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^ I ^his paper focuses on h o w U.S. household travel surveys are executed and h o w they w i l l 
I be executed in the fu tu re . M a n y cu l tura l and contextual factors result in marked d i f -

fcrences between household travel surveys in the Uni ted States and those conducted in 
other countries. I t is no t the intent o f this paper to deal w i t h these differences nor to provide 
an overview o f household travel surveys in other countries. However, the problems current ly 
experienced i n the Uni ted States may be a decade or t w o away fo r other countries; therefore, 
the i n f o r m a t i o n in this paper may be useful to survey developers abroad. 

This paper examines where we are in the development o f household travel surveys, wha t 
forces have shaped travel surveys being conducted today, and wha t changes w i l l affect the 
evolu t ion o f household travel surveys The paper is intended to raise challenges about the 
concepts that w i l l t ransport household travel surveys in to the next century. 

HISTORY OF HOUSEHOLD TRAVEL SURVEYS 

Household travel surveys began in the early 1950s, a mere 40 years ago. Before this, trans­
po r t a t ion p lanning, wh ich was rapidly evolving in to the regional type o f planning per formed 
today, relied pr inc ipal ly on roadside surveys that collected or ig in and destination i n f o r m a t i o n 
f r o m travelers on specific roads. Data about t n p - m a k i n g patterns have always been a 
mainstay o f t ranspor ta t ion planning. Surveys o f t r i p mak ing t rad i t iona l ly have provided 
the basis f o r f o r m u l a t i n g t ranspor ta t ion policy, developing t ranspor ta t ion plans, and mak ing 
improvements to t ranspor ta t ion operations. 

Household travel surveys play t w o p r imary roles. First, they describe travel trends to 
faci l i tate understanding o f demands on the t ranspor ta t ion system and ident i fy areas in 
w h i c h problems can be expected. Second, surveys provide i n f o r m a t i o n f o r input in to travel-
forecasting models, wh ich are used to ident i fy potential long-term problems and to provide 
a means to test the efficacy o f proposed solutions. 

Household travel surveys are conducted p r i m a r i l y by federal, state, and local governments. 
The p r imary impetus fo r conduct ing these surveys is f o r compliance w i t h rules and regula­
tions affect ing t ranspor ta t ion p lanning and the need to replace aging data, data that no longer 
represent the travel patterns and characteristics o f an urban area. Household travel surveys 
usually are conducted in three d i f ferent cycles. The first is to collect data once a decade 
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However, relatively few me t ropo l i t an areas in the Uni ted States collect household travel data 
this frequently. The second is to collect data approximate ly every 20 years, perhaps because 
20 years is the typical long-range p lanning hor izon . In add i t ion , data collect ion every 20 years 
IS consistent with the view that we should check to see how we l l our forecasts t u r n out (al­
though i f this IS done, i t is rarely reported) The t h i r d is to collect data as of ten as funds are 
available, w h i c h may range f r o m every 15 to 30 or more years. 

M a n y met ropo l i t an areas collect their data as close as possible to a decennial census to 
ensure the avai labi l i ty o f current i n f o r m a t i o n on the entire popu la t ion f r o m w h i c h their 
samples are d r a w n . Because the Bureau o f the Census requests that jur isdict ions avoid 
col lect ing data too close to a decennial census, conducted A p r i l J in each year ending in a 
zero, household travel surveys usually are undertaken in the 2 years preceding or f o l l o w i n g 
the census. 

EVOLUTION OF HOUSEHOLD TRAVEL SURVEYS 

Since their incept ion, household travel surveys have undergone substantial g r o w t h and 
change. Or ig inal ly , household travel surveys were conducted almost exclusively by means o f 
face-to-face interviews in respondents' homes, having household members recall the previous 
day's travel and of ten invo lv ing extensive p roxy repor t ing fo r most o f the household by one 
fami ly member. Interviews usually were conducted through " c o l d " contacts because no pre­
vious contact had been made w i t h the household to request its cooperat ion or to arrange i n ­
terviews. Recent household travel surveys involve recrui t ing a household by means o f the 
telephone and sending the household a 1- or 2-day act ivi ty diary w i t h instructions on w h i c h 
day activities should be recorded. This f requent ly is f o l l o w e d by retr ieving data f r o m the d i ­
ary by a telephone interview conducted using computer-assisted telephone in terv iewing 
(CATI) and invo lv ing real-time error checking and data entry. 

Another aspect o f the evolu t ion o f household travel surveys is sampling. Early household 
travel surveys used either simple random sampling or cluster sampling to reduce interviewer 
travel . Current household travel surveys usually use a f o r m of random strat if ied sampling 
w i t h variable sampling fract ions. Strata are typical ly based on household characteristics 
determined in the in i t i a l recrui tment cal l . 

Because the mission o f this conference is to consider new concepts and research needs in 
household travel surveys, i t is appropriate to establish wha t has been dr iv ing the evolut ion o f 
these surveys dur ing the past 40 years. One element o f this drive is the desire to improve sur­
vey accuracy. Early on , i t was recognized that the conventional home-interview survey, wh ich 
IS based on recall, results in a significant level o f undercount ing o f certain tr ips, par t icular ly 
trips associated w i t h m i n o r errands and short non-home-based tr ips. The shi f t f r o m recall re­
por t ing to use o f a diary designed to be completed at a subsequent date was one step taken to 
address the problem o f t r i p underreport ing. The hope was that, by reducing p roxy report ing 
(each fami ly member w o u l d have a diary in w h i c h to record the trips he or she made) and by 
sh i f t ing f r o m recall to real-time recording of a person's t ravel , the number o f short tr ips re­
ported w o u l d increase. Some anecdotal i n f o r m a t i o n suggests this may have happened, but i t 
has no t been established whether a significant improvement in repor t ing non-home-based 
travel actually occurred th rough this mechanism. 

A second d r iv ing force has been concern about the confus ion that travel surveys of ten en­
gender in the minds o f respondents. A l t h o u g h early diary surveys relied on facc-to-facc con­
tact w i t h interviewers, the diary required that the respondent complete i t . This requirement 
in i t i a l ly was no t recognized as a d i f f i cu l ty , and early surveys used a f o r m that was similar to 
the type o f f o r m previously used by trained interviewers only. N o t surprisingly, these survey 
fo rms d i d not p e r f o r m w e l l . First, response rates dropped because many people were unable 
to complete the survey f o r m or were in t imidated by the amount o f i n f o r m a t i o n packed in to 
I t . Second, responses obtained of ten showed considerable confus ion about h o w to answer 
questions correctly; therefore, surveys had to be discarded or m a p r inferent ial w o r k had to 
be done to correct them. 
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A t h i r d d r iv ing force has been changes in the models and other procedures developed f r o m 
collected data. M u c h early w o r k in household travel surveys ignored the survey purist's no­
t ion that a survey should be designed careful ly w i t h eventual data uses in m i n d . Data were 
collected because they were always collected or because someone thought the data w o u l d be 
interesting, even though he or she had only a vague idea o f h o w the data migh t be used. Re­
cently, significant at tent ion has been given to the concept o f measuring only wha t w i l l be used 
in descriptive or model ing w o r k w i t h the data. In add i t ion , some data items are included f o r 
pol i t ica l reasons, relat ing to the need to show the types o f households included in a sample. 

Changes to survey instruments have been made to reflect the fact that more a t tent ion 
IS being given to ju s t i fy ing each data i tem to be included and because parts o f the travel-
forecasting model system are evolving slowly. General acceptance o f disaggregate m u l t i ­
nomia l logi t models f o r mode-choice model ing made a significant impact on the design o f 
data col lect ion instruments du r ing the 1980s and is reflected in renewed at tent ion given to 
(a) the sequence of use o f d i f fe ren t travel modes on a single t r i p , (h) auto occupancy, (c) 
pa rk ing costs, (d) vehicle avai labi l i ty , and (e) col lect ion o f data on modes o f access to and 
egress f r o m publ ic t ranspor ta t ion . Widespread acceptance o f disaggregate models also re­
sulted in an interest in col lect ing data about subjective evaluations o f travel opt ions in ad­
d i t i on to the standard repor t ing o f objective data. In the 1970s and 1980s, s ignif icant 
interest was sparked in col lect ing data on atti tudes, preferences, and opinions about 
t ranspor ta t ion alternatives. However , l i t t le o f this i n f o r m a t i o n was he lp fu l in travel fore­
casting, and suff ic ient doubts were raised about its usefulness even f o r descriptive purposes; 
therefore, the late 1980s experienced a significant decline in the col lect ion o f such data 

The 1990s have brought a resurgence o f interest in collecting con jo in t data, n o w commonly 
referred to as stated-preference data, or perhaps, more correctly, as interactive stated-response 
data. This evolut ionary change resulted f r o m t w o coincident issues First, i n the late 1980s, the 
United States became interested in high-speed rail systems. Because the nation had no intercity 
service similar to high-speed rail at the t ime, determining stated preferences fo r such a service 
seemed to be the best method f o r determining potential patronage. The success o f this ap­
proach resulted in the credibi l i ty o f using stated-preference measurement to deal w i t h an al­
ternative f o r w h i c h the marketplace had no current equivalent W i t h current urban policies 
focusing on new options fo r handl ing transportat ion problems, such as t ransportat ion 
demand management ( T D M ) strategies and pr ic ing strategies, interest in using stated prefer­
ence to estimate h o w the travel ing public w i l l respond to such t ransporta t ion alternatives is 
increasing rapidly. 

Another significant issue in the past 10 to 20 years has been the decrease in survey response 
rates. There are no hard facts available to explain this decline, but several surveys indicate 
that I t IS substantial and cont inu ing . There are a number o f cont r ibutors to this decline, 
inc luding the f o l l o w i n g : 

• Increased use o f telephone surveys by marke t ing agencies, w h i c h tend to contr ibute to 
burnou t o f the U.S. public w i t h respect to surveys; 

• Increased use o f marke t ing surveys as a " f o o t in the d o o r " to sell a product , as evi­
denced by the frequent response " I ' m not buying any th ing" when a t ranspor ta t ion survey 
interviewer calls a household; 

• The increasing pace o f l i fe in the Uni ted States, w h i c h makes people reluctant to spend 
t ime on activities no t directly connected to their o w n busy schedules; 

• Increased concern about personal privacy and the potential fo r outside agencies to 
k n o w personal details, wh ich represents an invasion o f privacy and results in a decreasing 
willingness to answer questions relat ing to demographics, activities, and the l ike; 

• The perception o f vulnerabi l i ty to crime th rough the types o f i n f o r m a t i o n typical ly 
requested in a household t ranspor ta t ion survey; and 

• The increasing number o f immigran t households in w h i c h English is no t spoken wel l or 
no t spoken at a l l 

These and other factors make i t d i f f i c u h to obta in adequate responses to household travel 
surveys. 
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In the Uni ted States there has been a marked dechne in the effectiveness o f face-to-face 
in terviewing. First, the crime problem makes i t d i f f i c u l t to send interviewers in to certain parts 
o f many cities and to guarantee their safety. Second, the perception o f vulnerabi l i ty to crime 
makes i t less l ikely that a respondent w i l l a l l ow a stranger to enter his or her home. T h i r d , 
the rap id g r o w t h o f t w o - w o r k e r households and the increased amount o f t ime spent by 
household members in out -of -home activities can make i t d i f f i c u l t to f i nd a responsible adul t 
at home w h o can be interviewed. As a result, the costs o f p e r f o r m i n g face-to-face interviews 
have skyrocketed, wh i l e the effectiveness o f such interviews and their abi l i ty to cover a 
random sample of households has declined dramatically. 

C O N T E X T U A L CHANGES IN HOUSEHOLD TRAVEL SURVEYS 

Changes in Transportation Policies 

The l imi ta t ions of previous t ranspor ta t ion policies that consider only vehicular travel must 
be reconsidered. There is an emerging need to consider trips taken by w a l k i n g and bicycl ing. 
Tradi t ional ly , data on such tr ips have not been collected by conventional household travel 
surveys. Ob ta in ing these data could be a challenge because i t is not apparent h o w households 
that use these modes w i t h some frequency can be located w i t h i n the sampling process. Based 
on recent experiences w i t h adding such travel modes to household travel surveys, problems 
also arise in repor t ing and coding such travel . In Southern Ca l i fo rn i a , many w a l k and bicy­
cle t r ips in the data base report travel distances that arc too long to be credible. This suggests 
that considerable care is needed in the design o f survey instruments, to ensure that w a l k and 
bicycle are no t reported as the only modes f o r tr ips in w h i c h one o f the t w o modes is used 
pr imar i ly to gam access to or egress f r o m another mode. In add i t ion , i t probably w i l l be 
necessary to introduce other measurements related to w a l k i n g and bicycl ing that w i l l a l l ow 
appropriate values to be developed f o r the travel times involved 

T D M is another area in wh ich emerging policy changes w i l l dictate significant changes in 
household travel surveys. M a n y T D M strategies involve options di f ferent f r o m those t rad i ­
t ional ly featured in household travel surveys, such as use o f carpools, vanpools, and high-
occupancy vehicle ( H O V ) lanes and various park ing management and parking pr ic ing 
options. One change in recent surveys is a focus on collecting data about park ing locations and 
prices. However, the level o f detail obtained is inadequate fo r the types of analyses required. 

New Paradigms for Travel Forecasting 

The Travel M o d e l Improvement Program (J,2) and f rus t ra t ion w i t h the inadequacies o f cur­
rent travel forecasting models are l ikely to result in new paradigms of travel behavior and 
changes in data collect ion To improve the accuracy and completeness o f data collected and 
to respond to l ikely paradigm shifts, we have already shifted t o w a r d collecting data on ac­
t iv i ty patterns and h o w they affect travel , as opposed to collect ing data on t r i p patterns. 
Whether the act ivi ty focus or another new paradigm w i l l emerge as the pr inc ipal new direc­
t i on o f travel forecasting is unclear at the moment . However , these shifts probably w i l l be the 
most significant contextual changes to occur in the his tory o f household travel surveys. 

Another contextual factor that is changing the collection o f data on travel patterns is the 
issue o f t r i p tours or t r i p chains, w h i c h have increased as a p r o p o r t i o n o f to ta l travel in re­
cent years and w h i c h pose serious problems f o r model ing and measurement. The shi f t to an 
act ivi ty focus in collecting data on travel patterns stems f r o m the fact that using this approach 
produces more complete i n f o r m a t i o n on t r i p tours than using the t r ip focus approach The 
t r i p focus leads to respondents o m i t t i n g intermediate, less-consequential stops in the t r i p 
chain, and thus produces incomplete data. 

One reason fo r the increased focus on t r ip chains is the existence o f households in w h i c h 
al l adults are in the w o r k force, m a k i n g i t impossible f o r them to make t r ips f r o m home dur-
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ing the day. Recognit ion o f this t rend has resulted in more interest i n micros imula t ing house­
h o l d life-cycle and life-style changes. This , in t u r n , is d r iv ing a need to collect more complete 
and more detailed data on household life-styles and lifecycles. 

Declining Response Rates 

A number o f factors o f l ife in the late 20 th century are causing response rates to decrease. 
This decrease is l ikely to continue, w h i c h w i l l pu t pressure on survey designers to develop new 
designs. Telemarketing and the ab i l i ty o f households to screen calls th rough such mechanisms 
as answering machines and caller ident i f ica t ion systems are l ikely to increase. This w i l l result 
in greater d i f f i cu l t y in reaching households that do not wan t to participate and w i l l present a 
ma jo r challenge to any f o r m of telephone-based survey. In the Uni ted States, response rates 
have fallen far below acceptable levels. Typical response rates (depending on h o w calculated) 
of ten r u n below 40 percent o f al l eligible households, leaving more than 60 percent o f house­
holds about wh ich no th ing is k n o w n The potent ial fo r nonresponse biases in such surveys is 
enormous. 

Literacy and Language 

Another con t r ibu to r to the high nonresponse level i n the Uni ted States is the d rop in literacy 
and the increasing number o f people w h o are not f luent in English. I t appears that as rapidly 
as demand f o r i n f o r m a t i o n f r o m travel surveys increases, the level o f literacy o f the popula­
t i on decreases, resulting in an increased dispari ty between requests f o r i n f o r m a t i o n and the 
abi l i ty o f the popula t ion to respond There is no question that an increasing element o f the 
U.S. popu la t ion is i l l i terate or has a suff icient ly l o w level o f literacy that complex question­
naires t rad i t iona l ly f o u n d i n t ranspor ta t ion surveys are becoming too challenging f o r people 
to handle. The design o f survey instruments must be s impl i f ied , and the level o f language used 
must be adjusted so that i t is more readily understood Use o f mul t isyl labic words , complex 
ideas, and extensive instructions must be avoided. Perhaps more than ever, i t is incumbent on 
the survey designer to s imp l i fy every demand made in a survey. 

This t rend also raises questions about the long-term val idi ty o f surveys that are based on 
w r i t t e n instruments and that require respondents to wr i t e their responses. There is l i t t le doub t 
that the telephone retrieval o f data f r o m a w r i t t e n survey provides some increased c o m f o r t to 
those w h o are "li teracy challenged," par t icu lar ly when they are able to provide verbal re­
sponses to questions w i t h o u t having to complete a wr i t t en survey instrument. However, when 
a person o f l o w literacy responds by telephone, using recall, questions arise about the val id­
i ty or completeness o f data obtained, compared w i t h data provided by literate respondents 
w h o recorded responses at the t ime the travel or activities took place. 

Another aspect o f this p rob lem is the increasing number o f U.S. households in w h i c h lan­
guages other than English are spoken or whose members' mastery o f English is l imi ted or 
nonexistent. A l t h o u g h frequent ef for ts are made to translate survey instruments in to other 
languages, many urban areas in the Uni ted States need translations in to mul t ip le languages, 
w h i c h results i n several problems. First, there is the problem of t ranslat ing English-language 
questions and directions in to another language so that the meaning is retained. Because many 
languages exhib i t regional differences in dialects and w o r d usage, retaining the precise mean­
ing of ten can be beyond the capabilities o f survey organizations In add i t ion , the requirements 
f o r English-language versions o f surveys apply to survey translations, such as the use o f s im­
ple words and ideas. Second, translations add signif icantly to the cost o f a survey. T h i r d , us­
ing mul t ip le languages w i l l , w i t h C A T I retrieval o f data, require mu l t i l i ngua l interviewers and 
a procedure to iden t i fy the language spoken and to assign a respondent to an interviewer w h o 
speaks his or her language. 

Failure to include the marginal ly literate, the i l l i terate, or those w h o speak only a foreign 
language w i l l lead to serious biases in survey data, because these popula t ion subgroups usu-
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ally have d i f fe ren t travel patterns and personal characteristics than the literate, English-
speaking segment o f the popu la t ion Literacy and language problems are on the increase and 
must be taken in to account in household travel surveys. 

ISSUES IN HOUSEHOLD TRAVEL SURVEYS 

M a n y issues arise in the area o f designing household travel surveys. Some of these issues are 
generated by the contextual factors discussed in the preceding section, whereas others relate 
to specific design issues that arise in our at tempt to make survey instruments more effective 
and less costly. 

Incentives 

One way o f dealing w i t h decl ining response rates is to o f fe r people incentives to complete a 
survey. There are at least three variations in the o f f e r ing o f incentives First, the incentive 
could be money, a g i f t , a combina t ion o f a g i f t and money, or entry in to a lot tery or d r awing . 
Second, the incentive cou ld be of fe red before a respondent completes a survey (i e., as a 
" b r i b e " to complete the survey) or after a survey is completed (i.e., as a " thank y o u " gesture). 
T h i r d , the incentive cou ld be of fe red to the ind iv idua l respondent or to the household as an 
entity. 

Several incentives have been used to encourage people to complete household travel sur­
veys: money (ranging f r o m $1 per person to $10 per household); gi f ts (such as state h ighway 
maps, pens, and refr igerator magnets); combinat ions o f money and gif ts (e.g., a pen and 
money); and entry in to a game o f chance in w h i c h a l imi ted number o f m a j o r prizes may be 
w o n . Li t t le has been done to experiment w i t h d i f fe ren t fo rms o f incentives However , i n an 
experiment in the Seattle area, a l imi ted number o f incentives were compared (3) , and recent 
pretests in N o r t h Central Texas have provided evidence on h o w alternative incentives affect 
response rates (4). 

L i t t l e IS k n o w n in the t ranspor ta t ion c o m m u n i t y about the potent ia l biasing effects o f i n ­
centives. I t IS reasonable to conjecture that households that respond to incentives and house­
holds that are offended by them may be a biased subset o f the popu la t ion . I n bo th cases, 
o f f e r ing incentives may result i n a significant bias in the respondent sample. 

Beyond the simple issue o f whether incentives are useful i n raising response rates and 
whether incentives bias responses, issues relating to the fact that most household travel sur­
veys are conducted by or f o r public agencies frequent ly arise. As a result, respondents may 
question the use o f public money f o r gif ts or monetary incentives, and significant questions 
may be raised about the appropriateness o f any type o f game o f chance (lottery or drawing) 
in w h i c h a publ ic agency is the sponsor and public monies are used to pay f o r prizes For ex­
ample, o f f e r i n g a d r awing in w h i c h respondents may w i n free air t ravel to vacation destina­
tions o f varying distances and desirabil i ty migh t come under considerable cr i t ic ism f r o m the 
general public as we l l as the media. Adverse publ ic i ty about incentives probably harm survey 
response more than not o f f e r ing any incentives at a l l . 

Issues o f whether to provide an incentive before or after survey comple t ion arc par t ly tied 
to the issue o f wha t a public agency is do ing w i t h taxpayer dollars and part ly t ied to costs o f 
adminis t ra t ion . There is l i t t le debate over the fact that i t is much cheaper to send an incen­
tive in every mailed-out survey than to keep track o f w h o responds and then send out , in a 
second mai l ing , the incentive to those w h o complete the survey. In add i t ion , the postcomple-
t i on incentive is effective only when i t is promised before survey comple t ion This leads to 
problems about wha t type o f response qualifies fo r an incentive and opens the door to con­
troversy over whether a specific person's or household's response is complete enough to meri t 
receipt o f the incentive. 

The survey adminis t ra tor has l i t t le con t ro l over h o w an incentive is handled, once i t has 
been sent to a household. Flowever, the intent to reward each member o f a household can be 
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made clear when the incentive is attached to each individual 's instrument , compared w i t h 
sending a single incentive to the household. Whether there is any difference in the effective­
ness o f o f f e r i n g the incentive to each person in the household or to the household as an enti ty 
has no t been researched i n the travel survey context 

Finally, i n the event a precomplet ion incentive is o f fe red , the question should be addressed 
about whether the incentive should be included in the survey package, w h i c h is h o w i t is usu­
ally done, or whether the o f fe r o f the incentive should be indicated du r ing the recruitment 
cal l . Announc ing the incentive in the recrui tment call may lead to more households indicat ing 
a willingness to complete the survey i n order to receive the incentive, even though the house­
h o l d has no intent ion o f comple t ing the survey. However, some interesting i n f o r m a t i o n could 
be obtained by ascertaining h o w much o f an incentive must be of fe red to gam compliance by 
every household called 

Length and Complexity of Surveys 

Survey length refers to the length o f the survey instrument and the length o f t ime required to 
complete i t . Complex i ty refers to the structure o f the survey, inc luding such items as condi­
t iona l skip patterns, mu l t i pa r t questions, and the use o f complex ideas and concepts. There is 
a widespread perception that both length and complexi ty are negatively correlated w i t h re­
sponse rates. Yet there is anecdotal i n f o r m a t i o n suggesting that length alone may not result in 
decreased response Experiences in the 1970s w i t h psychometric questioning on topics o f 
c o m f o r t , convenience, and rel iabi l i ty indicate that survey length is no t necessarily detrimental 
to response rate i f the survey is interesting and simple to complete (5) 

M o r e i n fo rma t ion is needed on a number o f issues related to survey length and complexi ty 
fo r the purpose o f designing effective household travel surveys 

Form of Survey Document 

There are at least t w o schools of thought w i t h respect to the f o r m of survey instrument . One 
school believes that a booklet f o r m of diary is appropriate and that surveys whose layouts 
conta in a reasonable amount o f whi te space and whose questions are in a more conversa­
t iona l style are better. The other school believes that the survey instrument should be on as 
l i t t le paper as possible and should be provided on t w o sides o f a single sheet or on as few ad­
d i t iona l sheets as possible. Whether respondents perceive any difference between these is 
open to question. T w o tests are under way, one as part o f the N o r t h Central Texas survey (4) 
and one as par t o f the pretest o f the 1995 N a t i o n w i d e Personal Transpor ta t ion Study (NPTS) 
(6). A t the t ime of this conference, the results o f the Texas survey were u n k n o w n , a l though 
NPTS results (undocumented as o f this w r i t i n g ) indicate that a more complete diary f o r m 
produces better results than a one-page "memory- jogger" ins t rument NPTS d i d not test a 
f u l l d iary instrument w i t h mul t ip le pages stapled in to a booklet f o r m . This f o r m was tested 
in Texas. 

Surprise Questions 

Another issue related to survey length and complexi ty is the completeness o f questions asked 
i n a w r i t t e n survey compared w i t h the completeness o f questions asked d u r i n g telephone re­
t r ieval . Aga in , there are t w o schools o f thought , and comparat ive tests o f the alternatives 
have not been made 

The first school holds that there should be no surprises f o r respondents; a l l questions to be 
asked du r ing retrieval should be asked on the survey f o r m . The exception w o u l d be asking 
p rob ing questions dur ing retrieval to correct incorrect i n f o r m a t i o n or to uncover i n f o r m a t i o n 
a respondent fo rgo t to provide, such as i n f o r m a t i o n on an unrepor ted activity. Reasons fo r 
this school o f thought revolve p r i m a r i l y a round the no t ion that respondents (a) may forget 
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key i n f o r m a t i o n they were no t asked to record on the paper instrument and {h) may be un­
able to recall i n f o r m a t i o n or may be annoyed or upset at being asked f o r details about wh ich 
they were no t asked before the retrieval phase 

The second school holds that i t is suff icient fo r respondents to record only m a j o r aspects 
o f t ravel or activities on w h i c h i n f o r m a t i o n is being collected so that respondent burden is 
min imized , wh i l e add i t iona l data can be collected du r ing the retrieval interview. This posi t ion 
assumes that {a) the memory-jogger f o r m a t is sufficient to a l low people to recall other details 
about their activities and (b) respondents are less l ikely to be negatively affected when asked 
addi t iona l questions dur ing retrieval. 

These t w o positions result in significantly d i f fe ren t survey costs, complexi ty , and length. A 
cont ro l led comparat ive study needs to be conducted to ascertain whether there are significant 
differences in qual i ty and quant i ty o f responses f r o m either approach. 

Multiday Surveys 

Convent ional household travel surveys collect data fo r a single weekday, usually in the spring 
or f a l l . Because o f changes that have taken place in the past 2 or 3 decades in the structure 
and behavior o f households and because o f an emerging realization that certain dynamics o f 
travel behavior have not been captured by 1-day surveys, there is an emerging t rend to col ­
lect data f o r more than 1 day In add i t ion , p lanning f o r air qual i ty improvements has shif ted 
the focus t o w a r d win te r and summer t ravel , because win te r is when most carbon monoxide 
violat ions occur and summer is when most ozone violat ions occur. One wave o f the Puget 
Sound (Wash.) Panel Survey used a 2-day diary, whereas the Por t land, Ore . , 1994-1995 Sur­
vey is using a 2-day diary. N o r t h Central Texas w i l l use a 2-day diary fo r its household travel 
survey, to be conducted dur ing the balance o f 1995 

A l t h o u g h some decrease in response rates is associated w i t h addi t iona l days o f diary com­
ple t ion , no cont ro l led comparat ive studies have been conducted to determine the extent o f 
this d rop . (There are anecdotal reports o f increases in response o n the second day or at least 
increases in the number o f activities reported.) In add i t ion , no studies have been done to de­
termine the gain in to ta l i n f o r m a t i o n that migh t be offered by a 48-hour ins t rument instead 
of a 24-hour instrument The question o f repetitiveness o f activities over 2 consecutive week­
days has no t been addressed adequately; therefore, there is no i n f o r m a t i o n available on 
whether " rea l " addi t iona l data are obtained f r o m a second day o r h o w much addi t iona l data 
are obtained. 

In the Por t land and Texas cases, households were asked to complete their diaries f o r 2 con­
secutive days, and a f r ac t ion o f the households completed diaries f o r a combina t ion o f a 
weekday and a weekend day. The importance o f collect ing data on weekend days has not 
been established. F rom a behavioral v iewpoin t , i t can be argued that households trade o f f 
activities and travel between weekdays and weekend days and that weekday travel patterns 
cannot be completely understood unless the relationships between weekday and weekend ac­
tivities are understood. I t also can be argued that peak congestion is mov ing to the weekend 
and that a m a j o r i t y o f air p o l l u t i o n excesses are occurr ing then. Both o f these phenomena 
po in t to an increasing importance f o r measuring weekend travel . 

In-Home Activities 

I t can be debated that travel occurs as a result o f whether a person undertakes activities or 
satisfies needs at home or at locations outside the home For this reason, i n f o r m a t i o n is 
needed about in-home activities that may be substituted by or f o r out -of-home activities. This 
means that respondents must report al l dai ly activities, whether in or ou t o f the home, w i t h 
the possible exclusion o f in-home activities o f a short dura t ion and in-home activities that are 
too personal or unl ikely to be satisfied by an alternative out -of -home activity. 

Ask ing respondents to repor t in-home activit ies, however, even w i t h certain restrictions 
o n du ra t ion and nature, raises t w o t h o r n y issues. The first concerns invasions o f personal 
privacy w i t h concomi tan t impacts on bo th response rate and the c red ib i l i ty o f the publ ic 
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agency conduct ing the survey. The second concerns the explos ion o f i n f o r m a t i o n that may 
result f r o m such quest ioning, w h i c h affects the length o f the survey ins t rument , respondent 
burden i n comple t ing the ins t rument , and t ime required to retrieve data f r o m respondents. 
The Por t land survey requested i n f o r m a t i o n on in-home activities that t o o k more than 30 
m i n , whereas the N o r t h Central Texas survey w i l l no t collect data o n any in-home activities 
other than w o r k i n g at home. Compar i son o f response rates and i n f o r m a t i o n content o f the 
t w o surveys may be a first step in understanding whether s ignif icant gains result f r o m co l ­
lecting in-home ac t iv i ty data and whether there are ident i f iable costs on response rates and 
data qual i ty . 

Time-Use Surveys 

Another issue to resolve in the area o f survey length and complexi ty is determining the 
amount o f detai l needed about activities. This can be seen first by considering the addi t ional 
length incurred in the instrument i f each change o f travel mode is defined as an act ivi ty to be 
recorded i n an act ivi ty diary. A change o f t ravel mode theoretically cou ld be defined as oc­
cur r ing any t ime a person enters or leaves a vehicle. The i n f o r m a t i o n provided f r o m such an 
act ivi ty de f in i t ion is " r i c h " and valuable. However, respondent burden rapidly increases w i t h 
the requirement to fill in details about many activities w i t h i n a 24-hour or 48-hour per iod. 

A fu r the r extension o f this concept is the time-use diary, i n w h i c h respondents are asked 
to fill ou t i n f o r m a t i o n on everything they do th roughout the recording per iod , p rov id ing cer­
ta in characteristics o f each act ivi ty and treat ing everything, t ravel and nontravel , as an activ­
i ty (7). The p r imary difference between a time-use and an act ivi ty d iary is that the former does 
not define travel as an act ivi ty and instead collects i n f o r m a t i o n about travel involved in get­
t ing to an activi ty, whereas the latter defines travel as s imply another act ivi ty and collects cer­
ta in i n f o r m a t i o n about travel and nontravel activities. A time-use diary also leads to 
collecting detailed data on each change of travel mode. 

I t appears that the time-use d iary may involve fewer questions about an act ivi ty than an 
act ivi ty diary; however, the time-use diary w i l l lead to repor t ing more events du r ing the sur­
vey per iod, even i f the same restrictions, described in the previous section, arc applied about 
recording in-home activities. In add i t ion , respondent burden o f such an instrument , whether 
its length IS acceptable, and whether the time-use diary represents a s impl i f ica t ion o f the 
act ivi ty d iary st i l l need to be determined. 

Data Repair 

Should data be repaired.' To wha t extent and at wha t poin t in the data collection e f fo r t should 
data be repaired? H o w should we define a complete response so that we k n o w when data re­
pair IS necessary.' Data repair can take place on at least t w o levels. First, data can be repaired 
by recontacting the respondent to correct o r complete data Such repair depends o n rap id 
ident i f ica t ion o f data damage so that the respondent can be called short ly after the or ig ina l 
data col lect ion. Failure to ident i fy damage early w i l l compromise the ab i l i ty o f the respondent 
to recall correct i n f o r m a t i o n , par t icular ly i f the damage has to do w i t h reported activities 
instead o f a characteristic o f the person or household. 

The second level o f data repair consists o f repair ing missing and erroneous i n f o r m a t i o n af­
ter a S ignif icant a m o u n t o f t ime has passed s ince the or ig ina l d a t a co l l ec t ion . This c a n be done 

either by impu ta t i on o f values f r o m a mathematical procedure, assignment o f average values 
f r o m other data, or another analytical procedure f o r impu ta t ion o f missing or erroneous data. 
The question arises about whether either or both fo rms of r epa i r—imputa t ion and assign­
ment o f average values—should be undertaken routinely. Because o f the nature o f consultant 
contracts f o r data col lect ion, the impu ta t ion type o f data repair is almost always conducted, 
because i t is cheaper to repair m i n o r problems in data than to collect data f r o m addi t ional 
households f o r replacement Beyond the purely financial aspects, the f o l l o w i n g issues must be 
considered: (a) potent ia l biases that occur when par t ia l ly complete households are dropped 
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f r o m a data set, {h) the qual i ty o f i n f o r m a t i o n that can be obtained f r o m recontacting 
household members, and (c) the rate at w h i c h such i n f o r m a t i o n degrades over t ime. 

Another data repair issue that must be addressed is determining wha t constitutes a " c o m ­
plete" household. A survey's purpose w i l l have a significant influence on this question. H o w ­
ever, standards w o u l d be he lp fu l to the t ranspor ta t ion profession so that comparabi l i ty 
between data sets is mainta ined and a certain level o f qual i ty is ensured. Trade-offs between 
adding new households versus comple t ing existing households in the sample need to be ex­
plored so tha t better i n f o r m a t i o n is available about the comparat ive costs and benefits o f per­
f o r m i n g rap id data repair th rough recall . W h e n data are repaired much later by impu ta t i on 
procedures, the issue to be explored is the extent to w h i c h such imputa t ion adds new in fo r ­
ma t ion and the extent to w h i c h model ing effor ts and other activities are improved . Because 
statistical tests o f models usually are based on the number o f observations con t r ibu t ing to 
a model , imputed data corrections may be necessary in cases in w h i c h the imputed values 
do not represent new i n f o r m a t i o n and should no t be counted as observations used in the 
model ing . 

Other Issues 

M a n y other concerns need to be tackled. I t is hoped that the conference w i l l raise at least as 
many issues as have been raised here. Probably the biggest omission in household travel 
surveys has been the commissioning o f thorough comparat ive studies that a l l ow cont ro l led 
comparisons among d i f fe ren t methods and approaches. Even i f the conference does no more 
than provide pressure to commence such comparat ive studies, i t w i l l advance the state o f the 
practice in household travel surveys more extensively than i t has advanced in the past. 

C U T T I N G - E D G E CONCEPTS 

I t may seem premature to include a section on cutting-edge concepts in the keynote paper f o r 
a conference intended to develop these concepts. However, in this final section o f the keynote 
paper, an a t tempt is made to speculate on areas in w h i c h cutting-edge concepts may be 
developed and on areas that migh t represent some of the recommendations o f this conference. 

Panels 

Probably the most underut i l ized survey device in household travel surveys is the long i tud ina l 
panel. O n l y one panel o f significant du ra t ion has been undertaken in the Uni ted States (3) , 
and few such surveys have been undertaken elsewhere in the w o r l d . The benefits of fered by 
panels have been discussed in numerous other places—including the First U.S. Conference on 
Panels fo r Transpor ta t ion Planning, held i n Lake A r r o w h e a d , Cal i f . , in 1993—and are no t 
elaborated fu r the r in this paper. Because o f response problems and the size and complexi ty 
of the measurement task t ranspor ta t ion planners must undertake, such panels probably 
should be paid and should represent a cross section o f the popu la t ion to el iminate some of 
the biases perceived to exist i n current cross-sectional, telephone-based surveys. 

Panels of fe r advantages by measuring the dynamics o f change, measuring seasonal varia­
tions in travel behavior, and p rov id ing opportuni t ies f o r more extensive measurement over 
t ime , by combin ing d i f fe ren t subsets o f stated-preference questions at d i f fe ren t waves. 
Reliance on ongoing, small paid panels is a concept whose t ime has come. A panel can be 
benchmarked f r o m t ime to t ime by conduct ing a modest cross-sectional survey to determine 
the extent to w h i c h the panel represents the target popu la t ion and h o w panel a t t r i t i on should 
be managed. The potent ia l to gam more data f r o m ongoing panels than f r o m large 
cross-sectional surveys conducted at lengthy t ime intervals must be explored. 
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Remote Sensing 

A technology that is advancing rapid ly is remote sensing. A t least t w o remote sensing ad­
vances have potent ial applications f o r household travel surveys. First, there is a remote sens­
ing device that can be f i t ted to an automobi le to record various attributes o f automobi le 
operat ion such as starts, stops, acceleration, deceleration, t ime , and distance (S) Coupled 
w i t h a time-use or act ivi ty diary, this device offers great potential fo r i m p r o v i n g collect ion o f 
data about vehicle use. I n the Uni ted States, no coupl ing o f remote sensing vehicle devices 
w i t h mul t iday diaries has been done, a l though some w o r k has been done in Canada (9). 

Another technological advance is the Globa l Posit ioning System (GPS), w h i c h could be 
combined in a variety o f ways w i t h data col lect ion th rough diaries. A t one extreme, GPS 
could be connected w i t h the type o f automobi le sensing device just discussed to provide con­
t inuous posi t ion i n f o r m a t i o n fo r vehicle rou t ing and to collect data on vehicle f u n c t i o n , t ime, 
and distance. A t the other extreme, i f GPS equipment is suff icient ly minia tur ized and i f issues 
o f privacy are resolved, such equipment could be attached to individuals w h o are comple t ing 
diaries. This w o u l d provide f u l l y geocodable data on where people go dur ing a repor t ing 
per iod . 

Nonresponse and Non-Telephone Surveys 

Returning to face-to-face in te rv iewing must be given serious considerat ion, a l though perhaps 
this survey method is not a cutting-edge concept. Because o f nonresponse to telephone-based 
surveys discussed earlier in this paper and given the biases that migh t result f r o m excluding 
households w i t h o u t telephones, face-to-face in te rv iewing may be the only way to improve 
response and reduce biases. 

N e w technology, however, does play a role in the return to face-to-facc in terv iewing. No te ­
book computers o f fe r the oppor tun i ty to conduct face-to-face interviews using the computer-
assisted personal in te rv iewing (CAPI) process. I n add i t ion , the potent ial exists f o r a l l owing 
respondents to enter data directly in to a computer, even th rough the use o f touch screens. As 
notebook computers increase in power and decrease in weight and cost, the possibilities fo r 
this type o f face-to-face in te rv iewing are considerable For example, i f paid panels are used, 
panel members cou ld be given notebook computers, w i t h modem h o o k u p to survey admin­
is t ra t ion, so that they can enter their data directly and have these data transferred to those 
conduct ing the survey, w i t h o u t the need f o r telephone or face-to-face in terv iewing. 

Other Technological Advances 

The technological advances that are mov ing us in to an era o f t w o - w a y television, shopping 
by television, and other innovat ive means o f communica t ion have enormous potent ia l to 
change the way in w h i c h household travel surveys are conducted. One possibil i ty is using 
videotapes to conduct surveys or to provide instructions to respondents on how to complete 
a w r i t t e n survey. Future developments cou ld a l low respondents to enter data in real t ime in 
response to a videotaped interview. 

Similarly, i t is possible that computer ne tworks w i l l assist i n the conduct o f household 
travel surveys. I t is more d i f f i c u l t to determine h o w this technology could be used, bo th as a 
result o f issues relat ing to appropriate uses o f ne tworks and because o f the undesirabil i ty o f 
self-selection. Nevertheless, i t is an area w o r t h considering 

Development of a National Sample of Households 

I t may be t ime to undertake a nat ional sampling fo r household travel surveys, wh ich w o u l d 
a l l ow regions to use the data to develop models and plans. Such a sample probably w o u l d be 
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best treated as a panel, but d r a w n f r o m the entire geographic area o f the Uni ted States and 
strat if ied in to a range o f household and personal characteristics. D i s t r i b u t i o n o f data on such 
media as C D - R O M w o u l d make these data accessible to most met ropol i t an p lanning 
organizations and state agencies. 

This concept goes we l l beyond that o f NPTS by creating a na t iona l long i tud ina l panel de­
signed to provide data f o r regional model ing and based on d i f fe ren t ia l expansion factors fo r 
d i f fe ren t regions o f the country. Occasional benchmarking surveys at the local level st i l l 
w o u l d be needed to determine h o w the panel relates to each region o f the country. Targeted 
sampling also may be needed i n order to provide data on rare behaviors, such as transit use 
in areas that have small transit systems, or on l o w levels o f transit use. For such a concept to 
be embraced, considerable e f f o r t w o u l d need to be expended to show h o w the data collected 
w o u l d be transferrable f r o m the na t ional sample to local jur isdict ions. 

Expanded Sample Coverage 

The final area addressed in this paper is expansion o f sample coverage in household travel 
surveys. The t ime has come to abandon older concepts, such as collect ing data only on week­
days i n the spring or f a l l , f r o m households w i t h telephones, and f o r a 24-hour per iod . Instead, 
fu ture data col lect ion must (a) include weekend days; {b) cover d i f fe ren t seasons o f the year, 
inc luding summer (par t icular ly in ozone nonat ta inment areas) and win te r (par t icular ly in 
carbon monoxide nonat ta inment areas); and (c) be conducted over mul t ip le days f o r each 
household included in the sample. Finally, expanded coverage should include non-telephone-
o w n i n g households, unless i t can be established that such households are similar to their tele­
phone-owning counterparts. However , in i t i a l anecdotal i n f o r m a t i o n f r o m the N o r t h Central 
Texas p i lo t tests indicates that there may be a disproport ionate number o f transit riders f r o m 
non-telephone-owning households, mak ing i t l ikely that this group w i l l need to be par t o f 
expanded coverage in fu tu re surveys. 

CONCLUSIONS 

I t may not be appropriate to d raw conclusions i n a keynote paper, because such a paper is 
intended to set the thought processes in m o t i o n f o r the conference and to generate new 
ideas and concepts. However , the f o l l o w i n g comments may provide a fu r the r impetus f o r 
conference deliberations. 

First, we should not lose sight o f the purposes o f data col lect ion. Data are collected p r i ­
mar i ly to a l l ow us to understand where we are at present and h o w the system is func t i on ing . 
O f equal importance, data are usually collected to update models or construct new ones. The 
pr inc ipal considerat ion that should guide wh ich data we collect and the qua l i ty we demand 
o f these data are their eventual uses. We also must recognize that data uses change over t ime. 
Data that are collected infrequent ly, such as every decade or t w o , may not be useful by the 
t ime we use i t . This demands that m o i e thought be given to w h i c h data to collect than to 
satisfying current pol icy issues. We must anticipate fu tu re issues and problems and fu ture 
developments in the model ing area. 

Second, we need to careful ly consider data quali ty. I t is easy to collect data o f poor qual­
i ty and to collect data that conta in large biases and errors w i t h o u t realizing i t . M a n y data co l ­
lection practices in household travel surveys have generated such problems. Reaching to ta l 
sample requirements by adding more households f r o m the to ta l popu la t ion to make up f o r 
nonresponding households and households that provide only par t ia l data is one w a y in w h i c h 
data qual i ty and accuracy car be compromised . 

Data col lect ion is susceptible to the phenomenon of "garbage i n , garbage ou t . " Therefore, 
we must pay more at tent ion to i m p r o v i n g the qual i ty o f the data we collect. 
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