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ABSTRACT 

Commuter travel has certain features that make it potentially more responsive 
to interventions than other types of travel. However, from the perspective of 
the employer attempting to implement a trip reduction program, it is often 
difficult to determine what type of intervention (or combination of interven
tions) would be most effective. This article reviews the literature on strategies 
for changing commuter behavior, with a focus on techniques that an 
employer might use (i.e., rather than a focus on physical or regulatory barriers 
to non-conserving behavior). Behavior change strategies are organized into 
three categories: informational approaches, positive motivational approaches, 
and coercive approaches. In general, research in commuter behavior change 
has focused on the application of external, tangible motivation (e.g., financial 
incentives or disincentives) to the exclusion of self-initiated, less tangible 
factors (e.g., commitment and self-monitoring techniques). The implications 
of this bias are discussed along with suggestions for future research. 

INTRODUCTION 

The private automobile is the largest consumer of transportation energy in the 
United States, using 67 percent of all gasoline and highway diesel fuel [1]. 
Perhaps even more significant is the effect of transportation related pollutants on 
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air quality. Automobile emissions contribute 70 percent of the carbon monoxide 
(CO), 45 percent of the nitrogen oxides (NOx), 34 percent of the excess hydro
carbons (HC), 73 percent of the lead, and sulfur oxides (SOx) emitted into the air 
[2, 3]. Hydrocarbons react in the presence of NOx and sunlight to form ozone 
(03), a major component of smog. NOx also contributes to the formation of acid 
rain. C02 is a greenhouse gas—believed to be trapping the earth's heat and 
contributing to the enhanced greenhouse effect [3]. In addition to lowering air 
quality and contributing to climate change, air pollution from automobiles causes 
many thousands of premature deaths each year and is responsible for tens of 
billions of dollars in annual health care costs [4]. 

Automobile trips made while commuting to and from work are of particular 
concern. Of the total vehicle miles of travel (VMT) made by private automobiles, 
40 percent is for commuting [5] and during these commuting trips, approximately 
80 percent of commuters drive alone [1]. Transportation control measures tar
geted at commuters may be particularly effective. When compared with other 
types of travel, commuter travel has features that make it potentially more respon
sive to interventions: there is relatively greater day-to-day regularity of the trip 
and common destinations and travel periods suggesting that commuters may be 
more easily served by alternative modes; the commute trip currently has the 
lowest vehicle occupancy rate of all travel purposes; the commuters can be easily 
reached through their employers [6]. 

The importance of commuter transportation control measures has been recog
nized at the national level and is a key feature of the 1990 Amendments to the 
Clean Air Act. One requirement of the Amendments is that employers who are 
located in ozone areas classified as serious or above and who have more than 100 
employees must implement trip reduction programs. This requirement stems from 
a realization that reducing commute-related VMT can have a significant impact 
on energy consumption and air quality. It is also interesting to note that the 1990 
Amendments include a significant focus on changing behavior rather than just 
relying on "technological fixes" (e.g., alternative fuels, increased fuel efficiency). 
It is becoming clear that drastic increases in the number of automobiles on the road 
and vehicle miles traveled are outpacing gains attributable to technological fixes. 

The goal of the employee-initiated trip reduction programs is to reduce 
commute-related VMT by raising the average vehicle occupancy for employee 
work trips to at least 25 percent above the area average [3]. The emphasis has 
been largely on promoting carpools, vanpools, buspools, or public transportation. 
To a lesser extent, biking or walking, telecommuting, and compressed work 
weeks (e.g., working a 4 day, 10 hours-per-day week) have been encouraged. 
Employer-initiated trip reduction strategies have taken many forms, including 
financial incentives and disincentives, informational campaigns, "no-drive" days, 
and ride matching programs. 

One of the most common trip reduction strategies has been the use of financial 
incentives and disincentives to change behavior. These programs have been met 
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with varying and often unpredictable degrees of success. Often, they are highly 
successful at initiating behavior change but they can be associated with negative 
reactions. Research into the motivations and attitudes of commuters suggest that 
mode choice is not solely an economic/optimization phenomena but, rather, is a 
complex social and psychological one [7]. Because of this, it has become neces
sary to approach to problem from social and psychological perspectives as well 
as from an economic perspective. The field of behavioral science, specifically 
studies in conservation behavior, is particularly well suited to this challenge. 
What follows is a review of the literature on travel-related behavior change 
techniques, with an emphasis on employer-initiated strategies for reducing com
muter travel. 

THE FRAMEWORK 

Categorization of Behavior Change Strategies 

From the perspective of the employers charged with implementing trip reduc
tion programs, it is useful to organize behavior change strategies into three 
categories: informational approaches, positive motivational approaches, and 
coercive approaches [8]. Each is briefly introduced below. These are not mutually 
exclusive categories, successful programs may combine strategies. Several excel
lent reviews of behavior change strategies are available [9-15]. Stern [16] surveys 
this literature as it relates to global environmental issues and Granzin and Olsen 
[17] provide a concise review of demographic, informational, and non-economic 
motivational predictors of conservation behavior. 

Information Strategies 

This category includes a variety of education and communications based 
approaches. Some cf these approaches attempt to change behavior by increasing 
awareness and knowledge about issues. Others explicitly identify the target 
behavior and explain in detail how that behavior is to be carried out. Less 
frequently attempts are made to draw upon deeper perceptual changes—where 
one gains insight or understanding that goes beyond simple awareness and con
tributes to the development or modification of a personal value system. 

Positive Motivational Strategies 

This category includes approaches that use either extrinsic or intrinsic motiva
tion to either make the target behavior more appealing or provide social support 
for those choosing the behavior. Included also are strategies that seek to enhance 
one's discovery of intrinsic satisfactions or other intangible rewards derived from 
carrying out the target behavior. As a group these strategies do not constrain 
individual choice. They work with human interest, making the target behavior 
more tempting. 
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Coercive Motivational Strategies 

Coercive techniques change behavior by greatly constraining one's choice, 
making it difficult or costly to pursue certain behaviors. Included are the use of 
economic or social disincentives, and the use of physical or regulatory barriers to 
non-conserving behavior (e.g., high occupancy vehicle lanes on commuter routes, 
restricting the availability of or banning certain transportation options). 

The Source of Behavior Change Initiation 

In addition to the categorization discussed above, strategies also differ on the 
source of behavior change initiation. Behavior change can be initiated by the 
environment, by others, and by the participants themselves. It is most common to 
develop programs where the behavior change is initiated either by some outside 
entity or by some aspect of the behavior setting. Furthermore, these strategies 
generally employ interventions that can be directly and relatively easily manipu
lated. In contrast, strategies that rely more on intrapsychic forces are generally 
less easily manipulated (e.g., there is nothing to give or withhold), although they 
are nonetheless powerful. 

The research articles reviewed in this article are organized by the categories 
discussed above. Most of the articles reviewed also could be arrayed in the 2 x 3 
framework suggested by these categories (see Figure 1). It is possible to imagine 
that people are obedient mainly to external cues or signals. If humans developed 
in such a way they would be extremely sensitive to information and motivation 
presented by other people or by the behavior setting (top row of the figure). 
However, it is just as likely that humans are obedient to their own behavioral 
plans and intentions. The notion that people are sensitive to both external and 
self-initiated sources becomes important when one realizes that most research on 
commuter travel behavior has focused on the former. 

STRATEGIES WITH EXTERNAL SOURCES OF 
BEHAVIOR CHANGE 

Positive Motivation 

Financial Incentives 

Much of the empirical research done on the promotion of public transportation 
ridership has focused on various bus fare manipulations including token rein
forcements, variable-ratio reinforcement, and free bus service. For the employer 
this usually translates into public transportation subsidies. Everett and his col
leagues have undertaken a series of studies exploring the effect of various forms 
of monetary reinforcement on bus ridership. An early study employed both 
prompting and positive reinforcement to encourage bus ridership [18]. The study 
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was conducted on campus buses. Throughout the experiment riders paid the 
regular ten cent fare. During the intervention period, all riders on one of the 
campus busses (which were marked on the outside) were thanked for riding the 
bus and handed twenty-five cents. This did result in an increase in ridership over 
baseline rates; however, the procedure was not very cost-effective and it is not 
known if the contingencies attracted individuals who normally rode another bus 
or walked. 

In an attempt to reduce the costs of reinforcing bus ridership, Everett et al. 
introduced a token reinforcement procedure [19]. Tokens were redeemable at 
specified businesses for a variety of items or could be used in the place of bus 
fare. The procedure increased ridership over baseline. In a follow-up study an 
intermittent schedule of token reinforcement was employed during which every 
third passenger, on average, received a token [20]. There was no greater effective
ness of this intermittent reinforcement over that of continuous reinforcement; 
both led to a similar increase in bus ridership over baseline. This suggests that 
intermittent token reinforcement may provide an economically viable approach to 
increasing bus ridership. 

A potential problem with the Everett et al. studies, is that, in general, pas
sengers might have walked if they hadn't bussed; the campus setting may thus 
have been inadequate for testing the effects of financial incentives on bus rider
ship. In answer to this problem, Bachman and Katzev [21] extended the findings 
of Everett et al. to a large urban mass transit system. In their study, eighty-three 
non-bus riders were recruited and randomly placed in one of four treatment 
groups: 1) a control group where bus route and schedule information was 
provided, 2) a commitment condition where subjects agreed to ride the bus two 
times per week for four weeks, 3) a group in which subjects were given unlimited 
free tickets, and 4) commitment plus free tickets. During the four-week treatment 
period, only one person in the control group ever boarded a bus. All of the other 
treatment groups showed levels of ridership which were significantly higher than 
baseline levels. Interestingly, no systematic differences were found between the 
treatment groups, suggesting that while free tickets may increase bus ridership, so 
might other, non-financial, strategies (e.g., commitment). 

An extension of Bachman and Katzev [21] compared the effectiveness of 
various economic incentives [22]. Participants were randomly assigned to five 
groups: 1) a control, 2) a credit only group where subjects were allowed to board 
the bus at any time and be billed in full at a later date, 3) a credit plus inverted 
fare group where subjects were billed at a later date at half price if they rode the 
bus frequently, 4) a credit plus differential fare group where subjects were billed 
later at half price for all off-peak hours, and 5) a group which received free 
tickets. Results indicate that credit alone and credit plus off-peak reductions 
did not significantly increase ridership. Reduced fares for frequent riding and 
free tickets both led to a small but significant increase in ridership. In general, it 
was found that while selective economic incentives can facilitate ridership, the 
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changes were small and were not sustained when die incentives were removed. It 
is also important to note that increases in bus ridership were not associated with a 
reduction in car miles driven by study participants. 

Token reinforcement has also been applied to encourage car pooling. Jacobs 
et al. combined the effects of a token economy and reserved parking as a means 
of increasing car pooling among students at a university campus [23]. Spaces 
in two lots were reserved for car pools and car poolers were given tokens 
redeemable for merchandise at participating stores. After the initial treatment 
period, the tokens were taken away while the reserved parking remained in effect. 
Results indicate that both tokens and the reserved parking were effective in 
promoting car pooling. It is interesting to note that the rate of car pooling 
remained stable after the removal of the tokens; this indicates that while tokens 
may have been an effective element in encouraging initial car pooling, preferen
tial parking on its own was enough to sustain car-pooling behavior. 

Financial contingencies have been extensively used by employers promoting 
ride reduction; many of these strategies have been quite effective at encouraging 
behavior change. In a survey of 1110 employer sites, it was found that all mode-
specific financial incentives (e.g., public transportation, car pooling, van pooling, 
walking, biking) were significantly related to an increase in average vehicle 
ridership [24]. Brownstone and Golob report that when combined with other 
incentives (i.e., employer-provided preferential parking, freeway HOV lanes, 
guaranteed rides home for ride sharers) a ride-share cost subsidy can significantly 
reduce solo commuting [25]. Another evaluation of transportation demand 
management programs concluded that those programs with the greatest impact 
(i.e., reduced trips by over 30%) all provided incentives and disincentives to 
affect employee travel behavior (these largely included financial contingencies 
such as commuter subsidies and parking fees but also included non-financial 
contingencies such as preferential parking) [6]. 

It is difficult to determine the relative effectiveness of individual economic 
incentives from these case studies, as most employers use a combination of 
incentives. For example, CH2M Hill, an architectural/engineering firm in 
Bellevue, Washington was able to decrease the number of employees commuting 
by single occupancy vehicle from 89 percent to 54 percent through a combination 
of restricted parking, transportation allowances, and high occupancy vehicle sub
sidies [6]. 

While positive tangible motivation does seem to be successful at initiating 
changes in commuting behavior, the issue of durability, particularly in those 
studies involving financial incentives, is much more problematic. These studies 
typically employ an A-B-A reversal design where the return to baseline provides 
one type of evidence of the validity of die intervention. However, tìiis same 
evidence points out the intervention's non-durable nature [19, 20, 26, 27]. The 
effectiveness of an intervention, which is better dealt with as a multi-dimensional 
concept, must consider both the immediate and the long-term effects. Changes in 
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travel behavior need to be lifelong and, preferably, maintained without constant 
financial input. 

Organizational Support 

Ride matching and coordination — There is evidence contradicting the notion 
that explicit incentives or disincentives are the only means by which the 
employees can be induced to change their travel behavior; other methods, such as 
organizational efforts, have been shown to be effective as well [28]. One area that 
has received particular attention is the promotion of ride sharing through ride-
share matching services and on-site ride-share coordinators. One study of com
panies in southern California found that ride-matching services were more impor
tant than direct incentives for inducing people to ride share [29]. 

An evaluation of the National Ridesharing Demonstration Program (NRDP) 
which was established by the Department of Transportation in 1979, showed that 
contact with a ride-share program was strongly associated with an increase in 
employee ride-sharing [30]. However, not all matching strategies are equally 
as effective. The two most common programs, offering locator lists (usually 
mounted in a lobby or some other common area) and computerized match sys
tems, have been found to have the least appeal. Interest in being contacted by a 
car pooler or having the help of a coordinator is generally greater than the interest 
in either locator lists or computerized matches [29, 31]. 

Personalized ride-matching assistance has had a profound effect in increasing 
the success rates of programs across the country [32, 33]. The Share-A-Ride 
program in Silver Spring, Maryland, has successfully used a personalized 
approach to ride-share matching to overcome the traditional barriers to ride 
sharing. The program humanizes the ride-share assistance process by making use 
of personalized marketing, matching, and follow-up contact [34]. 

The role of an on-site coordinator has also been shown to have a positive effect 
on the number of employees participating in ride-share programs. By way of 
example, a review of the car-pool coordinator demonstration project undertaken 
by the New York State Department of Transportation in 1979, showed that car-
pool coordinator activities produced a positive shift in both employee attitudes 
toward car pooling, and the proportion of employees who participated in car 
pools [7]. Typical activities carried out by ride-share coordinators include dis
seminating information about the program, providing car-pool matching, and 
answering employee inquiries. 

Guaranteed ride home — A survey of 1110 employee sites found that a 
guaranteed ride-home program was associated with a significant increase in 
average vehicle ridership [24]. Brownstone and Golob found that when combined 
with other incentives a guaranteed rides-home could significantly increase ride 
sharing. These programs address one of the often expressed concerns with switch
ing from solo driving to an alternative transportation mode by assuring employees 
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that their transportation needs will be taken care of during an emergency [35]. 
Programs may compensate employees either partially or fully for the cost of a taxi 
fare, or company vehicles may be made available for employee use. 

Guaranteed ride-home programs are typically inexpensive to operate [35, 36]. 
A six-month demonstration program in Seattle showed a 12 percent increase in 
the use of alternative modes of transportation though only between 2 to 4 percent 
of the maximum number of subsidized miles available to Guaranteed Ride-Home 
program participants were actually used [35]. 

Corporate support — Management commitment to alternative transporta
tion modes and ride-reduction programs can be a strong positive motivation in 
encouraging employees to change their travel behavior [4, 24, 37].' A study of 
two very similar companies, both of which had virtually identical incentives for 
alternative transportation, found that in company "A," only half as many people 
participated in ride-share programs and two-thirds as many commuted by public 
transportation as in company "B." The one major difference was that company 
"B" was much more active in terms of corporate backing and promotion [6]. 

Leadership — A study on motivating commuting college students to reduce the 
number of miles they drove found that the presence of a leader was significantly 
related to a decrease in driving [27]. Though further study is warranted before 
clear conclusions can be drawn, these findings suggest that supervisors and 
managers in organizational settings should be incorporated into ride-reduction 
programs in order to motivate individual participation. 

Other incentives — The option of an alternate work schedule can provide an 
incentive for adopting an alternate commute mode [33, 38-40]. Modarres reports 
that adjusted work hours and special benefits such as privileges in the company 
cafeteria or credit union can have a positive effect on the adoption of alternate 
modes of transportation [41]. 

Improved facilities can also reduce some of the barriers associated with alter
native transportation modes and thus increase travel by those modes. This is 
especially true of non-traditional modes such as biking or walking. Fleetwood 
Enterprises, Inc. in California was able to increase the percentage of employees 
who regularly commute by bicycle from virtually 0 percent to 12 percent by 
installing on-site lockers and showers and by providing loaner bikes and a 
pick-up service for accidents or flats [4]. 

Preferential parking can also be viewed as an improvement, in the facilities 
available to ride-share users. While Brownstone and Golob [25] report that 

It is worth noting that "corporate support" is an ill-defined term in much of the research. Studies 
often combine a wide variety of management and supervisory activities under this term, confounding 
attempts to identify the crucial intervention. 
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preferential parking is an important incentive, it may not be a significant factor in 
motivating people to continue to ride share once they have begun [23]. 

Coercion 

Financial Disincentives 

Financial disincentives may be more effective than financial incentives at 
changing travel behavior at least when imposed as a parking fee. Studies show 
that, generally, changes in transit fares have had less impact on transportation 
behavior than has the imposition of parking fees (typically between $30-40 per 
month) [42]; having to pay for parking is a highly ranked motivation to switch to 
alternative modes of transportation [37]. 

Parking management strategies are the most common forms of employer-based 
disincentives, and can include: charging for employee parking; reduced or free 
parking for car pools and van pools; limited supply of parking for single occu
pancy vehicles; and preferential or closer parking for car pools and van pools. 
Further, the success of these strategies appear to depend largely on the relative 
disincentive they produce and the extent to which travel alternatives are avail
able [39]. 

Several studies illustrate the effectiveness of financial disincentives in the form 
of parking fees. For example, in a study of six large medical institutions in San 
Francisco, California, a monthly charge for on-site parking was found to be the 
single most influential factor for determining the percentage of employees that 
drive alone to work. This factor alone accounted for 80 percent of the variability 
in the modes of travel [43]. 

A corporation in southern California ended employer-paid parking for single 
occupancy vehicles. Car poolers continued to park for free and bus riders con
tinued to get free transit passes. The use of single occupancy vehicles fell from 42 
to 8 percent while car pooling rose from 17 to 58 percent, and bus ridership 
declined from 38 to 28 percent (presumably, some former bus riders were invited 
into car pools) [44]. Also, a survey of large firms in southern California indi
cates that when free parking for all employees is the norm, direct ride-sharing 
incentives were not associated with an increase in ride sharing [33]. Again, this 
illustrates that financial disincentives can serve as an effective intervention par
ticularly when implemented as a parking fee in situations where parking was 
previously free. 

Despite these data, parking fees may not be a fail-safe method of promoting 
ride reduction. One study of suburban commuters found that the disincentive of 
high parking costs were not sufficient to attract riders to standard transit ser
vices. Enhanced service (e.g., guaranteed seating), however, provided an incen
tive for transit use and caused changes in travel behavior. This indicates that other 
non-financial factors need to be considered. 
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Another concern which has received little attention is that travel end-use (the 
mode by which commuters arrive at work) may not necessarily be indicative of 
travel behavior. Individuals who are coerced into using alternative modes of 
transportation may react by actually increasing their non-work automobile usage 
or by creatively circumventing the intent of the parking policy [3]. Analysis of a 
transportation management program at USWest, which used limited parking and 
parking fees as disincentives for driving alone, showed that, while car pooling 
was increased, many of the employees who car pooled drove to meet their car 
pool at a "Park and Ride" lot within one mile of the work site [3]. In cases such as 
this, the intent of the ride-reduction program is circumvented as employees find 
creative ways to avoid penalties. 

Information 
Information Campaigns 

Data on the effectiveness of information campaigns on promoting changes 
in commuting travel behavior point to no clear conclusions. A survey of 1110 
employee sites found that information programs (e.g., commuter information 
centers, commuter fairs, new-hire orientation) were not significantly associated 
with an increase in average vehicle ridership [24]. However, a study of the 
Yorkshare car-sharing scheme, which was implemented at four different sites, 
found that the rate of application to the program tended to increase with 
the intensity of the publicity campaign at each site [38]. Modarres reports that 
merely posting information does very little to modify the commuting behavior 
of employees and argues that an active, face-to-face approach is more success
ful [41]. 

One factor influencing the success of information campaigns may be the extent 
to which the information is personalized. Information campaigns concentrating 
on abstract or impersonal issues, such as social and environmental responsibility 
and problems related to the usage of automobiles, have generally been ineffective 
[45]. The mass media efforts during the fuel crisis in the mid-seventies which 
were directed toward changing individual commuting behavior, tended to focus 
on a broad set of shared goals for society (e.g., patriotism, social responsibility, 
saving fuel, and money). The public largely failed to respond to such pleas [46]. 

An intensive analysis of various transit information techniques in the 1970s 
concluded " . . . it was demonstrated that the information function does not appear 
to be a sensitive variable and therefore, will not influence people or change their 
attitudes one way or another toward utilizing public transit" [47, p. 161]. Other 
studies, however, conclude that information and education efforts have been 
significantly underutilized and have great potential for changing attitudes and 
behavior regarding the use of alternative modes of transportation [48]. Further 
research is needed to explore which specific types of information and styles of 
presentation are most effective. 
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Feedback 

The use of feedback has been successfully employed to change travel behavior 
among individuals [28]. A study done by Hake and Foxx looked at the reduction 
of the number of miles driven by commuting college students [27]. Three groups 
were compared: 1) a control group, 2) a group which received monetary rein
forcement scaled in terms of percent reduction in the number of miles driven, and 
3) a group which received monetary awards only for keeping track of the number 
of miles driven, regardless of whether or not the miles were reduced. An average 
10.4 percent reduction was found among the self-recording group (compared to a 
22.5% reduction in the reinforcement condition) indicating that mileage reduction 
may be as much a result of feedback as of financial incentives. Caution must be 
used in interpreting these results, however, as the sample size was very small. A 
later study successfully employed public feedback and a contest to reduce vehicle 
miles traveled in an organizational setting [28]. 

STRATEGIES WHERE THE SOURCE OF CHANGE 
IS SELF-INITIATED 

Very little research has been done on the role of less tangible and/or more 
personally initiated factors in changing travel behavior. In part this is under
standable given the greater difficulty in externally manipulating such behavior 
change techniques. One cannot simply modulate (e.g., give, withhold) another's 
sense of duty or commitment. Nonetheless, these reasons for adopting a behavior 
can be discussed with program participants, the reasons themselves can be 
described as valid and worthy of attention, and the behavior setting can be 
structured so as to enhance their discovery. In this section we generalize from 
research done on other types of conservation behavior. This research suggests that 
further exploration in this area may be fruitful. The exception seems to be from 
what might be labeled "internally-mediated coercion" (e.g., pleas to one's sense 
of duty) which do not appear to promote changes in travel behavior. The studies 
in question, however, generally made appeals based on rather abstract issues such 
as general social and environmental benefits gained by switching to alternative 
modes of transportation. We speculate that more concrete and personalized pleas 
may be more effective. 

Commitment techniques, though not well explored in the travel behavior litera
ture, may be effective means of changing behavior [see 21]. Literature in other 
areas of behavior change indicates that commitment techniques may be as or 
more effective than material incentives at changing behavior [49] and that these 
changes may be more durable than those realized by other techniques [50]. 

There is some indication that information gained through direct experience 
can be very effective at changing behavior [51]. Some companies have encour
aged and facilitated direct experience as a means of allowing employees to get 
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acquainted with alternative transportation modes (e.g., Guest Pass Program in 
Connecticut, loaner bike programs of Fleetwood Enterprises, Inc. in California 
which allows employees to test out bicycle commuting without investing in a 
bicycle) [4, 36]. "Bike to Work" or "No-Drive" days or weeks are other means by 
which direct experience with alternative modes can be encouraged. Direct experi
ence, however, is not always possible and there is the possibility that a negative 
experience is worse than no experience at all. Though substitutes for direct 
experience have been explored in other environmental domains and are promis
ing strategies for behavior change [e.g. 52, 53], we can only speculate as to their 
effectiveness in the transportation domain. Research elsewhere indicates that 
appropriate substitutes for direct experience (e.g., the use of case studies) may be 
more effective than direct experience at initiating durable behavior change [53]. 

Psychological Considerations 

This section includes studies that suggest effective behavior change strategies 
although the researchers did not actually test these strategies. Due to their 
speculative nature they are not listed in Figure 1. While the more tangible factors 
(e.g., commuting cost, trip length, availability of public transport, automobile 
availability) are often cited as the determining factors for who will switch to 
alternative modes of transportation, these factors alone are not powerful enough 
to accurately predict behavior [54]. Indeed, the perception of tangible factors 
themselves are influenced by psychological factors. 

For instance, the actual influence of direct personal costs on transportation 
behavior is not clear. Though many studies on commuters willingness to car pool 
show that they consider the out-of-pocket costs of car pooling versus solo driving 
to be among the two or three most important factors influencing choice [42], 
replies to surveys indicated that many solo commuters are unable to give an 
estimate of the cost of commuting, and those who are able to, consistently 
underestimate the cost [55]. When people are made aware of the daily costs 
associated with solo driving, they may form negative attitudes toward the 
automobile as a viable mode of transportation, but will not necessarily reduce 
automobile usage [56]. During the gas crisis in the mid-seventies, numerous 
predictions were made that the use of the automobile, and in particular the 
single occupancy vehicle, would decline in parallel to a rise in the cost of 
gasoline. Even in those few periods of increasing real gasoline prices, this did not 
happen. Margolin and Misch reasoned that travel behavior must be sensitive to 
more than just economic considerations [31]. 

Travel time is another factor affecting modal choice, but the perception of 
travel time is complex [42]. Public transit users tend to estimate journey time by 
car the same as car users, and both groups tend to slightly overestimate real 
speed. Not surprisingly, car drivers are generally unable to give a realistic esti
mate of the time taken when traveling by public transportation. More surprising is 
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that public transportation users overestimate their own journey times by almost 
one-third [55]. Probably this discrepancy is due to the perception of "out of 
vehicle time" (e.g., time spent waiting for a bus transfer), which is overestimated 
as being two to three times as much as is time spent moving [42]. 

Attitudinal Factors 
While perceived commuting costs and travel time are two important factors in 

commuting behavior, they are far from the only factors. Personal, psychological, 
and social issues such as perceived constraints on independence and requirements 
of semi-public behavior, also play a large role in the decision-making process 
regarding commuter mode choice [57]. 

To identify some of the other factors affecting modal choice, it is useful to look 
at the attitudinal differences between solo drivers and high occupancy vehicle 
(HOV) users. In general, solo drivers differ from HOV users in evaluations of the 
convenience, reliability, pleasure, comfort, and travel time associated with HOV 
use [57, 58]. The two groups generally do not differ significantly in their evalua
tions of the social benefits and problems associated with mode choice (e.g., 
air pollution, traffic congestion, energy use, noise levels, transportation system 
degradation) [57, 58]. This suggests that strategies based on appeals to civic-
mindedness and tender-heartedness are likely to be ineffective at altering travel 
behavior while strategies addressing concerns such as convenience and reliability 
may be more effective. This is true whether dealing with actual or imagined 
problems. Intervention strategies could just as easily target perceived incon
veniences and unreliability as the actual barriers that make alternate travel modes 
inconvenient or unreliable. 

Positive motivations for changing travel behavior include: reducing the stress 
related to driving, reducing safety risks, and the opportunity for socializing 
[29, 37]. However, in general, solo drivers tend to be more concerned with the 
possible drawbacks to HOV use than they are with its benefits [31, 37]. This is in 
concurrence with studies done on the decision-making process which find that 
people generally will act more strongly to avoid something perceived as negative 
than they will to accrue some desirable benefit [59]. This has implications for 
the framing of HOV promotion efforts; it may be more effective to frame the 
advantages associated with HOV use in terms of avoiding the personal negatives 
associated with driving alone (e.g., highlight the stress associated with solo 
driving and offer transportation alternatives as ways to avoid that stress). 

Cognitive Issues 
Lack of information and the desire to avoid uncertain or unfamiliar situations 

also seem to play significant roles in the decision not to change from solo 
commuting to HOV use. Solo commuters often have misgivings about their 
ability to handle specific HOV-related problems (e.g., what to do about car pool 
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members who are late, how to handle finances in ride share situations) [29, 31]. 
One study found that solo commuters have a higher need for "mastery" or sense 
of control than do HOV users; they also tend to be slightly more conservative 
with their personal planning [45]. This suggests that solo commuters may need to 
be more confident about their ability to cope in a new setting before changing to 
an alternative mode of transportation. 

The prospect of becoming involved in a difficult social situation can also 
deter people from switching to HOV use [31]. It is clear from surveys of solo 
commuters that people are not eager to become involved with others about whom 
they know nothing [29]. For instance, the desirability of car pooling has been 
found to decrease with an increase in the number of non-acquaintances in the 
car pool [60]. 

EVALUATION OF 
BEHAVIOR CHANGE STRATEGIES 

Five dimensions of behavioral effectiveness have been proposed: reliability, 
speed of change, particularism, generalizability, and durability [8]. Reliability 
deals with how confident one is that a strategy can instigate behavior change. The 
issue here is both how well a strategy is at changing behavior the first time it is 
used as well as whether it is still able to effect change after many uses. Speed-of-
change assesses how rapidly a strategy can effect change—either how quickly 
someone adopts a new behavior after being first presented with an intervention or 
how rapidly one improves performance of an existing behavior. The particularism 
dimension involves assessing whether a strategy can be designed for universal 
application or must instead be uniquely created or administered to subgroups. A 
more particularistic technique would be more costly to use since it would be 
context specific. Generalizability and durability move beyond the immediate and 
intended effect of an intervention and ask about unintended but beneficial side 
effects. Generalizability assesses the degree to which the increasing frequency 
of a target behavior "spills over" to related but untargeted travel reduction 
behaviors. It also deals with whether the individual receiving the intervention 
might encourage uninvolved others to adopt the behavior. In a sense, this dimen
sion measures the tendency of a strategy to amplify effects. Finally, there is a 
need to effect changes in behavior in a way that can be maintained without 
repeated intervention. One places undue burden upon programs if they are 
required to perpetually intervene to maintain a single behavior change. 

It is rare to find research studies that use a multi-dimensional approach to 
assess the effectiveness of a behavior change strategy. Furthermore, as shown in 
Figure 1, very few studies have been conducted on strategies employing internal 
or intangible approaches to behavior change. However, it is possible to draw from 
the literature some general comments about the effectiveness of the various 
categories of strategies for changing commuter travel behavior. 
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Positive tangible motivation generally results in initiating relatively rapid 
changes in commuting behavior. Financial incentives and corporate support also 
seem linked to behavior change. And while preferential parking and guaranteed 
ride-home programs may not be sufficient incentives for initiating behavior 
change they may play a role in the maintenance of the changed behavior. The 
implementation of alternative work schedules cannot be considered uniformly 
successful; results seem to depend on the type of schedule imposed and existing 
conditions in the workplace. The availability of ride-matching services seems to 
be a successful strategy only when the service is more particularistic (e.g., highly 
personalized). 

External coercion, particularly in the form of financial disincentives, was suc
cessful at initiating relatively rapid changes in travel behavior, perhaps even to a 
larger extent than the application of financial incentives. The most common form 
of financial disincentives is on-site parking fees. However, caution must be 
asserted along with the claims for success. Coercive strategies have been shown 
to produce negative reactions in individuals. When coerced, people exhibit an 
increased desire for a forbidden alternative or a decreased desire to do what they 
are being forced into doing [61, 62]. This effect seriously reduces the potential for 
coercive strategies to produce generalizable or durable behavior change. 

It is worth noting that to some degree the distinction between incentives and 
disincentives is perceptual, based on experience and expectations. Because com
muters have come to expect free parking at work, adding a charge for parking is 
seen as a disincentive. Because people expect to pay for rapid transit, free transit 
is perceived as a positive incentive. These perceptions can be altered with new 
experience. Once expectations change, a particular disincentive may cease being 
as effective. A rise in a parking fee where commuters expect to pay for parking 
may be less effective than the introduction of a parking fee where parking was 
previously free. 

Finally, results on the use of external information in initiating changes in travel 
behavior are somewhat ambiguous. In general, pallid, relatively abstract informa
tion on the benefits of alternative modes of transportation and on opportunities 
for using these modes do not seem highly reliable or fast means of changing 
behavior. In contrast, specific, highly personalized information, such as that 
provided by on-site ride-sharing coordinators or by feedback mechanisms, does 
seem to be effective at quickly and reliably changing commuting behavior. The 
generalizability and durability of the changed behavior cannot be adequately 
assessed from the existing research. 

Psychological studies on the differences between solo drivers and high occu
pancy vehicles (HOV) users suggest that there are two reasons why solo drivers 
won't switch to alternative modes of transportation. The first reason involves a 
lack of information on how to switch and how to deal with problems that may be 
encountered while using an alternative mode. Both of these could be a result of 
not providing sufficient procedural knowledge. The second reason involves the 
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negative perceptions of HOV use (e.g., seeing HOV modes as unreliable or 
inconvenient). These findings suggest that promotional efforts aimed at provid
ing procedural knowledge and addressing specific concerns may be effective at 
increasing the reliability of strategies. Since attitudes regarding cost, energy use, 
and pollution associated with solo driving and HOV modes generally do not 
differ between solo drivers and HOV users, emphasis on these factors may not 
result in rapid or reliable behavior change. 

CONCLUSION 

A listing, by category, of the literature discussed (see Figure 1), shows a dearth 
of empirical research on the role of the self-initiated, less tangible factors in 
commuter behavior change. Not surprisingly, the research has followed the 
trend of behavioral change research in general by focusing on the apphcation of 
external, tangible, motivation (either positive or coercive). To a lesser degree, 
attention has been given to the role of externally generated information in travel 
behavior change. 

Ideally, programs designed to change employee travel behavior will 1) initiate 
significant changes in individual behavior, 2) will not cause unintended side 
effects such as increased driving during non-work hours, 3) will encourage the 
durability of changed behaviors without continual financial input, 4) will be cost 
effective, and 5) may result in a generalization of behavior to other realms (e.g., 
using alternative modes of transportation during non-work hours). The problems 
of durability and negative reactions associated with external motivations and 
coercion suggest that, if used in isolation, these techniques will be unable to 
reahze the above goals; finding techniques which allow for and encourage the 
active involvement of individuals in their own behavior change is essential. 

The most successful programs will likely utilize a combination of behavioral 
change techniques which are compatible both with employee needs and with the 
company environment. More research is needed to determine which strategies, 
and combinations of strategies, meet the above goals in which situations. The 
field of behavioral science, and specifically conservation behavior, is particularly 
suited to this research agenda. 
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