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Introduction

Thefield of travel behavior measurement has been active in one form or another for about 50 years.
However, it has only been in the last 20 yearsthat it has been taken seriously as an area of
professional activity. In that time, and parallel to the series of conferences held under the IATBR
banner, a number of international conferences have been held which have attempted to raise the
quality of surveys of travel and activity behavior. These conferences started in Germany in 1979,
and continued in Australiain 1983, in Washington D.C. in 1990, in the United Kingdom on 1996,
and most recently returning to Germany in 1997 where a major international conference on quality
intravel surveyswas held in Grainau in May 1997.

As areflection of current interests in travel survey methodology, the Grainau Conference was
structured around twelve workshop themes, complemented by a range of plenary sessions on
issues of broader interest. The workshop themes were:

Multi-instrument and multi-method surveys
Respondent sampling, weighting and non-response
Item non-response

Quiality indicators

Multiday and multiperiod data

Respondent burden

Hypothetical situations

Practitioners' future needs

Modellers needs

Quialitative survey methods

Data presentation

12.  Questionnaire design
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As a means of focussing attention on some of the key current issues in travel behavior
measurement, this paper summarizes the major issues arising out of the Grainau Conference. While
the Grainau Conference was structured around twelve distinct workshop themes, the following
discussion will be structured around the twelve components of the survey process, as identified by
Richardson, Ampt and Meyburg (1995) and as shown in Figure 1.
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Preliminary Planning

The idea behind the preliminary planning stage of the survey processis to determine whether a
survey needsto be performed and, if so, what are the overall guidelines for the survey design. An
objective of the Grainau Conference was to develop a set of “industry guidelines’ on the state of
practice in travel survey methodology to assist those starting out on the task of designing atravel
survey. These “guidelines’ would serve three major roles:

to document minimum standards that are considered necessary in any travel survey
to inform clients of what should be expected from “quality” surveys
to provide advice to survey designers on various technical aspects of survey design

There was seen to be amajor need for “educating” clients as to what should be expected from travel
surveys. Too often, clients try to cut cornersin an attempt to minimize the short-run costs of the
survey. However, this often leads to higher long-run costs and, in many cases, unusable data. By
having an industry-approved set of guidelines that would serve as a benchmark against which
survey proposals could be judged, it was felt that the interests of clients and survey designers could
be best protected.

In order to have the guidelines accepted as widely as possible on an international scale, it was felt
desirable to have the backing of areputable “cognizant agency” who would be responsible for the
production and distribution of the guidelines. Such an agency could be an organization of the
standing of the OECD, or similar body.

While the devel opment of these Guidelines was ultimately unsuccessful, one of the specific issues
that emerged in Grainau that needed immediate attention was the issue of definitional consistency.
Because travel and activity surveys are being conducted globally, it is necessary to ensure that
similar definitions are being used to enable comparison of results. Benchmarking is becoming an
increasingly popular practice, but thisis of little useif different definitions are being used for key
termsin data collection programs. The classic definitional problem revolves around the definition of
a“trip”. Survey designers employ different definitions of a“trip”, compared to other units of travel
such as “trip stages’, “trip legs’, “stops’, “journeys’, “chains’, and “sojourns’ (to name just afew
of the more commonly used terms). Despite this identified need, confusion still exists in the
terminology applied to travel. For example, in the MEST project of long-distance travel currently
being conducted in Europe (Axhausen, 2001) half the participating countries are assuming that a
“journey” ispart of a“trip” (in line with tourism survey practice), while the remainder are assuming
that a“trip” is part of a“journey” (in line with urban travel survey practice). While each country
may know what they mean by their own terminology, outside readers of the documents are
completely confused by the inconsistent terminology used within the one project. This problem of
consistent definitions applies to many other areas as well, and was seen to be one of the immediate
issues to be covered by any set of “guidelines’.

Selection of Survey Method

In selecting the type of survey method to be used in any particular instance, four specific issues
were highlighted in Grainau:

the use of multiple survey methods
the timing and duration of surveys
therole of qualitative surveys
activity-based or trip-based recording



The use of multiple survey methods, sometimes called the Total Design approach (Dillman, 1978),
was seen to be a useful method of combining the best features of various designs for a specific
situation (Goulias, 1997; Freeth, 1997). For example, respondents with low literacy levels (van der
Reis, 1997) in a self-completion survey may be offered the chance to complete the survey in aface-
to-face interview situation. Alternatively, telephone interviews may be used as a quality control
procedure as a follow-up to a self-completion questionnaire to clarify doubtful information or to
supply missing information.

The timing and duration of surveys considered a number of related issues; how frequently should
surveys be performed, should surveys be continuous, how many days should be covered by each
respondent, should surveys be panel or repeated cross-sections, what is the role for before-and-
after surveys (Pendyala and Pas, 1997)? In addition, a plenary session paper described the benefits
of continuous travel surveys and showed how continuous travel surveys have been successfully
implemented in Australia (Richardson and Battellino, 1997).

The complementary roles played by quantitative and qualitative surveys were highlighted in the
workshop on qualitative surveys (Grosvenor, 1997). It was shown that qualitative surveys are
particularly useful in the early stages of a project when ideas are still being formulated, or when in-
depth exploration of policy issues was required. In addition, qualitative questions could be used
within otherwise quantitative surveys as a means of exploring topics in more depth, or just as a
way of allowing respondents to have their own say in their own words.

Continuing discussion occurred on the relative merits of using activity-based or trip-based
recording in travel surveys (Arentze et al., 1997). Three mgjor options were identified; trip-based
recording of travel, activity-based recording of travel (i.e. the focusis till on recording travel, but
an activity framework is used to assist respondents in recording the travel), and a full activity
recording framework (including in-home and in-building activities). The genera consensus
appeared to be that trip-based recording was far less useful and efficient. However, the choice
between the latter two methods depends on the intended use of the data. Full activity diary
recording is more onerous for the respondent and more demanding of analytical skills; on the other
hand, activity-based trip recording gives better estimates of travel behavior in a more natural format
for the respondent.

For most travel behavior studies, activity-based travel surveys should suffice, providing they can
account for two specific types of “in-house” activities; “at-home” activities, such as working at
home, which are a clear substitute for corresponding out-of-home activities, and “in-building’
activities, such as visiting many shops within a covered regiona shopping center, which would be
recorded as separate activities if they occurred in an outdoor setting. However, the continuing trend
towards activity-modeling may move the balance between activity surveys and travel surveys.

Sample Design

The Grainau Conference did not concentrate specifically on sample design as a workshop theme.
Rather, issues of sample design entered into each of the workshops as and when required. The
important issue to emerge from this was that, when sample design was mentioned, most of the
attention focussed on issues of minimizing sampling bias rather than on reducing sampling error.
That is, more attention was focussed on getting the correct sample rather than on getting a sample
of the “correct” size. Specific issues that arose with respect to sample design included:

the need to adopt a random sampling process, and to stick with it

the desirability of stratifying the population, where possible, in order to obtain a more representative
sample



the sampling requirements when the data is going to be used for the development of specific types of

models
the use of replication techniques for the estimation of sample variance

the issuesinvolved in selection of a sampling frame, and the need to document the quality of the
adopted sampling frame.

Survey Instrument Design

Theissuesinvolved in the design of survey instruments received considerable attention in severa
of the workshops, perhaps because of the unofficial motto of the conference: “Respondents are
Customers’. Issues of respondent burden were covered extensively in the workshop on
Respondent Burden (Ampt, 1997). In many cases, it was felt that introspection could provide a
useful check on the burden being placed on respondents (i.e. “do unto others as you would have
them do unto you”). However, survey designers also need to redize that respondents do not
always have the same levels of literacy, or interest in the surveys, as the survey designer, and
should design and test their surveys accordingly. The length of surveys was considered in terms of
its effect on respondent burden, and hence the effects of unit non-response and item non-response.
Although obvious in hindsight, the conclusion was that survey designers should remove al
unnecessary questions from the survey. This sounds so simple as to not be worth saying, but
sometimesit is not easy to do when clients want information collected on awide range of issues. In
this content, the “guidelines’ were seen to be especially useful in educating clients about the
interactions between respondent burden and quality of data obtained.

With respect to the design of Stated Preference survey instruments, it was recommended that
greater emphasis be given to the needs of the respondent in the design process (Lee-Gossdlin,
1997). This means tailoring the instrument to be as realistic as possible from the respondent’ s point
of view, and perhaps restricting the extent of the survey design such that it concentrates on
obtaining information on the “main effects’ in the choice process.

Pilot Surveys

The main issue with respect to pilot surveys was simply the need to do them. Almost always,
failing to do pilot surveys because of time and money constraints turns out to be a false economy.
Once again, the “guidelines’ may be particularly useful in convincing clients of the need for
performing full pilot surveys.

Survey Administration

With respect to the administration of surveys of all types, one of the main issues concerned the
definition, calculation and use of response rates. In the definition of response rates, it isimportant
to ensure that response rates are defined in a consistent fashion for different types of survey
methods. This enables comparisons of response rates between survey methods. In making these
comparisons, Figures 2, 3 and 4 (Richardson, Ampt and Meyburg, 1996) provide useful insights
into the variety of response (and non-response) mechanisms that apply to different types of survey.
Figure 2 shows the response mechanism for a mailout/mailback self-completion survey, which
involves the use of reminders to non-respondents.
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Figure 2 The Response Process for a Mailout/Mailback Questionnaire Survey

Figure 3 shows the response process for a personal interview survey, with cluster sampling and a
blocklisted sampling frame, and the use of callback procedures for households which are not
contacted immediately. It can be seen that the process is very different to that of Figure 2.
However, in both cases the response rate would be caculated as the fraction of the origina
population of households that give complete household responses.
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Figure 3 The Response Process for a Personal Interview Survey

The response process for a telephone survey of household travel patternsin shown in Figure 4.
This survey uses listed telephone numbers for a population of households (using reverse listing to
obtain the numbers), a system of call-backs for non-contacted households, the sending of travel
diaries to those househol ds which agree to participate in the survey, and the retrieval of information
from the households over the phone. To be consistent with the response processes shown in Figure
2 and 3, the response rate for atelephone survey should be based on the number of households
from which all diary information was retrieved as a fraction of the total number of householdsin
the original population.

However, one will often find response rates for telephone surveys quoted as the fraction of people
(not complete households) from whom diary information is retrieved as afraction of the number of
people who agreed to participate in the survey by accepting adiary. Clearly such a definition is
inconsistent which the previous definitions, and biased towards the phone survey.
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Figure 4 The Response Process for a Telephone Interview Survey

No matter which way response rates are calculated, significant debate occurred at Grainau about the
use of response rates as a measure of the quality of a survey. One argument was that high response
ratesindicate that significant effort has gone into the design of the survey to minimize non-
response, and that a high response rate offers less opportunity for non-respondent bias. The other
argument was that the nature of the non-respondents is more important than the number of non-
respondents. Clearly, if the non-respondents have the same demographic and travel characteristics
as the respondents, then there is no need for concern about the number of non-respondents.
However the problem usually is that we do not have enough information about the non-respondents
to draw such a conclusion. Granted, many surveys implicitly make the assumption that non-
respondents are the same as respondents by not getting any information about non-respondents and
simply ignoring them. However, a much better approach is to get information about the non-
respondents and then explicitly decide whether the non-respondents really are the same as the
respondents.



While the need to collect information about non-respondents was the major feature of survey
administration discussed at Grainau, a number of other topics were raised. The perennial question
of the use of incentives as part of the survey process, as a means of increasing response rates, was
discussed with the usual lack of agreement on the merits and demerits of the process. While
incentives can raise response rates, this was reported not to be always the case. Examples were
given of surveys in which the use of incentives appeared to reduce response rates. More
importantly, in light of the above discussion about response rates, serious concerns were raised
about the nature of biases introduced by the use of incentives. While incentives might increase
response rates, the question was raised as to what type of respondent was attracted, and how this
varied with the type of incentive offered. For example, offering free transit tickets as an incentive
would most likely attract existing transit riders, offering cash might attract lower income people and
so on. While these two examples of bias are obvious, the use of other types of incentive carry more
subtle biases and need to be thoroughly investigated. One school of thought is that incentives of
this type should be avoided altogether, and that greater emphasis should be placed on good survey
design to make completion of the survey as simple as possible, thereby providing a different type
of incentive to participate.

Data Coding

One of themain issues discussed under the topic of Data Coding was the increasing use of
geocoding as ameans of defining the spatial location of various entities in the travel survey. Inthis
context, geocoding means more than the allocation of locations to geographic zones. Rather, it
entails the description of every location in the travel survey (e.g. respondents’ households and all
destinations visited on the travel day) by means of |atitudes and longitudes (or other x-y coordinate
systems). The use of geocoding has been greatly facilitated by the increased use of Geographic
Information Systems in transport planning activities. The use of geocoding allows afar higher
degree of spatial checking of the data to be undertaken, and alows calculation of trip distances from
a knowledge of the start and end coordinates of the trip. Thisis particularly enhanced if the GIS
package contains a description of the road and public transport networks, allowing “on-road” or
“on-board” measurements of distance to be calculated.

Oneissue arising from the use of geocoded |ocations concerns the ethical question of what level of
geographical data should be released to clients. It was recommended that the x-y coordinates of all
locations should remain in the database except for those belonging to the respondent’ s home, which
should be aggregated to the finest level of zoning available in the study. In this way, the
confidentiality of the respondent is upheld, while the detail in the trip chainsis preserved.

Data Editing

A considerable amount of time was spent at the Grainau conference on the topic of data editing,
especialy in dealing with missing data. Missing data was defined as including situations in which
an answer was not provided to a specific question (such as the income question) and where a
respondent had failed to tell us about entire trips (i.e. non-reported trips). Several reasons were
sugg%ted for missing data (Zmud and Arce, 1997), including:

lack of knowledge and recall problems
comprehension of questions

perceived or real respondent burden
desirefor privacy

concerns about personal information
deliberate mis-reporting



Two major means of dealing with missing data were discussed: reweighting of the data and
imputation of missing data (Armoogum and Madre, 1997). Reweighting of the data involves the
calculation of specific expansion weights for each analysis to be performed to take account of the
particular combinations of missing data present in each sub-set of the data. This process, however,
becomes extremely tedious given the multitude of different analyses that are typically performed on
adata set.

Imputation of missing data involves the estimation of values for the missing data based on some
other source of information. Thisinformation may come from other respondents in the survey or
from other surveys. A wide range of different imputation techniques may be used, including:

deductive imputation
overall mean imputation
class mean imputation
hot-deck imputation
cold-deck imputation
regression imputation
multiple imputation
stochastic imputation

The general conclusion from Grainau was that imputation was better than reweighting, and that
imputation methods that preserve the variance in the data set (such as stochastic imputation) were
better than methods which substitute a limited range of imputed values (such as class mean
imputation). There was aso discussion on the order in which imputation was performed for arange
of variables, and the effect of using imputed variablesin later model-building exercises.

Two other mgor issues concerning data editing were also discussed at Grainau; the use of
validation models, and the cross-validation of survey data with external data sources. The use of
validation models was seen to be extremely useful in detecting outliersin the data. For example, if a
model is constructed in which speed of travel is calculated for different length trips by each mode of
travel, then this enables the detection of possible errorsin each of these variables. For example,
having established the likely values of speed for each distance, avery high speed for abicycletrip
(say 70 kph) could occur because of an error in geocoding (giving rise to a shorter than expected
trip), an error in recording of trip start or end times (giving rise to a quicker than expected trip) or
an error in recording of mode (perhaps it was redly a car-driver trip). It should be realised,
however, that outliers are not necessarily wrong; there always have to be outliers on continuous
distributions. The above method therefore should only be used to detect outliers, and not to
automatically “correct” them.

The second issue concerned the cross-validation of survey results with external data sources, such
as traffic counts and public transport patronage counts. This should occur as a matter of course to
ensure that the survey results are at least in the right ballpark. However, great care needs to be
taken to ensure that such comparisons are reasonably valid. For example, the two data sets should
be recorded for similar time periods, for similar geographic regions and populations, and they
should use similar definitions of major terms. For example, public transport agencies in different
cities may have different definitions of “trips’ in their counting systems to those used in a
household-based travel survey. It is important to redlize that, in amost all cases, both the
househol d-based survey and the external data source are based on sample surveys, and therefore
neither is necessarily better than the other.
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Correction and Expansion

Given the earlier discussion of the calculation of response rates and on their use as indicators of
survey quality, it was not surprising that the issue of correcting for non-response was keenly
discussed at Grainau. Importantly, however, it was felt that more was needed to be known about
the actual characteristics of non-respondents before corrections could be made to the data provided
by respondents. In addition, it was felt that there were considerable interactions between non-
response and the non-reporting of trips. In particular, the previously-held assumption that non-
respondents were more like late respondents in a mailback survey with reminders was called into
serious question. Rather than late respondents having low mobility, as reflected by their low trip
rates, it was argued that they may simply be reporting low mobility (by omitting trips) or perhaps
selecting atravel day on which they actually made fewer trips. Under these conditions, assuming
that non-respondents have low trips rates (like the late respondents) may be considerably in error
and lead to non-response corrections in the wrong direction.

Data Analysis

Apart from the workshop on Modeler's Needs, relatively little time was spent discussing the
specific types of analyses that might be performed on travel data (moretimeislikely to be spent on
these topics within IATBR Conferences). However, two issues did emerge. Firstly, it was
considered that the quality of demand data, and associated analysis, emerging from current travel
and activity surveys should be balanced by an improvement in the quality of supply data, and
associated analyses, describing the physical transport and land-use systems. The emergence of GIS
descriptions of transport networks was seen as a major opportunity in this area. Secondly, it was
considered that the considerabl e attention being paid to measuring travel behavior of people should
be complemented by the measurement, and analysis, of the travel behavior of freight and
commercia vehicles. Only in thisway could acomplete description of travel patterns be obtained.

Presentation of Results

Having collected travel behavior data, it was considered essential that it be presented to the various
clients in an appropriate fashion. Asagenera conclusion in this area, it was felt that one could do
little better than to buy Tufte’s classic books on the presentation of quantitative data (Tufte 1983,
1990, 1997), and then try to live up to the principles he enunciates therein. In addition,
considerable discussion took place on the merits of using the Internet as a medium for presenting
the results of travel behavior surveysto awide range of interested parties.

Tidying-Up

Finally, the topic of Tidying-Up at the completion of the survey received more than its normal share
of attention. Five major topics emerged in this area. Firstly, proposals for the archival of data sets
were discussed including a central clearinghouse for data sets available for secondary analysis.
Secondly, issues of data distribution methods and related topics of privacy were discussed in the
light of the greater degree of privatization of the data collection function. Thirdly, the idea of
providing feedback to respondents, in the form of summaries of results, was raised as a means of
sustaining a high degree of cooperation between respondent base and the survey organization.
Fourthly, the concept of conducting meta-analyses of travel surveys was suggested as a means of
determining what strategies appear to work in increasing response rates and data quality (Kalfs et
al., 1997).

Finally, the most over-riding conclusion of the entire conference dealt with the need to document all
stages of the survey process. In one way or another, the chairs of all twelve workshops reported on
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the absolute need to improve documentation standards within their area of interest. Such a
recommendation accorded nicely with the theme of one of the Keynote Addresses on Survey
Quality, wherein the application of 1SO9001 quality standards to travel surveys was suggested
(Richardson, 1997), since one definition of the processes involved in 1ISO9001 (Taormina, 1996)
is:

Write down what you do

Do what you write down

Verify the results

If an adherence to these three rules were all that came out of the Grainau Conference, then the
conference will have gone along way to achieving its objective of Raising the Quality of Transport
Surveys.

Conclusions

While the Grainau conference had an objective of developing a short (30-page) set of industry
"guidelines’, and had two keynote papers (Richardson 1997; Pisarski, 1997) and one resource
paper (Kalfset a., 1997) devoted to the topic of quality and guidelines, the final conclusion was
that it was not possible to develop such guidelines. This conclusion was based partly on the
continuing differences in practice in different countries, but mainly on the fact that it would be
impossible to summarize state-of-the art practice in such a short document. In the past five years,
there have been several major texts on travel survey methodology (Richardson, Ampt and
Meyburg, 1995; Stopher and Metcalf, 1996; Cambridge Systematics and Barton Aschman (1996))
and to attempt to summarize these in 30 pages would give a misleading impression of simplicity to
the task of survey design. It would be like attempting to summarize choice modeling in 30 pages.
Nonetheless, arising out of the Grainau Conference, the following issues were seen as being the
major current topics of debate in the measurement of travel behavior:

The need for consistent terminology

Increased use of Total Design approaches

Activity-based versus Trip-based recording

Sampling Bias is more important than Sampling Error

The need to reduce respondent burden

The need to calculate response rates in a consistent fashion
The need to find out more about non-respondents

The increasing use of Geocoding

The use of imputation methods for missing data

The need for comparable data on freight and commercia vehicle travel
Internet applications for travel survey data

The absolute need for better documentation of survey methods

Paying increased attention to the above issues over the coming years will help lead towards the

improved practice that was originally sought by the conference in the development of industry
guidelines.
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