
Technical Report Documentation Page 

UM ITS RCE-939430 
4. Title and Subtitie 

Guidelines for Developing Information Systems for the Driving 
Tourist 

3. Recipient's Catalog No. 1. Report No. 

5. Report Date 

December 1999 
6. Performing Organization Code 

I 

The University of Michigan I 

2. Government Accession No. 

7. Author(s) 

Eby, David W, and Molnar, Lisa J. 
9. Performing Organization Name and Address 

8. Performing Organization Report No. 

UMTRI-99-42 
10. Work Unit No. (TRAIS) 

12 Sponsor~ng Agency Name and Address 

~rans~ortatioh ~esearch Institute 
2901 Baxter Road 
Ann Arbor, MI 48109 

ITS Research Center of Excellence 
200 Engineering Programs Bldg. 
2609 Draper Drive, Ann Arbor, MI 48109-2140 

11. Contract or Grant No. 

304265 

1 13. Type of Report and Period Covered 

Final Report 
1 0194 - 12/99 
14. Sponsoring Agency Code 

15 Supplementary Notes 

The ITS Research Center of Excellence is a program of collaborative efforts for the advancement and 
application of ITS technologies. The Center is supported through fees from industrial members, as well 
as grants and contracts from local and state governments and the U.S. DOT. 
16. Abstract 

The purpose of this project was to enhance the development of Intelligent Translportation 
System (ITS) technology for tourist use by generating appropriate guidelines. Guideline 
development was based upon a review of the literature and a nationwide survey. The literature 
review covered a wide range of areas that were relevant to the driving tourist. These areas 
were: a general overview of tourism; tourism and the tourist role; travel motivation and tourist 
preferences; tourist health; social and cultural impacts of tourism; tourist information use and 
preferences; and scenic byways. The entire literature review can be found in a separate interim 
report. A number of findings from the literature review were relevant to the development of in- 
vehicle information systems for the driving tourist. The nationwide survey, reported here, 
generated detailed national information about use of tourist information, tourist iniormation 
sources, preferences for various types of information and features for an in-vehicle information 
system for tourist use, willingness to pay for an in-vehicle information system for tourist use, and 
several factors related to actual tourist travel. Survey information was weighted to the 
Nationwide Personal Transportation Survey (NPTS) so that it was nationally representative of 
people who take long overnight trips. The report concludes with a summary of the study and a 
set of guidelines to assist developers of information systems so that these systenis will be 
appropriate for tourists who drive. 

17. Key Words 

Tourism, ATIS, ITS, Driving Tourist, Leisure, 
Recreation, Scenic Byways, Traveler 

18. Distribution Statement 

Unlimited 

19. Security Classif. (of this report) 

Unclassified 
Reproduction of completed page authorized 

20. Security Classif. (of this page) 

Unclassified 
21. No. of Pages 

106 
22. Price 





The opinions, findings, and conclusions expressed in this publication 
are those of the authors and not necessarily those of the sponsor. 





ACKNOWLEDGMENTS 

We express our thanks to several individuals who were helpful in the completiorl of this 

project. Carl Christoff, Tiffani Fordyce, Michelle Olk, and Jonathon Vivoda collected 

articles, assisted in data analysis, and provided editorial comments. Peter Forsberg and 

Donald Holecek of the Travel, Tourism and Recreation Resource Center at Michigan State 

University provided valuable information and clarified issues. Hans Joksch provided 

detailed advice on survey design and data analysis. Judy Settles and Mary Chico assisted 

in report production. This work was sponsored by the University of Michigan Intelligent 

Transportation System Research Center of Excellence, a program of collaborative efforts 

for the advancement and application of ITS technologies. The Center is supported through 

fees from industrial members, as well as grants and contracts from local and state 

governments, and the United States Department of Transportation. 

December 1999 

David W. Eby, Ph.D. 
Lisa J. Molnar, M.H.S.A. 

iii 





Table of Contents 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACKNOWLEDGMENTS iii 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INTRODUCTION 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  METHODS 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Literature Review 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nationwide Survey 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Survey 4 
Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Literature Review 7 

Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Demographics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Use of Travel Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Information Systems for the Automobile . . . . . . . . . . . . . . . . . . . . . . . .  17 

Route guidance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Destination Attractions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 
Destination Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 
In-Vehicle Guided Tours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 
Willingness to Pay for In-Vehicle Information Systems . . . . . . .  41 

Most Recent Overnight Automobile Trip . . . . . . . . . . . . . . . . . . . . . . . .  45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DISCUSSION 73 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Summary 73 

Guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  87 

Appendix A: Publications and Presentations Related to the Project . . . . . . . . . .  89 

. . . . . . . . . . . . . . . . . . . . .  Appendix B: The Overnight Automobile Travel Survey 93 





INTRODUCTION 

Tourism is pervasive. Bringing in about 6 percent of the gross national product in 

the United States (US), the tourist industry is an indispensable part of most national 

economies. Since antiquity, tourism has influenced cultures, spread ideas, and spurred 

development (see, e.g., Eby, Molnar, & Cai, 1999; Molnar, Eby, & Hopp, 1996). 

The relationship between tourism and development, in particular techrlological 

development, has been a strong one. Today, information about tourist destinatiions can 

be obtained from the Internet, a worldwide computer network, hotel bills and guest services 

can be displayed on in-room television sets, and reservations can be made and tickets 

issued electronically. In the field of automotive transportation, there have been significant 

developments in communication and electronic technology (collectively called lrltelligent 

Transportation Systems or ITS). These systems include automated highways, automatic 

traveler distress assistance, vision enhancement, and in-vehicle navigation and information 

systems. However, little of this technology has been tailored specifically for tourist use. 

The purpose of this project was to enhance the development of ITS technology for 

tourist use by generating appropriate guidelines. Guideline development was based upon 

a review of the literature and a nationwide survey. During the course of this project, several 

preliminary results have been published and presented at national and international 

conferences. A complete listing of these activities can be found in Appendix A. 





METHODS 

Literature Review 

The purpose of the literature review was to synthesize research in the field of 

tourism in order to provide a background for the development of transportation technology, 

such as in-vehicle information systems designed specifically for tourists who drive. 

Relevant literature was obtained from the University of Michigan Libraries and the Travel, 

Tourism, and Recreation Resource Center at Michigan State University. Articles were 

separated into relevant topic areas and synthesized. 

Because the field of tourism is complex and multifaceted, the review (Molr~ar, Eby, 

& Hopp, 1996) covered a wide range of areas that were relevant to the driving tourist. The 

review began with an overview of tourism that included a discussion of tourism and how 

it has been affected by the introduction of the automobile, a review of tourism sta~tistics, a 

description of the older driving tourist, and a brief mention of the trends that are likely to 

affect tourism in the future. The review then discussed the field of tourism research, the 

roles that people assume when traveling, and how these roles relate to the development 

of in-vehicle information systems. Next, we presented a review of travel motivation and 

factors that influence tourist preferences, such as expectations, potential health problems, 

and sociodemographic factors. Because one potential effect of in-vehicle navigation 

systems is the increase of tourist travel to a certain area, we included a discussion of the 

social and cultural impacts of tourism and suggestions on how the negative impacts might 

be diminished. The review also included a discussion of tourist health and how in-vehicle 

systems could provide information to lessen or prevent ill health. The review surnmarized 

the literature related to tourist information use and preferences, covering the areas of route 

choice, spatial behavior, map use and wayfinding, need for traffic information, llikelihood 

to divert from a route, and the implications of all of this for in-vehicle information1 systems 

for tourists who drive. Also included in this section was a review of some recent data on 

traveler use and acceptance of advanced technology. Finally, we concluded cur review 

with a brief discussion of the scenic byways system. The entire literature review can be 

found in an interim report (Molnar, Eby, & Hopp, 1996). 



Nationwide Survey 

Survey 

The survey was developed by the researchers and was a professionally-produced 

questionnaire printed in multiple colors that could be electronically scanned for data entry. 

A monochrome version of the survey can be found in Appendix B. This version is slightly 

smaller than the actual survey. The survey, entitled The Overnight Automobile Travel 

Suwey, was divided into four parts. The first part was concerned with general use of travel 

information. The second section was about information systems for overnight automobile 

trips. This section included questions about content preferences for route guidance, 

services, attractions, destinations, and in-vehicle guided tours. The third section focused 

on respondent demographics. The final section investigated several aspects of 

respondents' most recent overnight automobile trip, including trip purpose, type of auto 

used, planning, and lodging used. This section also asked about the importance of 

numerous factors in choosing the destination, choosing the route to the destination, and 

trip satisfaction. The survey also included an introductory letter and instructions on how 

to complete and return the survey. 

Procedures 

A total of 15,000 names were randomly selected from a national consumer 

database of approximately 94 million names of people residing in all 50 United States. The 

survey, a self-addressed envelope for survey return, and a small pencil were mailed to 

each sampled person. No follow-up procedures were conducted. A total of 1,380 useable 

surveys were returned, with respondents residing in all 50 states. 

Analysis 

All usable surveys were coded electronically using a computerized optical scanning 

device. Prior to scanning, all survey forms were carefully reviewed. Stray marks were 

eliminated and answers marked in pen were redone in pencil so that they could be 

detected by the scanner. Once scanned, the raw data files were cleaned and open-ended 

responses were keyed in and added to the data file. The SAS system of data analysis 

software was used for data file management and analyses because of its extensive data 



transformation and documentation capabilities, and the capability for weighting survey 

respondents. 

In order to make our results representative of the US population, survey da~ta were 

weighted by the 1995 Nationwide Personal Transportation Survey (NPTS) data, based on 

sex, age, and household income of survey respondents. The NPTS, conducted under the 

sponsorship of the Federal Highway Administration, the Bureau of Transportation 

Statistics, the Federal Transit Administration, and the National Highway Traffic Safety 

Administration, serves as the only authoritative source of national data on daily personal 

travel (Research Triangle Institute, 1997). 

We weighted our sample to the NPTS subsample of adults who reported taking a 

"long trip" in the 1995 survey. We used long trips (defined as trips where the farthest point 

was at least 75 miles from home) as a proxy for tourist travel. We expanded our sample 

to the NPTS long trip population rather than the total population because we were 

interested in the people who travel as tourists; it is their information needs and preferences 

which will best inform the development of in-vehicle information systems. By weighting our 

sample to the NPTS (already weighted to expand its sample data to estimates for the US 

population), we attempted to make our estimates representative of US adults who travel 

as tourists. 

The process of weighting involved several steps. First, because we weighted our 

sample based on sex, age, and household income of respondents, we needecl to make 

sure that all respondents had valid codes for these demographic characteristics. 

Therefore, in cases of missing data, we imputed values for sex, age, and household 

income based on the known distributions among our respondents with valid responses. 

Second, we recoded respondent age into four categories (18-29, 30-49, 50-64, and 6 9 )  

and household income into four categories (<$25,000, $25,000-$54,999, $55,000-$74,999, 

and $75,000+). This meant that each respondent could fall into one of 32 possible sex- 

age-income combinations (e.g., 18-to-29-year-old males with an income <$25,000). Third, 

we assigned each respondent to the appropriate sex-age-income combination and 



compared the proportions in our sample to comparable proportions of sex-age-income 

combinations for the long-trip subsample of the NPTS. For some combinations, the ratio 

of the NPTS proportion over our sample proportion fell outside the desired range of 0.5 to 

3. In these cases, we collapsed some of the sex-age-income combinations until each was 

inside the desired range. This resulted in reducing the number of possible sex-age-income 

combinations from 32 to 23. Finally, for each sex-age-income combination, we divided the 

NPTS N by our sample n to derive an expansion factor for that particular sex-age-income 

combination. We then used these expansion factors to develop weight variables for our 

sample. 



RESULTS 

Literature Review 

The literature review in its entirety can be found in a separate document (Molnar, 

Eby, & Hopp, 1996). A number of findings from the literature review relate to the 

development of in-vehicle tourist information systems. These include: 

Sixty percent of person trips over 200 miles round trip in the US involve an overnight 
stay. 

a In about one-half of all person trips over 200 miles round trip in the US, t.ravelers 
utilize overnight travel facilities (hotel, motel, cabin, condo, campground, or 
recreational vehicle park). 

The majority of travelers experience some ill health during their trips, with roughly 
ten percent seeking medical diagnosis of their problem and about 50 percent self- 
treating the problem. 

Older drivers report needing specialized health-related information while traveling 
including information about insurance coverage and techniques for avoiding 
potentially contaminated food and water. 

Tourism can cause irritation to host citizenry. Quality information concerning cross- 
cultural differences is needed, particularly because it is often small inciidents of 
impolite or inappropriate behavior that heighten tourist-host friction. 

The greater the similarity between expectations and actual travel experience, the 
greater the likelihood of tourist satisfaction. 

@ In 1994, about 35 percent of automobile trips over 200 miles round trip in the US 
were taken for entertainment or outdoor recreation purposes. Another 40 percent 
of trips are taken to visit friends or relatives. 

In about 65 percent of all automobile trips over 200 miles round trip in the IJS, there 
is at least one passenger in the automobile, along with the driver. 

One of the most frequently mentioned motivations for tourist travel is education; that 
is, the desire to learn about new things and about one's self. 

Although travel time is an important criterion for route choice, other factors such as 
enjoyment of scenery, safety, and personal convenience also appear to affect route 
choice decisions. 

For navigating along a route, it appears that information provided through linear, 
verbal means is more useful than information provided through pictorial means. 



For non-navigational spatial tasks like determining where one is in relation to the 
overall geography of a city, information provided pictorially appears to be more 
useful. 

In general, people use maps infrequently when driving. However, when traveling 
in unfamiliar areas, people do make use of maps. 

a Many people have difficulty using maps and prefer to have other information in 
addition to maps. 

Travelers consult a wide variety of information sources and often use multiple 
sources of information. 

In unfamiliar areas, travelers often do not know where to obtain traffic information 
or have trouble using available information because of their lack of knowledge about 
the area. 

Travelers are unwilling to divert from a route in unfamiliar areas to avoid congestion 
unless they have specific information about alternate routes. 

Survey 

Demographics 

A total of 1,380 completed surveys were returned. About two-thirds (62.9 percent) 

were male (N=791). About three-fourths (73.9 percent) were married, 10.1 percent were 

single, and 9.5 percent were divorced. The remaining 6.6 percent were either separated 

or widowed. Respondent age ranged from 18 to 88 years of age, with a mean age of 50.0 

(SE = .40). Respondents were categorized by age group as shown in Table 1. Some 

tables do not add to 1,380 respondents because of missing data. 



Respondents had a wide range of household income levels. The percentage and 

unweighted number of respondents in each of the household income categories, used in 

the study are shown in Table 2. 

The highest level of education attained by the respondents was divided into five 

categories. Table 3 shows the percentage and unweighted number of respondents in each 

education level category. 



Use of Travel Information 

This section of the survey was designed to assess the types of information 

respondents used when planning overnight automobile trips and the sources they have 

utilized to obtain tourist information. 

Respondents were asked: When planning overnight aufomobile trips to places 

you've never been, whaf types of information do you generally seek? Thirteen types of 

information were listed and subjects could select all that applied. Table 4 shows the 

weighted percentage of respondents selecting each type of tourist information overall and 

by sex. The four most commonly sought types of tourist information were lodging, travel 

route, foodlrestaurants, and weather conditions. Religious and health care information 

were rarely sought. Generally, women selected all types of information more frequently 

than men, but the relative ordering of the types of information was generally the same. 

The largest difference between men and women was the higher frequency with which 

women sought information about shopping and weather conditions. 



Table 5 shows the weighted percentage of respondents who indicated that they 

sought certain types of tourist information by age group. There were several interesting 

trends among the age groups. The frequency with which information was sought increased 

with age for foodlrestaurant, scenic byways, road conditions, and health care services. 

The opposite trend was found for entertainment and sportslrecreation. There were no 

obvious trends for the remaining types of information by age group. 

Table 6 shows the weighted percentage of respondents who indicated that they 

sought certain types of tourist information by income level. The tendency to seek certain 

types of information differed occasionally by income level. The frequency with which 

information was sought increased with income level for lodging, historical, anid cultural 

information. The opposite trend was found for road condition, spirituallreligious, and health 



care service information. There were no obvious trends for the remaining types of 

information by income level. 

Table 7 shows the weighted percentage of respondents who indicated that they 

sought certain types of tourist information by education level. The tendency to seek certain 

types of information differed somewhat by education level. The frequency with which 

information was sought increased with education for historical and cultural information. The 

opposite trend was found for road condition, shopping, spiritual/religious, and health care 

service information. There were no obvious trends for the remaining types of information 

by education level. 



Type of Information 

Road conditions 

Respondents were also asked: Which of the following have you used for planning 

or taking overnight automobile trips? A list of 13 travel information sources were listed, and 

the respondent could select all that applied. Table 8 shows the weighted percentage of 

respondents indicating that they have utilized certain types of tourist informatiori sources 

overall and by sex. The three most commonly used sources were maps, recommendations 

from familylfriends, and newspaperslmagazineslbrochures. The remaining information 

sources were each utilized by about one-quarter or less of respondents. Of special interest 

was the lack of utilization of in-vehicle information systems and other computer-based 

information sources. Women generally utilized all information sources more than men. 

However, the relative ordering of information sources was generally the same. The largest 

difference between men and women was the higher frequency with which women utilized 

recommendations from family or friends. 



Table 9 shows the weighted percentage of respondents who indicated that they 

used certain tourist information sources by age group. There were several interesting 

trends among the age groups. The frequency with which respondents indicated that they 

utilized a certain information source increased with age for travel servicelclub, virtual 

realitylsimulation, and in-vehicle information systems. The opposite trend was found for 

maps, recommendation from friendlfamily, billboardlsigns, television, computer on-line 

services, and electronic ticketing. There were no obvious trends for the remaining types 

of information by age group. 



Information Source 

Table 10 shows the weighted percentage of respondents who indicated that they 

used certain types of tourist information sources by income level. The tendency to use 

certain types of information sources differed somewhat by income level. The frequency 

with which the information source was used increased with income level for 

recommendation from friendlfamily, travel servicelclub, travel agents, computer on-line 

services, and electronic ticketing. The opposite trend was found for rest stop information 

centers, television, and radio. There were no obvious trends for the remaining types of 

information sources by income level. 



Table 11 shows the weighted percentage of respondents who indicated that they 

used certain types of tourist information sources by education level. The tendency to use 

certain types of information sources differed by education level for some information 

sources. The frequency with which information sources were used generally increased 

with education for maps, recommendation from friendlfamily, 

newspaperslmagazinesIbrochures, travel servicelclub, rest stop information centers, travel 

agents, computer on-line services, and electronic ticketing. The opposite trend was found 

for television and radio. There were no obvious trends for the remaining types of 

information by education level. 



Information Systems for the Automobile 

This section of the survey was designed to investigate preferences for cer'tain types 

of information to be included in five features of an in-vehicle information system for tourist 

use. The features were: route guidance, services, destination attractions, destination 

characteristics, and in-vehicle guided tours. This section also investigated how much 

people would be willing to pay to buy or rent an in-vehicle information system for tourist 

use. So that respondents could better understand what an in-vehicle informatian system 

is and how it works, this section of the survey began with a brief description of in-vehicle 

information technology. There was also a brief statement instructing respondents to think 

about overnight automobile trips of more than 100 miles away from home when reporting 

their preferences, and to exclude commuting trips and portions of trips in which the 

automobile was not used. 



For each feature, subjects were asked to indicate how important to them it would 

be to include certain types of information with that feature. Importance ratings were 

indicated on a 5-point scale anchored with the labels "not very important" for one and 

"extremely important" for five. We present the results for each feature first by overall group 

and then by sex, age group, income level, and education level. 

Route auidance 

For this feature, respondents were given the following instructions: "One possible 

feature of an in-vehicle information system is to provide route guidance, including turn-by- 

turn instructions to where you want to go as you are driving and information on routes and 

trafic conditions. How important would it  be for this feature--route guidance--to include the 

following? For each factor, please indicate its importance to you." Several types of 

information related to a route guidance features of an in-vehicle information system were 

listed, each followed by the 5-point importance-rating scale. 

As shown in Table 12 the two most important types of information reported for a 

route guidance feature were having a best route to a destination and having the route 

shown on a map. The next most important types of information, overall, were related to 

the road and driving environment. Of least importance were the ability to select alternate 

routes and the identification of scenic byways. 

Also shown in Table 12, are the mean importance ratings for types of information 

in a route guidance feature by sex. As shown in the table, females rated each feature 

higher than males except for travel route shown on map. Female ratings exceeded 4.0 for 

six of 10 route guidance features, showing the importance of these in-vehicle information 

features for women. For both males and females, the rank order of importance ratings 

were about the same, indicating that the relative importance of these types of information 

were generally the same for both men and women. 



Table 12: Mean Importance Ratings of Types of Route Guidance lnformation for 
an In-Vehicle lnformation System by Overall and Sex 

Type of Route Guidance Information I Overall I Male I Female 1 

As shown in Table 13, there were few differences between age groups in the 

importance placed on various types of information for a route guidance feature. The rank 

ordering of the youngest age group showed that these respondents placed greater 

importance on verballwritten instructions and timeldistance information than did the other 

age groups. 



Time or distance on route 

Shown in Table 14 are the mean importance ratings for types of route guidance 

information as a function of household income. There were few differences in importance 

rates between respondents with different levels of household income. 



Shown in Table 15 are the mean importance ratings for types of route guidance 

information as a function of the highest level of education achieved. Again, there were few 

differences in importance ratings between respondents with different levels of education. 

Services 

For this feature, respondents were given the following instructions: "Anotherpossible 

feature of an in-vehicle information system is to provide information on services you may 

find in the area, including several types of services and information about the services. 

How important would i t  be for this feature--information on services--to include the 

following?JJ Several types of services, with associated 5-point importance rating scales, 

were listed followed by a listing of types of information about the services and more 5-point 

scales. 



Shown in Table 16 are results related to service information overall, including types 

of services and information about the services. Only two types of services received 

positive ratings (i.e., average ratings of 3 or greater); lodginglfood services and 

hospitalslhealth care providers. These findings are in agreement with the literature review 

that showed that the majority of tourists in the US utilize tourist facilities on most of their 

trips and they have a concern about healthlemergency needs while they travel. The 

services that were ranked the lowest in importance overall for inclusion in an in-vehicle 

information system were schools, libraries, and government offices. Comparing across 

sexes, we found that women gave higher importance ratings than men for every type of 

service, with women giving positive ratings for lodginglfood services, hospitallhealth care 

providers, policelfire departments, and bankslautomated teller machines (ATMs). 

Also shown in Table 16 are the mean importance ratings for types of service 

information. Overall, every type of service received a positive rating except for senior 

citizenlother discounts, travel club information, and handicap access. The types of service 

information receiving the highest importance ratings were hours of operation, prices, and 

telephonelFAX numbers. This result is not surprising since all three types of information 

are subject to frequent change and are, therefore, difficult for travelers to obtain. 



Shown in Table 17 are the mean importance ratings by age group. The two oldest 

age groups only gave positive importance ratings to lodginglfood services and 

hospitallhealth care providers. The two youngest age groups gave positive ratings to these 

and also to policelfire departments and bankslATMs. In general, ratings decl~ined with 

increasing age for policelfire departments, bankslATMs, government offices, ancl schools. 

Also shown in Table 17 are the importance ratings for types of service information by age 

group. The results showed that ratings of importance for hours of operation and 

telephonelFAX numbers tended to decline with increasing age. We also discovered that 

ratings for senior citizenlother discount and travel club information generally increased with 



age. As expected, respondents in the 65-years-of-age-and-older group rated senior 

citizenlother discounts higher than any other type of service information. 

Shown in Table 18 are the mean importance ratings for service information as a 

function of household income. Generally, importance ratings for types of services 

decreased as household income increased, with the highest income level only giving a 

positive rating to lodging and food services and the lowest income level giving positive 

ratings to lodging and food services, hospitalslhealth care, policelfire, bankslATMs, and 

pharmacies. Also shown in Table 18 are the mean importance ratings for types of service 

information by income level. Importance ratings decreased with increasing income for 



hours, prices, senior citizenlother special discounts, and handicap access. The opposite 

trend was apparent for telephonelfax numbers. 

Shown in Table 19 are the results for service information by education level. 

Ratings of importance for lodginglfood services, hospitalslhealth care, policelfire 

departments, bankslATMs, and pharmacies declined with increasing levels of education. 

Ratings for churcheslsynagogues were highest for those whose highest level of education 

was high school or some college and declined for both less and more education. Ratings 



for the remaining types of services did not significantly vary by education level. Also shown 

in Table 19 are the importance ratings for types of service information to be included in an 

in-vehicle information system by education level. The analysis of education level showed 

that there were no importance ratings differences by education level for any of the types 

of service information. 



Destination Attractions 

For this feature, respondents were given the following instructions: "Anotherpossible 

feature of an in-vehicle information system is to provide information on destination 

attractions, including several types of attractions and information about the attractions. 

How important would it be for this feature--information on destination attractions--to include 

the following? Several types of attractions, with associated 5-point importanc'e rating 

scales, were listed followed by a list of types of information about the attractions and more 

5-point importance scales. 

Table 20 shows overall respondents' average ratings for the importance of including 

various types of attractions in an in-vehicle information system. As can be seen in this 

table, many attraction types received positive ratings, with overall ratings being highest for 

monumentsllandmarkslparks, culturallhistorical landmark, scenic byways, and recreation 

areas. Of least importance to respondents were alcohol-related attractions (e.g., wineries, 

breweries, bars). Also shown in Table 20 are respondents' ratings of the impolrtance of 

the types of information about the attractions. The results are similar to those found for 

types of service information, with all types of information receiving generally higti ratings, 

and prices, hours, phonelFAX numbers, and credit card acceptability rated as the most 

important types of attraction information. 

The comparison by sex (Table 20) showed that women reported higher importance 

ratings than men for culturallhistorical landmarks, scenic byways, festivalslfairslcarnivals, 

themelamusement parks, shopping malls, and performance arts. Men gave higher ratings 

than women only for sport arenaslsport facilities. All other types of attractions were rated 

equally by men and women. For most types of attraction information, importance ratings 

for women were higher than for men. 



Table 21 shows respondents' average ratings for the importance of including various 

types of attractions in an in-vehicle information system for tourist use by age group. All age 

groups gave positive ratings to several types of attractions. The attraction receiving the 

highest importance rating for the age groups slightly differed. The highest importance 



rating was themelamusement parks for the 18-to-29-year-old age group, was 

monuments/landmarkslparks for the 30-to-49-year-old age group, and scenic byways for 

the two oldest age groups. For nearly all types of attractions, importance ratings 

decreased with increasing age. 

Also shown in Table 21 are respondents' ratings of the importance of the types of 

information about the attractions. The age trends are similar to those found for types of 

service information. For nearly all types of attraction information, ratings decreased with 

increases in age except for the importance of senior citizenlother discounts. 



Table 22 shows respondents' average ratings for the importance of including various 

types of attractions in an in-vehicle information system for tourist use by income level. 

Respondents from all income levels gave positive ratings to several types of attractions. 

Few differences were found in ratings of importance for types of attractions to include in 

an in-vehicle information system by income level. Table 22 also shows mean importance 



ratings for types of information about attractions. Again there were few differences among 

income levels for these ratings. 



Table 23 shows respondents' average ratings for the importance of including various 

types of attractions in an in-vehicle information system by education level. The analysis 

by education level revealed several differences. lmportance ratings generally increased 

with increasing education for rnonumentsllandmarkslparks, culturallhistoric landmarks, 

museumslgalleries, performance art, and breweries/brewpubslwineries, lmportance 

ratings generally decreased with increasing education for themelamusement parks, 

shopping malls, and sport arenalsport facilities. Ratings for other types of attractions 

showed no discernable trends. 

Also shown in Table 23 are respondents' ratings of the importance of the types of 

information about the attractions by education level, lmportance ratings for telephonelFAX 

numbers increased with education level, while the opposite effect was found for prices, 

senior citizenlother special discounts, and handicap access. There were no apparent 

differences for the other types of information about attractions. For those whose 

educational level was a college degree or higher, hours of operation were more important 

than prices, while those with less than a college degree rated prices as more important 

than hours. 





Destination Characteristics 

For this feature, respondents were given the following instructions: "Anotherpossible 

feature of an in-vehicle information system is to provide information on destination 

characteristics, including history, culture, climate, and other characteristics. How important 

would it be for this feafure--information on destination characteristics--to include the 

following? Several types of destination characteristics were listed, each with a 5-point 

importance rating scale. 

Shown in Table 24 are the mean importance ratings for the types of characteristics 

about a destination that should be included in an in-vehicle information system overall and 

by sex. Most characteristics received positive ratings with local customs, historical events, 

and geography receiving the highest ratings overall. It is noteworthy that respondents gave 

the highest rating to information about local customs, given that the literature review 

identified this type of information as being very important for reducing host-tourist 

problems. This result shows that respondents may be sensitive to this issue when they 

travel. The analysis by sex showed little difference between men and women, with women 

generally giving higher importance ratings than men. 



Shown in Table 25 are the mean importance ratings for the types of characteristics 

about a destination that should be included in an in-vehicle information system by age 

group. For all age groups, most characteristics received positive ratings with little 

difference between age groups. 

Shown in Table 26 are the mean importance ratings for the types of characteristics 

about a destination that should be included in an in-vehicle information system by 

household income. As with age group, most destination characteristics received positive 

ratings and there was little difference among income levels. 



Shown in Table 27 are the mean importance ratings for the types of characteristics 

about a destination that should be included in an in-vehicle information system by 

education level. There was little difference among education levels on this measure. 

However, those with a college degree or less gave the highest importance rating to local 

customs, while those with at least some graduate schooling gave the highest ratings to 

major historical events. 



In-Vehicle Guided Tours 

For this feature, respondents were given the following instructions: "Anotherpossible 

feature of an in-vehicle information system is to provide in-vehicle guided tours. LWth this 

feature, you could select a specialized tour of an area and the system would assist you in 

getting to each point of interest on the tour as well as provide a narrative description 

including sounds and pictures. Because the system would always know your location, fhe 

tour information would be appropriate for the point of interest you were visifin;g. How 

interesting would each of the following type of tours be fo you? For each type of tour, 

please indicate its interest for you. Several types of tours with 5-point importance rating 

scales were listed. 

The average importance ratings for each type of tour, overall and by sex, are shown 

in Table 28. As can be seen in this table, nearly all tours received high ratings, with 

restaurants, scenic byways, state parks, historical and wildlife tours receiving the highest 

ratings. Tours receiving the lowest ratings were wineries, gaming, and brewpubs. In 

general, women gave higher ratings than men but the relative rankings of tours were nearly 

identical except for shopping. 



Shown in Table 29 are the average importance ratings for types of guided tours to 

include in an in-vehicle information system for tourists by age group. All age groups gave 

positive ratings to the majority of tour types. The youngest age group rated shopping, 

performing arts, wineries, gaming, and brewpubs higher in importance than other age 

groups. 



Shown in Table 30 are the average importance ratings for types of guided tours to 

include in an in-vehicle information system for tourists by household income. The average 

rating in all age groups was positive for the majority of tours. There were no obvious trends 

among the income levels for any of the types of tours. 



Shown in Table 31 are the average importance ratings for types of guided tours to 

include in an in-vehicle information system for tourists by education level. Again, the 

majority of tour types received positive ratings regardless of educational level. Among 

those respondents with a college degree or less, restaurant tours received the highest 

ratings while respondents with at least some graduate education rated historical tours the 

highest. 



Willinuness to Pav for In-Vehicle Information Systems 

Respondents were asked two questions about their willingness to pay #for an in- 

vehicle information system for tourist use. The first question asked: Assuming that you 

could buy an in-vehicle information system for tourists that provided route guidance, 

information on services, attractions, and destination characteristics, and in-vehicle guided 

tours, what is the most you would be willing to pay to buy the system for your present 

automobile? Subjects wrote dollar amounts in the space provided. Responses were 

categorized for analysis. 

Shown in Tables 32-35 are the weighted percentages of respondents indicating how 

much they would be willing to pay to add an in-vehicle information system to their present 

vehicle overall and by sex, age group, education, and income level. Subjects who left the 



item blank were not included in these analyses. Overall, about 9 percent of respondents 

indicated that they would not pay for the system; about two-thirds indicated that they would 

pay less than $500; about one-fifth indicated they would pay between $500 and $999, and 

the rest were willing to pay $1000 or more. The analysis of willingness to pay by the 

demographic variables showed that the amount people were willing to pay did not vary 

much by sex, income level, or education level. The younger the respondent, however, the 

more money they were willing to pay to buy the system. 

Table 32: Weighted Percentage of Respondents Indicating How Much they 
Would be Willing to Pay to Buy an In-Vehicle Information System by Overall and 



I Table 34: Weighted Percentage of Respondents Indicating How Much they Would 
be Willing to Pay to Buy an In-Vehicle Information System by Income Level 

Amount Willing to Pay to Buy System, < 25,000- 55,000- 75,000- 
Dollars 1 25,000 1 54,999 1 74,999 1 up 

500-999 15.5 18.8 26.7 18.3 

1000 or more 13.1 9.4 7.9 8.8 

The second question asked: What is the most you would be willing to pay per day, 

in addifion to the cost of an automobile rental, to rent the in-vehicle information system? 

Subjects wrote dollar amounts in the space provided. Responses were categorized for 

analysis. 

Shown in Table 36 are the weighted percentages of respondents indicating that they 

would be willing to pay certain amounts to rent an in-vehicle information system overall and 

by sex. Overall, about 10 percent of respondents indicated that they would not pay 

anything to rent the system; about 35 percent indicated that they would pay $1.-to-$5 per 

day; about 30 percent indicated they would pay between $6 and $10 per day, ar~d the rest 

were willing to pay $1 1 a day or more. The comparison between men and women showed 

that women, in general, were willing to pay more for renting the system. 



Overall and Sex 

Shown in Table 37 are the weighted percentages of respondents indicating that they 

would be willing to pay certain amounts to rent an in-vehicle information system by age 

group. In general, as age increased, people were willing to pay less per day to rent the in- 

vehicle information system. 

I Table 37: Weighted Percentage of Respondents Indicating How Much they Would be 
Willing to Pay Per Day to Rent an In-Vehicle Information System by Age Group 

Amount Willing to Pay to Rent System, Dollars 18-29 30-49 50-64 65-up 

0 7.7 8.0 10.3 21.3 

1-5 26.3 39.3 37.9 39.6 

Shown in Table 38 are the weighted percentages of respondents indicating that they 

would be willing to pay certain amounts to rent an in-vehicle information system by 

household income. Surprisingly, people indicated that would pay less money as their 

household income increased. 



Table 38: Weighted Percentage of Respondents lndicating How Much they Would 
be Willing to  Pay Per Day to Rent an In-Vehicle Information System by Income Leve 

Amount Willing to Pay to Rent System, c 25,000- 55,000- 75,000- 
Dollars 25,000 54,999 74,999 UP 

0 12.0 8.3 7.3 9.9 

Shown in Table 39 are the weighted percentages of respondents indicating that they 

would be willing to pay certain amounts to rent an in-vehicle information system by 

education level. People with at least some graduate education indicated that they would 

pay lower amounts than those with a college degree or less. 

I Table 39: Weighted Percentage of  Respondents lndicating How Much they Would Ibe 
Willing to  Pay Per Day to Rent an In-Vehicle lnformation System by Education Level 

Amount Willing to Pay to Rent HS or Some College Some Gra 
System, Dollars Less College Degree Grad Dei 

0 15.6 9.9 8.0 4.6 

1-5 28.5 38.0 31 .O 44.7 

6-1 0 26.6 27.9 37.3 36.0 

11 or more 29.3 24.2 23.7 14.6 

Most Recent Overnight Automobile Trip 

So that we could assess respondent tourist-travel patterns, the survey included a 

section for respondents to report on their most recent overnight automobile trip of more 

than I 0 0  miles away from home in the past year as either a driver or passenger. If 

respondents had not taken an overnight automobile trip in the past year, tlhey were 

instructed to skip this section of the survey. 



Respondents were asked: Thinking only of your most recent overnight aut'omobile 

trip, what was the main purpose of this trip? Respondents were given a list of several 

purposes and instructed to select only one purpose. 

Shown in Tables 40-43 are the weighted percentages of respondents indicating the 

main purpose for their most recent automobile trip overall, and by sex, age group, income 

level, and education level. Overall, the most frequently select trip purpose was 

sociallrecreational/pleasure, with over 40 percent of respondents picking this purpose. 

Vacation counted for about 30 percent of the respondents; personal business was selected 

by about 28 percent of respondents; and work-related business was selected by about 7 

percent of respondents. The comparison of sex showed that men were more likely than 

women to select work-related business and less likely to select 

sociallrecreationalIpleasure. Both the youngest and oldest age groups differed from the 

two other age groups in that they were more likely to select sociallrecreationallpleasure 

and less likely to select work-related business than the middle age groups. Work-related 

business was more frequently selected by those in the two highest income levels and 

sociallrecreational/pleasure was less frequently selected by these same incorr~e levels. 

The frequency of selecting work-related business increased with education level. No other 

trends were apparent. 



I businesslother 

Main Trip Purpose 

Respondents were asked: What was the main type of automobile used for this trip? 

Respondents were given a list of several automobile types and instructed to select only 

one. 

Shown in Tables 44-47 are the weighted percentages of people indicating the 

vehicle type used in their most recent overnight automobile trip overall and by sex, age 



group, education level, and household income. An overwhelming majority of people 

indicated that they utilized a personal passenger vehicle. Rented vehicles were a distant 

second, accounting for less than 10 percent of respondents. These findings were 

generally consistent across sex, age group, income, and education. 

Table 44: Weighted Percentage of Respondents lndicating the Main Automobile 
Used for Their Most Recent Overnight Automobile Trip by Overall and Sex - 

Main Automobile Used I Overall I Male I Female 

Table 45: Weighted Percentage of Respondents lndicating the Main Automobile 
Used for Their Most Recent Overnight Automobile Trip by Age Group 



Main Automobile Used 

Respondents were asked: Did anyone accompany you on this trip? Respondents 

were instructed to select either yes or no. 

Shown in Tables 48-51 are the weighted percentages of people indicating whether 

they traveled with another person on their most recent overnight automobile trip overall and 

by sex, age group, education level, and household income. A large majority of people 

(about 90 percent) indicated that they traveled with another person. This finding was 

consistent across sex, age group, income, and education. 



Respondents were asked: How long before this trip did you begin planning for the 

trip? Respondents were given a list of time periods and asked to select one. 

Shown in Tables 52-55 are the weighted percentages of people indicating the 

amount of time they spent planning for their most recent overnight automobile trip overall 

and by sex, age group, education level, and household income. Overall, about one-half 

of respondents spent less than 1 month planning for their trip; about one-quarter planned 

for 240-3 months; and the remaining quarter either did not plan at all or planned for 4 

months or more. These findings were generally consistent across sex, age group, income, 

and education. 



Respondents were asked to indicate how many miles they traveled by automobile 

on the trip by writing in an estimated mileage value. Responses were categorized. 

Shown in Tables 56-59 are the weighted percentages of people indicating the 

mileage for the automobile portion of their most recent overnight automobile trip overall 



and by sex, age group, education level, and household income. Overall, respondt ants had 

taken fairly long trips, with over 50 percent of the trips greater than 500 miles in length. 

There was little difference in trip length by sex, income level, or education level. Trip 

distances increased slightly with age group. 

501 to 1000 miles 28.8 28.4 29.0 

301 to 500 miles 21.9 21.2 23.9 

Table 57: Weighted Percentage of Respondents lndicating the Total Mileage for 
Their Most Recent Overnight Automobile Trip by Age Group - - 

Trip Mileage 18-29 30-49 50-64 65-up - - 
More than 1000 miles 29.1 26.5 34.4 38.7 - 
501 to 1000 miles 34.8 28.4 29.2 24.5 - 
301 to 500 miles 16.8 25.2 19.7 20,6 

100 to 300 miles 1 19.3 1 20.0 1 16.7 1 16.3 

I Table 58: Weighted Percentage of Respondents Indicating the iota1 Mileage for 
Their Most Recent Overnight Automobile Trip by Income Level 

c 
Trip Mileage 25,000- 55,000- 75,0011- 

25,000 54,999 74,999 UP 

More than 1000 miles 21.8 35.0 28.8 28.2 

501 to 1000 miles 32.4 27.7 27.8 29.4 

301 to 500 miles 21.7 21.3 26.1 22.7 

100 to 300 miles 24.1 16.0 17.3 19.7 



Respondents were asked: How much driving did you personally do on this frip? 

Respondents indicated the amount of driving by selecting the appropriate frequency. 

Shown in Tables 60-63 are the weighted percentages of people indicating the 

amount of driving that they did personally on their most recent overnight automobile trip 

overall and by sex, age group, education level, and household income. Overall, 

respondents drove quite frequently, with over 60 percent indicating that they drove for all 

or most of the trip. Males drove much more frequently than females, with 85 percent of 

males driving for all or most of the trip compared to only 33 percent of females. The two 

youngest age groups tended to drive slightly less frequently than the older age groups; the 

lowest income respondents tended to drive less frequently than the higher income 

respondents; and frequency of driving did not seem to be influenced by education level. 



I Table 63: Weighted Percentage of Respondents Indicating Amount of Personal Driving 
on Their Most Recent Overnight Automobile Trip by Education Level 

I Amount of Personal Driving on HS or Some College Some Grad 
Trip I Less ( College 1 Degree I Grad I Degree 

All 42.5 40.2 42.6 44.3 48.8 - 
Most 19.5 20.2 19.8 19.1 17.3 - 
Some 18.2 23.2 24.8 22.3 19.0 - 
None 19.8 16.4 12.8 14.4 14.9 

Respondents were asked: How many nights did you spend away from homle on this 

trip? Respondents selected one range of nights from a given list. 

Shown in Tables 64-67 are the weighted percentages of people indicating the 

number of nights they stayed away from home on their most recent overnight automobile 

trip overall and by sex, age group, education level, and household income. Overall, about 

70 percent of respondents stayed away from 2-to-9 nights. The remaining respondents 



either were away for a single night (about 15 percent) or for more than 10 nights (about 15 

percent). There was little difference in the number of nights spent away from home by sex 

or age group. The number of nights spent away from home was slightly less for those in 

the highest income level and for those with a college degree or some graduate education. 



Respondents were asked: In what type of lodging did you stay most frequently on 

this trip? Respondents were asked to select just one response from a list of 

accommodations. 

Shown in Tables 68-71 are the weighted percentages of people indicating the 

primary lodging used on their most recent overnight automobile trip overall and by sex, age 

group, education level, and household income. Overall, about 50 percent of respondents 

stayed in a hotellmotel and about one-third stayed with a friend or relative. The rlemaining 

respondents either camped (about 10 percent) or had other lodging (about 8 percent). 

There was little difference in primary lodging by sex and education level. Respondents in 

the youngest age group were more likely to stay with a friendlrelative than other age 

groups and less likely to stay in a hotel. Respondents in the two highest income categories 

were more likely to stay in a hotel and less likely to stay with a friend or relative than those 

in the two lowest income categories. 

Table 68: Weighted Percentage of Respondents Indicating the Prima 



Respondents were asked: On this trip, what was your main motivation for fravel? 

Respondents were asked to select one response from a list of possible motivations. 

Respondents could also select "other" and write in a motivation. 

Shown in Tables 72-75 are the weighted percentages of people indicating the main 

motivation for taking their most recent overnight automobile trip overall and by sex, age 



group, education level, and household income. Overall, relaxation and social interaction 

were the most frequently selected motivations, followed by recreation and business. We 

also found that about 16 percent of respondents selected "other." Examining these write-in 

responses revealed that the majority of these people may have confused "motivaticsn" with 

"trip purpose" since many wrote down purposes such as "vacation." Thus, all of the results 

for this question should be interpreted with caution. There was very little difference 

between men and women on trip motivation except that men reported business as a 

motivation much more frequently. The analysis by age group also revealed few difierences 

except that the oldest age group reported social interaction much more frequently and 

relaxation much less frequently than those in other age groups. Motivation for travel did 

not differ much among income levels except that those in the highest income category 

reported business more frequently than other income categories. As education level 

increased, relaxation, entertainment, and noveltylchange all were selected less frequently 

as a motivation for traveling on the latest overnight automobile trip. The opposite trend 

was found for social interaction, business, and spirituallreligious motivations. 





Respondents were asked: "On this trip, how important were the following factors in 

choosing the destination? For each factor please indicate its importance in choosing the 

destination. Several factors, with 5-point importance rating scales were listed. 

The average importance ratings for factors in choosing a destination for their last 

overnight automobile trip overall and by sex are shown in Table 76. Overall, accessibility, 

accommodations, scenery, safety, foodlrestaurants, climatelweather received positive 

ratings. Thus, very few factors in general, were involved in the respondents' choice of a 

destination. Comparing across men and women shows that, as with several other items, 

women indicated higher importance for most factors, but the ordering of the factors was 

generally the same for men and women. 



Shown in Table 77 are respondents' mean importance ratings for factors in choosing 

a destination for their last overnight automobile trip by age group. Importance ratings 

increased with increasing age group for safety, foodlrestaurants, and museumlculture. 

Ratings decreased with age group for entertainment and sportslrecreation. There were no 

discernable trends for the other factors. 



Shown in Table 78 are respondents' mean importance ratings for factors in 

choosing a destination for their last overnight automobile trip by household income. 

Importance ratings decreased with income for scenery, safety, festivalslevents, attitudes 

toward tourists, and museumlculture. No other trends were evident. 



Shown in Table 79 are respondents' mean importance ratings for factors in choosing 

a destination for their last overnight automobile trip by education level. Importance ratings 

decreased with increasing education for nearly every factor. 



Respondents were asked: "On this trip, how important were the following factors in 

choosing the route to your destination? For each factor please indicate its importance in 

choosing the destination. Several factors, with 5-point importance rating scales were listed. 

Respondents' average importance ratings for factors in choosing a route to the 

destination for their last overnight automobile trip overall and by sex are shown in Table 

80. Overall, all factors received a positive rating except roadside development, scenic 

byways, and historical/cultural monuments. By far, the most important factor was the 

directness of the route. Comparing across men and women shows that, again, women 



indicated higher importance for most factors, but the ordering of the factors was generally 

the same for men and women. 

Weather conditions 

Storeslgas/restaurants 

Shown in Table 81 are respondents' mean importance ratings for factors in choosing 

a route to the destination for their last overnight automobile trip by age group. Importance 

ratings increased with age for road conditions and safety. Ratings decreased with age for 

travel time, stopsldelays, and roadside development. There were no discernable trends 

for the other factors. 



Table 82 shows respondents' mean importance ratings for factors in choosing a 

route to the destination for their last overnight automobile trip by income level. 

Importance ratings decreased with increasing income for all factors except directness, 

travel time, congestion, stopldelays, and level of stress. For these factors, therle were 

no consistent trends. 



Shown in Table 83 are respondents' mean importance ratings for factors in choosing 

a destination for their last overnight automobile trip by education level. Importance ratings 

decreased with increasing education for all factors except directness, travel time, 

congestion, and distance. For these factors, there were no consistent trends. 



Respondents were asked: "On this trip, how important were the following factors in 

your overall satisfaction with the trip? For each facfor please indicate its impo,rtance to 

you. Several factors, with 5-point importance rating scales were listed. 

Respondents' average importance ratings for factors in overall satisfaction with their 

trip, overall and by sex, are shown in Table 84. Overall, only seven factors received 

positive ratings: availabilitylquality of accommodations, safety, road conditions on route, 

traffic conditions on route, foodlrestaurants, climatelweather, and scenery. All seven 

factors received similar average ratings. Comparing across men and women shcrwed that 

women indicated higher importance for most factors, but the ordering of the factors was 

generally the same for men and women. 



Shown in Table 85 are respondents' mean importance ratings for factors in overall 

satisfaction with their trip by age group. Importance ratings increased with increasing age 

for availabilitylquality of accommodations, safety, road conditions on route, and traffic 

conditions on route. Ratings decreased with age for entertainment and sportlrecreation. 

There were no discernable trends for the other factors. 



Table 86 shows respondents' mean importance ratings for factors in overall 

satisfaction with their trip by income level. Importance ratings decreased with increasing 

income for all factors except availabilitylquality of accommodations, foodlrestaurz~nts, local 

price levels, entertainment, and sportlrecreation. For these factors, there were no 

consistent trends. 



Shown in Table 87 are respondents1 mean importance ratings for factors in 

overall satisfaction for their last overnight automobile trip by education level. 

Importance ratings decreased with increasing education for all factors except 

sportlrecreation, museumslcultural attractions, and uniqueness of local way of life. For 

these factors, there were no consistent trends. 





Summary 

The purpose of this project was to enhance the development of Intelligent 

Transportation System (ITS) technology for tourist use by generating a set of guidelines 

that are appropriate for tourist use. Guideline development was based upon detailed 

information collected in a review of the literature and a nationwide survey. 

The literature review covered a wide range of areas that were relevant to the driving 

tourist. These areas were: a general overview of tourism; tourism and the tourist role; 

travel motivation and tourist preferences; tourist health; social and cultural impacts of 

tourism; tourist information use and preferences; and scenic byways. The entire literature 

review can be found in an interim report (Molnar, Eby, & Hopp, 1996). A number of 

findings from the literature review were relevant to the development of in-vehicle 

information systems for the driving tourist. 

The nationwide survey generated detailed national information about use of tourist 

information, tourist information sources, preferences for various types of information and 

features for an in-vehicle information system for tourist use, willingness to pay for an in- 

vehicle information system for tourist use, and several factors related to actual tourist 

travel. Survey information was weighted to the Nationwide Personal Transportation Survey 

(NPTS) so that it was nationally representative of people who take tourist trips. 

The survey showed that when planning overnight automobile trips to places that 

they had never been, respondents most frequently sought out information about lodging, 

travel route, food/restaurants, and weather conditions. While these general preferences 

were fairly consistent across all demographics, some interesting trends were found. 

Women more frequently than men sought out shopping information. The frequency with 

which food/restaurant, scenic byways, road conditions, and health care services 

information was sought increased with age. The frequency with which entertainment and 

sportslrecreation information was sought decreased with age. The frequency with which 



lodging, historical, and cultural information was sought increased with income level. The 

opposite trend for income level was found for road condition, spirituallreligious, and health 

care service information. The frequency with which historical and cultural informatlion was 

sought increased with education level. The opposite trend was found for road colndition, 

shopping, spirituallreligious, and health care service information. Thus, it is apparent that 

certain types of tourist information are generally sought by all individuals, but other types 

of information sought can vary greatly from one demographic category to another. 

The results from the survey also showed that when planning overnight automobile 

trips, three sources of information are most frequently consulted: maps, friendslfannily, and 

newspaperslmagazinesIbrochures. Regardless of the demographic category, these three 

sources of information were the most frequently reported. Computer-related sources of 

information were utilized the least frequently. In order, these sources were: on-line 

services, electronic ticketing, virtual realitylsimulation, and in-vehicle information system. 

Thus, the market potential for these tourist information sources, particularly in-vehicle 

information systems, appears to be untapped. Analysis by the various demographics 

showed some interesting trends. The largest difference between men and women was the 

frequency with which women utilized recommendations from family or friends. The 

frequency with which respondents indicated that they utilized travel servicelclulb, virtual 

realitylsimulation, and in-vehicle information systems increased with age, and the 

frequency with which respondents indicated that they utilized maps, recommendations from 

friendslfamily, billboardlsigns, television, computer on-line services, and electronic ticketing 

decreased with age. The frequency with which recommendations from frienclslfamily, 

travel servicelclub, travel agents, computer on-line services, and electronic ticketing 

information sources were used increased with income level, while the opposite trend was 

found for rest-stop information centers, television, and radio. The frequency with which 

maps, recommendation from friendlfamily, newspaperslmagazineslbrochures, travel 

service/club, rest stop information centers, travel agents, computer on-line services, and 

electronic ticketing information sources were used generally increased with elducation, 

while use of television and radio decreased with education. Again, it is apparent that 



certain types of tourist information sources are generally utilized by all travelers, but 

utilization of other sources can vary greatly depending upon sex, age, income, and 

education. 

The survey provided abundant detail on preferences for types of route guidance 

information. First, the positive importance scores for each type of route guidance 

information highlights the importance of including a route guidance feature on an in-vehicle 

information system for the driving tourist. The four top-ranked types of route guidance 

information were: selecting the best route to destination; travel route shown on a map; road 

conditions; and traffic congestion on route. These types of route guidance information 

were closely followed in ratings by: presence of construction; weather conditions; 

verballwritten instructions for getting to destination; timeldistance on route; 

optionslrecommendations for alternate routes; and identification of scenic byways. The 

preferences of women and men differed in that women gave higher importance ratings for 

weather conditions, verballwritten instructions, and identification of scenic byways. The 

youngest age group placed greater importance on verballwritten instructions and 

timeldistance on route than did the other age groups. There was little consistent difference 

in importance ratings for types of route guidance information by different income or 

education levels. 

Detailed preferences about types of services and information about those services 

that should be included in an in-vehicle information system were collected in the survey. 

Overall, only three types of service information received positive ratings: lodging and food; 

hospitalslhealth care providers; and policelfire departments. The services that were 

ranked the lowest in importance were government offices, libraries, and schools. 

Comparing across sexes, we found that men gave positive ratings for lodginglfood services 

and hospitallhealth care providers whereas women gave positive ratings to these services 

and to policelfire departments and bankslATMs. The two oldest age groups only gave 

positive importance ratings to lodginglfood services and hospitallhealth care providers, 

while the two youngest age groups gave positive ratings to these and to policelfire 



departments and bankslATMs. In general, ratings declined with increasing age for 

policelfire departments, banksIATMs, government offices, and schools. Generally, 

importance ratings for types of services decreased as household income increased, with 

the highest income level only giving a positive rating to lodging and food services and the 

lowest income level giving positive ratings to lodging and food services, hospitalslhealth 

care, policelfire, bankslATMs, and pharmacies. Ratings of importance for lodgi~nglfood 

services, hospitalslhealth care, policelfire departments, bankslATMs, and pharmacies 

declined with increasing levels of education. Ratings for churcheslsynagogues were 

highest for those whose highest level of education was high school or some college and 

declined for both less and more education. 

We also investigated the types of information people wanted about the services. 

The top ranked types of service information were: hours of operation; prices; telephonelfax 

numbers; credit card acceptability; and amenities. This result is not surprising since many 

of these types of information are subject to frequent change and are, therefore, difficult for 

travelers to obtain. Men and women had the same general pattern of responses for 

importance of various types of service information. Ratings of importance for hours of 

operation and telephonelFAX numbers tended to decline with increasing age, and ratings 

for senior citizenlother discount and travel club information generally increased with age. 

As expected, respondents in the 65-years-of-age-and-older group rated senior citizen 

discountslother discounts higher than any other type of service information. Importance 

ratings decreased with increasing income for hours, prices, senior citizenlother special 

discounts, and handicap access, while the opposite trend was found for teleplhonelfax 

numbers. There were no differences by educational level for any of the types of service 

information. 

The survey also investigated preferences for which types of attractions 110 include 

in an in-vehicle information system as well as preferences for the types of information 

about those attractions. Overall, numerous attractions received positive ratings indicating 

that a wide range of attractions could be included in an in-vehicle information system. 

Alcohol-related attractions (such as, wineries, breweries, bars) received the lowest ratings. 



Women reported higher importance ratings than men for culturallhistorical landmarks, 

scenic byways, festivalslfairslcarnivals, themelamusement parks, shopping malls, and 

performance arts. Men gave higher ratings than women for sport arenaslsport facilities, 

recreation areas, brewerieslbrewpubs, and nightclubs. The attraction receiving the highest 

importance rating for the age groups slightly differed. The highest importance rating for 

the 18-to-29-year-old age group was themelamusement parks; for the 30-to-49-year-old 

age group was monumentsllandmarkslparks, and for the two oldest age groups, it was 

scenic byways that received the highest mean importance rating. Few differences were 

found in ratings of importance for types of attractions to include in an in-vehicle information 

system by income level. lmportance ratings generally increased with increasing education 

for monumentsllandmarks/parks, culturallhistoric landmarks, museumslgalleries, 

performance art, and brewerieslbrewpubslwineries. lmportance ratings generally 

decreased with increasing education for themelamusement parks, shopping malls, and 

sport arenalsport facilities. The analysis of types of information for attractions showed the 

same basic demographic trends as for the types of information for services, with prices, 

hours, telephonelfax, credit card acceptability, and amenities receiving positive ratings 

overall. 

Another possible feature of an in-vehicle information system that we investigated 

was information about the characteristics of a destination. Overall, the characteristics 

receiving positive ratings were: local customs that tourists may not know; major historical 

events; geography; products for which area is known; and wildIifelplantsltrees. There was 

little difference in importance ratings for types of destination characteristics by sex, age 

group, income level, or education level. 

We also proposed and investigated a potential feature of an in-vehicle information 

system that would provide in-vehicle guided tours complete with navigation assistance to 

a point-of-interest, narration, sound, and pictures. We investigated preferences for 

including various types of tours in the in-vehicle system. Overall, the majority of suggested 

tours received positive ratings suggesting that an in-vehicle guided tour feature would be 

well received by the driving tourist. The tours receiving highest ratings were restaurant, 

scenic byway, state park, historical, and wildlife tours. Tours receiving the lowest ratings 



were winery, gaming, and brewpub tours. There were few differences between men and 

women except that women gave higher ratings to shopping tours. The youngest age group 

rated shopping, performing art, winery, gaming, and brewpub tours higher in importance 

than the other age groups. Tour ratings did not seem to vary by income level. For those 

with a college degree or less, restaurant tours received the highest ratings while thase with 

at least some graduate education rated historical tours the highest. 

When questioned about how much they would be willing to pay to have a system 

with the mentioned features added to their present vehicle, the majority of respondents 

were only willing to pay an amount less than $500, regardless of any of the demographic 

variables. At the time of the survey, the example system would have cost at least $1,500. 

Thus, designers of systems should strive to keep system costs down. When asked about 

how much extra they would be willing to pay per day to have the system in a rental vehicle, 

the majority of respondents indicated they would pay somewhere between $1 and $10. 

This range is quite reasonable and suggests that the rental car market would be a good 

one for in-vehicle information systems for tourist use. Women indicated that they would 

pay slightly more than men to rent the system; as the age group increased, respondents 

indicated that they would pay less to rent the system; and as education level decreased, 

respondents were willing to pay more to rent the system. 

So that we could assess respondent tourist-travel patterns, the survey included a 

section for respondents to report on their most recent overnight automobile trip of more 

than 100 miles away from home in the past year as either a driver or passenger. If the 

respondent had not taken an overnight automobile trip in the past year, they were 

instructed to skip this section of the survey. 

The results of this section revealed that, overall; the main trip purpose was 

social/recreational/pleasure or vacation; the majority of people used a personal automobile; 

they tended to travel with at least one other person; they generally spent one month or 

less planning for the trip; the total trip mileage was 500 miles or longer; the respolident did 

all or most of the driving; the trip generally kept them away from home for two or more 



nights; most respondents primarily stayed in a hotellmotel or at friend'slrelative's home; 

and the main motivation for the trip was either relaxation, social interaction, or recreation. 

These findings show that our respondents' tourist-travel patterns were quite similar to the 

patterns found in previous tourist surveys as discussed in the literature review (see Molnar, 

Eby, & Hopp, 1996). 

We also asked respondents to indicate how important several factors were in 

choosing the route to the destination on their most recent overnight automobile trip. 

Overall, all factors received a positive rating except roadside development, scenic byways, 

and historicallcultural monuments. By far, the most important factor was directness of the 

route, highlighting the importance of this factor in developing route guidance algorithms for 

in-vehicle information systems for tourists. There were no consistent differences between 

men and women on these ratings. lmportance ratings increased with increasing age for 

road conditions and safety. Ratings decreased with age for travel time, stopsldelays, and 

roadside development. lmportance ratings decreased with increasing income for all factors 

except directness, travel time, congestion, stopldelays, and level of stress. lmportance 

ratings decreased with increasing education for all factors except directness, travel time, 

congestion, and distance. 

Finally, we investigated factors that were most important for respondents' 

satisfaction with their most recent overnight automobile trip. Overall, seven factors 

received positive ratings: availabilitylquality of accommodations, safety, road conditions on 

route, traffic conditions on route, foodlrestaurants, climatelweather, and scenery. All seven 

of these factors can be positively enhanced through use of an in-vehicle information 

system on an overnight automobile trip. Comparing between men and women showed that 

women indicated higher importance for most factors, but the ordering of the factors was 

generally the same for men and women, lmportance ratings increased with increasing age 

for availabilitylquality of accommodations, safety, road conditions on route, and traffic 

conditions on route. Ratings decreased with age for entertainment and sportslrecreation. 

lmportance ratings decreased with increasing income for all factors except 

availabilitylquality of accommodations, foodlrestaurants, local price levels, entertainment, 



and sportslrecreation. Importance ratings decreased with increasing education for all 

factors except sportslrecreation, museumslcultural attractions, and uniqueness of local way 

of life. 

Guidelines 

Based on findings from the literature review and the nationwide sun~ey, we 

formulated a set of guidelines for development of in-vehicle information systems (I'VIS) for 

the driving tourist. 

1. lVlS should provide different formats for information, including both pictorial and 

verbal formats. Designing lVlS with multiple options for providing traveler 

information rather than only one information source (e.g., an electronic map display) 

is important for several reasons. First, different information formats provide different 

levels of usefulness, depending on the specific route guidance tasks being 

undertaken. For example, a linear, verbal means of providing information appears 

to be more useful for navigating along a route, while a pictorial means of providing 

information appears to be more useful for determining where one is in relation to the 

overall geography of a city. Second, relying solely on maps is not people's 

preferred means of receiving route guidance information. People have difficulty 

using maps and prefer additional information sources. Third, in planning arid taking 

trips, people make use of a variety of sources of information for route guidance and 

often use multiple sources. 

2. IVlS must not only be flexible enough to offer information in a variety of formats, 

but must also allow users to choose the preferred format at any given time, 

Because of both individual and group differences in traveler information needs and 

preferences, some level of customization in the design of lVlS (allowing in~teraction 

between the system and user) is important. For example, we found important 

differences between men and women in terms of their information needs and 

preferences relative to route guidance. With the exception of "travel route shown 

on map," women consistently gave higher ratings of importance than men to all 



possible route guidance features of an lVlS included in our survey. Interestingly, 

the order of the ratings for features (from highest to lowest) was similar for both men 

and women with the exception of verballwritten instructions for getting to 

destination. The mean rating for this feature ranked next to last for men, but fifth 

(out of 10) for women, indicating a much stronger preference among women for 

receiving route guidance information in a verballwritten format. Women's ratings of 

the importance of selected factors in choosing routes on their most recent overnight 

motor vehicle trip were also significantly higher than those of men, with the 

exception of directness of route, number of stops and delays, and presence of 

historical and cultural landmarks. In addition, women's ratings for weather 

conditions and safety ranked higher than comparable ratings for men and their 

rating for "presence of scenic byways" ranked slightly lower. 

3.  When designing IVlS for tourists' use, special effort should be made to 

accommodate the needs and preferences of drivers who are 65 years of age 

or older. This age group represents a unique section of the tourist population--they 

have time to travel, have a higher proportion of discretionary income, have declining 

cognitivelperceptual abilities, have strong preferences for driving-related tourism 

(e.g., scenic byways), and tend to drive with a copilot (Eby & Kostyniuk, 1998). We 

also found in the survey that this age group has unique information needs and 

preferences. 

4. An IVlS for tourist use should include a navigation assistance feature. Information 

about the travel route was the second most frequently sought type of information 

in our survey and accessibility to a destination, which can be improved through use 

of navigation assistance, was the most important factor in choosing a destination 

for people on their most recent overnight automobile trip. 

5. Routes provided by IVIS should be based on more than just minimizing travel 

time or distance. There appear to be many factors, in addition to travel time or 

distance, that tourists consider in making decisions about what routes to take to a 



destination. Our survey results, for example, indicate that both men and women 

rated the importance of directness of route above travel time or distance as factors 

for choosing the route on their most recent overnight motor vehicle trip. Several 

other factors also received positive ratings including road conditions, safety, weather 

conditions, amount of congestion, presence of stores, gas stations, and restaurants, 

numbers of stops and delays, the stress of driving, and scenery. These findings 

suggest that tourists have in mind more than simply travel time and distance when 

they think about the best route to their destination. Interestingly, the presence of 

scenic byways was one of only three factors that did not receive a positive rating by 

respondents overall. Apparently, scenic byways, designed specifically for driving 

tourists, are of lesser importance to tourists than other factors in route choice. 

6.  Directions on alternate routes should be included as a route guidance felature of 

IVIS. Making decisions about whether and how to divert from a chosen route, 

especially in unfamiliar areas, requires more than just information about congestion 

conditions and travel time on the chosen route. Travelers want specific information 

about alternate routes before they will divert to an alternate route. In our survey, we 

found that both men and women assigned positive ratings of importarice to a 

feature of an in-vehicle route guidance system that provided options or 

recommendations for alternate routes, suggesting a preference for this type of 

information. 

7. At a minimum, the service information in an IVIS designed for tourist use should 

include lodging, food, health, safety, and banking information. Thle survey 

results showed that these items received the highest ratings by respondents and the 

literature review showed that tourists frequently report needing and wanting this type 

of information. 

8.  The type of attraction information to include in a tourist IVlS should be tailored to 

the target age group for the IVIS. The survey data showed that the your~gest age 

group rated amusement parks, recreation areas, and shopping malls as thle highest 

in importance for inclusion in an IVIS, whereas the oldest age group rated scenic 
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byways, cultural/historical sites, and monument/landmark sites as the highest in 

importance. In addition, the oldest age group rated the inclusion of senior 

citizenlother discounts as more important than any other type of attraction 

information. 

9.  The type of attraction information to include in a tourist IVIS should be tailored to 

the target education level. Several preference differences were found by 

education level. For example, the survey data showed that the type of attraction 

rated highest in importance varied as a function of education level. 

Monuments/landmarkslparks were rated highest by those with less than a high 

school degree, some college, and a college degree. Scenic byways were rated 

highest by those with a high school degree. Culturallhistorical landmarks were rated 

highest by those with some graduate school and those with a graduate degree. 

1 0.  For both services and attractions, the IVlS should be able to provide information 

about prices, hours of operation, telephone/FAX numbers, and credit card 

acceptability. The survey results showed that these four types of information 

received the highest overall importance ratings. This result probably stems from the 

fact that this type of information changes frequently and is therefore difficult for 

tourists to find from other sources. 

When providing destination information to a driving tourist, the IVIS should 

include information about the local customs, historical background, 

geography, unique shopping, and flora/fauna of the area. All these types of 

destination information received positive ratings in the study, with little difference 

between age groups. Also, two findings from the literature review support this 

guideline. First, information about local customs can enhance the tourist-host 

interaction. Second, tourist satisfaction is closely related to expectations of the 

tourist. By providing accurate and honest information about the customs, history, 

geography, shopping, wildlife, and plants of a destination area, tourists will be better 

able to set their expectations appropriately. 



12. In-vehicle guided tours should be included in a tourist IVIS. Guided tours have 

been popular since antiquity and are a mainstay of tourist areas. All of the tour 

types for an lVlS included in the survey received positive ratings, suggesting that 

this feature would be positively received by tourists who drive. 

13. The type of guided tour information in a tourist IVIS should be tailoreld to the 

target age group for the IVIS. The youngest age group rated restaurant, state 

park, and shopping tours as the most important for inclusion in an IVIS, whereas the 

oldest age group rated restaurant, scenic byway, and historical tours as the most 

important. Several other age-related differences were found. 

14. The general lack of preference differences between men and women suggests 

that tourist-related IVlS does not need to consider sex differences for service, 

attraction, and destination information. The literature review reveialed few 

differences between men and women, including travel preferences, destination 

choice, information preferences, and tourist health. Further, the survey sho~wed that 

women generally gave higher ratings to items than men, but the ranking of items 

was in the same order for both men and women. 

15. The information content of an lVlS should be educational. In other words, an 

effort should be made to educate people about attractions, destinations, and 

services. Since the literature review revealed that a strong motivation for tourist 

travel is education, the information content of lVlS should attempt to fulfill this 

desire. 

16. Dependable weather condition information should be included in the IVIS, if 

possible. The survey showed that weather condition information was a commonly 

sought type of information during trip planning and was a frequently mentioned 

factor in route planning and trip satisfaction. Accurate weather informatior~ can also 

enhance safety, another feature of trip satisfaction. 



17. Dependable road condition information should be included in the IVIS, if 

possible. The survey showed that road condition information was a commonly 

sought type of information during trip planning and was the third most frequently 

mentioned factor in choosing a route to a destination. Trip satisfaction was heavily 

influenced by both road and traffic conditions on the route to and from a destination. 

Thus, accurate information about construction, congestion, roadway surface 

conditions, and vehicle restrictions can positively influence trip satisfaction. 

18. An electronic user-guide feature that would step people through what the 

system can provide and how to utilize the features should be included in IVIS, 

if possible. Fewer than 2 percent of people in the survey had ever used an lVlS 

and only about 10 percent had used computer-related sources of tourist information. 

While these percentages have undoubtedly increased over the last few years, there 

will still be a large segment of the population that will have to be trained to use the 

technology. Some research suggests that one good way to train people to use ITS 

technology is through an electronic user guide (Eby, 1997, 1999; Eby & Kostyniuk, 

1998; Kostyniuk, Streff, & Eby, 1997). 
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