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The scope of the growing number of interactive data collection methods directed at transport
uscr response n future situations 1s reviewed. A brief introduction 1s given to the application of
these methods under both the utihty-maximization framework and a scries of alternative as-
sumptions about travel choice proposed by Garling. It 1s suggested that the term most used 1n this
domain of transport surveys, stated preference (SP), should be reserved for a particular subsct of
a diverse body of techniques that deserve a new nomenclature under the general term stated re-
sponse (SR). A taxonomy of four classes of SR approaches according to whether constraints or be-
havioral outcomes (or both) are predefined rather than elicited 1n the survey designs 1s presented.
In view of the considerable existing literature on conventional SP, the discussion focuses mostly on
the other SR approaches. Examples of these approaches are given from travel survey research, as
well as some broad guidelines for the selection of techniques and some directions for further
research

he label “stated preference™ (SP) has been increasingly applied since the 1980s to var-

10us ways of surveying user response to hypothetical travel attributes and choices, thus

distinguishing them from “revealed preference” (RP) surveys of actual travel patterns.
Such techniques have generated considerable methodological debate 1n recent years, and this
has spilled over to metropolitan planning organizations and others who must decide how to
assign limited resources to new data collection, especially 1n the context of the requirements
of the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA).

Charged with anticipating change, many transportation planners are faced with a
dilemma: whereas they may have a strong sense that 1t 1s not enough to observe current
travel patterns, many are suspicious or unsure of what the SP tool kit may measure. The
waters are further clouded by confusion over the word “preference,” which has its roots 1n
the early preoccupation of these methods with responses to alternatives, presented in
surveys, in which the attributes of journeys (such as fare or travel time) were varied accord-
ing to a predetermined design. In the SP workshop of the Third International Conference on
Survey Methods in Transport, the comment was made that “stated response” (SR) might be
a more accurate general term (1). I agree, and in the remainder of the paper, SR 1s used as
the generic term, still referring to SP as 1t 1s used in the (largely econometric) hiterature on
this subject.
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In this discussion paper, 1t 1s suggested that (a) the notion of stated preference/response
translates into many different data collection techniques and strategies, (b) the term SP should
be reserved for a particular subset of techniques mainly used to estimate utility functions, and
(¢) SP data collection may or may not be necessary or sufficient, depending on which aspects
of future choice are of interest and what time horizon 1s specified. The dimensions of trans-
portation policy that are creating the demand for SR type data are examined, and an attempt
1s made to scope and classify these data collection techniques. Because much of the recent va-
riety 1n SR 1s found 1n interactive data collection methods, these are the focus of the paper
Examples of the various classes of interactive stated response (ISR) are identified 1n such pol-
icy areas as congestion pricing, the potential use of electric vehicles, and energy contingency
planning. Recommendations for considering ISR in data collection strategies are made, and
some priorities for the research agenda are suggested.

The mandate for this discussion paper was to take a broad view of interactive SR meth-
ods. Current 1ssues 1n SP experimental design and analysis techniques are discussed by
Polak and Jones (2). The fact that most of the discussion 1n this paper goes beyond the
“mainstream” of SP should not be interpreted as a dismissal of 1ts usefulness.

PoLICY PLANNING CONTEXT FOR STATED RESPONSE DATA COLLECTION

Fundamentally, SR techniques are needed where information 1s sought about user responses
to new situations These may vary from highly specific situations, such as a change 1n a single
supply characteristic (e g , the frequency of a given bus service), to very comprehensive situa-
tions, such as the policy packages that might be used to improve air quality 1in a metropohtan
area. The planner 1s, moreover, interested 1n alternatives, so the survey must provide the means
of comparing different scenarios or versions of the potential change. Considering hypothetical
alternatives 1s attractive from a sampling efficiency perspective Each individual provides mul-
tiple sets of responses, each of which would require a different respondent if the survey were
directed instead to “revealed” choices 1n a particular policy context.

Four dimensions of transportation planning policy in which SR may play a significant data
collection role are discussed now, leaving methodological details for later sections of the paper.

Infrastructure Investment

Many of the well-developed SP techniques for collecting and analyzing data have addressed
the benefits of infrastructure investments, notably through reducing travel time. An impor-
tant objective has been to discover the monetary value of time for use in cost-benefit analy-
ses of alternative investments. In the current investment climate, it 1s becoming increasingly
important to discover the distribution of values of travel time and not just the mean values
{2). However, the implicit 1dea 1s that the various components of travel ime (walking access
time, waiting time, in-vehicle travel time, etc.) have associated average levels of perceived sat-
isfaction or utility, which the survey must measure. The planner may also want to know how
the user trades off travel time against other transport supply attributes, such as the comfort
and availability of seating or the reliability of information. Thus a major objective has been
to develop models that predict choices 1n the presence of changed levels of attributes, under
the assumption that individuals maximize their utihty. Modeling uulity functions for attrib-
utes 1s a major contribution to evaluating competing potential infrastructures or competing
features of particular infrastructures.

Evaluating Novel Interventions

The introduction of a novel transport service or the building of an entirely new road are, of
course, also investment decisions. But in common with regulatory innovations, such as con-
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gestion pricing, they add another element to the difficulty of data collection: respondents are
now being asked to consider situations that not only do not yet exist but of which they have
little or no experience. Consider the case of proposals for a new river crossing thar alters the
ume-map of a whole regton, or for the provision of a driverless light rail system. Here the sur-
vey researcher faces the challenge of evaluating responses in the hight of an image constructed
partly from information supplied by the survey instrument and partly from the highly
variable impressions respondents carry from other situations.

One of the problems of novel interventions 1s that adaptive responses by users may be very
complex. This 1s particularly so in the case of unfamiliar technologies, such as intelligent
transportation systems, telecommuting, or hmited-range electric vehicles, the use of which
may have implications for the linking of activities between travelers within or even between
households. Responses to interventions affecting car use also tend to be complex because of
the mherent flexibility of the mode. A further complexity 1s that transport mnovations may
be packaged with other products, such as hotel accommodations in the case of tourist travel

Lowering the Risk of Strategic Planning

Here we must consider the data needs of planning with long time horizons to meet broad ob-
jectives such as sustamnability, quality of life, or regional competitiveness In fact, under-
standing the time horizon of anticipated changes 1s one of the most important steps in the
specification of appropriate SR survey techniques. As noted 1n a recent overview of SP meth-
ods (2), longer-term horizons mean that structural changes can be contemplated by respon-
dents. These changes may be in demography, life-style, or the economy, not just in the
transport system. We may be very far from forecasting travel demand over long horizons, but
nonetheless there 1s a nced to imagine how travelers may respond to alternative futures en-
visaged by such planning policies as housing redensification, car restraint in historic city cen-
ters, demand restraint in nonattainment air quality districts, or the introduction of an
open-skies policy 1n the regulation of the airline industry. A fundamental problem in the de-
sign of SR surveys 1s the istability of stated responses projected over a long period during
which responses are likely to change as a result of accumulated experience. It 1s suggested
later 1n this paper that such learning processes should themselves be one of the targets of data
collection

Emergency Planning

Transport planners are increasingly expected to help reduce the negative impacts of such tem-
porary situations as the aftermath of natural and industrial disasters, public transport strikes,
energy supply disruptions, and critical periods of air pollution. As in novel interventions, the
survey researcher may face the double difficulty of assessing hypothetical responses under
unfamiliar conditions, but the social and political contexts are very different. Emergency sit-
uations are sometimes the subject of contingency planning, a process to which SR surveys
have contributed. In addition, actual emergencies may provide valuable opportunities for
experimentation of a type that would normally be unthinkable, a point to be discussed later.

ScOPING THE NOTION OF INTERACTIVE STATED RESPONSE

Interactive methods are “generally taken to mean techniques which give explicit recognition
to interaction between the interviewer and respondent(s) and attempt to use this positively”
(3). In many cases, the interaction permits survey instruments to be modified or customized
in the field on the basis of the characteristics, mitial responses, or revealed behavior of
respondents.
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Predominant Uses of Interactive SR Methods in a Utility-Maximizing Framework

Most classifications of SP methods distinguish between surveys in which respondents rank or
rate packages of attributes and those in which they are asked to choose between behavioral
outcomes. Most of the SP hiterature takes for granted that these two main classes of data are
to be specified and analyzed within a utility-maximizing framework. It 1s therefore to be ex-
pected that interactive SP methods are predominately proposed to improve the nput to util-
ity-based models. A detailed review of the relevant design issues 1s beyond the scope of this
paper, but we should be aware of the growing contribution of interactive methods to answer
three major concerns.

The first 1s that the quantification of preferences and choices will be invalid, or unreliable,
if respondents are overburdened Respondents cannot reasonably be expected to consider,
without fatigue, all possible combinations of packages. Because full-factorial experimental
designs are feasible only for very limited problems (1.e., those with few attributes and few lev-
els to be presented), much attention 1s given to the specification of fractional and hierarchi-
cal designs. There are numerous examples in the literature of the advantages of relaxing
completeness or orthogonality in the interests of package realism or to tailor boundary val-
ues (4). Thus, much emphasis 1s now placed on what 1s gencrally called “adaptive™ designs,
and 1n particular the development of interviews using portable computers. A very useful dis-
cusston of the principles of such designs 1s given by Bradley (5). These may be programmed
to generate preference or choice packages relevant to a “revealed” base, usually the respon-
dent’s situation or the attributes of the current journey. It 1s also possible to include screen-
ing questtons about key values n the process. There are, however, some risks, including
nonorthogonal estimanion data, problems with respondents with extreme preferences, and
possible bias from correlations between the levels of design variables and the unmeasured
components of utility (2).

A second concern 1s that respondents may vary in their willingness and ability to cooperate
with SP tasks Some trivialize the tasks presented. Even those who cooperate may, as Bates (6)
puts 1t, “choose *paths’ through the task which do not correspond with the decision rules used
by the analyst.” It 1s also possible, in principle, to use computei-aided interactive interviews to
detect poor cooperation and to use branching or interview termination 1n these cases. Obvr-
ously, we should then question how much sampling bias we are willing to introduce However,
it may be even more important, as Bates points out, to use another interacuve technique—
debriefing of respondents—to investigate how they interpreted the instructions for the task
and how they viewed the exercise. Regardless of the degree to which respondents apparently
complied with the instructions, 1t 1s particularly important to find out how much they may
have temporarily changed the way they make decisions to complete the exercise.

A third major concern 1s the degree to which a respondent has an understanding of the
contexts of stated preferences that 1s largely shared by all other respondents and correctly in-
terpreted by the researcher. This is particularly troublesome in that context-dependence may
underlie a number of observed discrepancies in the valuation of attributes, notably the “pack-
age effect” (2,6). In this effect, SP analyses typically suggest lower valuations of secondary at-
tributes (such as comfort) when they are presented as part of a package including primary
variables (such as fare) than when they are treated independently 1n an experimental design.
There 1s a potennial role for interactive methods to examine the perception of contexts ex-
plicitly in a pilot phase of an SP survey. This 1s an important example of a data-collection
strategy 1nvolving more than one type of SR, a development illustrated later.

To summarize, these three concerns from SP, as practiced within the utility-maximizing
framework, have served to introduce a number of key elements of nteractive response
techmques.

¢ The establishment of a revealed behavior base for an interview (this may involve travel
or activity diaries administered and processed ahead of the interview);

e The “calibration™ of SR instruments to the revealed behavior base, and possibly to
initial assessments of boundary values;
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¢ The elicitation of perceptions of contexts; and
® The debriefing of respondents about what they believed they were doing when
responding to tasks and exercises as part of an SR survey.

We will now consider some alternatives to utility theory that require, among other things,
extension of these elements.

Alternative Theoretical Frameworks for Travel Behavior

There has been a long debate in the travel behavior literature over the adequacy of the utility-
maxtmizing framework as a description of how travel choices are made. The present purpose
1s not to take sides 1n this debate but to review the relevance of ISR methods to the data
requirements of some alternative frameworks.

By the end of the 1970s, the part of the debate concerning measurement issues had bene-
fited from a burgeoning of experimentation 1n transport survey and modeling methods. One
consequence was a growing recognition that measurement should vary according to the com-
plexity of the travel decision context. Heggie and Jones (7) organized decision contexts into
four main domains with distinct empirical relationships and hence different possibilities for
both modeling and measurement. The four domains were defined according to the degree of
linkage or dependence between decisions along two dimensions' interpersonal and spa-
tiotemporal. The four domains were identified as (a) independent, (b) spatiotemporally
linked, (¢} interpersonally linked, and (d) fully interdependent on both dimensions. The last
two domains were subdivided according to whether the linkages functioned predominately
within or between households. Of importance to the present discussion 1s that utility-maxi-
mization approaches are of limited applicability to the first domain, the domain of indepen-
dent decisions, and that few utility-maximization solutions are known for the interdependent
decision domains (the second, third, and fourth).

Three other illuminating reviews from this period, Brog and Erl (8), Dix (9}, and Hanson
and Burnett (10), lay out many of the measurement issues that are far from resolved a decade
and a half later Brog and Erl had long been concerned that planners may focus on monitor-
ing trips without regard to the evolution of underlying human activities. They argue that only
interactive measurement can adequately relate current and future household travel decisions
to the “situational” context out of which comes the factors determining the degree of flexi-
bility enjoyed by household members. They caution about expecting socioeconomic variables
to account for the situational context and suggest that a chain of “objective circumstances—
personal perception—subjective situation—individual decision—behavior” must be reen-
acted to understand behavior Furthermore, this requires a comprehensive survey design
using a variety of methods, some of which could observe the household members’ efforts to
reorganize their travel under hypothetical changes in transport supply and some of which
should observe the houschold decision process in itself. Many emerging methods, such as
gaming-simulation, offer worthwhile data, but no one method should be seen as “the”
solution. They cite a number of applications of these 1deas to understanding behavior without
losing sight of the planner’s need to estimate demand.

Dix contrasts the development of attribute-utility approaches and conjoint measurement
(which was then emerging into utility-based SP) to other approaches such as attitude-based
segmentation and activity-based interactive measures. He, too, draws attention to the notion
of choice as a process rather than an event and lists the diversity of psychological concepts
embraced by different travel behavior researchers during the 1970s: learning theory, habit
formation, cognitive dissonance, satisficing, noncompensatory attribute-utility, arousal or cu-
riosity seeking as a component of utility maxinuzation, psychological response thresholds,
and selective attention/information acquisition.

Hanson and Burnett focus on the measurement of travel as complex behavior in con-
strained situations, cover activity theory m much greater depth from a spaual perspective,
and argue for “the flexible selection of methodological procedures for the problem at hand.”
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Both they and Dix claborate on the critical insight that expressed choice 1s not the same thing
as freedom to act, which gets to the heart of why the term “stated response™ 1s more appro-
priate than “stated preference” for the class of survey methods that 1s the subject of this pa-
per. If choice 1s a process, understanding behavioral outcomes under constraints requires
dynamic measures of freedom to act. Hanson and Burnett thus emphasize that longitudinal
panel data on activities are indispensable in the RP domain, whereas in the SR domain, both
papers point to gaming-simulation as one pronusing new survey tool for exploring the
dynamics of freedom to act under future conditions.

In the 14 years since the publication of these three papers, transport planning has contin-
ued, on the whole, to depend on surveys designed 1n the hight of microeconomic theory and
econometric methods At the same time, there has been a certain amount of development of
transport survey methods built around behavioral concepts other than utility maximization,
as well as considerable research on activity-based methods and decision processes, much of
it 1n fields such as time-use research, organizational psychology, and consumer behavior.
Some of these developments are discussed later, but to understand data requirements, the va-
riety of behavioral concepts and assumptions that may be included in travel choice models
must be introduced. Garling (11) provides a very useful review of alternative behavioral as-
sumptions that places many of the concepts raised n the 1970s into the context of a wide
range of recent behavioral research. In essence, these are the interdependency of “planned”
decisions, information acquisitton/representation/use and its relationship to planned behav-
101, the variety of heuristic and reason-based decision rules used by travelers, the potential for
social factors to constrain egoism, and the process of implementing and maintaining choices.

Scope of Interactive SR Mcthods Under Alternative Theoretical Frameworks

At this point in the discussion, a transportation planner faced with writing a request for pro-
posals to collect new data on potential changes 1n travel behavior might feel some despair
over how to translate the plethora of behavioral concepts into methods applicable to policy
analysis imperatives such as air quality and demand management. To the extent that travel
choice 1s conceptuahized as a dynamic and complex social-psychological process, much of the
research needed to formalize the generalizability of our analyses may still be incomplete long
after the current information requirements of the ISTEA and Clean Air Act regulations have
been answered. After all, travel behavior modeling has made only limited progress in this
direction 1n the past two decades.

Nevertheless, 1t would be a mistake to focus that part of new data collection concerning
future behavior only on those attenuated problems compatible with current state-of-the-art,
SP-based predictive models. Unless a foundation of data 1s built on which explanatory mod-
els of more complex behavior can be developed and that knowledge 1s used to vahdate the
simphfying assumptions underlying most current SP, the credibility of all SR tools will be 1n
doubt. Part of that validation will come from the simultaneous application of different in-
struments, and mula-instrument data collection strategies may offer more than the sum of the
parts in travel behavior measurement. But criteria are needed for specifying a balance on
the scales of specificity-comprehensiveness, prediction-explanation, and quantitativeness-
qualitativeness to select the optimal set of survey methodologies 1n a particular policy envi-
ronment. As a first step, in the next section of this paper, a schema for disunguishing four
main types of SR survey 1s presented. However, the broad implications for survey methods of
the major alternatives to the utility maximization framework must be examined To do this,
Garling’s five areas of alternative behavioral assumptions (17) are followed.

1. Interdependency of “planned” decisions: Garling puts the emphasis on problem-
solving theories of decision making and suggests in particular the use of production-system
models of how people plan Such models include metadecisions about how much to plan and
under which guidelines. He argues that these metadecistons and external circumstances are
more important than usually believed. In surveys of response to future contexts, this appears
to require some sort of problem-solving exercise by respondents. Clearly, a key design pa-
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rameter 1s the complexity of the interdependencies pertinent to the 1ssue at hand. For this, a
good poimnt of departure 1s Heggie and Jones’s domains of decision contexts (7). Such
problem-solving exercises should also be interpreted 1 relation to previously used decision
rules 1n contexts of comparable complexity (see Item 3).

2. Information acquisition/representation/use and 1ts relationship to planned behavior:
This area 1s mostly about the formation and imaging of choice sets. To explam choice, we
need to know what kind of information respondents select and seeck when a choice must be
made and try to characterize the cognitive representation of that information. Part of this 1s
“environmental” perception—of the location, nature, and usefulness of destmations. An-
other part 1s the percepuion of risks of various outcomes associated with a trip on a particu-
lar day, at a particular hour, and under a particular amount of time pressure, such as car
accidents or arriving late for work.

Garling points out that risk and uncertainty are mostly 1ignored n travel choice modeling
Part of our work at Université Laval on exposure to acaident risk concerns how car drivers
form, image, and test travel choice sets 1n the face of perceived risk, external constraints, and
dysfunctional conditions. This follows up a proposed conceptual model of opportumity sets
known as the operating envelope, which has guided a variety of SR survey methodology ex-
periments with car drivers (12—14). According to this model, data collection should focus on
the circumstances under which individuals seek information on options that are outside their
day-to-day experience and on the learning brought about by both intended and unintended
novel behavior.

The importance of the ime horizon of anticipated travel changes in the specification of ap-
propriate SR survey techniques was noted earlier. This 1ssue 1s central to information and
learning processes. For example, evaluating travel options following a commitment to a new
home location should have different information requirements from coping with a 1-day
strike at the day-care center, and 1t 1s to be expected that there 1s much more for an individ-
ual to learn, including about interdependencies, 1n the former case. Focusing on learning and
information processes associated with long-term decisions 1s also one response to the
concerns, such as those expressed by Polak and Jones (2), about the temporal stability of
findings from SP methods.

3 The variety of heuristic and reason-based decision rules used by travelers: Garling cites
a number of theories supporting the use of different and perhaps multiple decision-making
rules and suggests that the choice of rule may vary with demands such as time pressure, 1n-
formation overload, and desired precision. Examples include satisficing (conjunctive decision
rule), choosing on the basis of a dominant attribute (lexicographic decision rule), elimination
by aspects, frequency of good and bad features, expected utility, additive utility, and weighted
additive utility, Unlity maxumization 1s thus a necessary but not sufficient source of rules De-
ciston theorists have categorized rules 1n a number of ways helpful to the design of data col-
lection. For example, Payne et al. (1.5) distinguish between compensatory rules involving
trade-offs (including trade-offs of utihties) and noncompensatory rules such as satisficing.
Note that the term “rules” 1s also applied in a much more narrow sense to such decisions as,
“If I anucipate having to carry heavy shopping, then 1 will take the car.™ These are also the
type of rules that are captured in knowledge-based systems (KBS).

Even though the manifestation of noncompensatory rules (notably the lexicographic rule)
1s often noted 1n SP studies, 1t 1s not conventional to make the observation of selected deci-
sion rules an objective of data collection. The elicitation of rules presents substantial method-
ological challenges. However, the notion of plans (see Item 1) includes metadecisions about
which decision rules are applied 1n given circumstances. This suggests that we should at least
try to infer some “rules for the use of rules” from surveys that track and then characterize
respondents’ actions, both 1n recent “revealed” behavior and in simulations of new choices.
In the case of relatively narrow decision contexts, 1t may be possible to build up an
understanding after eliciting detailed 1f-then rules, perhaps using KBS methods.

A number of relevant survey methods based on simulation games collect data on revealed
behavior over a reasonable period using travel-activity diaries and use these to tailor and cal-
ibrate a problem-solving exercise. “Calibration™ 1n such methodologies refers not to model
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calibration, but to establishing shared meaning between respondents and interviewers con-
cerming the nature and quantity of resources available to solve problems, 1n some cases set-
ting limits analogous to boundary values in the utility framework. A parucularly promising
variant mvolves such tracking and debriefing during a period of field experimentation, such
as a trial high-occupancy vehicle lane or a “natural experiment” created by emergency con-
ditions such as a transit strike or the aftermath of an earthquake. As suggested in Item 1,
when interpreting simulated metadecisions 1n the light of rules observed from a period of re-
vealed behavior, 1t 1s important to ensure not only that the calibration 1s realistic but also that
the complexity (1.e., the degree of interdependence) of the decision domains 1s comparable.

4. The potential for social factors to constrain egoism: We need to take nto account the
possibility that people are influenced by the collective consequences, or the individual out-
comes of the collective consequences, of their decisions. Garling suggests that we explore so-
cial dilemmas 1n transport, and he has developed mnstruments to study the “commons
dilemma” around the environmental impacts of personal car use (16)

It 15 particularly important in this area to use highly interactive methods to test the credi-
bility of stated responses, because respondents may offer inaccurate views of their intentions
when presented with hypothetical opportunities for altruism. For practical purposes, data are
mostly collected from simulations of social dilemmas or situations in which a change in n-
dividual travel behavior would contribute to a common benefit such as reduced air pollution.
Relevant examples include game-based surveys of potential voluntary responses to energy
shortages (17) and the adoption of low-polluting vehicles (18).

5 The process of implementing and maintaining choices: The last of Garling’s categories
of alternative behavioral assumptions concerns the propensity to act in accordance with de-
caistons and to persist in that behavior. Here we are not concerned with expressed preferences
versus freedom to act, but with the potennial for a realistic choice to fail in 1ts execution. The
data we should seek here concern the limits of the context within which the individual con-
siders a given behavioral response to be tolerable. This 1s the inverse of the pro forma ques-
tion behind much of SR- How would you act in the following situation? Interviews arc highly
desirable for such explorations of the limits of contexts for carrying out intentions.

Maintaining a choice may involve other mechanisms. “ Automatization™ may explamn why
some behaviors persist without a deliberate decision to continue, or cven beyond a time when
the behavior has come into conflict with the individual’s attitudes. Automatization implies
that more advantageous alternatives are not evident or salient enough to be evaluated, and
so the mechanisms for changing persistent habits are closely related to information acquisi-
tion, represcntation, and use. Data needs around persistence are thus substantially the same
as those discussed 1n Item 2.

In concluding this rather cursory discussion of data needs for understanding travel choice
under alternative conceptual frameworks, the following conclusions can be drawn-

* Interactive measures methods promise to play a domuinant role 1n all of the areas of
alternative behavioral assumptions.

¢ A broadly defined activity base 1s essential wherever the interdependence of decisions 1s
high.

e The importance of processes rather than states implies the need for tracking,
gaming-simulation, and experimentation.

® There 1s a need for some SR methods to ehcit and not to simply hold constant many
factors related to decisions.

The last point leads directly to the taxonomy presented in the following section.
TAXONOMY OF STATED RESPONSE APPROACHES

It 1s evident that the SR tool kit includes a wide range of existing and potential techniques.
The selection of suitable SR methods 1n any given policy context 1s, of course, dependent on
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many situational factors such as budget, political sensitivities, and desired levels of represen-
tativeness and accuracy. Nevertheless, transport planners must also make judgments about
the pertinence of different approaches to measuring traveler responses to new situations, and
it 1s time to adopt a nomenclature that 1s in pace with methodological developments In par-
ticular, after barely a decade of its inclusion in the language of transport, there 1s much var-
ation 1in what “stated preference” 1s assumed to encompass. A simple schema that assigns the
term SP to only one of four classes of SR survey approaches 1s proposed here This 1s a clas-
sification of the content of measures, not of method. Each approach can be implemented by
a variety of methods, although there are prevalent methods associated with particular classes.

Defining the Basis for Classification: Degree of Open-Endedness of Behavioral
Outcomes and Constraints

In developing SR techniques, a central design issue 1s the degree to which responses to pre-
determined choice vectors and packages are sought. There are two main groups of variables
to consider: the behavioral outcomes and the constraints on behavior. The term “behavioral
outcomes™ refers to what travelers might do, such as changing departure times, modes, vehi-
cles, destinations, and so forth. These can persist within a single trip for the short or long
term. Constraints may be made up of many attributes, most of which are external or
environmental, but some of which are internal or personal The composition of external
constraints includes transport supply attributes (such as price and level-of-service variables,
which may vary by time of day and day of week), resources, temporal-spatial attributes of
destinations, ntra- and mterhousehold schedule linkages, obligations, contracts, social and
religious norms, traffic laws and regulations, and many others. Internal constraints include
but are not limited to functional abilities, propensities to transient disorders, addictions,
perceptions of risks, fundamental values, ethics, and adherence to taboos Constraints can
also be viewed as the components of decision contexts.

The classification of SR suggested here depends on whether behavioral outcomes or con-
straints, or both, are mostly elicited (1.e., measured in an open-ended manner) or mostly given
in the course of data collection. Hanson and Burnett (10) argue for new techmiques eliciting
both at once. Elicitation may be undesirable {e.g., in factorial SP designs) or desirable (e.g.,
in gaming-simulation), but 1t results in very different types of measurement. Eliciting con-
straints 1s less famihar than eliciting behavioral outcomes in transport surveys, but 1t has a
long history as a design choice m applications of simulation-gaming that are intended to ex-
plore processes Also, in the main tradition of travel behavior modeling, outcomes are viewed
as dependent variables and constraints as independent variables. From that perspective,
eliciting constiaints 1s more radical than eliciting outcomes, and eliciting both makes causal
inferences more difficult to test.

Taxonomy

Figure 1 summarizes the four approaches. Although names have been given to each of the
cells, elicitation 1s not a binary choice but a matter of degree, and therefore the categories are
tendencies with areas of overlap on both dimensions. Also, 1t 1s expected that more than one
of the four approaches will be used 1n some instrument packages, and this 1s desirable. In each
cell the focus of measurement and a “template™ or prototype question to clarify the type of
information sought are shown. Of course, these are not the actual wordings of questions but
rather the essence of the approaches.

The foct of measurement are believed to be best suited to the four quadrants, related to the
increasing open-endedness of responses and constramnts moving toward the bottom and the
right. The number and variety of responses per respondent also increase in these directions,
and thus smaller (but higher-quality) samples are appropriate Nevertheless, as survey and
analysis techniques develop, 1t 1s possible that some types of information will be found mn
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FIGURE 1 A taxonomy of stated response survey approaches, showing “template’ questions.

more than one quadrant. In the tollowing discussion, existing examples ot the tour classes ot
SR arc given, but this 1s as much a framework for developing new methodology as a way of
cataloging available techniques.

Stated Preference

This term 15 reserved for approaches involving forced choices or trade-offs berween prede-
termuned options, whether those options are expressed 1n terms of packages of attributes or
as behavioral alternatives in the face of given sets of constraints. Thus defined, SP surveys typ-
1cally focus on a specific trip or on a repeated trip such as the journey to work. This use of
the SP label 1s 1n keeping with most published definitions of SP (19) and 1s consistent with the
predominant interpretation of the term. Stated preference surveys are the most important
but not the exclusive source of future choice data for utility models. These approaches have
made significant advances in the past decade and have ganed increasing acceptance by policy
makers. Current 1ssues in this quadrant are discussed elsewhere (2).

Stated Tolerance

Moving to the night-hand column of Figure 1, respondents are no longer asked to respond to
given levels or specifications of attributes, but rather to 1dentify the nature and level of con-
straints comprising the limits of acceptability of behavioral outcomes. In this cell, the term
“tolerance™ 1s used to emphasize these imits for a set of particular, given outcomes.

Most applications of transfer prices, the forerunner of much SP work 1n transport (20},
and of willingness to pay (WTP) belong in this quadrant. Transfer price data were also used
in early applications of microsimulation to travel choice modeling, such as Bonsall’s work
(21) on organized car sharing.

Surveys himited to transfer prices or WTP are to the left of the stated tolerance (ST) quad-
rant, because 1t 1s possible to elicit many other types of constraint. Respondents may be asked
to 1dentify both the categories of constraint and the levels to which they are sensitive. In pol-
icy analysis terms, this 1s to suggest that ST can investigate a wide range of perceirved barri-
ers to and incentives for the adoption of specific behaviors. It 1s thus particularly relevant to
the 1ssues concerning the implementation of choices discussed earlier. The template question
can also be phrased negatively, that 1s, “Under what circumstances could you imagine your-
self no longer doing . . .” Whether approached positively or negatively, the purpose 1s to dis-
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cover the ranges of constraints within which a particular behavior 1s likely to be tolerated, or
threshold conditions for a shift to or from the behavior.

A related development with lessons for ST 1s the contingent valuation (CV) method. This
has been used to assess preferences for environmental goods as well as to estimate—although
not without controversy—appropriate compensation in the case of environmental disasters.
In addrtion to 1ts potential application to the environmental impacts of transport, an impor-
tant disparity 1s revealed by CV studies. In general, the monetary compensation implied in a
respondent’s willingness to accept (WTA) a given loss in environmental quality 1s typically
several times higher than the amount of the same respondent’s WTP for an equivalent level
of environmental improvement Moreover, this difference, according to Payne et al. (15),
“appears much larger than can be accounted for by wealth effects ™ These authors raise a
number of broader questions, including the role played by the provision of information to re-
spondents and indeed “the extent to which any assessment technique such as CV creates
values as much as it reveals them.” These lessons suggest that 1t 1s much more valuable to
explore sets of constrants associated with particular behavioral responses than to reduce
everything to monetary values, but in doing this we need a design for the consistent provision
of mformation during the survey

The potential of the ST quadrant to explore constraints other than price appears to have
been neglected in transport surveys. Appropriate methods mvolve personal or telephoned
interviews. Written mstruments are feasible only for very imited constraint sets.

Stated Adaptation

In the bottom row, respondents are allowed to imagine for themselves how they would be-
have 1n the new situation of interest Stated adaptation (SA) 1s the inverse of ST and uses the
much more familiar “what 1f” type of question. In this quadrant, the constraints are laid out
1n sufficient detail that, 1t 1s hoped, the range of adaptations—the behavioral outcomes—that
respondents would be able and willing to carry out 1n such circumstances can be understood.
As in ST, the number of categories of constraints can vary.

The definition of this quadrant technically includes the open-ended version of what was
generally known m the 1970s as a stated intentions survey, consisting of elicited reactions to
given changes 1n supply attributes. However, this has never been a very credible basis for as-
sessing choiwce mn future contexts, and the term “adaptation™ m this quadrant has been
adopted to imply techniques that also bring about the imaginary or experimental validation
of reactive behaviors This requires simulated or actual trial behavior and the obscrvation of
the knock-on effects of behaviors—especially on established linkages. Ideally, data are
collected on approaches to problem solving, the rules used, and the outcomes retained by the
respondents. These are intensive techniques involving small, high-quality samples.

The best-known example of a suimulation-based technique in this quadrant 1s HATS (22).
For each parucipating household member, HATS uscs a revealed travel-activity base from a
1-day diary, displayed on both a scheduling board and a map New constraints such as a
change 1n school hours are given, and household members attempt to accommodate this into
therr schedules. Any modifications are validated against each individual’s set of other salient
constraints, including linkages to other houschold members in the new situation.

Two recent surveys mvolving this type of simulated problem-solving concern the impact
on household travel of limited-range battery electric vehicles (BEVs) Both of these surveys
(18,23) used a survey package to observe the impacts of the range and charging requirements
of BEVs on the way multivehicle households managed their cars over a simulated 7-day pe-
riod under a variety of scenarios. The work was carried out in California and the Rhéne-Alps
region of France, respectively, using derivatives of the Car Use Patterns Interview Game
(CUPIG) (discussed later). Once agamn, a gaming interview 1s built around displays sum-
marizing recently revealed behavior, and simulated choices are debated by household mem-
bers affected and carefully validated for feasibility. In the California case, the SA survey (N
= 51) was backed up by other surveys: semistructured interviews of people after test driving
a BEV, interviews of very early adopters of BEV technology, and a medium-sized mailed
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questionnaire survey about car use patterns and desired attributes m new vehicles, which was
designed using insights from the SR survey.

Parallel SP/ST work in the United States to establish the utility or disutility of the BEV’s
range and charging requirements has suggested, in general, that cars would need to be sold
at extremely discounted prices before people would buy them, even though a high percent-
age of the daily duty-cycles of automobules fall within the currently feasible BEV range. It was
hence assumed by some market analysts that only extremely “green” (1deologically ecologi-
cal) market segments would be interested 1n changing their “second” car for a BEV. The SA
surveys, however, provide clues to the manner in which adaptations to BEVs might be antic-
ipated. It appears that in California the ideological green market 1s less significant than a mar-
ket segment that would exploit the BEV as a complementary technology and not as a straight
substitute for one of the household cars. The SA work in California also showed that the no-
tion of a second car 1s not even a contemporary reality in most multicar households. Re-
spondents in France, who were not facing Califorma’s regulation-driven market for
low-emission vehicles, had their own views of how the BEV mught fit into their future. The
differences are interesting but beyond the scope of this discussion.

The key point 1s that the focus of SA on problem-solving provided important msights into
how the market might develop on the basis of the uses imagined by respondents. It was not
possible to quantify estimates of market penetration with this work, which 1s why SP/ST
work on the attributes of BEVs was also undertaken. In California, the evidence from the SA
work 1s different and more favorable to the eventual success of the BEV than the evidence
from most of the SP work. The policy maker must weigh the evidence and avoid extreme
interpretations that might arise from an i1deological attachment to one approach or the other.

Another recent example of SA concerned hypothetical temporary citywide car-restraint
scenarios, as well as permanent urban road pricing scenarios with and without the mtroduc-
tion of a new type of public transport service (24). This survey (N = 16) was in greater Lyon,
France, and used some of the same visual aids to display the revealed base that the French
BEV survey cited. Here the primary intention was to inform the design of a later SP survey
on these two areas of policy. The interaction between the two policies was too complex for a
one-stage SR design. The breadth of given contexts puts this study to the right of the SA
quadrant, but its focus was clearly stated to be the observation of adaptations.

Some applications of Hoinville’s priority evaluator (PE) technique (25) are SA approaches.
In PE surveys, levels of predefined attributes are priced in a currency. Respondents are given
an 1magmary budget of this currency and asked to allocate 1t to the attributes and levels of
their choice Ideally, the budget 1s calibrated (scaled) to the value of existing choices on the
same attributes, and then the respondent 1s asked to adapt to a different budget. Although
ongnally used to study trade-offs between amenity investments, budget allocation principles
can be used to elicit behavioral outcomes and to study the use of rules For example, 1n the
rationing stage of a game-based household interview about coping with a fuel shortage,
Lee-Gosselin (13) used an accounting board to keep track of a fuel budget by acuvity cate-
gory as actions were taken to reduce car use. In this case the budget was a percentage of the
fuel actually used during a recent 7-day period for which activity patterns were recorded.

As mentioned 1n the discussion of alternative frameworks, actual trials of innovanve sup-
ply constraints or various kinds of emergency may provide excellent opportunities to observe
how travelers adapt to changes 1n constraints in situations that would otherwise only be fea-
sible 1n simulations. An example of adaptation through telecommuting after an earthquake
1s described by Pratt (26).

Two more recent examples concern congestion pricing. An empirical SA approach was
proposed in 1994 for a survey concerning the Bay Bridge (Oakland—San Francisco). The sur-
vey involved a trial visible only to respondents, who would be given scrip to pay for tolls un-
der a variety of congestion-pricing schemes and whose choices would be tracked and then
discussed 1n a series of telephone interviews (Applied Management and Planning Group, un-
published proposal to MTC for surveys in connection with the Bay Bridge Congestion Pric-
ing Demonstration Program, 1994). Respondents would have to add some of their own
money to maintain their previous levels of peak-hour crossings. A more sophisticated exam-
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ple of this type of trial was implemented starting in late 1994 1n Stuttgart, Germany (27). Us-
ing a prepaid debit card (“MobilPASS™), which 1s valid both for congestion pricing charges
and for a combined transit and park-and-ride alternative, an automated record 1s kept of a
user’s choices and 1s subsequently analyzed relative to a peak-hour travel diary kept during a
multimonth period. For the trial, the card 1s paid at the start of each month by the respon-
dent 1n cash on the basis of the previous month’s trip pattern. At the end of the month this
amount 1s refunded, but any unused credits resulting from congestion avoidance accumulate
and are paid out at the end of the trial. The payoff in the designs of both these pricing
experiments 1s conducive to participation in the tracking survey.

The potential exists 1n all SR to validate simulated choices against actual choices on a dis-
aggregate basis provided that 1t 1s possible to recontact respondents. This 1s particularly ap-
propriate in SA simulations 1n view of the elicited outcomes and the recorded detail about
how the adaptation came about. The interest 1s not just in the rate of adoption of the new be-
havior, but also the extent to which the observed relationship between activity patterns and
the new behavior corresponds to that recorded in the simulation. Such validation 1s rare but
can occur when a new transport service 1s introduced. For example, Bonnel (28) was able to
compare respondents’ simulated adaptations to a planned new tramway 1n Grenoble with
their actual behavior 9 months after its introduction. On both occasions the use or nonuse of
the tramway was examuned i the light of data collected on activity patterns immediately
preceding the interview day.

Finally, adaptive designs for SP may mvolve an SA stage. A well-known example 1s the
Adelaide Travel-Activity Questioner (ATAQ), a computer-aided interview (29). The nitial
stage of ATAQ involved vahidating the feasibility of elicited behavioral outcomes against the
activity patterns of the household. Outcomes that survived validation then became givens in
an SP ranking exercise.

Before moving to the lower rnight quadrant, which 1s also the domain of much simulated
and novel behavior, 1t 1s important to recognize that not all simulations of travel behavior
have been conceived as SR surveys (1.e., the measurement of responses to future situations)
As Mahmassani and Herman (30) point out, there 1s a hierarchy of strateges for the study of
interactive dynamic systems, ranging from analytical models of 1deahzed situations through
simulation models, laboratory experiments, field surveys, and field experiments Various
kinds of simulation, including HATS, have been used to better understand decision rules un-
der prevailing day-to-day conditions and to observe adaptive behavior under changed con-
straints. The former use of simulation serves to develop msights and theories that should be
applied to SR data collection. Mahmassani et al. (31) provide an excellent example of this.
To track commuters’ adaptations to congestion, they used a two-stage survey designed
around insights into the mechanisms governing day-to-day switching of route and departure
time previously obtained n laboratory experiments where commuters interacted with a sim-
ulated traffic system (30). The objective of SR surveys 1s ultimately to generalize about the as-
pects of future choice to which the success of policies 1s sensitive—in the case of SA, methods
of problem solving and coping, decision rules, and the elicited behavioral outcomes.

Stated Prospect

It 1s possible but not easy to devise measurement methods that record how respondents, 1n
effect, invent future contexts for their travel behavior and explore alternative outcomes Sim-
ulation gaming techniques are used here by necessity, although as Brog and Erl (32) point out,
they must be embedded in a larger design. Neither the list of possible behavioral outcomes
nor a detailed constraint scenario s predetermined. Nevertheless, approaches 1n this quad-
rant normally use a general scenario (such as an energy shortage) as the broad context, or
possibly as a pretext, to mitiate the process of learning about alternative outcomes. The term
“stated prospect” (SPro) 1s used to symbolize not only the comprehensive future orientation
of this quadrant, but also the centrality of information-seeking and the imaging, formation,
and validation of choice sets. To understand these processes and to discover the metadeci-
sions governing the selection and use of decision rules, 1t 1s inevitable that SPro involves ob-
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serving how solutions are invented and by whom and relating this to previous efforts to re-
orgamze activities and travel. It 1s also essential to debrief respondents about their operating
assumptions during the game stage of the survey.

The template question shown 1n this quadrant 1s posed as the further development of the
existing context, which itself 1s characterized from a household’s revealed activity travel base.
As in SA, SPro normally uses data from travel-activity diaries for a very recent period to pre-
pare visual aids for use i an interview. However, the msights sought are more about classes
of behavioral outcomes and constramnts than about particular mstances of either. For this rea-
son, a revealed travel-activity base over a period of at least 7 days 1s highly desirable. For
longer periods, 1t may be feasible only to use retrospective instruments In the case of car
use studies there are new possibihities thanks to recent developments in inexpensive elec-
tronic monitoring devices, which permit monitoring of useful samples of vehicles for
weeks or months (33). Several Canadian studies use these devices, including the previously
cited current project at Umversité Laval on choice set formation and the perception of
accident risk,

One of the challenges of SR 1s to distinguish between the influence of tastes or attitudes
and that of evolving constraints in the longer term. In the context of travel ume, Polak and
Jones (2) note evidence that travelers show greater sensitivity to losses than to gains i the
short term, analogous to the WTA/WTP disparity noted earlier. However, they suggest that
more symmetrical values of time might be expccted in the longer term. Such asymmetries may
not be confined to values of time. As noted earlier, if the evolving constraints take respon-
dents into an unfamiliar future, the challenge 1s cven greater Faced with this, one strategy 1s
to confine a sample to respondents with relevant experience. Polak and Jones cite the advice
of Hensher to adopt such a strategy for SP work on traffic calming A more compelling strat-
cgy 15 to find out about the learning processes involved, perhaps using previous experience as
a scgmentation variable.

The design of SPro surveys has much in common with that of “process-intensive” games,
in which conditions of uncertainty and ambiguity are created to accelerate and observe the
seeking of mformation, the imaging of options, and the discovery of mterested parties. Such
games are thus distinguished from “content-intensive™ simulations, in which systems such as
traffic or the urban land market are simulated explicitly under given rules and every effort 1s
made to replicate the observable aspects of those systems in the real world.

There are important and growing implications from activity-scheduling experiments, such
as those by Ettema et al. (34), for SR measurement 1n this quadrant. Their computerized sim-
ulation methods can be used to investigate decision making both under prevailing conditions
and under hypothetical new situations. For the moment, this type of research 1s focused more
on the former. However, these authors offer a conceptual framework for SPro (and SA) data
collection under a production system model where long-term memory contains perceptions
of activity attributes and short-term memory 1s the “scratch space™ for processing decisions
according to a rule base

A largely manual SPro simulation method that has 1ts roots in the 1970s was applied with
promising results to federal and provincial energy contingency planning in Canadian surveys
of 1984 and 1988 Canada was one of the few [EA member countries in the early 1980s will-
ng to use policy mstruments other than rationing to deal with the perturbations of market
mechamisms 1n a supply shortfall, and no conventional survey techmque had been 1dentified
to explore the advantages and pitfalls of voluntary restraint measures The method selected,
CUPIG, uses a revealed behavioral base from 7-day trip-activity diaries for each of the vehi-
cles 1in a sclected household (13,17,35). Visual presentation and tracking of prospective
changes are achieved using a scheduling chart inspired by part of the HATS matenials and a
priority evaluator type of accounting grid for a fuel budget already described 1n the discus-
ston of SA A detailed interview log records the origin, timing, characteristics, validation, and
a judgment of likehhood of each candidate decision to change travel behavior

In the energy contingency planning application, this method was SPro in the voluntary de-
mand restraint phase of an imaginary gasoline shortage but (as mentioned earler) shifted to
an SA approach for a subsequent rationing phase 1n the same interviews. This was because
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the elicited constraints in the voluntary phase became givens for the rationing phase, at which
time the budget reduction became explicit rather than ambiguous.

Of parucular nterest from the voluntary phase was the discovery of the levels of reduc-
tions 1n car use above which houscholds ceased to seek information and to imagine new op-
tions for change. In terms of the “operating envelope” model, this amounted to a resetting of
the percerved comfortable boundary around what would likely be “automatized” in day-to-
day behavior Moreover, for certain groups it was observed that the decision context was re-
structured after entering the mandatory phase, whereas for others it was “more of the same”
heunstic process. All of these insights, although not immediately generalizable as quantita-
tive estumates of user response, provided valuable input to the design of policies that would
support voluntary demand restraint.

There 1s a key methodological finding from a number of the process-intensive simulation
methods concerning the devices, such as scenarios or budgets, that are used to mitiate the for-
mulation of choices 1n novel situations Even when these devices are seen by respondents as
unreahstic or improbable, the gaming methods still function and the processes observed ap-
pear to be a plausible representation of how household and individual decisions evolve
(14,24).

This completes the quick tour of the SR taxonomy. This was intended to provide a better
nomenclature for SR techniques and to clarify design questions, not to provide watertight cat-
egortes Many emerging methods will use sequences of instruments coming from more than
one quadrant. In addition, there are many possible variants of techniques that are otherwise
low on elicitation but 1n which additional outcomes or constraints can be “written 1n” by
respondents.

Recommended Principles for Selection of Interactive SR Techniques

We have seen that the interactive part of the SR tool kit 1s substantial. Using the definitions
in Figure 1, all SPro, most ST and SA, and some SP approaches use interactive methods. Three
principles addressed to those needing to go beyond SP (1.e., those whose problems cannot be
expressed 1n terms of preferences for levels of a limited number of predefined attributes and
behavioral outcomes) are offered The principles summarize the selection process in terms of
the direction of movement within the presented matrix, recalling that the axes are spectra and
not dichotomies:

1. The more you need to know about enabling specific behaviors and testing their limits
of acceptability, the more you must move right (toward ST and SPro).

2 The more complex the linkages between constraints, the more 1t 1s necessary to observe
which behaviors are used to accommodate and adapt to changes in constraints and the more
you move down (toward SA and SPro).

3. The longer the horizon, the more you need to know about learning processes and
choice-set formation to distinguish between (a) the limuts of taste and tolerance and (b)
adaptation to constraints, and the more you need to move both right and down (to SPro)

Two other guidelines can be safely offered. First, 1t 1s wise to reduce the risk of misinter-
pretation of SR data by using coordinated multi-instrument strategies. For example, msights
trom small-sample SPro approaches should help 1n focusing SA, ST, or SP instruments for use
with larger samples. Second, 1n sensitive “future” public policy areas such as road pricing,
tace-validity—using observations of real-world or laboratory trials if necessary—may be
more compelling to policy makers than mathematical tractabihity

It 1s inevitable that the further you move down or night, the more difficult 1t will be to use
the data 1n elegant predictive models, and the more you must be prepared to construct com-
plex explanatory models to generalize your findings. This 1s not to say that only qualitative
analysis 1s appropriate, as useful as such techniques have proved in transport policy analysis.
For example, research on activity scheduling (34) and knowledge-based systems for travel
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choice (36) promise a wide range of new approaches to formalizing decision rules. These de-
velopments are much aided by recent advances in computing, but the direction of this work
was anticipated much earlier, as in the decision domains of Heggie and Jones (7) and the sit-
uational groups of Brog and Erl (32). It 1s also to be expected that SR data will play an
increasing role in microsimulation models.

Concluding Methodological Caveats

Approaches to SR data collection have been reviewed It has not been possible to cover
the design principles of the numerous methodologies applying these approaches. Some com-
ment should, however, be made about methodological pitfalls common to most or all ISR
approaches.

First, all the ISR surveys cited used small, purposive (quota) samples Because this type of
survey uses expensive techniques that have high respondent burdens, those who implement
them will not be willing to waste resources on hostile or resistant respondents. It takes con-
siderable courage and intellectual honesty to face the biases inherent in respondent sclection
and the effect of those biases on patterns of elicited responses. In essence, this amounts to un-
derstanding the difference between a representative sample and sample of representative va-
riety. Also, Bradley (5) reminds us of the inherent biases in choice-based samples used, for
example, to imit interviews to a relevant subpopulation, such as those who are current users
of a transport service that 1s mooted for upgrading,.

A related problem 1s that the linkages between household members are sufficiently cen-
tral to most of ISR that whole households and not individuals are normally required as re-
spondents, and many usc group discussions. The scheduling of all mobile household
members for a group interview 1s often a challenge 1n itself. Recruitment 1s very difficult
without significant mcentives. Compensation of $100 to $150 has been offered to
houscholds in Califorma for multiple 7-day diaries and a 3-hr household discussion. The
MobilPASS trial pays DM100, plus up to DM200 of accumulated payoffs from avoid-
ing congestion, for a multimonth involvement These payments do not appear exces-
stve given that some focus group participations pay $50 to $100, but the jury 1s sull out on
the nature of any selection bias associated with such payments, especially if they are varied
to provide an incentive for complete and accurate reporting of the activity base and for full
participation in the mterview tasks.

Second, all interactive techniques suffer from potential effects of observation on the re-
spondent There are important challenges to simulations that not only synthesize a revealed
travel-activity base, thus providing more succinct “overview” information about interdepen-
dence than travelers may normally have at their disposal, but also accelerate the use of this
information 1n a succession of future scenarios. Thus, the utmost care 1s needed in designing
the consistent presentation of such feedback and successive unfolding of new information to
the household. On top of this, interpersonal observer effects are potentially serious because
the interviewer cannot avord a central role in setting expectations about how to respond to
such simulations. Very high-quality field staff are thus required.

A third point, related to the second, 1s that there are ethical considerations when mirror-
ing back to respondents how they have made decisions in the past and indicating how they
may make decisions 1n the future. The concern 1s not about affecting actual transport choices,
but that in extreme cases relationships between household members could be affected by
what 1s exposed 1n the interview: who really controls the use of the family’s cars may some-
times be better ignored. Fortunately, problems of this kind are rare and can be mimimized by
sensible debriefing and adequate pilot testing of interviews on familiar ground.

Fourth, all these techniques are prone to framing effects. Payne ct al. (15) poiat to the lack
of theory in this area but cite some classic experiments in which 'dentical outcomes in hypo-
thetical situations are presented alternately as gains or as losses, leading to reversals in ma-
jority preferences. The WTA/WTP disparity 1s probably related to this phenomenon. One of
the advantages of eliciting behavioral responses 1s that less framing of questions 1s necessary,
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and there 1s robustness in the validation of actions that 1s part of SA and SPro, but these
approaches can also suffer from framing bias in the presentation of scenarios.

Finally, more can be said about data preparation and analysis techniques, although these
are necessarily varied. With SPro and SA, interview data reduction can often be accelerated
by building inventories of simulated decisions, which are defined here as choices to act, or re-
jecting a potential action, after discussion. Structured interview logs, which may be manual
or computer assisted, are designed, from which sequences of problem solving and analyses of
behavioral outcomes can be reconstructed. A wide range of attributes of decisions (such as
who mitiated them, who 1s affected and how, what would make them tolerable, and so forth)
can be precoded to speed up the work of an observer, who 1s generally not the interviewer.
Decision mventories are particularly useful for developing classifications of respondents and
adaptation strategies. Other summary data from interviews and analyses of preinterview
activity patterns are, of course, critical additional inputs to such classifications.

CONCLUSION: RECOMMENDATIONS FOR RESEARCH

Much of what has been presented 1s an appeal to balance out methodological research on
stated response. Most effort has thus far been invested in the upper left-hand quadrant. There
1s a constant theme of building SR around a better theoretical understanding of the revealed
activity base. It 1s assumed that predictive and explanatory models will continue to exist side
by side, but they need to be linked more fully. The observation and categorization of decision
rules appears to be a common thread in many of the recent interactive approaches discussed,
a development anticipated 7 years ago by Bradley (5). In particular, 1t 1s desirable to fund sur-
vey methods research that apples those approaches to situations in which travel behavior
1s 1n the process of rapid change, including those created by congestion, regulation, new
technologies, or crisis.

Interactive stated response survey approaches have begun to make an important contri-
bution to transport policy analysis To a greater or lesser extent, they allow people to invent
their own future Therefore, they should help us avoid characterizing the future only 10 terms
of what we can easily measure or building policy on an overly literal interpretation of the at-
tenuated models of behavior that have driven much previous data collection about future
choices 1n transport.

ACKNOWLEDGMENTS

The criticisms of Tony Richardson, John Polak, Peter Stopher, Peter Jones, Kay Axhausen,
and Tommy Garling 1n the course of the preparation and revision of this paper are gratefully
acknowledged. However, the views expressed are not necessarily shared by these researchers
or by our sponsors. This review of ISR was completed in the course of a project on the safety
benefits of car restraint funded by the Action concertée en sécurité routiere of FCAR 1n col-
laboration with the Ministére des transports du Québec and the Société de I'assurance auto-
mobile du Québec, and by a contribution from the Road Safety Directorate of the Canadian
Department of Transport.

REFERENCES

1 Bradley, M., and D. Hensher Workshop Summary- Stated Preference Surveys In Selected Read-

ings m Transport Survey Methodology (E S. Ampt, A. ] Richardson, and A H Meyburg, eds.),

Eucalyptus Press, Melbourne, Austrahia, 1992,

Polak, ] ,and P M Jones. Using Stated Preference Mecthods To Examine Traveler Preferences and

Responses In Understanding Travel Behavior in an Era of Change (P. R. Stopher and M E H

Lee-Gosselin, eds ), Pergamon-Flsevier, Oxford, 1995

3 Bates, J. J., and E Klinemann Workshop Summary Interactive and Other Survey Methods In
New Survey Methods in Transport (E S Ampt, A ] Richardson, and W. Brog, eds ), VNU Science
Press, Utrecht, The Netherlands, 1985

I~



CONFERENCE ON HOUSEHOLD TRAVEL SURVEYS

4

S

10.

11

13

Fowkes, A. S, and M Wardman The Design of Stated Preference Travel Choice Experiments
Journal of Transport Economics and Policy, Vol 22, No 1, Jan 1988

Bradley, M Realism and Adaptation in Designing Hypothetical Travel Choiwce Concepts Journal
of Transport Econonucs and Policy, Vol 22, No 1, Jan 1988.

Bates, ] | Reflections on Stated Preference Theory and Practice. Presented at Seventh International
Conference on Travel Behavior, Valle Nevado, Santiago, Chile, June 1994

Heggie,1 G, and P. M Jones. Defining Domains for Models of Travel Demand Transportation,
Vol 7, No. 2.1978, pp 119-135.

Brog, W , and E Erl Interactive Measurement Methods: Theoretical Bases and Practical Applica-
tions In Transportation Research Record 765, Transportation Research Board, National Research
Counail, Washington, D C., 1980.

Dix, M. Structuring Our Understanding of Travel Choices The Use of Psychometric and Social-
Science Research Techmiques. In New Horizons i Travel-Behavior Research (P R Stopher,
A Meyburg, and W Brog, eds ), D.C. Heath, 1981

Hanson, S, and P Burnett. Understanding Complex Travel Behavior. Measurement Issues In New
Horizons n Travel-Behavior Research (P R Stopher, A. Meyburg, and W Brog, eds ), D C
Heath, 1981

Garling, T Behavioral Assumptions Overlooked in Travel-Demand Modeling Presented ar
Seventh International Conference on Travel Behavior, Valle Nevado, Chile, June 1994
Lee-Gosselin, M. E. H. Report on the Workshop on Timing, Linkages and Constraints, 1988
Oxford Conference. In Transport Research: New Developments m Dynamic and Activity-Based
Approaches (P. Jones, ed ), Gower Press, 1990.

Lee-Gosselin, M E H The Dynamics of Car Use Patterns Under Different Scenarios A Gaming
Approach. In Transport Research- New Developments in Dynamic and Actiwity-Based Approaches
(P Jones, ed ), Gower Press, 1990.

. Lee-Gosselin, M E H Future Patterns of Car-Use Given Changing Traffic Conditions, Controls

and Technology. An Exploration of Survey Needs In Selected Readings tm Transport Sur-
vey Methodology (E S Ampt, A ] Richardson. and A. H Meyburg, eds ), Eucalyptus Press,
Melbourne, Australia, 1992, pp 307-332.

Payne, J. W ,J R Bettman, and E J Johnson. The Adaptive Decision-Maker Cambridge Univer-
sity Press, 1993.

Garhing, T, and L. Sandberg A Commons-Dilemma Approach to Households® Intentions To
Change Their Travel Behavior In Understandimg Travel Bebavior tn an Era of Change (P R.
Stopher and M E. H. Lee-Gosselin, eds ), Pergamon-Elsevier, Oxford, 1995.

. Lee-Gosselin, M E H Voluntary and Mandatory Restraint on Car-Use in Canada What Would

People Give Up? Proc, PTRC Transport and Planning 17th Summer Annual Meeting, Brighton,
United Kingdom, Sept 1989

Kurani, K, T Turrentine, and D Sperling Demand for Electric Vehicles in Hybrid Houscholds
An Exploratory Analysis Transportation Policy, Fall 1994.

Kroes, E. P, and R. J. Sheldon Stated Preference Methods An Introduction Journal of Trans-
portation FEconomics and Policy, Vol 22, No 1, 1988

Hensher, D Value of Commuter Travel Time Savings Journal of Transportation Economics and
Policy, Vol. 10, No 2, 1976

. Bonsall, P. Microsimulation of Organized Car-Sharing The Model and Tts Calibration

Presented at 59th Annual Meeting of the Transportation Research Board, Washington, D C,
1980.

22. Jones, P. M HATS A Techmque for Investigating Household Decisions Environment and

Planming A, Vol 11, No 1, 1979

Farvre d’Arcier, B, J -P Nicolas, and M E H Lee-Gosselin Impact of Limited Range on Electric
Vehicle Use 1n France. Results of a Simulation-Game Survey Presented at 7th World Conference
on Transport Research, Sydney, Australia, July 199S5.

Raux, C, O Andan, and C. Godinot The Simulation of Behavior 1n a Non-Experienced Future
The Casc of Urban Road-Pricing Presented at 7th International Conference on Travel Behavior,
Valle Nevado, Chile, June 1994

Homnville, G The Use of Gaming Procedures in Evaluating Community Preferences In Feedback
on Instructional Somulation Systems (R. H. R, Armstrong and J L Taylor, eds ), Cambridge
Insttute of Education, 1971

Pratt, ] H The Travel Bechavior Impact of Telecommuting Following the San Francisco Earth-
quake A Case Study In Transportation Research Record 1305, Transportation Rescarch Board,
National Research Council, Washington, D C., 1991



INTERACTIVE STATED RESPONSE DATA COLLECTION METHODS

133

27.

Hug, K , R. Mock-Hecker, and ] Wurtenberger Urban Traffic Denand Management. First Find-
tngs of the MobilPASS Field Trial. Research Institute for Applied Knowledge Processing, Ulm, and
Ministry of Transport of the State of Baden-Wurttemburg, Germany, 1995

. Bonnel, P Comparaison entre les résultats d’une méthode de simulation les comportements

observés—le cas du tramway de Grenoble. Presented at Sixth International Conference on Travel
Bchavior, Québec, Canada, 1991

29. Jones, P. M, M Bradley, and E Ampt. Forecasting Houschold Response to Policy Measures Us-

30

31

(93]
o

w
w

35

36

ing Computenized, Activity-Based Stated Preference Techniques In Travel Behavior Research,
Gower Press, 1989,

Mahmassani, H, and R Herman Interactive Experiments for the Study of Tripmaker Behavior
Dynamics in Congested Commuting Systems. In Transport Research New Developments m
Dynanuc and Actiwsty-Based Approaches (P. Jones, ed ), Gower Press, 1990.

Mahmassam, H, C. G Caplice, and C. M Walton Characteristics of Urban Commuter Behavior.
Switching Propensity and the Use of Information. In Transportation Research Record 1285,
Transportation Research Board, National Research Council, Washington, D C, 1990.

Brog, W, and E Erl Application of a Model of Individual Behavior (Situational Approach) To
Explain Houschold Activity Patterns in an Urban Area and To Forecast Behavioral Changes.
Presented at International Conference on Travel Demand Analysis Activity-Based and Other New
Approaches, Oxford, July 1981.

Taylor, G W R Autologger A Long Duration Vehicle Use Data Collection System Presented at
Sixth Internanional Conference on Travel Behavior, Québec, Canada, 1991.

Ettema, D, A Borgers, and H Timmermans. Using Interactive Computer Experiments for Iden-
tifying Activity Scheduling Heuristics. Presented at Seventh International Conference on Travel
Behavior, Valle Nevado, Chile, June 1994.

Lee, M E. H Evaluating How Canadian Houscholds Would Respond to a Gasoline Shortage An
Interview-Game Approach Proc., International Transport Conference, ARTC, AQTR ct ATEC,
Montréal, Québec, Canada, Sept. 1984,

Hivert, L. SATCHMO: A Knowledge-Based System for Modeling Mode Choice In Understanding
Travel Bebawior 1n an Era of Change (P R Stopher and M E H Lee-Gosselin, eds ), Pergamon-
Elsevier, Oxford, 1995.





