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The scope of the growing number of interactive data collection methods directed at transport 
user response in future situations is reviewed. A brief introduction is given to the application of 
these methods under both the uti l i ty-maximization f ramework and a scries of alternative as
sumptions about travel choice proposed by Garling. It is suggested that the term most used in this 
domain of transport surveys, stated preference (SP), should be reserved for a particular subset 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 in the survey designs is presented. 
In view of the considerable existing literature on conventional SP, the discussion focuses mostly on 
the other SR approaches. Fxamples of these approaches are given f r o m travel survey research, as 
well as some broad guidelines for the selection of techniques and some directions for further 
research 

^ I Ihe label "stated preference" (SP) has been increasingly applied since the 1980s to var-
I lous ways o f surveying user response to hypothet ical travel attributes and choices, thus 

JL dis t inguishing them f r o m "revealed preference" (RP) surveys o f actual travel patterns. 
Such techniques have generated considerable methodological debate in recent years, and this 
has spilled over to met ropo l i t an p lanning organizations and others w h o must decide h o w to 
assign l imi t ed resources to new data col lect ion, especially in the context o f the requirements 
of the In termodal Surface Transpor ta t ion Efficiency Ac t o f 1991 ( ISTEA). 

Charged w i t h ant ic ipa t ing change, many t ranspor ta t ion planners are faced w i t h a 
d i l emma: whereas they may have a s t rong sense that i t is no t enough to observe current 
t ravel patterns, many are suspicious or unsure o f w h a t the SP too l k i t may measure. The 
waters are fu r t he r c louded by confus ion over the w o r d "preference," w h i c h has its roots i n 
the early preoccupat ion o f these methods w i t h responses to alternatives, presented in 
surveys, i n w h i c h the attr ibutes o f journeys (such as fare or travel t ime) were varied accord
ing to a predetermined design. I n the SP w o r k s h o p o f the T h i r d In te rna t iona l Conference on 
Survey Me thods in Transpor t , the comment was made that "stated response" (SR) m i g h t be 
a more accurate general t e rm (7). I agree, and in the remainder o f the paper, SR is used as 
the generic t e rm, st i l l re fer r ing to SP as i t is used in the (largely econometric) l i terature on 
this subject. 
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In this discussion paper, i t is suggested that (a) the n o t i o n o f stated preference/response 
translates in to many d i f fe ren t data col lect ion techniques and strategies, (h) the term SP should 
be reserved f o r a par t icular subset o f techniques main ly used to estimate u t i l i t y funct ions , and 
(c) SP data col lect ion may or may not be necessary or suff icient , depending on wh ich aspects 
o f fu tu re choice are o f interest and wha t t ime hor izon is specified. The dimensions o f trans
po r t a t ion policy that are creating the demand f o r SR type data are examined, and an at tempt 
IS made to scope and classify these data col lect ion techniques. Because much of the recent va
riety in SR IS f o u n d in interactive data col lect ion methods, these are the focus o f the paper 
Examples o f the various classes o f interactive stated response (ISR) are ident if ied in such po l 
icy areas as congestion pr ic ing , the potent ial use o f electric vehicles, and energy contingency 
planning. Recommendations f o r considering ISR in data col lect ion strategies are made, and 
some priori t ies f o r the research agenda are suggested. 

The mandate f o r this discussion paper was to take a broad view of interactive SR meth
ods. Current issues in SP experimental design and analysis techniques are discussed by 
Polak and Jones (2). The fact that most o f the discussion in this paper goes beyond the 
"mains t ream" of SP should no t be interpreted as a dismissal o f its usefulness. 

POLICY PLANNING C O N T E X T FOR STATED RESPONSE DATA C O L L E C T I O N 

Fundamentally, SR techniques are needed where i n f o r m a t i o n is sought about user responses 
to new situations These may vary f r o m highly specific situations, such as a change in 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 qual i ty in a metropol i tan 
area. The planner is, moreover, interested in alternatives, so the survey must provide the means 
of compar ing dif ferent scenarios or versions o f the potential change. Considering hypothetical 
alternatives is attractive f r o m a sampling efficiency perspective Each ind iv idua l provides m u l 
tiple sets o f responses, each o f w h i c h w o u l d require a d i f ferent respondent i f the survey were 
directed instead to "revealed" choices in a particular policy context . 

Four dimensions o f t ransportat ion planning policy in w h i c h SR may play a significant data 
collection role are discussed now, leaving methodological details f o r later sections of the paper. 

Infrastructure Investment 

M a n y of the well-developed SP techniques f o r collect ing and analyzing data have addressed 
the benefits o f infrastructure investments, notably th rough reducing travel t ime. A n impor 
tant objective has been to discover the monetary value o f t ime f o r use in cost-benefit analy
ses o f alternative investments. I n the current investment cl imate, i t is becoming increasingly 
impor t an t to discover the d i s t r ibu t ion o f values o f travel t ime and not just the mean values 
(2). However, the imp l i c i t idea is that the various components o f travel t ime (wa lk ing access 
t ime, w a i t i n g t ime, in-vehicle travel t ime, etc.) have associated average levels o f perceived sat
isfaction or u t i l i ty , wh ich the survey must measure. The planner may also wan t to k n o w h o w 
the user trades o f f travel t ime against other t ransport supply attributes, such as the c o m f o r t 
and avai labi l i ty o f seating or the re l iabi l i ty o f i n f o r m a t i o n . Thus a ma jo r objective has been 
to develop models that predict choices in the presence o f changed levels o f attr ibutes, under 
the assumption that individuals maximize their u t i l i ty . M o d e l i n g u t i l i t y funct ions f o r a t t r ib
utes is a m a j o r con t r i bu t i on to evaluating compet ing potent ia l infrastructures or compet ing 
features o f par t icular infrastructures. 

Evaluating Novel Interventions 

The in t roduc t ion o f a novel t ransport service or the bu i ld ing o f an entirely new road are, o f 
course, also investment decisions. But in c o m m o n w i t h regulatory innovat ions, such as con-
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gestion pr ic ing , they add another element to the d i f f i cu l t y o f data col lect ion: respondents are 
n o w being asked to consider situations that not only do not yet exist but o f w h i c h they have 
l i t t le or no experience. Consider the case o f proposals f o r a new river crossing that alters the 
t ime-map o f a whole region, or f o r the provis ion o f a driverless l ight ra i l system. Here the sur
vey researcher faces the challenge o f evaluating responses in the l ight o f an image constructed 
par t ly f r o m i n f o r m a t i o n supplied by the survey instrument and par t ly f r o m the highly 
variable impressions respondents carry f r o m other situations. 

One o f the problems o f novel interventions is that adaptive responses by users may be very 
complex. This is par t icular ly so in the case o f un fami l i a r technologies, such as intell igent 
t ranspor ta t ion systems, te lecommuting, or hmited-range electric vehicles, the use o f w h i c h 
may have implicat ions f o r the l i n k i n g o f activities between travelers w i t h i n or even between 
households. Responses to interventions af fec t ing car use also tend to be complex because o f 
the inherent f l ex ib i l i t y o f the mode. A fur ther complex i ty is that t ransport innovations may 
be packaged w i t h other products, such as hotel accommodations in the case o f tour is t travel 

Lowering the Risk of Strategic Planning 

Here we must consider the data needs o f p lanning w i t h long t ime horizons to meet broad ob
jectives such as sustainability, qual i ty o f l i fe , or regional competitiveness I n fact , under
standing the t ime hor izon o f anticipated changes is one o f the most impor t an t steps in the 
specification o f appropriate SR survey techniques. As noted in a recent overview o f 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, no t just in the 
t ransport system. We may be very far f r o m forecasting t ravel demand over long horizons, but 
nonetheless there is a need to imagine h o w 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 nonat ta inment air qual i ty districts, or the in t roduc t ion o f an 
open-skies pol icy in the regulation o f the air l ine industry. A fundamenta l p roblem i n the de
sign o f SR surveys is the instabi l i ty o f stated responses projected over a long period dur ing 
w h i c h responses are l ikely to change as a result o f accumulated experience. I t is suggested 
later in this paper that such learning processes should themselves be one o f the targets o f data 
col lect ion 

Emergency Planning 

Transport planners are increasingly expected to help reduce the negative impacts o f such tem
porary situations as the a f t e rmath o f na tura l and indust r ia l disasters, publ ic t ransport strikes, 
energy supply disrupt ions, and cr i t ical periods o f air p o l l u t i o n . As in novel interventions, the 
survey researcher may face the double d i f f i c u l t y o f assessing hypothet ical responses under 
un fami l i a r condi t ions , but the social and po l i t i ca l contexts are very d i f ferent . Emergency sit
uations are sometimes the subject o f contingency p lanning, a process to w h i c h SR surveys 
have cont r ibu ted . In add i t ion , actual emergencies may provide valuable opportuni t ies f o r 
exper imentat ion o f a type that w o u l d no rma l ly be unthinkable , a po in t to be discussed later. 

SCOPING T H E N O T I O N OF INTERACTIVE STATED RESPONSE 

Interactive methods are "generally taken to mean techniques w h i c h give expl ic i t recognit ion 
to interact ion between the interviewer and respondcnt(s) and at tempt to use this posi t ively" 
(3). I n many cases, the interact ion permits survey instruments to be modi f i ed or customized 
i n the field on the basis o f the characteristics, i n i t i a l responses, or revealed behavior o f 
respondents. 
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Predominant Uses of Interactive SR Methods in a Utility-Maximizing Framework 

M o s t classifications o f SP methods dist inguish between surveys in wh ich respondents rank or 
rate packages o f attributes and those in wh ich they are asked to choose between behavioral 
outcomes. M o s t o f the SP literature takes f o r granted that these t w o main classes o f data are 
to be specified and analyzed w i t h i n a u t i l i t y -max imiz ing f r a m e w o r k . I t is therefore to be ex
pected that interactive SP methods are predominately proposed to improve the input to u t i l 
ity-based models. A detailed review of the relevant design issues is beyond the scope of this 
paper, but we should be aware o f the g r o w i n g con t r i bu t i on o f interactive methods to answer 
three m a j o r concerns. 

The first is that the quant i f ica t ion o f preferences and choices w i l l be inva l id , or unreliable, 
i f respondents are overburdened Respondents cannot reasonably be expected to consider, 
w i t h o u t fatigue, a l l possible combinat ions o f packages. Because fu l l - f a c to r i a l experimental 
designs are feasible only fo r very l imi ted problems (i.e., those w i t h few attributes and few lev
els to be presented), much at tent ion is given to the specification o f f rac t iona l and hierarchi
cal designs. There are numerous examples in the l i terature o f the advantages of relaxing 
completeness or o r thogonal i ty in the interests o f package realism or to ta i lor boundary val 
ues (4). Thus , much emphasis is n o w placed on wha t is generally called "adapt ive" designs, 
and i n part icular the development o f interviews using portable computers. A very useful dis
cussion o f the principles o f such designs is given by Bradley (5). These may be programmed 
to generate preference or choice packages relevant to a "revealed" base, usually the respon
dent's s i tuat ion or the attributes o f the current journey. I t is also possible to include screen
ing questions about key values in the process. There are, however, some risks, inc luding 
nonor thogona l est imation data, problems w i t h respondents w i t h extreme preferences, and 
possible bias f r o m correlations between the levels o f design variables and the unmeasured 
components o f u t i l i t y (2). 

A second concern is that respondents may vary in their willingness and abi l i ty to cooperate 
w i t h SP tasks Some trivialize the tasks presented. Even those w h o cooperate may, as Bates (6) 
puts I t , "choose 'paths' th rough the task wh ich do not correspond w i t h the decision rules used 
by the analyst." I t is also possible, in principle, to use computei-aided interactive i n t e r v i e w s to 
detect poor cooperation and to use branching or interview te rmina t ion in these cases. O b v i 
ously, we should then question h o w much sampling bias we are w i l l i n g to introduce However, 
It may be even more impor tan t , as Bates points out , to use another interactive technique— 
debriefing o f respondents—to investigate h o w they interpreted the instructions f o r the task 
and h o w they viewed the exercise. Regardless o f the degree to wh ich respondents apparently 
complied w i t h the instructions, i t is par t icular ly impor tan t to f i n d out how much they may 
have temporar i ly changed the way they make decisions to complete the exercise. 

A t h i r d m a j o r concern is the degree to w h i c h a respondent has an understanding o f the 
contexts o f stated preferences that is largely shared by al l other respondents and correctly i n 
terpreted by the researcher. This is par t icular ly troublesome in that context-dependence may 
underlie a number o f observed discrepancies in the va luat ion o f attr ibutes, notably the "pack
age effect" (2,6). In this effect, SP analyses typical ly suggest lower valuations o f secondary at
tributes (such as c o m f o r t ) when they are presented as par t o f a package inc luding p r imary 
variables (such as fare) than when they are treated independently in an experimental design. 
There is a potent ial role f o r interactive methods to examine the perception o f contexts ex
pl ic i t ly in a p i lo t phase o f an SP survey. This is an impor t an t example o f a data-collection 
strategy invo lv ing more than one type o f SR, a development i l lustrated later. 

To summarize, these three concerns f r o m SP, as practiced w i t h i n the u t i l i t y - m a x i m i z i n g 
f r a m e w o r k , have served to introduce a number o f key elements o f interactive response 
techniques. 

• The establishment o f a revealed behavior base f o r an interview (this may involve travel 
or act ivi ty diaries administered and processed ahead of the in terview); 

• The "ca l i b r a t i on" o f SR instruments to the revealed behavior base, and possibly to 
in i t i a l assessments o f boundary values; 
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• The el ic i ta t ion o f perceptions o f contexts; and 
• The debrief ing o f respondents about wha t they believed they were do ing when 

responding to tasks and exercises as part o f an SR survey. 

We w i l l n o w consider some alternatives to u t i l i t y theory that require, among other things, 
extension o f these elements. 

Alternative Theoretical Frameworks for Travel Behavior 

There has been a long debate in the travel behavior l i terature over the adequacy o f the u t i l i t y -
m a x i m i z i n g f r a m e w o r k as a description o f h o w travel choices are made. The present purpose 
IS not to take sides in this debate but to review the relevance o f ISR methods to the data 
requirements o f some alternative f r ameworks . 

By the end o f the 1970s, the part of the debate concerning measurement issues had bene
fi ted f r o m a burgeoning o f exper imentat ion in t ransport survey and model ing methods. One 
consequence was a g r o w i n g recognit ion that measurement should vary according to the com
plexi ty o f the travel decision context . Heggie and Jones (7) organized decision contexts in to 
f o u r m a m domains w i t h dist inct empir ical relationships and hence d i f fe ren t possibilities fo r 
bo th model ing and measurement. The f o u r domains were defined according to the degree o f 
l inkage or dependence between decisions along t w o dimensions- interpersonal and spa-
t io tempora l . The f o u r domains were ident i f ied as (a) independent, (h) spat iotemporal ly 
l inked , (c) interpersonally l inked , and (d) f u l l y interdependent on both dimensions. The last 
t w o domains were subdivided according to whether the linkages func t ioned predominately 
w i t h i n or between households. O f importance to the present discussion is that u t i l i t y - m a x i -
miza t ion approaches are o f l imi ted appl icabi l i ty to the first doma in , the d o m a i n o f indepen
dent decisions, and that few u t i l i t y -max imiza t i on solutions are k n o w n f o r the interdependent 
decision domains (the second, t h i r d , and f o u r t h ) . 

Three other i l l umina t i ng reviews f r o m this per iod, Brog and Er l (S), D i x (9), and Hanson 
and Burnett (10), lay out many o f the measurement issues that are far f r o m resolved a decade 
and a ha l f later Brog and Er l had long been concerned that planners may focus on mon i to r 
ing tr ips w i t h o u t regard to the evolu t ion o f under ly ing human activities. They argue that only 
interactive measurement can adequately relate current and fu ture household travel decisions 
to the " s i tua t iona l " context ou t o f w h i c h comes the factors determining the degree o f f l ex i 
b i l i ty enjoyed by household members. They caut ion about expecting socioeconomic variables 
to account fo r the s i tuat ional context and suggest that a chain o f "objective circumstances— 
personal perception—subjective s i tua t ion—indiv idua l decision—behavior" must be reen-
acted to understand behavior Fur thermore, this requires a comprehensive survey design 
using a variety o f methods, some of w h i c h cou ld observe the household members' ef for ts to 
reorganize their t ravel under hypothet ical changes in t ransport supply and some o f w h i c h 
should observe the household decision process in itself. M a n y emerging methods, such as 
gaming-s imulat ion, o f fe r w o r t h w h i l e data, but no one method should be seen as " the" 
so lu t ion . They cite a number o f applications o f these ideas to understanding behavior w i t h o u t 
losing sight o f the planner's need to estimate demand. 

D i x contrasts the development o f a t t r ibute-u t i l i ty approaches and con jo in t measurement 
(which was then emerging in to uti l i ty-based SP) to other approaches such as attitude-based 
segmentation and activity-based interactive measures. He , too , draws at tent ion to the no t ion 
of choice as a process rather than an event and lists the diversity o f psychological concepts 
embraced by d i f fe ren t travel behavior researchers du r ing the 1970s: learning theory, habi t 
f o r m a t i o n , cognit ive dissonance, satisficing, noncompensatory a t t r ibute-ut i l i ty , arousal or cu
riosi ty seeking as a component o f u t i l i t y max imiza t ion , psychological response thresholds, 
and selective a t t en t ion / in format ion acquis i t ion. 

Hanson and Burnett focus on the measurement o f travel as complex behavior in con
strained situations, cover act ivi ty theory in much greater depth f r o m a spatial perspective, 
and argue f o r "the f lexible selection o f methodological procedures fo r the problem at hand ." 
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Both they and D i x elaborate on the cr i t ica l insight that expressed choice is no t the same th ing 
as f reedom to act, w h i c h gets to the heart o f w h y the term "stated response" is more appro
priate than "stated preference" fo r the class o f survey methods that is the subject o f this pa
per. I f choice IS a process, understanding behavioral outcomes under constraints requires 
dynamic measures o f f reedom to act. Hanson and Burnett thus emphasize that longi tud ina l 
panel data on activities are indispensable in the RP domain , whereas in the SR domain , both 
papers po in t to gaming-s imulat ion as one promis ing new survey t o o l f o r exp lor ing the 
dynamics o f f reedom to act under fu tu re condi t ions . 

In the 14 years since the publ ica t ion o f these three papers, t ransport p lanning has con t in 
ued, on the whole , to depend on surveys designed in the l igh t o f microeconomic theory and 
econometric methods A t the same t ime, there has been a certain amount o f development o f 
t ransport survey methods bu i l t a round behavioral concepts other than u t i l i t y max imiza t ion , 
as wel l as considerable research on activity-based methods and decision processes, much of 
It in fields such as time-use research, organizat ional psychology, and consumer behavior. 
Some of these developments are discussed later, but to understand data requirements, the va
riety o f behavioral concepts and assumptions that may be included in travel choice models 
must be in t roduced. Gar l ing (11) provides a very useful review of alternative behavioral as
sumptions that places many of the concepts raised in the 1970s in to the context o f a wide 
range o f recent behavioral research. In essence, these are the interdcpendency o f "p lanned" 
decisions, i n f o r m a t i o n acquisition/represcntation/use and its relat ionship to planned behav
ior, the variety o f heuristic and reason-based decision rules used by travelers, the potential fo r 
social factors to constrain egoism, and the process o f implement ing and main ta in ing choices. 

Scope of Interactive SR Methods Under Alternative Theoretical Frameworks 

A t this po in t in the discussion, a t ranspor ta t ion planner faced w i t h w r i t i n g a request f o r pro
posals to collect new data on potent ial changes in travel behavior migh t feel some despair 
over h o w to translate the plethora o f behavioral concepts in to methods applicable to policy 
analysis imperatives such as air qual i ty and demand management. To the extent that travel 
choice is conceptualized as a dynamic and complex social-psychological process, much of the 
research needed to formal ize the generalizabihty o f our analyses may still be incomplete long 
after the current i n f o r m a t i o n requirements o f the ISTEA and Clean A i r A c t regulations have 
been answered. A f t e r a l l , travel behavior model ing has made only l imi ted progress in this 
di rect ion in the past t w o decades. 

Nevertheless, i t w o u l d be a mistake to focus that part o f new data collect ion concerning 
fu ture behavior only on those attenuated problems compatible w i t h current state-of-the-art, 
SP-based predictive models. Unless a founda t ion o f data is bui l t on w h i c h explanatory m o d 
els o f more complex behavior can be developed and that knowledge is used to validate the 
s imp l i fy ing assumptions under ly ing most current SP, the credib i l i ty o f al l SR tools w i l l be i n 
doubt . Part o f that va l ida t ion w i l l come f r o m the simultaneous appl icat ion o f d i f fe ren t i n 
struments, and mul t i - ins t rument data collect ion strategies may o f fe r more than the sum o f the 
parts in travel behavior measurement. But cri teria are needed f o r specifying a balance on 
the scales of specificity-comprehensiveness, predic t ion-explanat ion, and quantitativeness-
qualitativeness to select the op t ima l set o f survey methodologies in a par t icular policy envi
ronment . As a first step, i n the ne.xt section o f this paper, a schema f o r dist inguishing f o u r 
main types o f SR survey is presented. However, the broad implicat ions f o r survey methods o f 
the m a j o r alternatives to the u t i l i t y max imiza t i on f r a m e w o r k must be examined To do this, 
Garling's five areas o f alternative behavioral assumptions (/ / ) are f o l l o w e d . 

1. Interdependency of "p lanned" decisions: Gar l ing puts the emphasis on problem-
solving theories o f decision mak ing and suggests in par t icular the use o f production-system 
models o f h o w people plan Such models include metadecisions about h o w much to p lan and 
under w h i c h guidelines. H e argues that these metadecisions and external circumstances are 
more impor t an t than usually believed. In surveys o f response to fu ture contexts, this appears 
to require some sort o f problem-solving exercise by respondents. Clearly, a key design pa-
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rameter is the complexi ty o f the interdependcncics pertinent to the issue at hand. For this , a 
good po in t o f departure is Heggie and Jones's domains o f decision contexts (7). Such 
problem-solving exercises should also be interpreted in relat ion to previously used decision 
rules in contexts o f comparable complexi ty (see I tem .3). 

2. I n f o r m a t i o n acquisition/represcntation/use and its relat ionship to planned behavior-
This area is mosdy about the f o r m a t i o n and imaging o f choice sets. To explain choice, we 
need to k n o w wha t k i n d o f i n f o r m a t i o n respondents select and seek when a choice must be 
made and try to characterize the cognitive representation o f that i n f o r m a t i o n . Part o f this is 
"env i ronmenta l " percept ion—of the locat ion, nature, and usefulness o f destinations. A n 
other part IS the perception o f risks o f various outcomes associated w i t h a t r i p on a par t icu
lar day, at a par t icular hour, and under a part icular amount of t ime pressure, such as car 
accidents or a r r iv ing late f o r w o r k . 

Gar l ing points ou t that risk and uncertainty are mostly ignored in travel choice model ing 
Part o f our w o r k at Universite Laval on exposure to accident risk concerns h o w car drivers 
f o r m , image, and test travel choice sets in the face o f perceived risk, external constraints, and 
dysfunct ional condi t ions. This fo l lows up a proposed conceptual model o f oppor tun i ty sets 
k n o w n as the operat ing envelope, w h i c h has guided a variety o f SR survey methodology ex
periments w i t h car drivers (12-14). Accord ing to this model , data col lect ion should focus on 
the circumstances under w h i c h individuals seek i n f o r m a t i o n on options that are outside their 
day-to-day experience and on the learning brought about by bo th intended and unintended 
novel behavior. 

The importance o f the t ime hor izon o f anticipated travel changes in the specification o f ap
propriate SR survey techniques was noted earlier. This issue is central to i n f o r m a t i o n and 
learning processes. For example, evaluating travel options f o l l o w i n g a commi tmen t to a new 
home locat ion should have d i f fe ren t i n f o r m a t i o n requirements f r o m coping w i t h a 1-day 
strike at the day-care center, and i t is to be expected that there is much more fo r an i nd iv id 
ual to learn, inc lud ing about interdependencies, i n the fo rmer case. Focusing on learning and 
i n f o r m a t i o n processes associated w i t h long-term decisions is also one response to the 
concerns, such as those expressed by Polak and Jones (2) , about the temporal s tabi l i ty o f 
findings f r o m SP methods. 

3 The variety o f heuristic and reason-based decision rules used by travelers: Gar l ing cites 
a number o f theories suppor t ing the use o f d i f fe ren t and perhaps mul t ip le decision-making 
rules and suggests that the choice o f rule may vary w i t h demands such as t ime pressure, i n 
f o r m a t i o n overload, and desired precision. Examples include satisficing (conjunctive decision 
rule) , choosing on the basis o f a dominan t a t t r ibute (lexicographic decision rule), e l imina t ion 
by aspects, frequency of good and bad features, expected u t i l i ty , addit ive u t i l i ty , and weighted 
addit ive u t i l i ty . U t i l i t y max imiza t ion is thus a necessary but not sufficient source o f rules De
cision theorists have categorized rules in a number o f ways he lpfu l to the design o f data col
lection. For example, Payne et a l . (25) distinguish between compensatory rules invo lv ing 
trade-offs ( including trade-offs o f util i t ies) and noncompensatory rules such as satisficing. 
No te that the te rm "rules" is also applied in a much more n a r r o w sense to such decisions as, 
" I f I anticipate having to carry heavy shopping, then I w i l l take the car." These are also the 
type o f rules that are captured in knowledge-based systems (KBS). 

Even though the manifestat ion o f noncompensatory rules (notably the lexicographic rule) 
IS o f t en noted in SP studies, i t is no t convent ional to make the observation o f selected deci
sion rules an objective o f data col lect ion. The el ic i ta t ion o f rules presents substantial method
ological challenges. However, the no t ion o f plans (see I tem 1) includes metadecisions about 
wh ich decision rules are applied in given circumstances. This suggests that we should at least 
t ry to infer some "rules fo r the use o f rules" f r o m surveys that t rack and then characterize 
respondents' actions, bo th in recent "revealed" behavior and in simulations o f new choices. 
In the case o f relatively n a r r o w decision contexts, it may be possible to b u i l d up an 
understanding after e l ic i t ing detailed i f - then rules, perhaps using KBS methods. 

A number o f relevant survey methods based on s imula t ion games collect data on revealed 
behavior over a reasonable per iod using travel-act ivi ty diaries and use these to ta i lor and cal
ibrate a problem-solving exercise. " C a l i b r a t i o n " in such methodologies refers no t to model 
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cal ibra t ion , but to establishing shared meaning between respondents and interviewers con
cerning the nature and quant i ty o f resources available to solve problems, in some cases set
t i ng l imits analogous to boundary values in the u t i l i t y f r a m e w o r k . A par t icular ly promis ing 
variant involves such t rack ing and debriefing d u r i n g a per iod o f f ield exper imentat ion, such 
as a t r i a l high-occupancy vehicle lane or a "na tura l exper iment" created by emergency con
dit ions such as a transit strike or the a f te rmath o f an earthquake. As suggested in I tem 1, 
when interpret ing simulated metadecisions in the l ight o f rules observed f r o m a period o f re
vealed behavior, i t is impor t an t to ensure not only that the ca l ibra t ion is realistic but also that 
the complex i ty (i.e., the degree o f interdependence) o f the decision domains is comparable. 

4 . The potent ia l f o r social factors to constrain egoism: We need to take in to account the 
possibil i ty that people are influenced by the collective consequences, or the ind iv idua l out
comes of the collective consequences, o f their decisions. Gar l ing suggests that we explore so
cial dilemmas i n t ransport , and he has developed instruments to study the "commons 
d i l e m m a " a round the environmental impacts o f personal car use {16) 

I t IS par t icular ly impor tan t in this area to use highly interactive methods to test the credi
b i l i ty o f stated responses, because respondents may o f fe r inaccurate views o f their intentions 
when presented w i t h hypothet ical opportuni t ies fo r a l t ru ism. For practical purposes, data are 
most ly collected f r o m simulations o f social dilemmas or situations in w h i c h a change in i n 
d iv idua l travel behavior w o u l d contr ibute to a c o m m o n benefit such as reduced air po l l u t i on . 
Relevant examples include game-based surveys o f potent ia l vo lun ta ry responses to energy 
shortages (77) and the adopt ion o f l o w - p o l l u t i n g vehicles (18). 

5 The process o f implement ing and main ta in ing choices: The last o f Garling's categories 
of alternative behavioral assumptions concerns the propensity to act i n accordance w i t h de
cisions and to persist in that behavior. Here we are no t concerned w i t h expressed preferences 
versus f reedom to act, but w i t h the potent ia l f o r a realistic choice to f a i l i n its execution. The 
data we should seek here concern the l imits o f the context w i t h i n wh ich the ind iv idua l con
siders a given behavioral response to be tolerable. This is the inverse o f the p ro fo rma ques
t ion behind much o f SR- H o w w o u l d you act i n the f o l l o w i n g si tuation. ' Interviews are h igh ly 
desirable f o r such explorat ions o f the l imi ts o f contexts f o r carrying out intentions. 

M a i n t a i n i n g a choice may involve other mechanisms. " A u t o m a t i z a t i o n " may explain w h y 
some behaviors persist w i t h o u t a deliberate decision to cont inue, or even beyond a t ime when 
the behavior has come in to conf l ic t w i t h the individual 's attitudes. Au tomat i za t ion implies 
that more advantageous alternatives are no t evident or salient enough to be evaluated, and 
so the mechanisms f o r changing persistent habits are closely related to i n f o r m a t i o n acquisi
t i o n , representation, and use. Data needs a round persistence are thus substantially the same 
as those discussed in I tem 2. 

In concluding this rather cursory discussion o f data needs f o r understanding travel choice 
under alternative conceptual f r ameworks , the f o l l o w i n g conclusions can be drawn-

• Interactive measures methods promise to play a dominan t role in al l o f the areas o f 
alternative behavioral assumptions. 

• A broadly defined act ivi ty base is essential wherever the interdependence o f decisions is 
h igh . 

• The importance o f processes rather than states implies the need f o r t rack ing , 
gaming-s imulat ion, and exper imentat ion. 

• There is a need f o r some SR methods to elicit and not to s imply h o l d constant many 
factors related to decisions. 

The last po in t leads direct ly to the t axonomy presented i n the f o l l o w i n g section. 

TAXONOMY OF STATED RESPONSE APPROACHES 

I t IS evident that the SR t o o l k i t includes a wide range o f exist ing and potential techniques. 
The selection o f suitable SR methods in any given pol icy context is, o f course, dependent on 
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many si tuat ional factors such as budget, pol i t ica l sensitivities, and desired levels o f represen
tativeness and accuracy. Nevertheless, t ransport planners must also make judgments about 
the pertinence o f d i f fe ren t approaches to measuring traveler responses to new situations, and 
It IS t ime to adopt a nomenclature that is in pace w i t h methodological developments I n par
ticular, af ter barely a decade o f its inclusion in the language o f t ransport , there is much var i 
at ion in wha t "stated preference" is assumed to encompass. A simple schema that assigns the 
te rm SP to only one o f fou r classes o f SR survey approaches is proposed here This is a clas
sif icat ion o f the content o f measures, not o f method. Each approach can be implemented by 
a variety o f methods, a l though there are prevalent methods associated w i t h par t icular classes. 

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

In developing SR techniques, a central design issue is the degree to w h i c h responses to pre
determined choice vectors and packages are sought. There are t w o m a m groups o f variables 
to consider: the behavioral outcomes and the constraints on behavior. The term "behavioral 
outcomes" refers to wha t travelers migh t do, such as changing departure times, modes, vehi
cles, destinations, and so f o r t h . These can persist w i t h i n a single t r i p f o r the short or long 
te rm. Constraints may be made up o f many attributes, most o f w h i c h are external or 
environmenta l , but some of w h i c h are internal or personal The composi t ion o f external 
constraints includes t ransport supply attributes (such as price and level-of-service variables, 
w h i c h may vary by t ime of day and day o f week), resources, temporal-spatial attributes o f 
destinations, in t ra- and interhousehold schedule linkages, obl igat ions, contracts, social and 
religious norms, t ra f f ic laws and regulations, and many others. Internal constraints include 
but are no t l imi ted to func t iona l abili t ies, propensities to transient disorders, addictions, 
perceptions o f risks, fundamenta l values, ethics, and adherence to taboos Constraints can 
also be viewed as the components o f decision contexts. 

The classification o f SR suggested here depends on whether behavioral outcomes or con
straints, or bo th , are mosdy elicited (i.e., measured in an open-ended manner) or most ly given 
in the course o f data col lect ion. Hanson and Burnett (10) argue fo r new techniques el ici t ing 
bo th at once. El ic i ta t ion may be undesirable (e.g., in factor ia l SP designs) or desirable (e.g., 
in gaming-s imulat ion) , but i t results in very d i f fe ren t types o f measurement. El ic i t ing con
straints IS less f ami l i a r than el ic i t ing behavioral outcomes in t ransport surveys, but i t has a 
long history as a design choice in applications o f s imulat ion-gaming that are intended to ex
plore processes Also , in the main t r ad i t i on o f travel behavior model ing , outcomes are viewed 
as dependent variables and constraints as independent variables. From that perspective, 
el ici t ing constiaints is more radical than el ic i t ing outcomes, and el ic i t ing both makes causal 
inferences more d i f f i c u l t to test. 

Taxonomy 

Figure 1 summarizes the four approaches. A l t h o u g h names have been given to each o f the 
cells, e l ic i ta t ion is not a binary choice but a matter o f degree, and therefore the categories are 
tendencies w i t h areas o f overlap on both dimensions. Also , i t is expected that more than one 
of the f o u r approaches w i l l be used in some instrument packages, and this is desirable. In each 
cell the focus o f measurement and a " templa te" or pro to type question to c l a r i fy the type o f 
i n f o r m a t i o n sought are shown. O f course, these are no t the actual wordings o f questions but 
rather the essence o f the approaches. 

The foc i o f measurement are believed to be best suited to the f o u r quadrants, related to the 
increasing open-endedness o f responses and constraints mov ing t o w a r d the b o t t o m and the 
r ight . The number and variety o f responses per respondent also increase in these directions, 
and thus smaller (but higher-quali ty) samples are appropriate Nevertheless, as survey and 
analysis techniques develop, i t is possible that some types o f i n f o r m a t i o n w i l l be f o u n d in 
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CONSTRAINTS 

(expressed as attributes: personal/household/social/spatial/supply, etc) 

Mostly given Mostly elicited 
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O
M

E
 

g
iv

e 

(focus = tradeoffs, utility) (focus = limits of acceptability, 
and thresholds for change) 
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"Given the levels of attributes in these 
alternatives, which would you prefer: 

[A]. [B]....? etc " 

"Under what circumstances could you 
imagine yourself doing: 

[rl] ? [r2] ? etc...." 

S T A T E D A D A P T A T I O N S T A T E D P R O S P E C T 

el
ic
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e 

(focus = reactive and tnal behaviour; 
problem-solving, rules) 

(focus = learning processes, information 
seeking, the imaging, formation and testmg 
of choice-sets, metadecisions) 

B
E

H
J
 

M
o
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ly
 

"What would you do differently if you 
were faced with the following specific 
constraints- [... .detailed scenario]" 

"Under what circumstances would you be 
likely to change your travel behaviour and 
how would you go about it [..broad context] 

F I G U R E 1 A taxonomy of stated response survey approaches, showmg "template" questions. 

more than one quadrant . In the f o l l o w i n g discussion, exist ing examples of the four classes of 
SR are given, but this is as much a f r a m e w o r k f o r developing new methodology as a way o f 
cataloging available techniques. 

Stated Preference 

This te rm is reserved fo r approaches invo lv ing forced choices or trade-offs between prede
termined options, whether those options are expressed in terms o f packages o f attributes or 
as behavioral alternatives in the face o f given sets o f constraints. Thus defined, SP surveys typ
ically focus on a specific t r i p or on a repeated t r i p such as the journey to w o r k . This use of 
the SP label is i n keeping w i t h most published defini t ions o f (19) and is consistent w i t h the 
predominant in terpreta t ion o f the te rm. Stated preference surveys are the most impor t an t 
but not the exclusive source o f fu ture choice data f o r u t i l i t y models. These approaches have 
made significant advances in the past decade and have gained increasing acceptance by pol icy 
makers. Current issues in this quadrant are discussed elsewhere (2). 

Stated Tolerance 

M o v i n g to the r ight-hand co lumn of Figure 1, respondents are no longer asked to respond to 
given levels or specifications o f attributes, but rather to ident i fy the nature and level o f con
straints compris ing the l imi ts o f acceptability o f behavioral outcomes. In this cell , the te rm 
"tolerance" is used to emphasize these l imits f o r a set o f particular, given outcomes. 

M o s t applications o f transfer prices, the forerunner o f much SP w o r k i n t ransport (20), 
and o f willingness to pay (WTP) belong in this quadrant . Transfer price data were also used 
in early applications o f micros imula t ion to travel choice modehng, such as BonsalPs w o r k 
( 2 / ) on organized car sharing. 

Surveys l imi ted to transfer prices or W T P are to the lef t o f the stated tolerance (ST) quad
rant, because i t is possible to elicit many other types of constraint . Respondents may be asked 
to iden t i fy both the categories o f constraint and the levels to w h i c h they are sensitive. In p o l 
icy analysis terms, this is to suggest that ST can investigate a wide range o f perceived bar r i 
ers t o and incentives f o r the adop t ion o f specific behaviors. I t is thus par t icular ly relevant to 
the issues concerning the implementa t ion o f choices discussed earlier. The template question 
can also be phrased negatively, that is, "Under wha t circumstances cou ld y o u imagine your
self no longer do ing . . . " Whether approached posit ively or negatively, the purpose is to dis-
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cover the ranges o f constraints w i t h i n w h i c h a part icular behavior is l ikely to be tolerated, or 
threshold condi t ions f o r a sh i f t to or f r o m the behavior. 

A related development w i t h lessons fo r ST is the contingent va luat ion (CV) method . This 
has been used to assess preferences f o r environmental goods as wel l as to estimate—although 
n o t w i t h o u t controversy—appropriate compensation in the case o f environmental disasters. 
In add i t ion to its potent ial appl icat ion to the environmental impacts o f t ransport , an impor 
tant dispari ty is revealed by C V studies. In general, the monetary compensation impl ied in a 
respondent's willingness to accept ( W T A ) a given loss in environmental qual i ty is typical ly 
several times higher than the amount o f the same respondent's W T P f o r an equivalent level 
of environmental improvement Moreover , this difference, according to Payne et al . ( / 5 ) , 
"appears much larger than can be accounted fo r by weal th effects " These authors raise a 
number o f broader questions, inc luding the role played by the provis ion o f i n f o r m a t i o n to re
spondents and indeed "the extent to w h i c h any assessment technique such as C V creates 
values as much as i t reveals t hem." These lessons suggest that it is much more valuable to 
explore sets o f constraints associated w i t h par t icular behavioral responses than to reduce 
everything to monetary values, but in do ing this we need a design f o r the consistent provis ion 
o f i n f o r m a t i o n du r ing the survey 

The potent ial o f the ST quadrant t o explore constraints other than price appears t o have 
been neglected in t ransport surveys. Appropr ia te methods involve personal or telephoned 
interviews. Wr i t t en instruments are feasible only fo r very l imi ted constraint sets. 

Stated Adaptation 

In the b o t t o m row, respondents are a l lowed to imagine f o r themselves h o w they w o u l d be
have in the new si tuat ion o f interest Stated adaptat ion (SA) is the inverse o f ST and uses the 
much more fami l i a r " w h a t i f " type o f question. In this quadrant , the constraints are laid out 
in sufficient detail that, i t is hoped, the range o f adaptations—the behavioral outcomes—that 
respondents w o u l d be able and w i l l i n g to carry ou t in such circumstances can be understood. 
As in ST, the number o f categories o f constraints can vary. 

The def in i t ion o f this quadrant technically includes the open-ended version o f w h a t was 
generally k n o w n i n the 1970s as a stated intentions survey, consisting o f elicited reactions to 
given changes in supply attributes. However, this has never been a very credible basis f o r as
sessing choice in fu tu re contexts, and the term "adap ta t ion" in this quadrant has been 
adopted to imp ly techniques that also br ing about the imaginary or experimental vahdat ion 
o f reactive behaviors This requires simulated or actual t r ia l behavior and the observation o f 
the knock-on effects o f behaviors—especially on established linkages. Ideally, data are 
collected on approaches to p rob lem solving, the rules used, and the outcomes retained by the 
respondents. These are intensive techniques invo lv ing small , h igh-qual i ty samples. 

The best-known example o f a simulation-based technique in this quadrant is H A T S (22). 
For each par t ic ipat ing household member, H A T S uses a revealed travel-act ivi ty base f r o m a 
1-day diary, displayed on bo th a scheduling board and a map N e w constraints such as a 
change in school hours are given, and household members at tempt to accommodate this in to 
their schedules. A n y modif ica t ions are validated against each individual 's set o f other salient 
constraints, inc luding linkages to other household members in the new si tuat ion. 

T w o recent surveys invo lv ing this type o f simulated problem-solving concern the impact 
on household travel o f l imited-range battery electric vehicles (BEVs) Both o f these surveys 
(/ 8,23) used a survey package to observe the impacts o f the range and charging requirements 
of BEVs on the way mult ivehicle households managed their cars over a simulated 7-day pe
r i o d under a variety o f scenarios. The w o r k was carried ou t in Ca l i fo rn ia and the Rhone-Alps 
region o f France, respectively, using derivatives o f the Car Use Patterns In terv iew Game 
(CUPIG) (discussed later). Once again, a gaming in terv iew is bu i l t a round displays sum
mar iz ing recently revealed behavior, and simulated choices are debated by household mem
bers affected and careful ly validated fo r feasibility. I n the Ca l i fo rn ia case, the SA survey ( N 
= .51) was backed up by other surveys: semistructured interviews o f people after test d r iv ing 
a BEV, interviews o f very early adopters o f BEV technology, and a medium-sized mailed 
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questionnaire survey about car use patterns and desired attributes in new vehicles, w h i c h was 
designed using insights f r o m the SR survey. 

Parallel SP/ST w o r k in the Uni ted States to establish the u t i l i t y or d i su t i l i ty o f the BEV's 
range and charging requirements has suggested, in general, that cars w o u l d need to be sold 
at extremely discounted prices before people w o u l d buy them, even though a h igh percent
age o f the daily duty-cycles o f automobiles fa l l w i t h i n the current ly feasible BEV range. I t was 
hence assumed by some market analysts that only extremely "green" (ideologically ecologi
cal) market segments w o u l d be interested in changing their "second" car f o r a BEV. The SA 
surveys, however, provide clues to the manner m w h i c h adaptations to BEVs migh t be antic
ipated. I t appears that i n Ca l i fo rn ia the ideological green market is less significant than a mar
ket segment that w o u l d exploi t the BEV as a complementary technology and not as a straight 
substitute f o r one o f the household cars. The SA w o r k in Ca l i fo rn i a also showed that the no
t i o n o f a second car is not even a contemporary reality in most mul t icar households. Re
spondents i n France, w h o were no t fac ing Cal i fornia 's regulat ion-driven market f o r 
low-emission vehicles, had their o w n views o f h o w the BEV migh t f i t in to their fu tu re . The 
differences are interesting but beyond the scope of this discussion. 

The key po in t is that the focus o f SA on problem-solving provided impor t an t insights in to 
h o w the market m i g h t develop o n the basis o f the uses imagined by respondents. I t was no t 
possible to quan t i fy estimates o f market penetrat ion w i t h this w o r k , w h i c h is w h y SP/ST 
w o r k on the attributes o f BEVs was also undertaken. In Ca l i fo rn i a , the evidence f r o m the SA 
w o r k IS d i f ferent and more favorable to the eventual success o f the BEV than the evidence 
f r o m most o f the SP w o r k . The policy maker must weigh the evidence and avoid extreme 
interpretations that migh t arise f r o m an ideological at tachment to one approach or the other. 

Another recent example o f SA concerned hypothet ical temporary c i tywide car-restraint 
scenarios, as we l l as permanent urban road pr ic ing scenarios w i t h and w i t h o u t the in t roduc
t i o n o f a new type o f publ ic t ransport service (24). This survey ( N = 16) was in greater L y o n , 
France, and used some of the same visual aids to display the revealed base that the French 
BEV survey cited. Here the p r imary in ten t ion was to i n f o r m the design o f a later SP survey 
on these t w o areas o f policy. The interact ion between the t w o policies was too complex f o r a 
one-stage SR design. The breadth o f given contexts puts this study to the r ight o f the SA 
quadrant , but its focus was clearly stated to be the observation o f adaptations. 

Some applications o f HoinviUe's p r i o r i t y evaluator (PE) technique (25) are SA approaches. 
In PE surveys, levels o f predefined attributes are priced in a currency. Respondents are given 
an imaginary budget o f this currency and asked to allocate i t t o the attributes and levels o f 
their choice Ideally, the budget is calibrated (scaled) to the value o f exist ing choices on the 
same attributes, and then the respondent is asked to adapt to a d i f fe ren t budget. A l t h o u g h 
or ig inal ly used to study trade-offs between amenity investments, budget a l locat ion principles 
can be used to el ici t behavioral outcomes and to study the use o f rules For example, i n the 
ra t ioning stage o f a game-based household in terview about coping w i t h a fuel shortage, 
Lee-Gosselin {13) used an accounting board to keep track o f a fue l budget by act ivi ty cate
gory as actions were taken to reduce car use. I n this case the budget was a percentage o f the 
fuel actually used dur ing a recent 7-day period f o r w h i c h act ivi ty patterns were recorded. 

As ment ioned in the discussion o f alternative f r ameworks , actual trials o f innovative sup
ply constraints or various kinds o f emergency may provide excellent opportuni t ies to observe 
h o w travelers adapt to changes in constraints in situations that w o u l d otherwise only be fea
sible in simulations. A n example o f adaptat ion th rough te lecommuting after an earthquake 
IS described by Pratt (26) . 

T w o more recent examples concern congestion pr ic ing . A n empir ical SA approach was 
proposed in 1994 f o r a survey concerning the Bay Bridge (Oakland-San Francisco). The sur
vey involved a t r i a l visible only to respondents, w h o w o u l d be given scrip to pay f o r tol ls un
der a variety o f congestion-pricing schemes and whose choices w o u l d be tracked and then 
discussed in a series o f telephone interviews (Appl ied Management and Planning G r o u p , un
published proposal to M T C f o r surveys in connection w i t h the Bay Bridge Congestion Pric
ing Demonst ra t ion Program, 1994). Respondents w o u l d have to add some o f their o w n 
money to main ta in their previous levels o f peak-hour crossings. A more sophisticated exam-
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pie o f this type o f t r i a l was implemented start ing in late 1994 i n Stuttgart , Germany (27). Us
ing a prepaid debit card ( "Mobi lPASS") , w h i c h is val id both f o r congestion pr ic ing charges 
and f o r a combined transi t and park-and-ride alternative, an automated record is kept o f a 
user's choices and is subsequently analyzed relative to a peak-hour travel diary kept dur ing a 
m u l t i m o n t h per iod . For the t r i a l , the card is pa id at the start o f each m o n t h by the respon
dent i n cash on the basis o f the previous month's t r i p pat tern. A t the end o f the m o n t h this 
amount is refunded, but any unused credits resulting f r o m congestion avoidance accumulate 
and are paid ou t at the end o f the t r i a l . The payof f in the designs o f both these pr ic ing 
experiments is conducive t o par t i c ipa t ion i n the t r ack ing survey. 

The potential exists in al l SR to validate simulated choices against actual choices on a dis
aggregate basis provided that i t is possible to recontact respondents. This is par t icu lar ly ap
propr ia te in SA simulat ions in v iew of the elicited outcomes and the recorded detail about 
h o w the adaptat ion came about. The interest is not just i n the rate o f adopt ion o f the new be
havior, but also the extent to w h i c h the observed relationship between act ivi ty patterns and 
the new behavior corresponds to that recorded in the s imula t ion . Such va l ida t ion is rare but 
can occur when a new transport service is in t roduced. For example, Bonne! (28) was able to 
compare respondents' simulated adaptations to a planned new t r amway in Grenoble w i t h 
their actual behavior 9 months after its i n t roduc t ion . O n both occasions the use or nonuse o f 
the t r amway was examined in the l ight o f data collected on act ivi ty patterns immediately 
preceding the in terview day. 

Finally, adaptive designs fo r SP may involve an SA stage. A w e l l - k n o w n example is the 
Adelaide Trave l -Act iv i ty Questioner ( A T A Q ) , a computer-aided interview (29). The in i t i a l 
stage o f A T A Q involved va l ida t ing the feasibi l i ty o f elicited behavioral outcomes against the 
act iv i ty patterns o f the household. Outcomes that survived va l ida t ion then became givens in 
an SP rank ing exercise. 

Before mov ing to the lower r ight quadrant , w h i c h is also the d o m a i n o f much simulated 
and novel behavior, i t is impor t an t to recognize that not all s imulat ions o f travel behavior 
have been conceived as SR surveys (i.e., the measurement o f responses t o fu tu re situations) 
As Mahmassam and H e r m a n (30) po in t out , there is a hierarchy o f strategies f o r the study o f 
interactive dynamic systems, ranging f r o m analytical models o f idealized situations th rough 
s imula t ion models, labora tory experiments, f ield surveys, and f ie ld experiments Various 
kinds o f s imula t ion , inc luding H A T S , have been used to better understand decision rules un
der prevai l ing day-to-day condi t ions and to observe adaptive behavior under changed con
straints. The fo rmer use o f s imula t ion serves to develop insights and theories tha t should be 
applied to SR data col lect ion. Mahmassam et al . {31) provide an excellent example o f this. 
To t rack commuters ' adaptations to congestion, they used a two-stage survey designed 
a round insights in to the mechanisms governing day-to-day swi tching o f route and departure 
t ime previously obtained in labora tory experiments where commuters interacted w i t h a s im
ulated t ra f f ic system (30). The objective o f SR surveys is u l t imate ly to generalize about the as
pects o f fu tu re choice to w h i c h the success o f policies is sensitive—in the case o f SA, methods 
of p roblem solving and coping , decision rules, and the elicited behavioral outcomes. 

Stated Prospect 

I t IS possible but no t easy to devise measurement methods that record h o w respondents, i n 
effect, invent fu ture contexts f o r their travel behavior and explore alternative outcomes Sim
ula t ion gaming techniques are used here by necessity, a l though as Brog and Er l (32) po in t out , 
they must be embedded i n a larger design. Nei ther the list o f possible behavioral outcomes 
nor a detailed constraint scenario is predetermined. Nevertheless, approaches i n this quad
rant normal ly use a general scenario (such as an energy shortage) as the broad context , or 
possibly as a pretext , t o ini t iate the process o f learning about alternative outcomes. The term 
"stated prospect" (SPro) is used to symbolize not on ly the comprehensive fu tu re or ienta t ion 
o f this quadrant , bu t also the central i ty o f informat ion-seeking and the imaging, f o r m a t i o n , 
and va l ida t ion o f choice sets. To understand these processes and to discover the metadeci-
sions governing the selection and use o f decision rules, i t is inevitable that SPro involves ob-
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serving h o w solutions are invented and by w h o m and relating this to previous effor ts to re
organize activities and travel . I t is also essential to debrief respondents about their operat ing 
assumptions dur ing the game stage o f the survey. 

The template question shown in this quadrant is posed as the fur ther development o f the 
existing context, w h i c h itself is characterized f r o m a household s revealed activi ty travel base. 
As in SA, SPro normal ly uses data f r o m travel-activity diaries f o r a very recent period to pre
pare visual aids f o r use in an interview. However, the insights sought are more about classes 
o f behavioral outcomes and constraints than about part icular instances o f either. For this rea
son, a revealed travel-activity base over a period o f at least 7 days is highly desirable. For 
longer periods, i t may be feasible only to use retrospective instruments In the case o f car 
use studies there are new possibilities thanks to recent developments in inexpensive elec
t ronic mon i to r ing devices, w h i c h permit m o n i t o r i n g o f useful samples o f vehicles fo r 
weeks or months (33). Several Canadian studies use these devices, including the previously 
cited current pro)ect at Universite Laval on choice set f o rma t ion and the perception o f 
accident risk. 

One o f the challenges o f SR is to dist inguish between the influence o f tastes or attitudes 
and that o f evolving constraints in the longer t e rm. In the context o f travel t ime, Polak and 
Jones (2) note evidence that travelers show greater sensitivity to losses than to gams in the 
short t e rm, analogous to the W T A / W T P dispar i ty noted earlier. However , they suggest that 
more symmetrical values o f t ime might be expected in the longer te rm. Such asymmetries may 
not be conf ined to values o f t ime. As noted earlier, i f the evolving constraints take respon
dents in to an unfami l i a r fu ture , the challenge is even greater Faced w i t h this, one strategy is 
to confine a sample to respondents w i t h relevant experience. Polak and Jones cite the advice 
of Hensher to adopt such a strategy f o r SP w o r k on t ra f f ic ca lming A more compel l ing strat
egy IS to f i nd out about the learning processes involved , perhaps using previous experience as 
a segmentation variable. 

The design of SPro surveys has much in c o m m o n w i t h that o f "process-intensive" games, 
m w h i c h condi t ions o f uncertainty and ambigu i ty are created t o accelerate and observe the 
seeking o f i n f o r m a t i o n , the imaging o f opt ions, and the discovery of interested parties. Such 
games are thus distinguished f r o m "content-intensive" s imulat ions, i n w h i c h systems such as 
t ra f f ic or the urban land market are simulated expl ic i t ly under given rules and every e f f o r t is 
made to replicate the observable aspects o f those systems in the real w o r l d . 

There are impor t an t and g r o w i n g impl icat ions f r o m activity-scheduling experiments, such 
as those by Ettema et al . [34), f o r SR measurement in this quadrant . Thei r computerized sim
ula t ion methods can be used to investigate decision mak ing bo th under prevai l ing condi t ions 
and under hypothet ical new situations. For the moment , this type o f research is focused more 
on the former. However, these authors o f fe r a conceptual f r a m e w o r k f o r SPro (and SA) data 
collect ion under a p roduc t ion system model where long-term memory contains perceptions 
of act ivi ty attributes and short- term memory is the "scratch space" f o r processing decisions 
according to a rule base 

A largely manual SPro s imula t ion method that has its roots in the 1970s was applied w i t h 
promis ing results to federal and provinc ia l energy contingency planning in Canadian surveys 
of 1984 and 1988 Canada was one o f the few l E A member countries in the early 1980s w i l l 
ing to use pol icy instruments other than ra t ion ing to deal w i t h the perturbat ions o f market 
mechanisms i n a supply shor t fa l l , and no convent ional survey technique had been ident i f ied 
to explore the advantages and pi t fa l ls o f vo lun ta ry restraint measures The method selected, 
C U P I G , uses a revealed behavioral base f r o m 7-day t r ip-ac t iv i ty diaries f o r each o f the vehi
cles in a selected household (13,17,3S). Visual presentation and t rack ing o f prospective 
changes are achieved using a scheduling chart inspired by par t o f the H A T S materials and a 
p r io r i t y evaluator type o f accounting gr id f o r a fuel budget already described in the discus
sion o f SA A detailed interview log records the o r ig in , t i m i n g , characteristics, va l ida t ion , and 
a judgment o f l ike l ihood o f each candidate decision to change travel behavior 

In the energy contingency planning appl ica t ion , this method was SPro in the voluntary de
mand restraint phase o f an imaginary gasoline shortage but (as ment ioned earlier) shif ted to 
an SA approach f o r a subsequent ra t ion ing phase in the same interviews. This was because 
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the elicited constraints in the vo lun ta ry phase became givens f o r the ra t ion ing phase, at w h i c h 
t ime the budget reduct ion became expl ic i t rather than ambiguous. 

O f par t icular interest f r o m the voluntary phase was the discovery o f the levels o f reduc
tions in car use above w h i c h households ceased to seek i n f o r m a t i o n and to imagine new op
tions f o r change. In terms o f the "operat ing envelope" model , this amounted to a resetting o f 
the perceived comfor tab le boundary around wha t w o u l d l ikely be "au tomat ized" in day-to
day behavior Moreover , f o r certain groups i t was observed that the decision context was re
structured after entering the mandatory phase, whereas f o r others i t was "more o f the same" 
heuristic process. A l l o f these insights, a l though not immediately generalizable as quanti ta
tive estimates o f user response, p rovided valuable inpu t to the design o f policies that w o u l d 
support vo luntary demand restraint. 

There is a key methodologica l f i nd ing f r o m a number o f the process-intensive s imulat ion 
methods concerning the devices, such as scenarios or budgets, that are used to ini t iate the for
mu la t i on o f choices in novel situations Even when these devices are seen by respondents as 
unrealistic o r improbable , the gaming methods s t i l l f u n c t i o n and the processes observed ap
pear to be a plausible representation o f h o w household and ind iv idua l decisions evolve 
U4,24). 

This completes the quick tour o f the SR taxonomy. This was intended to provide a better 
nomenclature fo r SR techniques and to c l a r i fy design questions, not to provide water t ight cat
egories M a n y emerging methods w i l l use sequences o f instruments coming f r o m more than 
one quadrant . In add i t ion , there are many possible variants o f techniques that are otherwise 
l o w on el ic i ta t ion but in w h i c h addi t ional outcomes or constraints can be " w r i t t e n i n " by 
respondents. 

Recommended Principles for Selection of Interactive SR Techniques 

We have seen that the interactive par t o f the SR t o o l k i t is substantial . Us ing the def ini t ions 
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 (i.e., those whose problems cannot be 
expressed in terms o f preferences f o r levels o f a l imi ted number o f predefined attributes and 
behavioral outcomes) are o f fe red The principles summarize the selection process in terms o f 
the d i rec t ion o f movement w i t h i n the presented m a t r i x , recalling that the axes are spectra and 
not dichotomies: 

1. The more y o u need to k n o w about enabling specific behaviors and testing their l imi ts 
o f acceptability, the more you must move r ight ( toward ST and SPro). 

2 The more complex the linkages between constraints, the more i t is necessary to observe 
w h i c h behaviors are used to accommodate and adapt to changes in constraints and the more 
you move d o w n ( toward SA and SPro). 

3. The longer the hor i zon , the more you need to k n o w about learning processes and 
choice-set f o r m a t i o n to dist inguish between {a) the l imi ts o f taste and tolerance and {b) 
adaptat ion to constraints, and the more you need to move both r ight and d o w n (to SPro) 

T w o other guidelines can be safely of fered . First, i t is wise to reduce the risk o f misinter
pretat ion o f SR data by using coordinated mul t i - ins t rument strategies. For example, insights 
f r o m small-sample SPro approaches should help in focusing SA, ST, or SP instruments f o r use 
w i t h larger samples. Second, in sensitive " f u t u r e " public policy areas such as road pr ic ing , 
face-val idi ty—using observations o f rea l -wor ld or labora tory trials i f necessary—may be 
more compel l ing to policy makers than mathematical t rac tabi l i ty 

I t IS inevitable that the fu r the r you move d o w n or r ight , the more d i f f i c u l t i t w i l l be to use 
the data in elegant predictive models, and the more you must be prepared to construct com
plex explanatory models to generalize your findings. This is not to say that only qual i ta t ive 
analysis is appropriate , as useful as such techniques have proved in t ransport pol icy analysis. 
For example, research on act ivi ty scheduling (34) and knowledge-based systems f o r travel 
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choice (36) promise a wide range of new approaches to f o r m a l i z i n g decision rules. These de
velopments are much aided by recent advances i n comput ing , but the di rect ion o f this w o r k 
was anticipated much earlier, as in the decision domains o f Heggie and Jones (7) and the sit
uat ional groups o f Brog and Er l (32). I t is also to be expected that SR data w i l l play an 
increasing role in mic ros imula t ion models. 

Concluding Methodological Caveats 

Approaches to SR data col lect ion have been reviewed I t has not been possible to cover 
the design principles o f the numerous methodologies apply ing these approaches. Some com
ment should, however, be made about methodological p i t fa l ls c o m m o n to most or a l l ISR 
approaches. 

First, a l l the ISR surveys cited used small , purposive (quota) samples Because this type o f 
survey uses expensive techniques tha t have high respondent burdens, those w h o implement 
them w i l l no t be w i l l i n g to waste resources on hostile or resistant respondents. I t takes con
siderable courage and intellectual honesty to face the biases inherent in respondent selection 
and the effect o f those biases on patterns o f elicited responses. In essence, this amounts to un
derstanding the difference between a representative sample and sample o f representative va
riety. Also , Bradley (5) reminds us o f the inherent biases in choice-based samples used, fo r 
example, to l i m i t interviews to a relevant subpopula t ion , such as those w h o are current users 
o f a t ransport service that is mooted f o r upgrading. 

A related p rob lem is that the linkages between household members are suff ic ient ly cen
t r a l t o most o f ISR tha t who le households and not individuals are no rma l ly required as re
spondents, and many use g roup discussions. The scheduling o f a l l mobi le household 
members f o r a g roup in terview is o f t en a challenge in itself. Recrui tment is very d i f f i c u l t 
w i t h o u t s ignif icant incentives. Compensat ion o f $100 to $150 has been offered to 
households in Ca l i f o rn i a f o r mul t ip l e 7-day diaries and a 3-hr household discussion. The 
Mobi iPASS t r i a l pays D M 1 0 0 , plus up to D M 2 0 0 of accumulated payof fs f r o m avoid
ing congestion, f o r a m u l t i m o n t h involvement These payments do not appear exces
sive given that some focus group par t ic ipat ions pay $50 to $100 , but the ju ry is st i l l ou t on 
the nature o f any selection bias associated w i t h such payments, especially i f they are varied 
to provide an incentive f o r complete and accurate repor t ing o f the act iv i ty base and f o r f u l l 
par t ic ipa t ion in the in terview tasks. 

Second, al l interactive techniques suffer f r o m potent ia l effects o f observation on the re
spondent There are impor tan t challenges to simulat ions that no t only synthesize a revealed 
travel-act ivi ty base, thus p rov id ing more succinct "ove rv i ew" i n f o r m a t i o n about interdepen
dence than travelers may normal ly have at their disposal, but also accelerate the use o f this 
i n f o r m a t i o n in a succession o f fu ture scenarios. Thus , the u tmost care is needed in designing 
the consistent presentation of such feedback and successive u n f o l d i n g o f new i n f o r m a t i o n to 
the household. O n top o f this , interpersonal observer effects are potent ial ly serious because 
the interviewer cannot avoid a central role in setting expectations about h o w to respond to 
such simulations. Very high-qual i ty field staff are thus required. 

A t h i r d poin t , related to the second, is that there are ethical considerations when m i r r o r 
ing back to respondents h o w they have made decisions in the past and indicat ing h o w they 
may make decisions in the fu tu re . The concern is no t about af fec t ing actual t ransport choices, 
but that i n extreme cases relationships between household members cou ld be affected by 
wha t IS exposed in the interview: w h o really controls the use o f the family 's cars may some
times be better ignored. Fortunately, problems of this k i n d are rare and can be min imized by 
sensible debriefing and adequate p i l o t testing o f interviews on fami l i a r g round . 

Four th , all these techniques are prone to f r a m i n g effects. Payne ct al . (IS) po in t to the lack 
o f theory in this area but cite some classic experiments in w h i c h 'dentical outcomes in hypo
thetical situations are presented alternately as gams or as losses, leading to reversals in ma
jo r i ty preferences. The W T A / W T P dispari ty is probably related to this phenomenon. One o f 
the advantages o f el ic i t ing behavioral responses is that less f r a m i n g of questions is necessary. 
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and there is robustness in the va l ida t ion o f actions that is part o f SA and SPro, but these 
approaches can also suffer f r o m f r a m i n g bias in the presentation o f scenarios. 

Finally, more can be said about data preparat ion and analysis techniques, a l though these 
are necessarily varied. W i t h SPro and SA, interview data reduct ion can of ten be accelerated 
by bu i ld ing inventories of s imulated decisions, w h i c h are defined here as choices to act, or re
jecting a potent ial act ion, after discussion. Structured interview logs, w h i c h may be manual 
or computer assisted, are designed, f r o m w h i c h sequences o f p roblem solving and analyses o f 
behavioral outcomes can be reconstructed. A wide range o f attributes o f decisions (such as 
w h o ini t ia ted them, w h o is affected and how, wha t w o u l d make them tolerable, and so f o r t h ) 
can be precoded to speed up the w o r k o f an observer, w h o is generally no t the interviewer. 
Decision inventories are par t icu lar ly useful f o r developing classifications o f respondents and 
adaptat ion strategies. Other summary data f r o m interviews and analyses o f preinterview 
act ivi ty patterns are, o f course, cr i t ical addi t ional inputs to such classifications. 

CONCLUSION: RECOMMENDATIONS FOR RESEARCH 

M u c h of wha t has been presented is an appeal to balance out methodological research on 
stated response. M o s t e f f o r t has thus far been invested in the upper lef t -hand quadrant . There 
IS a constant theme of bu i ld ing SR around a better theoretical understanding o f the revealed 
act ivi ty base. I t is assumed that predictive and explanatory models w i l l continue to exist side 
by side, but they need to be l inked more fu l ly . The observation and categorization o f decision 
rules appears to be a c o m m o n thread in many of the recent interactive approaches discussed, 
a development anticipated 7 years ago by Bradley (5). In particular, i t is desirable to f u n d sur
vey methods research that applies those approaches to situations in w h i c h travel behavior 
IS in the process o f rapid change, inc lud ing those created by congestion, regulat ion, new 
technologies, or crisis. 

Interactive stated response survey approaches have begun to make an impor t an t con t r i 
bu t ion to t ransport pol icy analysis To a greater or lesser extent, they a l l ow people to invent 
their o w n fu tu re Therefore, they should help us avoid characterizing the fu ture only in terms 
o f wha t we can easily measure or bu i ld ing pol icy on an overly li teral in terpreta t ion o f the at
tenuated models o f behavior that have dr iven much previous data col lect ion about fu ture 
choices i n t ransport . 
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