit would be charged with the maintenance of a metropolitan travel 
information system, that could quickly respond to the requests for census-type information on 
travel in Melbourne, and could be responsible for the conduct of future surveys and the 
integration of their data into the information system. The purpose and mode of operation of 
this unit is described in section 7.3.5. 

MTSRP Report No. 1 Chapter 7 



-
-

-

55 

7.3 DATABASE MANAGEMENT 

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. 

7.3.1 The New Needs for Travel Demand Data 

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), Wigan and 
Kenyon (1988), Gargett and Wallis (1989) and Kurt and Connolly ( 1989)). There is 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. 

The introduction of a travel data information management system requires a reappraisal of the 
traditional process of transport surveys. 

7.3.2 A Revised Process for Transport Surveys 

The traditional process for cross-sectional transport surveys was described in Chapter 3, and is 
summarised by Figure 3.1. 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 
accom.modates 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 7.2. This process is similar to that shown in Figure 3.1, 
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 7.2 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 
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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 available for these tasks, with Geographic Information Systems (GIS) software 
being particularly suitable for establishing a transport database; 
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; 
the twin phases of database inte"ogation 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 
update su~eys, 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. 

Such an information system would require a permanent secretariat or unit, presumably within 
one of the transport authorities, a university or a consultancy, but accessible to all interested 
parties, for its successful implementation and operation. The operation and responsibilities of 
such a unit are described in section 7.3.5. 

7.3.3 Geographic Information Systems 

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

(1) 

(2) 

the system should have an interactive graphics interface, so that the geographic 
dimensions of the data can be clearly ( and quickly) seen, and 
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, workstations, minicomputers and mainframe computers). The use of 
a standard query language (such as the Structured Query Language, SQL) is also 
necessary. 

There are already commercially-available GIS that meet these requirements. The ARC/INFO 
system developed by Environment Systems Research Institute ( see Zwart and Williamson 
(1988) and Newton, Davis, Simberg and Crawford (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 off er 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. 
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Figure 7.2 A revised process for transport surveys that includes travel information database 
management and the use of supplementary and updating surveys. 
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Modern 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. 
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Figure 7.3 Transport related databases in a GIS framework 
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An example of the application of the GIS concept is given in Figure 7.3. 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. The GIS package also allows the user to focus on small sub-areas within the full region, 
or ~o take the broader regional perspective. In the case of Figure 7.3, the types of models that 
may be applied with the particular databases are also indicated. 

7.3.4 Review of Data Needs 

The review of the needs for transport data conducted by the MTSRP Study Team indicated that 
the collection of these data must be seen as an ongoing, continuous process. The research 
project found that the basic information required from transport surveys is: 

( 1) 

(2) 

(3) 

(4) 

(5) 

(6) 

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; 
LGA origi.n-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); 
household (person and vehicle) trip production rates by demographic class, as the primary 
indicator of person travel; 
trip generation rates for non-residential land uses, as primary measures of the transport 
impact of land use developments; 
modal use profiles by time of day, to CAD and non-CAD destinations, and mode linkages 
by purpose, as indicators of the spread of travel between modes on temporal and regional 
bases, and 
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. 

7.3.S Establishment of Core Unit 

Given the demonstrated needs for: 

(a) a program of longitudinal surveys to provide relevant travel information for planners and 
decision makers; 

(b) ongoing maintenance of the transport database; 
(c) preservation of knowledge and expertise about the transport database, its structure and 

contents, and . 
( d) the ability to provide for the needs of the users of travel information as a routine task, 
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there is a real need for the establishment and funding of a core unit that can take on the 
responsibilities for meeting these needs. One of the prime reasons for the relatively low level 
of use of previous data sets was the lack of backup interpretation and archival services. The 
management and interpretation of data collected in any new survey program must find explicit 
recognition as an ongoing task of the authority responsible for the transport database. 

This is not to say that the concept of a core unit is new. In fact, the elements of such a unit 
have operated for some time, but without explicit recognition of the need to identify and 
support these activities. Consequently the database management operations have been 
fragmented and disjointed. Knowledge and expertise have been gained and then lost through 
staff transfers and attrition. Thus the full value of the information gained from previous surveys 
has not been realised. This would not be of particular importance if the use of the transport 
data was still primarily for the development of models, as modelling tends to be a long term 
activity and time can be found to restore lost knowledge. However, as demonstrated in the 
MTSRP survey (see Chapters 4 and 5) and discussed in Chapter 6, transport data are now 
sought for direct applications in policy determination and in resolving planning issues. Data can 
only be of value in these circumstances if relevant data items can be quickly extracted and 
reported. Hence the need for a unit that can operate and maintain an information management 
system that provides the required data on request. The travel information unit would thus be 
charged with the upkeep and maintenance of the travel data information system, and with the 
dissemination of information from that system. 

The need to be able to pick up changes in the nature of demand as well as its location also 
points towards the need for ongoing survey activity, best given to the core unit. Longitudinal 
surveys of any kind will demand a continued level of detailed understanding at each stage, to 
obtain the value from the emerging time trend data. The location of the unit (perhaps within 
one of the Authorities, a university or consultancy) is much less important than the recognition 
that the value of data depends largely on the information that can be derived from them. This 
requires understanding and skills, as well as access and release rights. These issues are not 
trivial and require substantial discussion. 

7.4 STATE-OF-THE-ART OF SURVEY TECHNOLOGY 

This section provides a short summary of the data needs and survey capabilities that have been 
revealed by the MTSRP study. It may thus be taken as the first indication of the technology and 
techniques that might be considered for use in a new travel survey program for metropolitan 
Melbourne. 

A large scale cross-sectional survey ( comprising a household interview survey and associated 
screen line and special activity centre surveys) is required to establish a relevant, comprehensive 
and contemporary datum that can be used for present planning needs for metropolitan 
Melbourne and to provide a relevant starting point for future information needs. These future 
needs will be best served by the establishment of a longitudinal survey program, preferably in 
the form of a transport panel, to follow the large scale survey. The panel will provide indications 
of trends in travel behaviour and needs. A variety of special purpose surveys ( e.g. on attitudes 
and markets) should be run under the umbrella of the transport survey program, as there will 
always be substantial needs for special information that cannot be efficiently gathered in the 
large scale survey framework. This special information is of maximum value if it can be linked 
to the large scale database. The database itself is of maximum utility if it consists of high quality 
data, containing clear results, and available for release with the shortest possible delay ('reaction 
time') after data collection. 
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The Study Team's investigation suggest that the preferred plan is for a large scale household 
interview survey, together with associated surveys of special activity centres ( e.g. to observe 
commodity and freight movements) and of transport systems performance, to be followed and 
supplemented by an ongoing program of longitudinal surveys, in the form of a travel behaviour 
panel. The transport survey program should be built around a modern information system that 
can readily provide relevant transport data to aid in decision making. A geographic information 
system is most appropriate, and well-developed GIS shells already exist. 

The new cross-sectional survey should be closely aligned with the 1991 ABS Census of 
Population and Housing to ensure firm regional and demographic foundations for weighting and 
expansion of the travel survey sample data. 

A pilot study is needed, in advance of the main surveys, to test the use of the new technology 
for data collection and preparation. Two essential elements of the survey program should be the 
use of modern computer technology ( e.g. portable personal computers) for use in direct 
recording of interview data, and the establishment of the travel information database system to 
provide travel information for planning needs. The collection of high quality data, possible 
through direct computer recording, will substantially reduce the time and effort required in data 
coding and editing. This offers considerable promise as a means to reduce the time required in 
the post-survey processes of data coding and editing, thus enabling the early release of 'clean' 
data. It may also offer opportunities for reduced sample size, by ensuring the capture of high 
quality data. 

The pilot data can be used to establish an initial travel information system for satisfying needs 
for data in transport planning and decision making. The Study Team is ready to undertake the 
piloting tasks, to determine the best course of action for the survey program to yield its results. 

The Study team believes that the use of the techniques and technology detailed above will 
permit the rapid establishment of a contemporary and relevant transport information system 
that will greatly assist in the planning and management of the transport system for metropolitan 
Melbourne into the 1990s and beyond. 
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The conclusions of this work fall into several categories, that may best be identified as findings 
and recommendations: 

(a) Findings: 

( 1) historical experiences of others, 

(2) expected areas of utility seen by others, 

(3) emergent policy problems seen by the team, and 

(4) survey requirements deduced from external and internal experience, 

(b) Recommendations: 

(5) work required to establish the most effective basis for Melbourne, 

(6) recommendations for the Melbourne survey program itself. 

8.1 FINDINGS 

Conclusions may be drawn from the various findings of the report, to illuminate the need for 
the recommendations made in this chapter. 

8.1.1 Historical experiences of others 

The uses actually made of the data (in Melbourne and elsewhere) provide a firm ground for 
predicting future information needs. The reported lack of use of some data may have been 
through lack of knowledge or lack of relevance. Both have been highlighted in the responses, 
and the recommendations that follow are somewhat different for the two types of response. 

The range and details of the data items previously collected were not well known to potential 
users, and as a result far less use has been made of the Melbourne database, for example, than 
of the equivalents in Sydney and Adelaide. The key difference in the case of these two cities is 
the existence of a continuing organisational and personal focal point, [the Urban Transport 
Study group in Sydney, and the Director-General of Transport's Department in Adelaide] 
making regular use of the data, and able to respond promptly and in an informed and effective 
manner to requests for advice, data or assistance. 

The consultative work done in Sydney prior to the 1981 survey is also thought to have been 
valuable in drawing the attention of potential users outside transport to the survey and its 
utility for their own purposes. Similar efforts should be made in Melbourne, and the MTSRP 
Steering Committee is already actively undertaking this task. Further work may be necessary 
between now and 1991, the preferred date of any major new cross-sectional survey. 
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A mix of mail back and telephone surveys has been found to be useful elsewhere, but 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. ( 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. 

Anderson et al. are understandably enthusiastic, but Kurth ( 1986) emphasised that unlisted 
and non-telephone owninr 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 specific account of the 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 well designed such surveys suggest that they should 
play a major part. 

The expertise involved in network planning, impact estimation and modelling has tended to 
fade away over the last ten years, and there are increasing number of cases where the current 
methods are beginning to fall short of those available and previously employed. The South 
Australian Department of Environment and Planning (DEP, 1988) demonstrates this retrograde 
process in transportation planning and survey data, as special efforts had to made to estimate 
the raw population adjacent to NAASRA Class 6&7 roads in Adelaide. 

The use made of the results then obtained in this DEP report were significantly less 
sophisticated than the methods already available a decade ago (see for example Wigan (1976, 
1978)), where the differential impacts on the various populations affected were considered in 
some detail for both noise and other environmental exposure-related impacts, and population 
numbers along road network links had already been incorporated in the transportation planning 
procedures. 

In order to ensure that any new survey is carried out efficiently and the results obtainable 
quickly and accurately, it is highly desirable that computer-based data capture methods be set 
up and tested prior to 1991. Bradley (1987) and Clarke (1987) describe the technical aspects of 
computer-based and prompted interview methods developed and applied in Adelaide in 1986, 
and demonstrate that the technique provides a sound basis for cost reductions and quality 

1 As noted in Chapter 7, the use of 'random digit dialling' overcomes the problem of unlisted numbers. Market 
researchers using 'CATI' and random digit dialling report few objections by holders of unlisted numbers to interview 
calls: their reasons for having unlisted numbers are usually quite specific. The work of Richardson (1984) concerning 
differences in household trip generation rates for Melbourne households with and without telephones indicated that 
most of the differences could be explained in terms of other variables. 
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improvements in home based survey methods that cannot be ignored. Jones et al. (1987) 
illustrate that the combination of stated preference and activity survey techniques can be very 
effective for policy purposes. 

The freight aspects of most transport planning surveys have generally been fairly weak and 
ineffectual for policy and planning purposes. Even when executed, only a few such surveys have 
been analysed and the results put to practical use. In fact, only three cities can really be said to 
have had a comprehensive analysis of freight flows: London (GLC, 1976; Fryer et al., (1977), 
Chicage (CATS, 1976, 1987) and Melbourne (Ogden, 1976). 

These analyses demonstrate that special measures are required to obtain a satisfactory coverage 
of freight movements and their determinants, and such surveys are costly and detailed in their 
execution. The London Freight Sector Study carried out by the GLC Freight Unit for the TRRL 
in 1974-5 in the Greenwich-Lewisham area of Greater London is the closest (but still poor) 
match to the conditions in Melbourne, and the coding manuals provide a valuable insight into 
the approaches adopted (RSGB 1975). 

The methods of local area coverage, receiver and shipper identification and associated follow 
up surveys provided an effective understanding of the patterns and volumes of freight and 
commodity flows in the area by all modes. The stated preference aspects of this and associated 
surveys at about the same time provide one of the more complete examples of a usable basis 
for the development of an informed freight policy for a metropolitan area. Unfortunately, it was 
also clear as a result of this work that the appropriate indicators for freight policy monitoring 
were still not generally understood (see Wigan (1979) for a detailed discussion). 

8.1.2 Emergent Policy Problems Seen By The MTSRP Team 

The distinctions between the types of data required to understand the transport system, and 
that required to respond to the policy needs of those operating it or influenced by its operations, 
is discussed by Florian et al. ( 1986), who give a concise exposition of the various conflicting 
demands on transportation information and transportation problem applications, and which 
provides a helpful method of disentangling the various elements of information and application. 
The frequent confusion that arises in discussion and even design of surveys between these two 
poles of understanding and usage is worth noting. 

Major special events will always remain outside the domain of conventional transport surveys, 
but much can be learned from monitoring their operation. Guiliano (1988) and Rice (1988) 
provide two good examples of the special problems involved in planning for major events. In 
both of the special cases examined, the entire transport system was affected, and the impacts 
were given some perspective by the basic transportation planning data. It would be difficult to 
ignore the special needs of exceptional events, as the operational planning of such events is 
becoming more common as tourism and other social/recreational activities continue to increase 
in size to a global scale - wherever in the world they take place. This would have to be one of 
the tasks of a continuing Melbourne survey and information unit. 

The five major overall needs that can be stated as a result of the work carried out by the 
MTSRP Study Team were the abilities to: 

(1) assess and estimate traffic flows over the entire area, and explain their significance and 
composition; 
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(2) to respond to the emergent need for policies for overall travel demand management, 
including pricing and traffic restraint; 

(3) to identify and estimate the impacts on which groups would be affected, and how they 
would react, to changes in activity pattern, accessibility or transport provision; 

( 4) to have a good feel for freight and associated developments and movements, and 

(5) to assess the impacts of land use developments at both micro and macro scales, and 
over time. 

In addition, the MTSRP investigations suggest that there will be needs for information to help 
tackle the following issues within the currency of the data collected in a new Melbourne Travel 
Survey: 

( 1) communications-transport interactions; 

(2) on-board vehicle navigation and control systems; 

(3) changes in legislative, institutional or regulatory constraints; 

( 4) changes in population structure ( e.g. for the aged), and 

(5) changes in economic conditions (leisure, tourism, service sector, etc.), as indicated in 
Ogden and Taylor (1985). 

8.2 RECOMMENDATIONS 

These fall into several categories, all dependent on the areas where information and policy 
sensitivity are felt to be required: 

(1) 

(2) 

the types of surveys worth doing; 

the contents of these surveys, and 

(3) the applications of the results. 

The essential lesson from this study is that the basic reasons for obtaining travel information 
are to be able to: 

(a) interpret the current movements and demands for individual and freight movements 
on the road network; 

(b) anticipate the changes in these movements, and 

(c) evaluate the benefits and disbenefits of these changes and their impacts. 

The effects are to make a mixture of longitudinal and cross-sectional survey instruments necessary, 
and to highlight the shortfalls in the methods required to reduce the data into a form suitable 
for decision purposes. 
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A general observation from the MTS RP survey of users of travel information is that the detailed 
lists of infonnation items that were covered in the previous surveys have proved to have been largely 
unused, and even their existence has remained effectively unknown to many potential users. The 
efforts expended in collecting these data items can be effectively transferred to other more 
urgent areas in data collection and information systems management. 

If previous data sets have not been widely used, this has been due as much to the lack of backup 
interpretation and archival units as to the deficiencies in the data themselves. The management 
and interpretation of data collected in any new program must reflect this experience, and 
provide for a continuing husbandry, interpretation and communication role. 

The need to be able to pick up changes in the nature of demand as well as its location also points 
towards a continuing core unit, as longitudinal surveys of any kind will demand a continuing level 
of detailed understanding at each stage to obtain the value from the time trend data as they 
emerge. 

The shift from the use of a series of single cross-sectional surveys to a mix of longitudinal and 
cross-sectional coverage will not be achieved without some innovative investigations, and the 
conservation of the skills created within that unit or its associates. The location and operational 
specification of such a unit is worthy of some debate, as the functions and continuity required 
are a result of the viewpoints offered in this report, and may be modified in the wider debate. 
There is considerable benefit to be gained by strengthening links with units in other states (notably 
New South Wales and South Australia) which have maintained high levels of expertise in transport 
surveys. 

8.2.1 Work Required to Establish the Most Effective Basis for Melbourne 

The techniques of Bradley (1987) and Clarke (1987), together with the stated preference data 
collection methods carried out for Adelaide in 1986 (Jones et al., 1987), should be used as a 
basis for both cross-sectional data collection and for policy and attitude oriented extensions in 
the longitudinal direction. 

The combination of geographical and conventional sample frames needs to be piloted and checked, 
as the use of geocoded information offers considerable benefits in the subsequent linkage and 
application of the results. The links to the emerging Geographical lnfonnation Systems (G/S) in 
Victoria should be included in the survey design from the start in consultation with the appropriate 
departments. 

Freight surveys require closer examination and detailed design and piloting than the personal 
transport coverage, as the types of information differ significantly and the numbers of vehicles 
and major interchange points are relatively small. 

It is also clear that the expertise, information and experience in land use modelling for 
employment, population, transportation and activity levels has also declined in the last decade, 
and it would be prudent to correct this to at least some extent. The updating of land use ( and 
activity on land use) information and databanks would be an important element in this process. 
Specific recommendations in this area lie somewhat outside the brief, but these points need to 
be made in the context of any major transportation surveys being considered for the region. 
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8.2.2 Recommendations for the Melbourne Travel Survey Program 

Future changes in life style, expenditure, land use, transport demand and activity requirements 
are all influenced by the demographic and other trends already emerging today. The 
Transportation Research Board (1988) provided a broad-ranging examination of these issues 
for the near future in the USA, and Wigan (1988d,f) provided smaller scale but similar 
assessments of the near term future in Australia. It is quite clear that transport, social and 
economic changes that are already occurring require a better monitoring and planning 
information. 

The following points form the basic set of recommendations for a new Melbourne Travel 
Survey. 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Establishment and maintenance of closer and specific links to units in other States to 
make best use of what has become a scarce body of knowledge and expertise 

A mixture of longitudinal and cross-sectional surveys instruments, linked to the 1991 
ABS Census of Population and Housing 

A large scale cross-sectional survey to establish a new framework for person and freight 
transport and activity location planning 

Establishment of a panel ( or a repeated cross-sectional) survey framework to provide 
information about trends in travel behaviour 

Piloting of computer-based survey data acquisition methods, and concentration on 
speedy acquisition and availability of high quality information. The Study Team would 
be ready to assist in this task 

Piloting of a travel information system based on a Geographic Information System 
package (such as ARC/INFO). This system could use the 1978/79 HIS data as its 
information resource. The Study Team would be ready to assist in this task 

An integrated information and archival system tying cross-sectional and longitudinal 
information together 

Ready and wide accessibility to most of the data, on appropriate media (CD-ROM) 

Set the specific objective of making as much of the information as widely available as 
possible to transport authorities, planners and researchers, subject to privacy measures 

Sample design including both geocoded and other sample frames 

Wide publicity on the prospective and final choices of data items in any future surveys 
is required to ensure that the potential clients are aware of the information and can 
provide input to survey design 

Freight surveys designed to obtain vehicle, commodity, shipper and receiver information 

Satisfaction of the administrative and technical requirements to obtain best value from 
this planned investment in data by the establishment of a small unit charged with this 
specific function 
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The cost associated with a new travel survey is likely to be seen as quite high. However, there 
are significant returns to be gained from the availability of current travel information. There are 
already many instances of transport planning decisions being taken in the absence of relevant 
information, as discussed in Chapters 2 and 3, and the costs of the projects associated with these 
decisions are orders of magnitude greater than the costs involved in conducting a travel survey 
or surveys. 

There is considerable value to be gained from the collection of new travel data for metropolitan 
Melbourne, especially if these data can be marshalled and assembled to provide a relevant 
information resource, available at call for use in planning, policy formulation and decision 
making. This report should provide valuable insights into the requirements and possibilities for 
new travel information surveys. 
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Appendix A 

Terms of Reference for the MTSRP Study 

INTRODUCTION 

1. A Steering Committee, convened by the Ministry of Transport, is examining the conduct 
of a Metropolitan Melbourne Travel Survey (MMTS). The Road Traffic Authority will 
be the lead agency for a research project prior to the survey, and for the conduct of the 
survey, on behalf of the Steering Committee. 

2. The survey is required to update information on personal travel. The MMTS would be 
an inventory of personal travel, meeting government/authority needs for data. To the 
extent that it is efficient to collect vehicle and commodity movement data in conjunction 
with a survey of personal travel, this could be done. 

3. Before any survey is conducted, the Steering Committee wish to obtain a state of the art 
report on current practice, and possible practice, in this filed. A review of methodology 
will enable the Steering Committee to plan more cost effectively. A research project will 
be the means of doing this, and will also enlarge on the details of any recommended or 
chosen techniques. 

4. The research project will be jointly carried out by Monash University and the Australian 
Road Research Board (ARRB), called the researchers. The personnel will include Drs 
Ken Ogden, Michael Taylor and William Young from Monash University, and Dr Marc 
Wigan from ARRB. 

PROJECT DESCRIPTION 

5. 

Part 1 

The research project will be in two parts, and will include but not be limited to the 
following components: 

(i) Liaise with authorities and identify relevant authority requirements for transport 
planning. It is expected that agencies would require data to assist them with -

* 
* 
* 
* 
* 

* 

Identifying origin-destination trip patterns for vehicles, persons and commodities 
Planning networks, projects and links 
Evaluating projects and proposals 
Estimating patronage and/or demand 
Forecasting 
Model development and calibration 

(ii) Identify data needs to satisfy the requirements in section (i). It is possible that this 
would include -

Origin-destination trip information * 

* Socio-economic information, e.g. person and household information 
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Vehicle information 
Commodity information 
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(iii) In the light of authority requirements give an overview appreciation of -

* 

* 

* 

* 

* 

* 

* 

* 

* 

survey methods, e.g. home interview, phone interview, mail-back response, 
screenline counts, PT passenger counts, freight/commodity surveys, longitudinal 
surveys, panel surveys, etc. 

complementary surveys and data sources, e.g. census, freight vehicle log books, 
vehicle log books, freight/commodity surveys. 

staging, by region ( or ring/ sector) or time 

attitudinal surveys 

sample size, sample selection and sample stratification 

practice in other places, interstate and overseas 

modelling requirements 

use of previous travel surveys, i.e. 1978-79 Home Interview Survey (HIS), 1972-
73 HIS and 1964 HIS. 

data handling, coding, analysis, reporting and presentation, retrieval accessibility. 

(iv) Recommend preferred methodologies for addressing the needs identified, giving an 
indication of costs, resources and specialist skills required for the preferred 
methodologies. Report this. 

(v) Discuss the preferred methodologies within a workshop framework, and review the 
workshop. The workshop to be user oriented. 

Part 2 

(i) Following the reporting of the workshop, the Steering Committee will advise as to an 
adopted direction. 

(ii) Amplify or expand the adopted direction, to a stage which will enable the Steering 
Committee to draw up a brief. 

(iii) Submit a draft final report, and discuss before final printing. 
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Appendix B 

MTSRP Questionnaire 

The open-form questionnaire shown in this appendix was distributed to transport authorities, 
transport planners, researchers and consultants throughout Victoria, other states of Australia, 
and overseas. In addition, a series of interviews were conducted, in which the Study Team 
sought the information directly from individuals in the Ministry of Transport, the transport 
authorities, and other organisations. 
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11 November 1988 

MONASH UNIVERSITY 
DEPARTMENT OF CIVIL ENGINEERING 

in association with 

AUSTRALIAN ROAD RESEARCH BOARD 

MELBOURNE TRAVEL SURVEY RESEARCH PROJECT: 
PAST AND FUTURE CUSTOMERS AND REQUIREMENTS 

Views and information are sought in the following areas. We invite your response to any or all 
of the following. A response by 13 December 1988 would be most appreciated. 

1. The uses of travel information by your organisation. 

2. The relevance of specific categories of travel information to decision-making in your 
organisation. 

3. Emerging policy or planning issues which may lead to the need for new or expanded 
travel information. 

4. Recent technical and analytical developments in related fields, such as data collection, 
information processing, transport modelling, information management, travel analysis. 

5. Any specific cases where lack of good information proved to be a real problem, or 
where models were unable to assist. , 

Please address replies to: 

Dr M.A.P. Taylor 
Department of Civil Engineering 
Monash University, 
Clayton, Vic, 3168, Australia 

Name of person completing this response: 

Organisation: 

Telephone Number: 

Fax Number: 

MTSRP Report No. 1 

Telephone (03) 565 4959 
Fax (03) 565 3409 
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1. The uses of travel information by your organisation, for example 

- network planning (road, transit, bicycle, pedestrian, etc) 
- project evaluation 
- estimating patronage or demand 
- model development and calibration 
- estimating impacts of projects 
- information feedback to the public 
- fares or pricing 
- environmental impact assessment 
- monitoring 
- safety 
- non-transport uses (land use, economic development, etc) 
- other (please specify) 
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The relevance of specific categories of travel information to decision-making in your 
organisation, for example: 

- origin-destination patterns for persons, vehicles or commodities 
- socio-economic information (e.g. person and household information) 
- vehicle information 
- land use related trip generation information 
- parking accumulation and duration 
- road and/or public transport system performance information (eg travel time, reliability, congestion, safety, 
throughput, energy use, etc) 

- freight generation, flow and delivery information: 
- price information 
- activity information 
- pedestrian and bicycle generation and flow 
- special market segment coverage 
- other (please specify) 
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Emerging policy or planning issues which may lead to the need for new or expanded 
travel information, for example: 

- congestion pricing 
- transport influence on regional economic development 
-tourism 
- parking 
- site access and egress 
- special event planning 
- changes in shopping hours or locations 
- effects of regulatory-(e.g. shopping hours) or administrative (e.g. school boundaries) changes 
- social justice issues 
- environmental issues 
- effect of telecommunications 
- urban form and land use policies 
- energy issues 
- ownership and regulation (public transport, freight, etc) 
- other (please specify) 
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Recent technical and analytical developments in related fields, such as data collection, 
information processing, transport modelling, information management, travel analysis; 
specific examples might include: 

- panel surveys 
- activity modelling 
- gaming 
- travel simulation models 
- cohort analysis of vehicle ownership and use 
- longitudinal travel data and analysis 
- attitudinal surveys 
- sample sizes, sample selection, sample stratification 
- survey methods (e.g. home interview, phone interview, mailback, screenline counts, etc) 
- complementai:y sources ( e.g. census of housing and population, vehicle log books, survey of motor vehicle 

usage, tourism surveys, land use inventories, employment and other measures of economic activity, etc) 
- staging options and priorities 
- other (please specify) 
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Any specific cases where lack of good information proved to be a real problem,. or 
where models were unable to assist. 

THANK YOU FOR YOUR CO-OPERATION 
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Appendix C 

Respondents to MTSRP Survey 

- Name Organisation Response Type 

Ampt, Elizabeth Ampt Applied Research Pty Ltd, NSW Interview 
Anson, Geoff Road Traffic Authority, Victoria Interview 
Becker, A Jeff Tidewater Regional Transit, Virginia, USA Literature 
Bell, Doug Metropolitan Transit Authority, Victoria Interview 
Bowyer, Darrell Australian Road Research Board, Victoria Written 
Cherry, Brian Vline, Victoria Interview 
Cheung, K Victorian Tourism Commission, Victoria Written 
Cheung, Y HF Ministry of Transport and Public Works, - The Netherlands Written 
Cleeland, John Road Traffic Authority, Victoria Interview 
Cockburn, Robert Ministry of Planning and Environment, Victoria Interview 
Corlass, Roger Ports and Harbours, Victoria Interview 
Cotterill, Timothy Ministry of Planning and Environment, Victoria Interview 
Delaney, Greg Ministry of Transport, Victoria Interview 
D'Este, Glen Transport Tasmania · Written 
Ferguson, David Road Construction Authority, Victoria Interview 
Goodwin, Philip Transport Studies Unit, Oxford, UK Written 
Greenwood, Ian RACV, Victoria Written 

119\ Hall, Ken Road Traffic Authority Interview 
Hartgen, David New York Department of Transport, USA Written 
Hassal, Kim Bureau of Transport Economics, ACT Written 
Heathcote, Elizabeth Ministry of Transport, Victoria Interview - Henderson, Barry Main Roads Department, Queensland Written 
Hensher, Prof. David Macquarie University, NSW Written 
Hull, Mike Road Traffic Authority, Victoria Interview 
Jones, R J Brisbane City Council, Queensland Written 
Ker, Ian Department of Transport, WA Written 
Kockelkoren, Monique Ministry of Transport, The Netherlands Written 

,-i Leverton, Simon Environmental Protection Authority, Victoria Written 
Mainka, Bruce Road Traffic Authority, Victoria Interview 
Makeham, P Federal Office of Road Safety, ACT Written 
Marginson, Julie Metropolitan Transit Authority, Victoria Interview - Miles, John Road Construction Authority, Victoria Interview 
Mills, R J Corporation of the City of Adelaide, South Australia Written 
Mylvidas, Algy Brisbane City Council, Queensland Written - Olsen, John Eppell Consulting, Queensland Written 
Orfeuil, Jean-Pierre Institut National De Recherche sur Les Transports 

et Leur Securite, France Written 
Oxlad, Lindsay M Department of Transport, South Australia Written 
Pas, Eric I Duke University, USA Literature 
Patterson, Neville Main Roads Department, Queensland Contact 
Payze, R J Highways Department, South Australia Written 
Pitfield/Sutton Loughborough University, England Written 
Pritchard, Don Ministry of Transport, Victoria Interview 
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Razga, Bob 
Read, R G 
Singleton, David 
Smith, Russell 
Taffe, Brian 
Taylor, William 
Thompson, Russell 
Train, Kenneth 
Vaugh, R. 
Welsh, Ken 
Wettenhall 
Wolfe, Robert 
Whiteham, J 
Y asunori, Iida 
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Vline, Victoria 
Queensland Railways, Queensland 
Ove Arup and Partners, Victoria 
Port of Melbourne Authority, Victoria 
Metropolitan Transit Authority, Victoria 
Plenty Valley Transport Strategy, Victoria 
Monash University, Victoria 
Cambridge Systematics, USA 
Main Roads Department, Western Australia 
Council of City of Sydney, NSW 
Director of Main Roads, Tasmania 
University of Toronto, Canada 
The MV A Consultancy Group, UK 
Kyoto University, Japan 
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Interview 
Written 
Written 
Written 

Interview 
Written 
Written 
Written 
Written 
Written 
Written 
Written 

Written 
Literature 
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Appendix D 

Uses of the Melbourne 1978/79 HIS Data 

1982 

Bicycle usage and exposure in Melbourne (Loder and Bayly/ARRB/Bicycle Committee) 
Fuel usage and conservation (Ministry of Conservation) 
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Chia development in Prahran (MMBW) 
Participation in post secondary education (Australian Council for Educational Research Ltd.) 
Transport in the Northern metropolitan Region (Meldrum Burrows and Partners/ Northern 
Metropolitan Transport Group) 
Journey to work modal split model (Melbourne University, Department of Civil Engineering) 
Metropolitan Strategy (MMBW) 
1978 CBD trip table (CRB) 
Cost to workers in travel to and from work (Cleaning and security and allied employees union) 
Maxi-taxi (TRB) 
Study for Richmond municipality (McLennan Magasanik/ Richmond Council) 
Fare study (Ministry of Transport) 
Pedestrians in the Central City Area (R Manheim, Germany) 
Transport Corridor Studies (Ministry of Transport) 
Research Paper (D Wilson, Ministry of Transport) 

1983 

CBD study (MMTB) 
Background marketing paper MTA (MMTB) 
Priority investigation programme metropolitan passenger rail corridor expansion programme 
(Ministry of Transport) 
Transport development policies and process (Ministry of Transport) 
Research paper 'Survey data correction and expansion: a case study' (Ministry of Transport) 
Regional shopping trips: network modelling (Department of Civil Engineering, Monash 
University) 
Public transport concession study (Ministry of Transport and Department of Community 
Welfare Services) 
Study of north-east corridor (Vicrail) 

1984 

Transport Strategy 1983-1986 (Ministry of Transport) 
Traffic at vehicle emission test site (Shell Australia) 
Vehicle emission study (Environmental protection authority) 
Port Philip Bay Hovercraft Study (Nelson English, Loxton and Andrews/MTA) 
Neighbourhood Travel Analysis (Ministry of Transport) 

MTSRP Report No. 1 Appendix D 



-

-

-

-

81 

Appendix E 

Responses to MTSRP Question 5 

Responses to question 'Any specific cases where lack of good information proved to be a real 
problem, or where models were unable to assist?' 

1. 

2. 

3. 

Timeliness of data is always a problem. Issues have and will need answers while you 
are in the field. A consideration therefore is to have constant travel data updating. 

General lack of information in two areas: 
a. road freight flows and the road freight market 
b. taxis 

General lack of information in the following areas: 
a. critical data in public transport planning is passenger kilometres, distribution of 
average person trip length. 
b. speed data in off-peak (we seem always to concentrate on the peak- however defined). 
Trips timing is so important but absence of temporal distribution on speed, flow etc. is 
problematic. 
c. annual composition of automobile fleet (by make, weight, vintage, model, price) 
d. composition of traffic by trip purpose in 1988 ( especially distribution by mode) 
e. intercity travel (modal composition, trip length) 
f. travel time valuation for tollway contexts. 

4. Revenue impact of changes to fare zone boundaries 

5. The bureau is interested in the development of urban transport methodologies and 
therefore in the associated types of data collections for such purposes. Our requirement 
for urban data is somewhat ad hoc, but still an important input into such studies are 
road reports and more recently for example, the ACRD funding methodologies. 

6. Good information on short-term parking demands generated by different land uses is 
difficult to find. This is a problem in forecasting future short-term parking needs. 

7. The impact of legislation on public transport (Cheung, 1988; Cheung and Tinselboer, 
1988) 

8. a) Details of Ground access to airports 
b) Freight flow data by purpose 
c) Data on mobility of handicapped 

9. a) Lack of good time series data for monitoring the transport system 
b) Freight industry operations 

10. a) Bridge priority planning 
b) Route and corridor planning (across the state routes) 

11. Questions regarding graduate licensing require information about travel patterns of 
young drivers. 
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Detailed analysis of Local Area Traffic Flows beyond the capabilities of UTPS models. 
Trend is to develop tools to suite particular jobs. Greater use of microcomputer based 
modelling allows more 'what if analyses to be carried out. 

a) In the case of road pricing it is unclear what the effects will be (elasticities) and what 
will be the consequences on household budgets, mode of travel, relocation etc .. 
b) many studies till now do not have a national scope. Regionally much less is known. 
c) there is little knowledge about sociological-psychological matters influencing people 
in making decisions. 

14. Gaps in freight data include: 
a) Freight flows by customer (who transports what?) 
b) Central area traffic cordon counts that would enable an understanding of traffic and 
freight distribution patterns and 
c) All cargo transit time information along the transport/distribution chain is lacking 

15. Difficulties encountered in obtaining good information include: 
a) obtaining the correct source of the data 
b) little consistency between different sources 
c) poor coordination of data collection distribution 
d) information obtained is rarely 'first hand' and is therefore suspect 
e) assumptions change over time and between sources of the information 
f) data cannot be compared accurately over time for this set of reasons 
g) scale of information not always useful 
h) studies tend to be 'one off 
i) cost of obtaining information 
j) information not publicised enough 

16. The preparation of a new parking control code for the city centre has been severely 
hampered by a lack of up-to-date and accurate data on CBD parking and traffic 
generation (by type of trip and land use). 

17. The study of Rapid Transit for the Northern suburbs of Perth was based on conventional 
transport modelling techniques and has been subject to criticism of: 
a) the 'penalty' attached to vehicle to vehicle transfers (which was derived during the 
calibration of the model); 
b) 'underestimation' of the likely patronage of an efficient electric rail service; 
c) its inability to 'forecast' the land-use/development consequences of the alternative 
technologies 
Criticism of the transfer penalty and of the patronage estimation are essentially related 
to problems of predicting beyond the range of options/parameter values on which the 
model is calibrated (ie the existing Perth suburban rail system offers a very much inferior 
service than the new electrified service (in operation 1991) and the potential system for 
the northern suburbs). Current models cannot handle this, although overseas evidence 
appears to show that the patronage of new suburban rail services is usually greater than 
the modelled estimates. 
The inability to forecast land-use/development consequences is a 'missing link' in the 
land use/transport modelling structure. At present, this is very reliant on subjective 
assessment. 
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18. a) The lack of data has resulted in the Main roads being able to address tourist, toll 
road and regional transport planning issues with confidence. 
b) Unable to adequately model many issues of commercial vehicle travel such as trip 
generation rates, trip lengths and distribution of commercial vehicle travel. 

19. Lack of reliable regular measures of exposure to accidents. Recent areas of interest are 
aborigines and children under nine. 

20. Trip generation and attraction rates for multiuse facilities 

21. Delay in access to information perhaps could sell data. 

22. Demand elasticities for concession travel is a current weakness. This leads into 
recognition of the 'community service' obligation of public transport. 

23. Ticketing: surveys of ticket usage are needed. Ticket sales are no longer enough under 
the present ticket/fare structure system. 

24. Big question under all of this is the optional allocation between private and public 
transport. But can this be addresses here? 

25. Electrification of rail lines (problems with Altona, where performance went down eg 
travel time increased). Similar with third track at Frankston line, where the system now 
has added capacity in terms of the number of seats but the service frequency has 
decreased (from Moorabbin to city) leading to many complaints 

26. Lack of information is shown in the number of special purpose surveys .. but can this be 
covered by a large scale survey anyway? 

27. Can cite two examples from recent MoT work. 

28. 

(a) METPLAN where there were totally inadequate 0-D data, and 
(b) the Eastern Corridor study where the 0-D and the modal split data were quite out 
of date. 

There is a hole in planning at present, through the lack of reliable modelling ( eg trip 
tables). In planning studies (eg METRAS) data needs collection at a more detailed local 
level for use in specific projects. 

29. Collect travel time data for network performance and census data. Then given the trips 
we can model accessibility. Also trip length frequency by mode. Centrality of regional 
(shopping) centres is also of interest. 

30. · Mode use and alternatives. Much of the 1978/9 HIS data relates to perceptions, there 
is a lack of real data on alternatives. 

31. 

32. 

0-D matrices for vehicle trips for medium sized networks ( eg sub metropolitan, clusters 
of LGA's, entire LGA's) 

Exposure data. Real data on vehicle accessibility. Data on property damage accidents. 

33. Transport implications of urban consolidation, regional centres, increased residential 
density, etc. ie effects of land use policies. 
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(a) We have in the past had to use very dubious estimates of exposure for heavy vehicle 
drivers which could be overcome with such a survey. 
(b) Useful to know origin, end and intermediate stops on journeys for all vehicles to 
determine length, time and time of day qualities of trips and trip segments. 
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Appendix F 

Provision of Access and Distribution of Survey Results 

One of the lessons learned from experience with the previous transportation surveys in Australia 
are that the links between the various pieces of data and documentation are fragile, and not 
easily retained once the individuals who originally worked on the surveys are their analysis drift 
away or move on to other duties. 

This sharply reduces the value of the information as soon as this occurs. Sometimes this can 
be as simple as the loss of a detailed coding interpretation of the data fields on an archival 
tape. The 1975 survey in Darwin was collated, pieced together and the documentation fitted 
to the tape records, but the interpretation of some of the fields on the magnetic tape relied 
on contacting the consultant who had been briefly involved in the survey some years before. 

When this last missing piece of information was applied the whole dataset looked as if it was 
in good shape to be used for analysis - until a systematic set of internal consistency checks 
revealed that the income and some other data fields simply did not make sense in far too many 
cases. Due to the lack of an authoritative archive ( other than the one that had just been 
re-created), this meant that the data was simply of little or no value. A most unfortunate result, 
as the survey had been taken just before the cyclone and the comparisons with the current 
situation fifteen or twenty years later would be of both sociological and developmental 
significance. 

This illustrates the importance of keeping documentation and data closely linked together. 

The use of basic data is made much easier if the programs that access it are available and 
tested, and so any specially-written manipulation programs used to work with the survey data 
should also form part of the documentation package. 

The question of the storage data format is often difficult and can comprise a real barrier to 
the effective use of the information. For a long time only magnetic tapes could hold enough 
information to be a usable storage medium, but this is no longer the only option. 

As many transport survey databases can be as small as 20-30Mb, it is quite feasible to maintain 
archival copies on floppy disk together with the programs and the documentation, and install 
and reconstruct the whole family of files on a single modestly-sized hard disk in a 
microcomputer in a few minutes. 

As an archival medium this is a reasonable option, but still fairly vulnerable, and specific to 
one type of microcomputer and the floppy disk drives that can be fitted to it. 

Fortunately there is now an archival medium that can be created using an international standard 
file structure, and be reproduced for (literally) a couple of dollars. This is the CD-ROM: a 
read-only 5" disk containing up to 650 Mb with an appearance identical to a consumer CD 
Audio disk. CD-ROMs can also contain CD audio information. The formats agreed 
internationally for this medium are: High Sierra, ISO 9660 and the proprietary (but widely 
available) Apple HFS formats. The first two can be read on almost any type of computer: DEC 
and other mini and macro computers: MsDos, Unix, and Apple Macintosh all can read these 
formats. 
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As long as the files are written in straight ASCII format, an IBM PC will see a normal MsDos 
file system and directories, an Apple Macintosh a set of folders and files within folders etc. 
Once the CD-ROM is used to carry binary (or executable) format files they can be seen by 
either type of operating system, but only make sense to the one for which the binaries were 
specifically created. 

The mastering cost for CD-ROMs is now down to $1500US, with $2US per disk created [these 
are the current rates charged by Diskovery Systems in the US, used by Space-Time Research 
and others in Australia with a two week overall turn round]. The major costs are usually in the 
premastering of the information on these disks, so that the indices can be created to overcome 
the inherent slowness of accessing what is effectively a 650Mb floppy disk! If this is not done 
on the disk itself, the archive can be clean, simple and economic - and value can be added by 
others who wish to create specialised indices based on the wider availability of the ROM. 

The reliance of transportation planning on the quinqennial ABS Census of Population is 
substantial, and the digitised boundaries of the enumeration and census districts are a valuable 
commodity often used as part of the transport planning zonal boundaries. The successful 
creation and promotion of the 1981 and 1986 ABS Census of Population on a single CD-ROM 
by Space-Time Research and the ABS has created a market and a working standard for the 
graphical examination and mapping of this type of information. Space-Times' SuperMap 
software is widely used by schools and others on IBM PCs, and is currently being rewritten so 
that exactly the same CD-ROM can be used with SuperMap on the Apple Macintosh range. 

Careful coordination of the data structures on the CD-ROM disk with existing ABS files and 
the requirements of the SuperMap software would provide a considerable enhancement of the 
utility of the information contained in the survey, and massively reduce the barriers to its use. 

The pricing points established by the ABS CD-ROMs should be regarded as the lower limit 
for a transportation survey ROM, as the demand for highly aggregated transport data records 
is limited, and that for records closer to the unit record level is far greater. The software to 
access the ROM should possibly include an automatic aggregation feature so that even 
determined attempts to identify individual records could be hampered substantially, without 
losing the ability to re-aggregate in a far more flexible manner than the strait jacket of the ABS 
CD-ROMs. 

The substantially added value of having even indirect access to a lower level of record is 
illustrated by the age aggregation points used in the Australian Local Government Information 
System so recently committed to CD-ROM: these are 5-14 and 49-64: two boundaries that 
neatly stymie the ability to analyse by school age division or by the partially retired age group 
60-64! Even the young driver age group (licence age to 25) cannot be picked out by the age 
groupings imposed by the ALGIS system. 

It is therefore recommended that the 1991 Melbourne Surveys make use of CD-ROM, and 
that the best process for doing this be actively tested by using the 1978 and earlier data bases 
as the working materials to set up and experiment with. In view of the inaccessibility of these 
earlier databases, such a trial disk could well have at least some commercial payback potential. 
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