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Chapter 1 
Overview of Dissertation 

"A commitment to securing resources and opportunities for future generations ... is 
an appropriate way of expressing our belief that the society and culture that matter 
to us are important enough to survive into the future." 

- MacLean (1983, p. 194) 

1.1 Analysis of Commuting Patterns 

Origins and consequences of excessive car use 
Arriving at the end of the twentieth century, the world is being challenged by 
numerous serious problems it has never faced before. One of the more critical and 
widespread concerns is the pollution and destruction of our natural environment, at 
both local and global scales. In recent years, scientists have come to realize that 
human activities are primarily responsible for these environmental changes, and that 
these problems can only be mastered by modifying the behavioral patterns of 
humans (Kempton, Darley, & Stern; 1992; Stern, 1992). Systematic analyses of the 
behavioral origins of environmental problems reveal that many are related to 
transportation patterns, and primarily to excessive car use (e.g., Geller, Winett, & 
Everett, 1982; Lowe, 1990; Stern, 1992). For example, at a global level cars 
account for more than 13 percent of the carbon dioxide emissions, the major source 
of the so-called green house effect (Lowe, 1990). More locally, in the Netherlands 
automobiles are held responsible for about 50% of the smog pollution, which is the 
main precursor to acid rain (i.e., the suspected cause of the poisoning of forests, 
lakes and streams). Moreover, along with the massive car fleet come problems 
related to space, waste, noise and odor annoyance, traffic safety and congestion 
(Cavalini, Hendrickx, & Rooijers, 1993; Vlek & Michon, 1992). It is expected that 
this situation will further deteriorate due to a world wide growth in automobile 
use - for example, Dutch traffic experts have estimated that in 2010 the number of 
car kilometers in the Netherlands will have amplified with 70% compared to the 
present level, which will have devastating effects on the environmental quality and 
accessibility (Dutch Ministry of Traffic & Waterways, 1990). 

In light of these issues, many efforts have been undertaken, over the past two 
decades, to decrease private car use and increase alternative forms of transportation, 
such as public transportation, carpooling, and biking (for overviews, see Geller et 
al., 1982; Lowe, 1990; Newman & Kenworthy, 1989). So far, however, these 
attempts that primarily consisted of educational campaigns and financial 
arrangements have not been very effective. It seems that, even under the current 
conditions, a vast majority of citizens are not very motivated to diminish their car 
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use. Why may this be? Intuitively, two explanations may come to mind. It may 
be that in making transportation decisions, people evaluate the costs and benefits of 
various travel options, and conclude that, despite the negative effects of cars on the 
levels of environmental pollution and traffic congestion, it is much more profitable 
for them to travel by car than, for example, by public transportation or carpool. 
This explanation seems plausible in light of prior travel mode research, revealing 
that many of the more important travel concerns (e.g., flexibility, comfort, speed, 
and privacy) are perceived to be more strongly associated with cars than with other 
means of transportation (e.g., Flannelly & McLeod, 1989; Van Vugt, Van Lange, 
Meertens, & Joireman, 1995). Moreover, it may be that individuals do assign great 
importance to the environmental consequences of their car use, but are faced with 
many obstacles preventing them from abandoning their cars. Indeed, opinion 
surveys tell us that citizens are strongly concerned about the quality of the 
environment (Dunlap & Scarce, 1991); however, this does not seem to be reflected 
in their preferences and decisions (Snyder, 1993). For example, car owners in the 
Netherlands hold moderately strong pro-environmental attitudes, and sincerely 
believe that car use should be decreased in light of future environmental problems. 
Yet, environmental awareness is only weakly, if all, related to the individual 
willingness to reduce car use (Doosje & Siero, 1990). 

What do these findings tell us about the origins of excessive car use, and 
possible ways to discourage it? First, they indicate that the structure of the decision 
situation encourages people to use their cars. That is, the individual decision-maker 
is much better served by choosing for the car, because the positive outcomes (e.g., 
flexibility, comfort, efficient travel time) accrue to him- or herself, whereas the 
negative outcomes (e.g., contributions to pollution of environment, traffic 
congestion) are shared by many other individuals. Yet, when many other people 
also decide to commute by car, the consequences in terms of pollution and 
congestion will be worse, so that most people would be much better off commuting 
by public transportation, thereby minimizing these problems. This situation, in 
which people are mutually dependent and the individual decision to follow his or 
her self-interest (i.e., to commute by car) yields a negative impact on the well-being 
of others represents a social dilemma (Dawes, 1980; Komorita & Parks, 1994; 
Messick & Brewer, 1983; for a formal definition, see paragraph 1.3). Second and 
related, these findings tell us that people may hold appropriate environmental beliefs 
and values, but that these may not be strong enough motivators to actually change 
behavior. Accordingly, to comprehend why people, in spite of the major collective 
problems associated with their behavior, are still not very motivated to diminish car 
use we have to better understand (a) the structure of interdependence underlying the 
commuting situation (i.e., the way people's commuting decisions affect their 
personal and others' outcomes), and (b) the various motivations and perceptions 
underlying individuals' commuting decisions. 
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Research overview 
The present dissertation extends and complements prior transportation research by 
examining the decision to commute by car versus public transportation or 
carpooling from a social dilemma viewpoint. Providing a conceptual framework 
consisting of interdependence theory (Kelley & Thibaut, 1978; Rusbult & Van 
Lange, in press) and insights derived from the extant social dilemma literature (for 
recent overviews, see e.g., Liebrand, Messick, & Wilke, 1992; Komorita & Parks, 
1994; Schulz, Albers, & Mueller, 1994), this approach assumes that commuting 
patterns are shaped by the individual construals and perceptions of the decision 
situation. It is further assumed that these construals will vary as a function of the 
salience of self-interest versus collective interest, which may be determined by (a) 
the features of the interdependence structure, and (b) the motivational forces 
stimulating people to pursue their self-interest or the collective interest. 

Based on these assumptions, several studies will be reported regarding the 
influence of socio-demographic variables (i.e., personal dependence on car versus 
public transportation), interpersonal dispositions (i.e., social value orientations, 
trust), expectations about others' decisions, and the perceived collective 
consequences (i.e., environmental pollution and congestion) on attitudes, 
preferences, and decisions associated with car versus public transportation. The 
central focus of these studies is primarily on transportation decisions in the 
commuting context, while disregarding transportation decisions for recreational or 
business purposes, because commuting traffic forms the greatest contributor to 
levels of environmental pollution and traffic congestion (cf. Cavalini et al., 1993; 
Lowe, 1990). Moreover, at least in the Netherlands the commuting situation 
frequently proffers viable alternatives for the car, such as public transportation and 
carpooling, so that commuters have different options beyond commuting by car. 
The body of research presented in this dissertation consists of experiments, in which 
samples of daily commuters are faced with simulated commuting situations, 
containing information about the degree of environmental pollution and traffic 
congestion. Finally, a field-experiment is reported which examines commuters' 
reactions to a structural intervention in their personal commuting situation -- the 
implementation of the first carpool lane in Europe. 

Before describing the social dilemma approach in greater detail, this 
overview chapter will provide a brief evaluation of traditional approaches to analyze 
and modify transportation patterns. This will be a starting point for the discussion 
of the main theoretical principles underlying a social dilemma approach to 
commuting decisions. Thereafter, the major research goals and empirical findings 
of the experiments will be discussed. The chapter will conclude with a general 
discussion of the reported findings, including some important theoretical and 
practical implications, and suggestions for future research. 
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1.2 Theoretical Approaches to Analyze 
and Modify Commuting Patterns 

Prior models in transportation research 
A brief sketch of the transportation literature reveals that past efforts to modify 
commuting patterns have typically involved financial (e.g., monetary rewards), and 
educational strategies (e.g., small- and large-scale information campaigns), and were 
mostly related to the issue of energy conservation. These programs have been 
based on two different psychological models of human decision-making (cf. 
Costanzo, Archer, Aronson, & Pettigrew, 1986). The first is the reinforcement 
model, which has its roots in reinforcement theory (Piatt, 1973; Skinner, 1953), and 
is widely used in economy (e.g., Olson, 1965) and applied behavioral analysis (e.g., 
Geller et al., 1982). This approach assumes that individual commuters will change 
their transportation behavior if this serves their (economic) self-interest. Thus, 
people are willing to abandon their cars and start using alternative means of 
transportation, if car use is sufficiently punished and/or the use of alternative 
transportation means sufficiently rewarded. Interventions based on this approach 
have been, to some extent, successful in decreasing car use and promoting 
alternative travel modes. For example, in a systematic evaluation of various 
interventions in the domain of commuting traffic, Geller et al. (1982) report from 
13 to 23 percent reductions in car mileage after providing monetary rewards. 

The second approach to studying commuting decisions is the attitude model, 
which is derived from prior research and theorizing about the concept of attitudes. 
This approach has its origin in social psychology, and is based on the assumption 
that people's behaviors are, at least in part, shaped by their attitudes (i.e., 
evaluations of a set of aspects relevant to the behavioral options; e.g., theory of 
reasoned action, theory of planned behavior; Ajzen, 1987; Ajzen & Fishbein, 1980). 
Following this approach, interventions that pursue to reduce car use should be 
aimed at producing less favorable attitudes towards cars and more favorable 
attitudes toward alternative travel modes. This approach has inspired the 
widespread use of strategies providing information about the negative consequences 
of excessive car use, primarily through large-scaled information campaigns. 
Although many of these campaigns have not been systematically evaluated, prior 
research has shown that such campaigns typically produce greater problem 
awareness and recognition, yet little or no behavioral effects (McGuire, 1985; 
Roberts & Maccoby, 1985). 

New approach to understanding commuting decisions 
The present dissertation advances the social dilemma model as a complimentary 
approach to the study of commuting decisions. This approach is inspired by 
interdependence theory and prior research on social dilemmas. A social dilemma 
approach extends and complements traditional approaches by placing greater 
emphasis on the importance of the structure of the decision situation commuters are 
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faced with. That is, it is more explicitly recognized that commuting decisions are 
made in a situation of interdependence, in which an individual commuter may 
negatively influence other commuters' outcomes (i.e., in terms of traffic congestion 
and environmental pollution). Accentuating the interdependent nature of the 
decision context may yield several advantages compared to traditional models that 
consider the individual commuter to be a relatively independent decision-maker. 

First, the social dilemma approach may provide a better basis for 
understanding the relation between the individual commuter's own decision and his 
or her expectations about the decisions of other commuters. While the attitude 
model acknowledges that the attitudes and preferences of others may guide the 
individual decision by providing a social norm (Ajzen & Fishbein, 1980), they are 
not assumed to directly affect the personal outcomes. Yet, in the commuting 
context, it is clear that if more people commute by car, the pollution and congestion 
effects will worsen, and this may negatively affect the well-being for all. As a 
result, the individual decision-maker ~ even though he or she may be strongly 
environmentally concerned — may not be very willing to contribute to a better 
environment, because his or her situation will not improve unless a substantial 
number of other people will contribute. Thus, the interdependence structure of the 
decision situation may help to understand why people, despite holding appropriate 
beliefs and values, may not be willing to act in an environment-preserving manner. 

Second, by emphasizing the role of the interdependence structure underlying 
the commuting situation, the social dilemma approach may be better able to explain, 
relative to the reinforcement model, why people sometimes deviate from their 
"rational self-interest" in deciding for a certain travel option. As noted by Edney 
(1980, p. 134) in his extensive review of prior theorizing about social dilemmas: 

"[In reinforcement theory] little or no weight is given to individual's feelings, 
interpretations, or cognitive processes beyond cost-benefit judgments. It also 
assumes that all individuals are basically alike taking little account of variables like 
personality, social orientation, or responsibility and therefore tends to assume that 
all people behave predictably in response to the same rewards and costs. The 
theory also avoids dealing with concepts like conscience, and it similarly 
circumvents questions of altruism and ethics." 

Unlike the assumption of reinforcement model that people mostly follow their 
immediate self-interest, the social dilemma approach proposes that individual 
preferences and decisions are frequently shaped by broader motivations, such as 
their considerations about issues of fairness and justice, and their willingness to set 
an "example" to other people. While these considerations may be found, to some 
extent, in all people, the social dilemma model also acknowledges that there may be 
important personality differences in the orientation toward self-interest or collective 
interest (e.g., social value orientation; Messick & McClintock, 1968). Perhaps, 
these factors may help to understand such issues as why some commuters are — 
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whereas others are not — willing to leave their car at home during a heavy smog 
phase, why some people commute by public transportation, despite the fact that it is 
much quicker to take their car, and why a majority of people are willing to pay 
more than $100 per year for toxic waste clean-up (Kempton et al., 1992). 

Finally, by accentuating the importance of the interdependence structure the 
emphasis in attempts to reduce car use is shifted from individually-based solutions 
(e.g., providing monetary incentives, educational campaigns) to structurally-based 
solutions ~ strategies that alter the interdependence structure between individuals 
(cf. Messick & Brewer, 1983; Rusbult & Van Lange, in press). Structural solutions 
to transportation patterns may either restrict or eliminate the individual freedom to 
choose, by (a) developing laws and regulations (e.g., Clean Air Act, eco-taxes), or 
(b) providing physical arrangements (e.g., closing inner cities for car traffic). 
Moreover, they may be aimed at increasing the interdependence between individuals 
by (c) decentralizing the authority for handling the problems related to car use (e.g., 
providing companies with greater responsibility for developing car-reducing 
strategies). Although structural strategies may be sometimes experienced as too 
drastic, inefficient, or infringing on the individual freedom (cf. Samuelson, 1993), 
their implementation may enforce changes in commuting patterns among large 
numbers of people who would not be so eager to commute by public transportation 
on a voluntary basis (cf. Rusbult & Van Lange, in press). 

1.3 Social Dilemma as Research Paradigm 

Definition of social dilemma 
In a social dilemma each individual decision-maker has generally two choice 
options, one serving his or her self-interest (i.e., the noncooperative option), and the 
other serving the collective interest (i.e., the cooperative option). The personal 
outcomes associated with these options can be framed as "internalities", the 
outcomes for others "externalities", and these outcomes may either be positive or 
negative. Accordingly, positive internalities represent beneficial outcomes for the 
individual, whereas positive externalities represent beneficial outcomes for others. 
Likewise, the negative internalities and externalities can be described. A social 
dilemma is formally defined as a situation, in which (a) the individual decision to 
noncooperate yields negative externalities for all; (b) there is at least one 
configuration of outcomes, in which a noncooperative decision provides greater 
positive internalities than a cooperative decision; and (c) the absolute sum of 
negative externalities is greater than the sum of positive internalities; the latter 
indicates that the outcomes of both the noncooperative and cooperative decision 
decline the more people choose to noncooperate, until a level is reached at which 
cooperation by most individuals provides better outcomes than noncooperation by 
most individuals (Liebrand & Van Lange, 1989). 
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A classic example of a social dilemma is provided by Hardin (1968) in his 
analysis of the "Tragedy of the Commons." The parable describes a situation in 
which a number of herdsmen graze their herds of sheep on a common pasturage. 
Each herdsman is aware that it yields greater positive internalities to increase the 
size of his herd, because this provides him with more wool and meat. Yet, in doing 
so there are negative externalities for all herdsmen, because of the damage done to 
the common pasturage. Because the positive outcomes accrue to the individual 
herdsman, whereas the negative outcomes are shared by all, it is most beneficial for 
each herdsmen to increase the herd, and as this happens, the quality of the 
commons deteriorate. The capacity of the commons is exceeded and as this process 
continues - which is likely to happen, because no individual herdsman would find 
it attractive to unilaterally decrease his herd size — the commons will collapse and 
the herds will be destroyed. Accordingly, each herdsman would ultimately be much 
better off if most or all herdsmen had decided to cooperate by moderating their 
herds. 

The particular form of interdependence described by this parable relates to a 
wide range of smaller and larger social conflicts in society, including company 
strikes, overpopulation, voting for elections, tax evasion, environmental pollution, 
and traffic congestion (e.g., Hamburger, 1979; Komorita & Parks; 1994). For 
example, and relevant to the present dissertation, the decision to commute by car 
(i.e., the presumed non-cooperative option) generally provides greater positive 
internalities in terms of flexibility, comfort, and privacy than the decision to 
commute by public transportation (i.e., the presumed cooperative option). Yet, each 
commuter by car yields negative externalities to all people, because their car use 
adds to environmental pollution and traffic congestion. Moreover, the more people 
decide to commute by car the lower the internalities of both car and public 
transportation, and if many people decide to commute by car, then they are 
(ultimately) worse off at the aggregate level than if all or most succeed in 
commuting by public transportation, which minimizes the levels of environmental 
pollution and traffic congestion (formally, the sum of externalities is, in absolute 
terms, greater than the sum of internalities). 

Brief history of social dilemma research: Contribution and criticism 
Social dilemmas have been studied extensively for more than five decades, starting 
with the pioneering work of Von Neumann and Morgenstern (1947) on game 
theory. These scientists were primarily interested in finding rational solutions for a 
variety of "games" that represented economic transactions between individuals; their 
concern was not so much to describe how individuals would actually behave in 
these games or dilemmas (e.g., when will people shift to cooperation?). In the 
sixties and seventies this research gap was filled by social scientists in various 
disciplines (e.g., psychologists, sociologists, political scientists, and economists), 
who produced an impressive number of experiments on the determinants of 
cooperative behavior (for recent reviews, see e.g., Komorita & Parks, 1994; Van 
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Lange, Liebrand, Messick, & Wilke, 1992). These studies primarily focused on one 
game type, the two-person Prisoner's Dilemma Game', and revealed a number of 
situational, and (inter)personal factors systematically associated with cooperation in 
these dyadic settings. Despite their contributions to the body of knowledge about 
social dilemmas, some serious doubts have been raised about the theoretical basis 
and external validity of these studies (Nemeth, 1972; Pruitt & Kimmel, 1977). 
First, it seemed that a great deal of the research was not so much driven by 
theories, but by the ease with which various factors could be examined in 
experimental settings. As noted by Komorita & Parks (1994, p. 32): 

"One of the first experimental studies of the Prisoner's Dilemma Game was 
conducted by Morton Deutsch in 1958, and for the next ten to fifteen years an 
enormous number of PDG studies were conducted by a variety of social scientists. 
However, there was surprisingly little theoretical progress to explain cooperative 
behavior during this period." 

Thus, the congregation of published studies had not accumulated in a strong 
theoretical framework from which testable hypotheses about the origins of 
cooperation could be derived. Second, because these studies primarily used rather 
abstract experimental games as research settings, they were blamed for an 
insufficient concern with the generalizability of their results to real-life problems 
(i.e., the issue of ecological validity). In light of these criticisms, Pruitt and 
Kimmel (1977, p. 370) formulated a prescription for future social dilemma research, 
namely: 

"theory building in the context of a concern about real-life applications." 

Two decades after these authors' critical review, social dilemma researchers have 
definitely made some progress in increasing the construct and ecological validity of 
their findings. Regarding the first issue, prior work has identified some general 
factors that have been shown to promote cooperation in various kinds of social 
dilemmas (i.e., two-person, multi-person situations), including (a) variations in 
monetary pay-off structure, (b) group size, (c) communication, (d) expectations 
about others' cooperation, and (e) individual difference variables (cf. Van Lange et 
al., 1992). Moreover, research findings have been more strongly embedded in 
theories about cooperation and interdependence, most notably interdependence 

1 The Prisoner's Dilemma refers to a story about two prisoners accused of being partners in 
crime. Each prisoner is approached separately by the district attorney with the proposal to testify 
against his partner. As a result, he will be free and the other will get a long-term sentence. Yet, if 
both testify against each other (i.e., the non-cooperative option), they will both suffer an 
intermediate sentence, and if no one testifies (i.e., the cooperative option) both will receive a short 
sentence. Thus, in more formal terms, the internalities (i.e., reducing own prison sentence) are in 
conflict with the externalities (i.e., increasing other's sentence). 
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theory (Kelley & Thibaut, 1978), goal/expectation hypothesis (Pruitt & Kimmel, 
1977), and - the extended version ~ the structural goal/expectation theory 
(Yamagishi, 1986). By softening the assumption that people are always pursuing 
their rational self-interest, these theories were better able to explain the development 
of cooperation than original social dilemmas theories (e.g., game theory, rational 
choice theory; cf. Luce & Raiffa, 1957; Olson, 1965; Von Neumann & 
Morgenstern, 1947). However, it should be noted that, despite their analytical 
power, it is yet unclear whether these theories have considerable explanatory power 
(i.e., are the predictions derived from these theories correct?). 

Regarding the second issue, the lack of external validity, it is pleasing to 
note that contemporary researchers have shown greater interest in applying their 
findings to real-life social dilemmas. The ecological validity of social dilemma 
research has been enhanced by studying the emergence of cooperation (a) in larger 
groups than the original dyads (e.g., Dawes, McTavish, & Shaklee, 1977; Liebrand, 
1984; Yamagishi, 1986), (b) in different types of dilemma structures, besides the 
prisoner's dilemma game (e.g., chicken, trust and volunteer's dilemma; Diekmann, 
1985; Liebrand, 1983; Liebrand, Wilke, Vogel, & Wolters, 1986), (c) in various 
presentations of the same dilemma (public good or "give some" dilemmas vs. 
resource or "take some" dilemmas; e.g., Kerr, 1989; Messick, Wilke, Brewer, 
Kramer, Zemke, & Lui, 1983; Samuelson, 1993), (d) in multi-trial versus single-
trial dilemmas (e.g., Liebrand, 1984), (e) asymmetric versus symmetric dilemmas 
(Van Dijk & Wilke, 1993, 1995), and, finally, (f) in intergroup versus one group 
settings (e.g., Bornstein, 1992; Insko, Schopler, Hoyle, Dardis, & Graetz, 1990). 
Moreover, some researchers have used experimental laboratory games with a central 
focus on a particular real-life problem (e.g., energy saving; environmental pollution; 
e.g., Jerdee & Rosen, 1974; Stern, 1976; Kramer, McClintock, & Messick, 1986). 
Finally, some have systematically compared strategies promoting cooperation in 
experimental games with cooperative strategies used in field settings (e.g., energy 
conservation, organizational behavior; Rutte, 1990; Samuelson, 1990; for more 
examples, see Volume 5 of Social Behaviour, 1990). However, it should be noted 
that one of the major challenges of social dilemma research, that is, to study social 
dilemmas as they are functioning in the real world (cf. Komorita & Parks, 1994), 
has not yet been realized (for an exception, see Erev, Bornstein, & Galili, 1993). 

The present dissertation extends and complements prior social dilemma 
research in two important ways. First and foremost, the current research focuses on 
attitudes and decisions in a large-scale social dilemma existing in real-life, the 
decision to commute by car or public transportation (carpooling). This makes it 
possible to examine whether the mechanisms underlying cooperation in small-scale 
laboratory studies are also relevant in pervasive real-world dilemmas with infinite 
numbers of people. Second, the research has a strong basis in interdependence 
theory (Kelley & Thibaut, 1978), a theory that is originally developed for analyzing 
and explaining cooperation in dyadic interpersonal relationships. Hence, this 
dissertation will extend traditional social dilemma research on dyads by examining 



10 Chapter 1 

the emergence of cooperation in larger groups. Thus, by providing a social 
dilemma approach to commuting decisions, the current work attempts to strengthen 
both the practical and theoretical basis of prior social dilemma research. 

1.4 Mechanisms and Principles Underlying 
Cooperation in Social Dilemmas 

Rational self-interest and cooperation 
Traditionally, the main assumption underlying game theory constitutes rational self-
interest, arguing that people in interdependent settings will tend to maximize their 
personal outcomes (Luce & Raiffa, 1957; Olson, 1965). Accordingly, in situations, 
such as social dilemmas, where the individual interests are partly conflicting, mutual 
cooperation is very difficult to achieve. Yet, numerous studies have demonstrated 
the emergence of cooperation under various circumstances, and game theory was 
not really able to account for these findings (cf. Hamburger, 1979). For example, 
cooperation is systematically promoted, when the personal costs and the collective 
benefits of cooperation are greater, the group is smaller, communication is allowed, 
and group identity is enhanced (for overviews, see Komorita & Parks, 1994; 
Messick & Brewer, 1983; Van Lange et al., 1992). This rather incomplete list of 
factors is relevant to understanding the main situational variables affecting 
cooperation in social dilemmas. However, what it does not address is whether these 
factors, in combination, may produce greater (or weaker) cooperation than each 
factor separately (i.e., interaction effects). Indeed, social dilemma researchers have 
recently advocated the development of theories to studying the combined effect of 
factors promoting cooperation in (real-life) social dilemmas (e.g., Liebrand, 1992; 
Samuelson, 1990). Moreover, although reviews of social dilemma research have 
made some theoretical progress in identifying and classifying real-world social 
dilemmas (i.e., on the basis of their temporal and spatial properties; cf. Messick & 
Brewer, 1983; Vlek & Keren, 1992), a comprehensive taxonomy is lacking so far. 
Finally, reviews of prior research do not really speak to the perceptual and 
motivational processes by which people may relinquish their immediate self-interest 
for the benefit of others. 

Interdependence theory: A brief overview 
A theory that may be relevant to analyzing the fundamental properties of 
interdependence and the development of cooperation in social dilemmas is 
interdependence theory (e.g., Kelley & Thibaut, 1978; Rusbult & Van Lange, in 
press). Interdependence theory, which has its origins in field theory (Lewin, 1948) 
and theories of social exchange (Homans, 1961; Thibaut & Kelley, 1959), stands as 
the most comprehensive theoretical framework for understanding how 
interdependent people may influence each others' preferences, behaviors, and 
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outcomes. The options and outcomes of interdependence patterns between 
individuals are formally represented in an outcome matrix, which is: 

"...simply a rich and efficient conceptual tool for identifying and formally 
representing the essential features of interaction phenomenon" (Rusbult & Van 
Lange, in press; pp. 7-8). 

In its simplest form, the outcomes are depicted in a 2 x 2 matrix, in which there are 
two people and two options (e.g., the noncooperative and cooperative option). Each 
of the four cells in this matrix represents the joint occurrence of the respective 
decisions and the associated outcomes for both individuals. Relevant to our 
research, the 2 x 2 matrix presentation does also describe interdependence patterns 
with larger numbers of people (i.e., social dilemmas) by drawing a distinction 
between the individual and the collective outcomes. That is, the collective outcome 
is viewed as the product of the preferences and behaviors of all individuals (cf. 
Hamburger, 1979; Rusbult & Van Lange, in press). 

What does interdependence theory contribute to our understanding of social 
dilemmas? First, interdependence theory yields a logical analysis of 2 x 2 outcome 
matrices, in which the total domain of interdependence patterns, including social 
dilemmas, can be described and distinguished on the basis of differences in four 
fundamental properties of interdependence: (a) degree of dependence (e.g., what is 
the impact of an individual decision on the collective outcome?), (b) mutuality of 
dependence (e.g., does each individual's cooperative decision contributes equally to 
the collective outcome?), (c) correspondence of outcomes (e.g., is there 
correspondence or conflict between own and others' outcomes?), and (d) basis for 
dependence (e.g., is there a coordination or exchange problem?). 

These properties are relevant to differentiating social dilemmas from other 
kinds of interdependence structures. Conceptualized in terms of interdependence 
theory, a social dilemma is a situation in which actors are, at least to some extent, 
mutually dependent and their outcomes are moderately correspondent (i.e., in purely 
cooperative situations outcomes are highly correspondent, whereas in purely 
competitive situations they are highly noncorrespondent; cf. Liebrand, 1992). Yet, 
the relative values and strengths of these components determine the precise nature 
of the dilemma. For example, in large-scale dilemmas the degree of dependence 
between individuals is generally lower, and this may negatively affect the 
occurrence of cooperation, because people may realistically believe that their 
contribution to maintaining the collective resource is futile ("personal efficacy"; 
Kerr, 1989). As another example, the basis of dependence in small task groups 
may be better described by coordination (i.e., temporal organization of different 
work activities) or by exchange (i.e., division of same work activities). 

A second important contribution of interdependence theory is that it assumes 
that people's decisions in interdependence settings are not simply shaped by their 
immediate self-interest, but also by their broader motives and goals. Using the 
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outcome matrix as a conceptual tool, interdependence theory draws a distinction 
between given matrix preferences, reflecting people's immediate self-interested 
concerns, and effective matrix preferences, which is a redefined set of preferences, 
reflecting people's broader concerns, such as their long-term goals, strategic 
considerations, and considerations for others' well-being. The psychological 
process, in which people relinquish their direct self-interest to respond to the 
broader issues of interdependence is called transformation of motivation. As an 
example, an environmentalist may behave in ways that yield relatively poor 
personal outcomes (e.g., riding a bike, separating household garbage, and saving 
household energy), but by doing so he or she promotes the (ultimate) well-being of 
society. As another example, a soccer-player may forego his immediate self-interest 
by correcting the mistakes of a team-mate, because this may yield desirable 
outcomes in the near future (i.e., to win the match). 

On a conceptual level, Kelley and Thibaut (1978) distinguish between three 
types of transformations, (a) transpositional transformations, whereby individuals 
use temporal rules to coordinate their actions and those of others (e.g., to get up 
before or after your partner to organize morning activities), (b) sequential 
transformations, whereby individuals adopt strategies that prescribe successive 
choices over a course of interactions (e.g., behavioral strategies like Tit-for-Tat or 
Win-Stay Loose-Change; Messick & Liebrand, 1995), and (c) outcome 
transformations, whereby individuals take into account both their own outcomes and 
those of others (e.g., pro-environmental decisions). Whereas the first and second 
types of transformations are most relevant for describing interdependence patterns 
between two individuals (e.g., intimate relationships), the latter type of 
transformations are relevant to a much broader domain of interdependence 
situations, including large-scale problems, such as environmental pollution and 
traffic congestion. Accordingly, we will further focus on these latter type of 
transformations. 

What are the basic motivational factors that may help to understand why 
people forego their immediate self-interest and cooperate in social dilemmas? 
Among other factors, people may transform the situation into a pro-social one on 
the basis of prevailing social norms, perceptual processes, and individual differences 
in interpersonal orientations. For example, there is evidence that pro-social 
transformations are instigated by norms of justice and fairness (i.e., adoption of 
equity or equality rules; e.g., Van Dijk & Wilke, 1993, 1995). Moreover, pro-social 
concerns are elicited by perceptions about the presumed cooperative intentions of 
others (e.g., Dawes et al., 1977), the relevance of one's contribution (e.g., Kerr, 
1989), the way outcomes are framed (i.e., as gains or losses; cf. Kahneman & 
Tversky, 1979), and the extent to which the collective consequences are uncertain 
(Suleiman & Rapoport, 1989; Wit & Wilke, 1995). 

While these factors may enhance pro-social behaviors among all individuals 
to some extent, there are also important personality differences in the ways 
individuals evaluate and deal with social dilemmas, and these are particularly 
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important to the research presented in this dissertation. The extant literature on 
outcome transformations concentrates on one such interpersonal disposition, so-
called social value orientations (i.e., the ways individuals evaluate their personal 
and others' outcomes; Kuhlman & Marshello, 1975; Messick & McClintock, 1968). 
Prior social dilemma research has provided evidence in support of at least three 
orientations (e.g., Kuhlman & Marshello, 1975; Messick & McClintock, 1968; 
McClintock & Liebrand, 1988): cooperation (i.e., tendency to maximize joint 
welfare), individualism (i.e. tendency to maximize own welfare, regardless of 
others' welfare), and competition (i.e., tendency to maximize relative advantage of 
own versus others' welfare). These orientations have been found to systematically 
affect decisions in social dilemmas, with cooperators or "pro-social" individuals 
exhibiting greater cooperation than "pro-self individuals ~ competitors and 
individualists combined (e.g., Kramer et al., 1986; Van Lange & Liebrand, 1991). 
Moreover, these social value orientations also shape cognitive processes in that 
competitive people perceive interdependent situations and interdependent others as 
more competitive than do noncompetitive people (e.g., Kelley & Stahelski, 1970; 
Van Lange & Kuhlman, 1994). In addition, there may be other dispositions 
relevant to understanding outcome transformations, such as individual differences in 
interpersonal orientation (Swap & Rubin, 1983), and trust (Yamagishi, 1986). 

1.5 A Social Dilemma Approach to Commuting Decisions 

Transformations of the commuting situation 
What transformations do commuters make of the commuting situation and what are 
the properties of interdependence underlying the perceived interdependence structure 
(i.e., effective matrix)? Consistent with many other scientists (e.g., Hamburger, 
1979; Hardin, 1968; Liebrand, 1983; Orbell & Dawes, 1981; Stern, 1992), from the 
perspective of environmental pollution, the decision to commute by car or public 
transportation can be described as a pervasive social dilemma. However, such a 
sketchy analysis is a bit troublesome. As noted by various social dilemma 
researchers, it is important to keep in mind that the application of an 
interdependence structure to a real-life problem is appropriate to the extent that it 
describes the problem accurately: 

"... anything that is said about a game in the abstract can be considered as possible 
relevant to a real-world situation insofar as the game properly abstracts the 
situation" (Hamburger, 1979; p. 83). 

In this light, it may be problematic to a priori conceptualize the commuting 
situation as a social dilemma, first, because their is often disagreement about what 
interdependence structure accurately describes the situation. For example, over the 
past decades the Arms Race between the US and Soviet Union has been described 
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in terms of different kinds of dilemma structures (e.g., as prisoner's, chicken, and 
security dilemma; cf. Komorita & Parks, 1994). Second, based on interdependence 
theory there are strong theoretical grounds to assume that actors may transform the 
same decision situation in fundamentally different ways. Thus, for a proper 
analysis of the commuting situation, we need to examine more carefully how 
commuters may transform the decision situation, and what the fundamental 
characteristics of the perceived interdependence structure are. 

One of the main assumptions underlying interdependence theory is that 
people respond to an interdependent situation, not only on the basis of their 
immediate self-interest (i.e., given matrix preferences) but also on the basis of their 
broader motivations (i.e., effective matrix preferences). It is further assumed that 
the ultimate preferences may be shaped on the basis of how people evaluate their 
own and others' outcomes (i.e., outcome transformations). Accordingly, it is 
proposed that the decision to commute by car or public transportation is not only 
shaped by "primitive" individual concerns, such as convenience, comfort, and 
flexibility, but also by broader concerns, such as the consequences for the 
environment. Moreover, because these problems are created by the behaviors of 
many interdependent others, it is assumed that different transformations of the 
commuting situation will be importantly affected by expectations about what travel 
mode most other commuters will choose. 

For example, commuters who are concerned with the issue of environmental 
pollution, but would still prefer to use their car for reasons of convenience, may 
have the following four preferences in the commuting situation. They may prefer 
best the situation in which they themselves commute by car, whereas most others 
commute by public transportation. In this situation, they can follow their self-
interest, while the collective well-being (i.e., a clean and healthy environment) is 
preserved by others. Their close-to-best preference is perhaps the situation in which 
all people (including themselves) commute by public transportation, and 
environmental problems are minimized. Third, a weaker preference may be 
exhibited for the situation in which all people would commute by car. An 
individual can follow his or her most favorite travel option, but the ultimate 
environmental consequences are disastrous. Yet, they might prefer that situation 
better than the one in which they commute by public transportation, and contribute 
to a better environment, whereas most others commute by car and pollute the 
environment (i.e., the "sucker's" pay-off). 

The perceived interdependence structure underlying an environmental 
interpretation shows similarities to the N-person Prisoner's Dilemma (Dawes, 1980; 
Messick & Brewer, 1983). This interdependence structure is described by the 
property that each individual prefers the noncooperative option (i.e., commuting by 
car) above the cooperative option (i.e., commuting by public transportation). Yet, if 
all or most people decide to noncooperate, they are all worse off than if all or most 
decide to cooperate (see Hardin's [1968] story of the "Tragedy of the Commons"). 
Below, the set of preferences for the individual commuter, transforming the 
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situation into an environmental problem, is presented in a 2 x 2 outcome matrix. 
The ranking of these preferences for the individual commuter reflects the structure 
of an N-person Prisoner's Dilemma (cf. Kelley & Thibaut, 1978; Liebrand, 1983). 

Figure 1. Individual preferences in the commuting situation interpreted as an 
environmental problem with the structure of an N-person Prisoner's Dilemma. 

Note. The number within the little squares reflects the preference ranking for the 
individual commuter, with 1 (= strongest preference) and 4 (= weakest preference). 

As a second example, commuters may be particularly concerned with issues, such 
as the efficiency and travel time of the commuting options. From this point of 
view, commuters may have the following four preferences. First, they may prefer 
most the situation in which they commute by car, whereas most others commute by 
public transportation, because there will be no traffic congestion on their route. 
Second, they may exhibit their close-to-best preference for a situation in which they 
commute by public transportation when others commute by car, so as to avoid 
traffic congestion. Third, they may exhibit a weaker preference for the situation in 
which they themselves, and most others commute by public transportation. The 
weakest preference may be for the situation in which all commute by car, and 
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Differences in properties of the interdependence structure 
What are the main differences between the interdependence structures of an 
environmental and accessibility interpretation of the commuting situation? 
Conceptualized in terms of interdependence theory, these interdependence structures 
are, first, characterized by differences in degree of dependence. Viewing the 
commuting situation as a trade-off between convenience and environment, the 
individual commuter should feel relatively independent from other commuters, 
because their convenience is not likely to be affected by other commuters, while 
their contribution to environmental problem is negligible. However, focusing on the 
problem of traffic congestion commuters are more likely to feel interdependent, 
because the outcomes in terms of travel time are more strongly affected by others' 
decisions. 

Second, in deciding to commute by car or public transportation commuters 
are, at first glance, mutually dependent, because by deciding to commute by car 
they have an equal impact on each others' outcomes in terms of pollution and 
congestion. Yet, a closer look reveals that when focusing on the issue of 
environmental pollution, there is, at least, some asymmetry in dependence in that 
commuters may affect the outcomes of people outside the commuting situation who 
may suffer from the negative side-effects of excessive car use (e.g., smog pollution, 
getting involved in traffic accidents). This nonmutuality has some interesting 
societal implications, in that, for reasons of fairness, car owners are expected to 
contribute relatively more to the well-being of others and society (through higher 
taxes, and fines) than, for example, bike owners (cf. Wit, Wilke, & Oppewal, 1992). 

Third, the outcomes of the individual commuter are at intermediate levels of 
correspondence in both the environmental and accessibility interpretation. That is, 
even though there is a personal incentive to commute by car for each individual, 
there is also an incentive to commute by public transportation, so as to avoid traffic 
congestion, but also to avoid heavy pollution. Thus, the interests of commuters are 
partly in conflict ~ in the sense that each would prefer to take the car ~ but also 
partly overlapping - in the sense that nobody would prefer a situation in which all 
commuters take their car. This makes the decision to commute by car or public 
transportation not always obvious, because it is relatively ambiguous with respect to 
what decision is most appropriate (cf. Liebrand, 1992). 

Finally, the basis for dependence (i.e., whether people must coordinate or 
exchange their decisions?) importantly differs between the interdependence 
structures of an environmental or accessibility problem. Focusing on the problem 
of environmental pollution the situation can be described as a problem with high 
levels of "fate control" (cf. Kelley & Thibaut, 1978), in which people's well-being 
is directly affected and threatened by others' decisions. Thus, solutions to this 
problem require an "exchange" of outcomes, in that all people should give up some 
of their self-interest for a better environment. In contrast, focusing on the problem 
of traffic congestion, the situation is characterized by high levels of "behavioral 
control" (cf. Kelley & Thibaut, 1978). That is, the commuting population should 
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attempt to coordinate their behaviors so as to seek for the optimal level of cars to 
drive on the route without creating traffic jams, or, the optimal number and 
distribution of passengers in trains or buses, so as to provide everyone with a seat. 

Other possible transformations of the commuting situation 
These are two relevant examples of how people may interpret the commuting 
situation — as environmental or accessibility problem. However, in reality, the 
perceived interdependence structure may be more ambiguous (e.g., people may 
interpret the situation as a combination of these problems), or related to a totally 
different set of problems. For example, in the United States many people commute 
by car, although some or most people would rather prefer to commute by bike 
(Stern, 1992). However, because there are, compared to the situation in the 
Netherlands, fewer structural arrangements for bikers (e.g., separate bike lanes), 
people may feel unsafe commuting by bike, particularly when they expect many to 
commute by car. This may lead to a situation in which most continue commuting 
by car, where they might rather prefer to commute by bike. This safety 
interpretation of the commuting situation shows similarities to the structure of an JV-
person Trust Dilemma (Liebrand, 1983). This structure is characterized by the fact 
that individuals are much better off if all or most cooperate (i.e., to commute by 
bike) than noncooperate (i.e., to commute by car). Yet, the more people choose to 
noncooperate, the less attractive it is for the individual to cooperate. Below, the 
outcome matrix of a safety interpretation with a structure similar to an N-person 
Trust Dilemma is depicted in a 2 x 2 matrix. 
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1.6 Main Assumptions, Goals, and Findings of the Research 

Introduction to research 
Following a social dilemma approach, the main assumption of the dissertation is 
that the decision to commute by car or public transportation is shaped by (a) the 
properties of the interdependence structure underlying the commuting situation (i.e., 
social dilemma features), and (b) the different transformations people make of it 
(i.e., interpretations as environmental or accessibility problem). These 
transformations may be instigated by various socio-demographic and interpersonal 
variables, which determine the salience of self-interest versus collective interest. 
Furthermore, it is assumed that these different transformations will come about 
through the individual expectations about the decisions of interdependent others, and 
the expected seriousness of the problems associated with car use. 

Based on these assumptions five experiments were conducted, testing several 
hypotheses regarding the importance of various motivational and perceptual factors 
in shaping commuters' preferences. Moreover, in an exploratory vein, it was 
inspected whether these factors would affect the individual approval of structural 
solutions to this real-life social dilemma. To examine these issues, we utilized 
several different research methodologies, including scenario studies, and a field 
experiment. In the scenario studies, performed through survey and laboratory 
simulations, research participants were confronted with a hypothetical commuting 
situation, in which numerous commuters were (supposedly) involved, and 
information was systematically varied about the environmental and travel time 
consequences of their commuting decisions (for an example, see Appendix I). For 
the benefit of the external validity, the research participants were primarily selected 
from the population of individuals commuting by car on either a regular or 
permanent basis. In addition, a field study was performed, evaluating a structural 
solution to a real-life commuting situation - the implementation of the first carpool 
lane in Europe. These five studies are reported extensively in Chapters 2 to 6 of 
the dissertation. Below, we will briefly discuss the main research goals and 
findings. 

Experiment 1 
Transforming the commuting situation: 

Dependence on car versus public transportation 
The purpose of the first experiment was twofold. First, this research addressed the 
question whether people would make different transformations of the same 
commuting situation on the basis of their dependence on either car or public 
transportation (i.e., how much a person would "need" each of these travel options). 
Second, a more general purpose was to examine whether the standard commuting 
situation would provide a useful paradigm to analyze transformations and decisions 
in large-scale real-world social dilemma, such as the commuting situation. To 
examine these issues, people from two distinct populations in the Netherlands, one 
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being more strongly dependent on cars ~ daily commuters — and the other on 
public transportation — students (i.e., in the Netherlands, students have free access 
to public transportation) ~ were asked to make a single choice for commuting by 
car or public transportation. In advance, information was provided about the 
presumed decisions of a majority of other commuters, and the expected 
environmental and travel time consequences. Based on interdependence theory 
(Kelley & Thibaut, 1978), it was assumed that people's decision would be affected 
by the perceived interdependence structure underlying the decision situation. 

Consistent with predictions, it was found that commuters primarily perceived 
the situation as an accessibility problem — with a structure similar to an N-person 
Chicken Dilemma — whereas students perceived it primarily as an environmental 
problem -- with a structure similar to an N-person Prisoner's Dilemma. That is, 
relative to students, commuters exhibited a greater preference for commuting by 
public transportation when a majority was expected to commute by car, and a 
weaker public transportation preference when a majority was expected to commute 
by public transportation. These different transformations were not or barely 
influenced by the way the decision situation was framed (i.e., as environmental, 
accessibility, or combined problem), leading to the conclusion that commuters and 
students were apparently quite convinced that the choice for car versus public 
transportation reflected an accessibility or environmental problem, respectively. 
Moreover, the arguments they gave for their commuting preferences were consistent 
with these interpretations, in that most commuters reported reasons related to 
efficiency and travel time, whereas most students reported environmental concerns. 
From a more general perspective, these findings delineated that the standard 
commuting situation provides a suitable framework for analyzing commuting 
patterns, by eliciting rather naturalistic reactions from research participants (for 
further details, see Chapter 2). 

Experiment 2 
Transforming the commuting situation: 
The influence of social value orientations 

The second experiment extended and complemented the previous study in three 
important ways. First, the decision situation was replicated in a laboratory setting, 
where commuters would presumably feel more strongly interdependent, because 
they received feedback about the behavior of other commuters, who supposedly 
participated in the same commuting situation. Second, the single-choice commuting 
situation was enlarged to a multi-choice situation, and decisions for car or public 
transportation were made during the period of a working week (i.e., five days). 
Third and most importantly, following the impact of a socio-demographic factor on 
commuting preferences (i.e., dependence on car versus public transportation), this 
experiment addressed the impact of a personality factor, social value orientations, 
which was more directly related to the salience of self-interest versus collective 
interest. It was predicted that, because of their concern with the collective well-
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being, pro-social commuters would primarily view the decision situation as an 
environmental problem, whereas pro-self commuters, being more concerned with 
their personal well-being, would primarily view the situation as an accessibility 
problem. 

Consistent with predictions, it was found that pro-social commuters and pro-
self commuters, who were classified on the basis of the Ring Measure of Social 
Value (Liebrand, 1984; see for more details, Chapter 3), differed in their commuting 
preference, with pro-socials exhibiting a greater preference for public transportation. 
Moreover, pro-socials exhibited a greater preference for public transportation when 
they expected the majority to commute by public transportation, which provides 
some evidence for an environmental interpretation of the commuting situation (with 
an interdependence structure similar to an N-person Prisoner's Dilemma). 
Conversely, pro-selfs exhibited greater preference for public transportation when 
they expected the majority to commute by car, and this was consistent with an 
accessibility interpretation (with an interdependence structure similar to an N-person 
Chicken Dilemma). Further evidence for the role of social value orientations was 
obtained by analyzing commuters' responses to an environmental threat in their 
personal commuting situation. Al l of the pro-social versus only 70% of the pro-self 
commuters indicated that they would immediately leave their car at home in case of 
a smog alarm. 

A final result of the experiment was that travel mode attributes reflecting 
collective concerns (i.e., pollution, public health) were judged to be more strongly 
related to public transportation preferences, whereas travel mode attributes reflecting 
individual concerns (i.e., flexibility, convenience) were considered to be more 
strongly related to preferences for car. This provided some evidence that the 
commuting situation indeed reflected the structure of a social dilemma - a situation 
with opposing individual and collective interests (for further details, see Chapter 3). 

Experiment 3 
Self-interested and pro-social motivations underlying commuting decisions 

The third experiment addressed the impact of two factors related to self-interested 
outcomes (i.e., travel time, travel time variability), and two factors related to 
collective outcomes (i.e., social value orientations, impact of cars on environmental 
pollution) on preferences for commuting by car versus public transportation. The 
aim of the research was, first, to determine the influence of variabilities in travel 
time, which would cause uncertainty about the precise travel times of car or public 
transportation. Extending rational decision models (e.g., game theory, rational 
choice theory), it was hypothesized that public transportation preferences were 
enhanced not only by the belief that public transportation would provide a more 
favorable travel time than the car, but also at least an equally reliable travel time 
(i.e., equal or smaller variability). This hypothesis was strongly supported, and it 
appeared that the effects of time variability on public transportation preferences 
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could be attributed, in part, to a loss of perceived control over the travel time by 
car (cf. Averill, 1973; Bandura, 1986). 

Second, the study examined possible interaction effects between pairs of self-
interested and collective concerns in predicting commuting preferences. In addition 
to the main effect for time variability on public transportation preferences, main 
effects were found for average travel time, level of environmental pollution, and 
social value orientations. Interestingly, the results revealed that out of three 
concerns for commuting by public transportation (i.e., shorter travel time, smaller 
travel time variability, and greater impact of cars on pollution), any combination of 
two concerns increased public transportation preferences more strongly than the sum 
of their separate effects. This seems to indicate that individuals might apply a non-
additive, multiplicative rule in forming their commuting preference. 

The third goal of the experiment was to replicate and complement the prior 
findings regarding the impact of social value orientations ~ in the current 
experiment these were assessed by employing the three-choice Decomposed Games 
method (Messick & McClintock, 1968; for more details about this procedure, see 
Chapter 4 and Appendix II). Consistent with the previous study, it was found that, 
relative to pro-self commuters, pro-social commuters were more concerned about 
the environment, and exhibited greater preferences for public transportation. 
However, no evidence was obtained for the predictions that pro-social commuters 
would be more sensitive to information about collective outcomes (i.e., pollution) 
and pro-self commuters to information about self-interested outcomes (i.e., travel 
time). Regarding the first issue, the preferences of pro-self commuters parallelled 
those of pro-social commuters when the environmental effects of car use were quite 
substantial. A plausible explanation would be that when the collective interest is in 
danger, cooperation may also serve the ultimate self-interest of pro-selfs. Another 
explanation would be that information about the detrimental effects of cars on the 
environment may create such a powerful social norm to cooperate that personality 
differences become less salient (cf. Snyder & Ickes, 1985). Finally, that pro-self 
and pro-social commuters did not differ in their sensitivity to information about 
travel time is perhaps understandable from a theoretical model of social value 
orientation, suggesting that pro-socials assign greater weight than pro-selfs to 
collective outcomes, but these groups assign equal weights to outcomes for self 
(Wyer, 1969). 

Experiment 4 
Pro-social goals and expectations in the commuting situation 

The fourth experiment extended and complemented the prior experiments in several 
ways. First, in line with the goal/expectation hypothesis (Pruitt & Kimmel, 1977), 
it was argued that public transportation preferences would be greater to the extent 
that people were more strongly concerned about the collective interest (i.e., pro-
social orientation), and expected many other people to cooperate as well (i.e., high-
trusting individuals). Accordingly, the main prediction was that pro-social 
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commuters with high levels of trust — as measured by Yamagishi's (1986) Trust 
scale - would have greater preferences for public transportation than either low-
trusting pro-social commuters, or pro-self commuters, regardless of their level of 
trust. The predicted interaction of social value orientation and trust was indeed 
found. Interestingly enough, greater public transportation preferences were also 
obtained for pro-self commuters with low trust than high trust, which may well be 
explained by the fact that pro-selfs primarily viewed the decision situation as an 
accessibility problem (with a structure similar to an N-person Chicken Dilemma), in 
which it is more profitable take public transportation to the extent that fewer others 
are expected to do the same. 

Second, hypotheses regarding the sensitivity of social value orientations to 
information about the travel time and environmental pollution conditions were 
tested again in this experiment. As opposed to the findings of the previous 
experiment, it was found that, relative to pro-social commuters, pro-self commuters 
exhibited more pronounced preferences for public transportation when there was a 
high probability of traffic congestion. However, no evidence was obtained for an 
interaction between social value orientation and the salience of environmental 
pollution. 

A third goal was to replicate the earlier reported multiplicative effect of two 
different concerns to commute by public transportation (see experiment 3). Despite 
the fact that a more favorable travel time by public transportation and a greater 
impact of cars on environmental pollution independently increased public 
transportation preferences, their combination had no surplus effect. 

A final, explorative goal was to examine commuters' approvals and 
evaluations of a series of structural solutions to the commuting situation. On the 
basis of structural-goal/expectation theory (Yamagishi, 1986), it was argued that 
public transportation use could be stimulated effectively only when the individual 
freedom to commute by car was either eliminated or restricted. First, a factor 
analysis of these solutions revealed that commuters perceived a distinction between, 
on the one hand, freedom-restricting solutions (e.g., obligation to commute by car, 
reduction of parking places), and, on the other hand, freedom-preserving solutions 
(e.g., information about disadvantages of commuting by car, environmental 
campaign). Second, commuters exhibited a greater preference for freedom-
preserving solutions, and did not at all prefer freedom-restricting solutions. These 
preferences were not or hardly affected by the individual social value orientation or 
trust. Yet, in evaluating different types of change, pro-social commuters seemed to 
be more concerned than pro-self commuters with the collective effects of these 
interventions, and Iow-trusters seemed to be more concerned than high-trusters with 
the consequences of these interventions for their individual interest (for further 
details, see Chapter 5). 
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Experiment 5 
Structural solutions in the commuting situation: 

A field experiment on the first carpool lane in Europe 
The fifth experiment complemented the previous experiment by addressing the 
impact of a structural solution in a real-life commuting situation — the 
implementation of the first carpool lane in Europe. The main research question was 
how commuters would respond psychologically to this intervention in their own 
commuting situation. The lane was built on one of the most congested highways in 
the Netherlands — the route from Amersfoort to Amsterdam ~ and was exclusively 
reserved for cars carrying at least three people. To examine the effects of the 
carpool lane, a quasi-experimental research design was developed, including two 
kinds of commuters (i.e., solo drivers, carpoolers), two different routes (i.e., carpool 
lane route, control route), and two measurement times (i.e., one month preceding 
and following the opening of the lane). Although it was expected that this lane 
would enhance the perception about a more favorable travel time of carpooling, the 
main hypothesis was that this intervention would evoke a process of self-
justification among solo drivers who were faced with this lane. This would arise 
from feelings of relative deprivation among those solo drivers who would not be 
able to carpool, and/or from feelings of dissonance among those who were largely 
unwilling to carpool. The results revealed that, relative to judgments made by solo 
drivers before opening of the lane, judgments made after opening were more 
negative about carpooling. Specifically, it was found that solo drivers on the route 
providing the carpool lane decreased the importance of an attribute inherently linked 
to carpooling (i.e., low travel costs), and increased the importance of an attribute 
inherently linked to solo driving (i.e., flexibility). Moreover, whereas carpoolers on 
the carpool lane became increasingly positive about carpooling, solo drivers on both 
the carpool lane route and control route exhibited a much weaker preference for 
carpooling after establishment of the lane. 

A second research question addressed the impact of collective efficacy 
judgments (i.e., the belief that society is able and willing to promote carpooling; cf. 
Bandura, 1986; Kerr, 1989) on the prediction of carpool intentions among solo 
drivers. Based on a social dilemma frame work, it was expected that, in addition to 
the well-established behavioral determinants ~ attitudes, social norms, and self-
efficacy (cf. theory of planned behavior; Ajzen, 1987), collective efficacy would 
have an independent effect on predicting carpool intentions. Indeed, some 
preliminary evidence was obtained that the weak carpool intention of solo drivers 
could be attributed, in part, to a low perception of the collective efficacy of 
carpooling. 

As a final result, consistent with a social dilemma interpretation of the 
decision situation, it was found that attitudes serving the collective interest (i.e., 
good for environment) were considered to be more strongly related to preferences 
for carpooling, whereas attitudes serving self-interest (e.g., flexibility, comfort) were 
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considered to be more strongly related to preferences for driving solo (for further 
details, see Chapter 6). 

1.7 General Discussion 

Main conclusions 
This dissertation utilized a social dilemma approach to examine attitudes and 
decisions in a real-world social dilemma, to commute by car versus public 
transportation or carpooling. Starting with an evaluation of traditional approaches 
to analyze and modify transportation patterns (i.e., reinforcement and attitude 
model), the possible merits of a social dilemma approach were discussed. This 
model, which is based on interdependence theory (Kelley & Thibaut, 1978) and the 
extant literature on social dilemmas, provided a conceptual framework in which to 
understand how commuting preferences are shaped by the interdependence structure 
of the decision situation (i.e., the social dilemma features), and the transformations 
commuters made of the decision situation. Several experiments were conducted to 
examine determinants of commuters' decisions. The major findings of these studies 
can be summarized into four more general conclusions. The first conclusion is that 
the decision situation of commuters was indeed perceived as a social dilemma, a 
situation in which individual and collective interests are at odds. Second, consistent 
with a social dilemma approach, commuting preferences are not only shaped by the 
immediate, self-interested outcomes of commuters (i.e., the given matrix 
preferences), but also by their broader motives and concerns in the commuting 
situation (i.e., the effective matrix preferences). For example, depending on the 
salience of self-interest or collective interest commuters perceived the decision 
situation as either an environmental problem (with a structure similar to an N-
person Prisoner's Dilemma) or as an accessibility problem (with a structure similar 
to an N-person Chicken Dilemma). The third conclusion must be that, despite some 
optimism about the effectiveness of structural solutions in solving real-world social 
dilemmas (e.g., Messick & Brewer, 1983; Rusbult & Van Lange, in press), their 
implementation may have unintended negative side-effects, because they may be 
perceived as a threat to the individual self-determination. Fourth, the findings of all 
five experiments indicated that preferences for public transportation were often 
much better explained by the combined impact of two personality variables, two 
situational variables, or one personality and one situational variable, than by the 
sum of their separate effects. This seems to suggest that cooperation in a real-world 
social dilemma may be best studied from an integrative approach that takes into 
account both the personal and the situational determinants of behavior (cf. 
Kihlstrom, 1987). 

In the next sections, these more important contributions of the research will 
be discussed in greater detail, together with their theoretical and practical 
implications. In addition, we will outline some of the strengths and limitations of 



26 Chapter 1 

the present research, and suggest ideas for future work. The overview chapter will 
be closed with an evaluation of various research paradigms to study social 
dilemmas in the real-world. 

Conclusion 1: 
The commuting situation as social dilemma 

This dissertation extended prior research on transportation patterns by emphasizing 
the importance of the interdependence structure of the decision situation. Although 
the aim of the research was not so much to provide a theoretical analysis of the 
fundamental interdependence properties of the commuting situation, there was some 
evidence indicating that the decision situation was interpreted as a social dilemma 
by the commuters. First, it was demonstrated that travel attributes serving the 
individual self-interest (i.e., flexibility, comfort, and travel time) were judged to be 
more strongly associated with commuting (alone) by car, whereas travel attributes 
serving the collective interest (i.e., environment and public health) were considered 
to be more strongly associated with public transportation and carpooling (see 
Chapters 3 and 6). Moreover, consistent with a social dilemma interpretation, it 
was found that commuters considered these self-interested concerns to be more 
important determinants of their decision than collective concerns (see Chapter 6). 

Some indirect evidence for a social dilemma interpretation was provided by 
the finding that factors associated with enhancing cooperation in experimental-
gaming studies also enhanced cooperation in this real-life dilemma. For example, 
preferences for public transportation systematically varied with the reported travel 
time and pollution consequences, factors affecting the salience of self-interest and 
collective interest, respectively (see Chapters 4 and 5). Indeed, prior social 
dilemma research consistently revealed that cooperation is enhanced when the basis 
for collective rationality becomes more salient (e.g., Kelley & Grzelak, 1972; 
Komorita, Sweeney, & Kravitz, 1980). In addition, parallel to prior social dilemma 
research (e.g., Kuhlman & Marshello, 1975; Sattler & Kerr, 1991; Van Lange & 
Kuhlman, 1994; Yamagishi, 1986, 1988), commuting preferences were also shaped 
by individual differences in social value orientations and trust (see Chapters 3, 4, 
and 5). Moreover, social value orientations also predicted the individual reaction to 
a potential environmental disaster in the commuting situation (i.e., smog alert; see 
Chapter 3). These findings underscore the importance of interpersonal dispositions 
in how people respond to a large-scale dilemma in the real-world. Also, they 
complement prior research by emphasizing the relevance of personality differences 
related to egoism and altruism in understanding the issue of environmental pollution 
and how such collective problems may become disastrous. This is particularly 
important in light of Stern's (1992, p. 284) remark in his extensive review of 
psychological research to environmental pollution that: 

"Personality variables rarely show systematic relationships to environmentally 
relevant behavior, with the exception of locus of control and related variables." 
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Nevertheless, despite the convergent support for a social dilemma interpretation of 
the commuting situation, it should be noted that the commuting scenarios in the 
present studies were particularly designed to highlight the contrast between 
individual and collective concerns, and this may have contributed to the effects of 
personality and situational variables related to self-interest versus collective interest 
(so-called precipitating situations; cf. Snyder & Ickes, 1985). In this regard, it is 
also important to note that, whereas the scenario studies revealed consistent 
evidence for the role of personality differences (i.e., in social value orientations), no 
dispositional differences were found in how people responded to the implementation 
of the carpool lane (see Chapter 6). Among other explanations, this may indicate 
that, in reality, there may be important situational variables evaporating the impact 
of relevant (inter)personal factors on the development of cooperation (e.g., no or 
limited access to public transportation facilities, difficulties with finding carpool 
partners, or coordinating work schedules). Thus, it seems appropriate to replicate 
the above findings concerning the influence of various social dilemma factors with 
a more direct focus on actual commuting decisions. 

Conclusion 2: 
Evidence for transformations of the commuting situation 

Contrary to the reinforcement model (e.g., Olson, 1965; Skinner, 1953), the social 
dilemma model assumed that commuters would not only respond to the commuting 
situation on the basis of their immediate self-interest (i.e., the given matrix 
preferences), but might relinquish their self-interest on the basis of their broader 
motives in the decision situation (i.e., the effective matrix preferences). There was 
converging evidence in support of these transformation processes. A first factor 
associated with transformation of motivation (Kelley & Thibaut, 1978; Rusbult & 
Van Lange, in press) was uncertainty about the travel times associated with 
commuting by car versus public transportation (see Chapter 4). Our research 
revealed that commuting preferences were not only shaped by beliefs regarding 
differences in average travel time, but also by beliefs regarding differences in 
variability of travel time. Commuters strongly preferred public transportation above 
their car when it would yield at least an equal time variability, regardless of what 
the average travel time would be. Thus, inconsistent with game-theoretical notions 
(Olson, 1965), individuals did not respond to the concrete and immediate outcomes 
in the commuting situation (i.e., a short travel time), but also to the perceived 
uncertainty of these outcomes (cf. "certainty-effect"; Kahneman & Tversky, 1979). 
This finding underlines the individual desire to reduce uncertainty as a major 
psychological motive at work in social dilemmas, situations in which individuals are 
frequently faced with uncertainties about the outcomes of their own and others' 
decisions (cf. "social and environmental uncertainty"; Suleiman & Rapoport, 1989; 
Wit & Wilke, 1995). 

Second, transformation of motivation was set in motion by an individual's 
dependence on either car or public transportation. Individuals being strongly 
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dependent on either their car (i.e., Dutch commuters) or public transportation (i.e., 
Dutch students) interpreted the same commuting situation very differently, 
respectively more in terms of accessibility problems or environmental problems. 
Moreover, the most frequently reported arguments that these groups gave for their 
commuting preference were quite consistent with either an accessibility or 
environmental interpretation (see Chapter 2). 

Finally, a third factor related to transformation of motivation was social 
value orientation. It was found that commuters who were primarily concerned with 
their immediate self-interest - pro-self people - viewed the decision situation more 
strongly in terms of travel time and congestion problems, whereas commuters 
primarily concerned with collective well-being - pro-social people -- viewed it 
more strongly in terms of environmental pollution (see Chapter 3). Consistent with 
these interpretations, relative to pro-selfs, pro-socials assigned greater importance to 
the environmental consequences of their commuting decisions (see Chapters 3 and 
4). Congruent with a social dilemma model, these differential transformations were 
expected to emerge through the individual expectations about the commuting 
behaviors of others. Indeed, when a majority of commuters was expected to 
commute by public transportation, pro-social commuters would opt for public 
transportation as well, whereas pro-self commuters would opt for the car. Thus, 
these two value orientations perceived two fundamentally different interdependence 
structures underlying the decision situation, for pro-socials one that was more 
closely related to an N-person Prisoner's Dilemma - representing a deliberation 
between own convenience and the environment - and for pro-selfs one that was 
more closely related to an N-person Chicken Dilemma ~ representing a concern for 
efficiency and travel time (see Chapter 3). Additional evidence for these different 
transformations was obtained by comparing commuting preferences among social 
value orientations with different trust levels (see Chapter 5). Consistent with an 
environmental interpretation, it was found that pro-social commuters with high 
levels of trust exhibited greater preferences for public transportation than either low-
trusting pro-socials or pro-selfs, regardless of their level of trust (cf. 
goal/expectation-hypothesis; Pruitt & Kimmel, 1977). 

To summarize, these findings quite convincingly demonstrated that people 
had very different motivations underlying their commuting preferences, and that at 
least some people were motivated to relinquish their immediate self-interest (i.e., to 
commute by car) on the basis of their broader concerns in the commuting situation 
(i.e., to avoid uncertainty and traffic congestion, to act in a responsible and 
environment-preserving manner). These transformation processes gave rise to 
various interpretations of the commuting situation (i.e., as accessibility or 
environmental problem), and these were closely related to their commuting 
preferences. Admittedly, our research did not directly measure the concept of 
transformation of motivation. Yet, recent research has provided some more direct 
evidence for these transformation processes in the commuting situation by showing 
that the effective matrix preferences of commuters are indeed more strongly related 
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to their commuting decisions than the given matrix preferences (Joireman, Van 
Lange, Kuhlman, Van Vugt, & Shelley, in press). 

Conclusion 3: 
Negative side-effects of structural solutions in the commuting situation 

By focusing on the structural aspects of the decision situation, a social dilemma 
approach suggests the relevance of structurally-based solutions. These solutions are 
aimed at changing the interdependence structure of the decision situation, by 
altering either the reward structure, the physical environment, or the individual 
freedom to choose (e.g., Messick & Brewer, 1983; Samuelson & Messick, 1986; 
Vlek & Michon, 1992; Yamagishi, 1986). It was expected that structural solutions 
would be particularly useful for promoting cooperation in social dilemmas with 
large numbers of actors, because the expectations about others' voluntary 
cooperation may tend to be rather low (cf. structural-goal/expectation theory; 
Yamagishi, 1986). Nevertheless, the current research revealed that commuters did 
not at all approve of structural solutions to diminish car use, particularly those that 
limited the individual freedom of choice. First, it was found that, relative to 
freedom-preserving solutions (e.g., information about disadvantages of cars), 
freedom-restricting solutions (e.g., reducing parking space, the obligation to 
commute by public transportation) were perceived by commuters as far less 
effective, and as a greater threat to the individual freedom, the collective and the 
individual interest. Accordingly, commuters did not particularly favor structurally-
based solutions to the commuting situation, despite the salience of environmental 
and congestion problems associated with excessive car use (see Chapter 5). 
Second, evidence was obtained that after the implementation of a structural solution 
in a real-life commuting situation ~ the carpool priority lane - the attitudes and 
preferences toward carpooling among solo drivers were much more negative than 
before. This could be attributed to a process of self-justification, a psychological 
revaluation of the travel options so as to maintain a positive impression of the 
chosen option (cf. Aronson, 1988). 

What may account for the negative reactions to structural solutions and how 
can these be avoided? A first explanation may be that commuters have very limited 
possibilities to commute by public transportation or carpool. That is, a considerable 
number of people may simply be unable to abandon car use, because there are 
various obstacles associated with using alternative travel modes (e.g., irregular 
working schedules, limited public transportation facilities). Indeed, in the carpool 
study the reported self-efficacy to carpool among solo drivers was extremely low. 
Second, commuters may be skeptical about the effectiveness of these and other 

solutions to decrease car use (e.g., will a sufficient number of people actually stop 
using their cars?) and may therefore show no willingness to decrease their own car 

use. This interpretation was supported by the finding that perceptions of collective 
efficacy (cf. Bandura, 1986; Kerr, 1989) significantly predicted solo drivers' weak 
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intention to carpool, beyond traditional psychological variables such as attitudes, 
social norms, and self-efficacy (theory of planned behavior; Ajzen, 1987). 
Third, structural solutions may be perceived by the public as too drastic and too 
much infringing on the individual freedom (Samuelson, 1993). Accordingly, 
commuters may respond negatively to these interventions because they may fear for 
their autonomy (i.e., car use is viewed by many as a basic right). 

Conclusion 4: 
Evidence for multiplicative effects of factors 

promoting cooperation in the commuting situation 
As noted in the introduction of this overview, there is a growing concern in social 
dilemma research with how various factors may interact in explaining and 
promoting pro-social behavior (e.g., Knight, Johnson, Carlo, & Eisenberg, 1994; 
Liebrand, 1992; Samuelson, 1990). Examining these interactions may be 
particularly important in real-life social dilemmas, because, relative to laboratory 
situations, naturalistic settings are often more ambiguous and unstructured, and do 
not provide strong situational cues to respond in certain ways (Snyder & Ickes, 
1985). Accordingly, behavior may be shaped by the various interpretations of the 
decision situation, and these may be a function of both personality and situational 
variables. In this dissertation many interaction effects have been observed, 
including person x situation, person x person, and situation x situation interactions. 
They indicate that cooperation in this large-scale dilemma (i.e., to commute car or 
by public transportation) can be much better understood from an integrative 
perspective, that recognizes the relevant situational and personal determinants, and 
their interactions in shaping pro-social behavior (cf. Kihlstrom, 1987; Mischel, 
1968). 

First, consistent evidence was found for the idea that personality and 
situational variables, in combination, may better explain public transportation 
preferences than the sum of their separate effects (cf. Bern & Allen, 1974; Kenrick 
& Funder, 1988). The effect of social value orientation on commuting preferences 
was strongly moderated by situational determinants, such as expectations about the 
decisions of others, and the salience of traffic congestion, and environmental 
pollution. For example, pro-social commuters were more willing to commute by 
public transportation when they expected others to take public transportation as well 
(see Chapter 3). In contrast, pro-self commuters were more likely to commute by 
public transportation when they expected others to commute by car, and also when 
they expected heavy traffic congestion (see Chapters 3 and 5). 

Second, a novel finding of the present dissertation was that the combination 
of two dispositional variables, social value orientations and trust, importantly 
shaped public transportation preferences, with high-trusting pro-socials exhibiting 
greater public transportation preferences than both low-trusting pro-socials and pro-
selfs, irrespective of their level of trust (cf. goal/expectation hypothesis; Pruitt & 
Kimmel, 1977). This finding denotes that the prediction of pro-social behaviors can 
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be enhanced by the use of multiple dispositional predictors. In fact, focusing on the 
influence of one single personality trait may often lead to the erroneous conclusion 
that there is no relationship between personality and behavior. In the context of 
environmental pollution, this may help to understand why prior research has 
revealed only weak correlations between single personality variables and 
environmental behavior (Stern, 1992). 

Finally, interaction effects were also obtained for pairs of situational 
variables. One of the studies revealed that when two out of three situational 
barriers to commute by public transportation (i.e., longer travel time, greater 
variability in travel time, low environmental impact of cars) were simultaneously 
removed, their combined effect was more pronounced than the sum of their separate 
effects. Hence, commuters tend to use a compensatory, multiplicative rule, instead 
of an addition-of-utilities rule to determine their preferences (see Chapter 4). Yet, 
another study showed that when a self-interested and pro-social motive to commute 
by public transportation were highlighted at the same time (i.e., shorter travel time, 
and heavy pollution of cars), their combination did not have a stronger impact than 
the sum of the separate effects (see Chapter 5). A plausible explanation for this 
discrepancy may be that for people to choose public transportation, their cognitive 
set of relevant evaluative dimensions should contain at least as much benefits 
associated with public transportation as with cars. 

Practical implications 
Information about the reliability of alternative travel modes. Commuters in 

the research sample exhibited a preference not only for a short, but also for a 
reliable travel time. It is not likely that public transportation nor any other travel 
mode can really compete, at this moment, with the car in terms of their average 
travel times. However, given that car commuters are increasingly experiencing 
heavy traffic congestion and difficulties with finding parking space, it may be that 
traveling by public transportation frequently provides a more reliable travel time 
than by car. Similarly, for short distances, commuting by bike may often yield a 
more predictable travel time than the car. If this is true, it may be promising to 
focus in campaigns on this advantage of commuting by public transportation and 
bike. 

Information about the environment. Because some commuters perceive the 
commuting situation more as an environmental problem (with the underlying 
structure of a Prisoner's Dilemma), whereas others perceive it as an accessibility 
problem (with the underlying structure of a Chicken Dilemma) they may respond 
very differently to campaigns stressing the significance of the environment and the 
environment-preserving efforts of other people. Whereas such messages might 
influence the decisions of people who are generally concerned with the collective 
interest (e.g., pro-social value orientations) and/or those who expect many others to 
voluntarily give up their self-interest (i.e., high-trusting people), they may not at all 
affect the decisions of individuals who are primarily concerned with their self-
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interest (e.g., pro-self value orientations). Perhaps this may help to understand why 
environmental campaigns have not been terribly successful in changing people's 
transportation decisions (Baerwald, 1985; Kostyniuk, 1982). Rather than providing 
information about the environment, perhaps more promising are campaigns stressing 
the individual gains of environment-preserving behaviors, because they might 
influence people with various orientations. For example, in the commuting context, 
people may be persuaded to use public transportation by stressing its advantages in 
terms of a greater travel comfort, and a shorter and more reliable travel time. It 
goes without saying that such messages are only effective to the extent that they are 
realistic, which may require some structural changes in the availability and quality 
of public transportation. 

Solving both environmental and congestion problems? It is good to realize 
that even if some interventions would succeed in reducing the car use of 
considerable numbers of people, the long-term effects are uncertain. That is, 
individuals who perhaps commuted by train so as to avoid congestion problems, 
may be driven back into their cars when they expect more people to commute by 
train, and therefore fewer problems related to traffic jams and finding parking 
space. Thus, remedies to change transportation patterns should take into careful 
consideration the different social dilemmas that people perceive to underlie the 
transportation situation, because these interpretations might determine the ultimate 
success of car-reducing interventions. 

Accentuating two benefits at the same time. Some of the findings suggest 
that people may be persuaded to leave their cars when several benefits of alternative 
travel options are highlighted simultaneously (e.g., providing information about the 
travel time and environmental benefits of alternatives). Indeed, interventions 
focusing on one single benefit may not be a strong enough motivator to change 
people's behaviors, and they may easily evoke a process of self-justification among 
commuters as was observed in the field-study on the carpool lane. However, this is 
perhaps less likely to happen when people are all of a sudden faced with multiple 
advantages associated with alternative commuting options, because this would make 
it harder to find a good excuse for why they are still using their car. Accordingly, 
it seems worthwhile to implement two or more interventions at the same time, for 
example, the provision of a carpool lane together with the provision of tax-benefits 
for carpoolers. 

Decentralization. The research findings revealed that commuters preferred 
individually-based solutions (e.g., information, communication strategies) much 
better than structurally-based solutions (e.g., punishments, physical interventions), 
and justified their car use when confronted with a structural intervention in their 
own commuting situation. In view of this, future attempts to decrease car use and 
promote alternative travel modes must take into account the following. First, it 
seems important to know what mechanisms people use to justify their car use. For 
example, people seem to frequently underestimate the travel time of commuting by 
car, while overestimating the travel time by public transportation. Such unrealistic 
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optimistic beliefs about car use may be tackled by providing them with more 
realistic travel time information. Second, before implementing any structural 
change, it must be examined whether a sufficient number of people believe they are 
actually capable of performing the desired behaviors. Third, it is important to know 
whether people feel that the environmental and congestion problems can be resolved 
by their mutual efforts (i.e., perceived collective efficacy), that their personal 
contribution does matter, and that considerable others are also willing to contribute. 
Of course, particularly in large-scale social dilemmas, like environmental pollution, 
people may tend to hold rather pessimistic beliefs about these factors. 

These considerations should encourage a more decentralized approach to 
changing transportation patterns. That is, instead of communicating to citizens 
directly, coordinating governments should make use of intermediate authorities, 
such as companies or other institutions, and stimulate them to develop their own 
projects to reduce car use (e.g., implementation of vanpool or carpool systems). 
Advantages of this approach are, first, that these institutions are perhaps better able 
to match the individual needs and wishes of commuters. For example, for 
companies in inner cities it may be more easy to stimulate bike use among their 
employees, whereas for companies in industrial parks perhaps carpool programs are 
more suitable. Second, commuters may feel a stronger commitment to these 
institutions than to the national government, and are therefore more willing to 
accept drastic interventions from them than from the superimposed government (see 
the carpool lane experiment). Finally, people may feel more responsible for and be 
more optimistic about the management of the problems related to car use when 
these problems are presented more locally (e.g., how can we diminish congestion 
and pollution in our area?). Thus, decentralization may enhance both the feelings 
of commitment, personal responsibility, self-efficacy and collective efficacy among 
commuters, which, in turn, may increase their willingness to contribute (cf. Kerr, 
1989). An example of decentralization in the Netherlands is the recently 
implemented traffic management program (cf. Van Lange, 1995) in which 
companies and institutions, in collaboration with the national government, develop 
plans to reduce private car use among their employees. Similar forms of 
decentralization have been undertaken in the domains of energy conservation and 
health education, and these provide good evidence that local activities can be very 
helpful in promoting the desired environmental and health behaviours (e.g., through 
community or social network approaches; e.g., Weenig, Schmidt, & Midden, 1990; 
Van Assema, 1993). 

Strengths, limitations, and suggestions for future research 
Before closing this overview, it seems appropriate to evaluate some strengths and 
limitations of the current work. One potential limitation concerns the fact that in all 
but one experiment (see Chapter 6), scenario paradigms were used to measure 
commuters' decisions. Consequently, this paradigm does not rule out tendencies of 
social desirability and self-presentation, and this may account for the relatively high 
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overall preference for public transportation that was found in these scenario studies, 
and particularly in conditions where serious environmental pollution — a socially 
desirable attribute — was reported. However, these tendencies are presumably not 
responsible for the main effects of travel time, and travel time variability, because 
these outcomes are primarily related to self-interest. Moreover, these biases are less 
likely to account for the effects of social value orientations, because the 
measurements of social value orientations are free of inclinations toward social 
desirability (Platow, 1992; Van Vugt & Samuelson, 1995), nor do they account for 
the various interaction effects that were found between social value orientations and 
other factors (i.e., expectations about others' decisions, levels of pollution and 
congestion). In this regard, it should also be noted that various features of the 
scenario studies (e.g., using real commuters and realistic outcomes, creating the 
impression that many commuters participated in the decision situation) have 
enhanced the ecological validity of the current findings. Finally, some additional 
findings related to commuters' actual behavior (e.g., judgments of travel attributes, 
reports of reactions to smog alerts) were quite consistent with the findings obtained 
in the hypothetical commuting situations, hence providing additional evidence for 
the validity of our research paradigm. 

This is not to deny, however, that factors promoting public transportation in 
these situations may be overshadowed, in reality, by more powerful social and 
situational constraints (cf. Weiner, 1980). Indeed, the fact that social value 
orientations did not predict commuting decisions in the field study on the carpool 
lane may well be explained by such constraining factors (e.g., irregular work 
schedules, difficulties finding carpool partners). Thus, it would be fruitful to 
replicate the current findings with a more direct focus on behavior. The results of 
our research may serve as a starting point for further designing and implementing 
more expensive and time-consuming field studies in the context of transportation 
and other environmentally relevant behaviors. 

A second limitation pertaining to social value orientations is the fact that the 
research samples in the current work consisted for 50 to 80% of pro-social 
commuters. Although these percentages are not uncommon in social dilemma 
research (for a recent review, see Van Lange & Messick, in press), tendencies of 
self-selection may have been responsible for the sample compositions. Indeed, 
previous research has demonstrated that pro-social individuals are more willing to 
participate as volunteers in experiments than individualists or competitors 
(McClintock & Allison, 1989). Accordingly, the possibility of a selection bias may 
provide an alternative explanation for the high overall preference for public 
transportation obtained in the present research. From a practical viewpoint, the 
possibility of such self-selection processes may have important implications for the 
effects of voluntary-based environmental programs, because it seems to indicate that 
such activities may primarily attract a group of pro-social people, and may not 
sufficiently reach people with pro-self orientations, who are presumably most 
responsible for environmental pollution. 
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A third limitation is that the current studies did not directly measure the 
motivational and cognitive states underlying commuters' preferences. First, the 
feelings of deprivation and dissonance that were presumed to underlie self-
justification effects were not actually measured (see Chapter 6). More importantly, 
the transformation processes (e.g., accessibility vs. environmental interpretations) 
that were assumed to take place among commuters with different social value 
orientations and levels of car versus public transportation dependence were not 
directly assessed, but were inferred from their decisions (see Chapters 2 and 3). 
Yet, some indirect evidence for these transformation processes was obtained in that 
students, when asked to verbalize the reasons for their commuting preference, 
reported arguments related to a concern with the environment, whereas commuters 
reported concerns with efficiency and travel time (see Chapter 2). 

Despite the fact that it is not easy to unequivocally demonstrate these 
transformation processes (cf. Rusbult & Van Lange, in press), we believe future 
research should be aimed at examining the concept of transformation of motivation 
more directly. A potentially useful technique is to have commuters rank their 
preference for combinations of outcomes for self and others in the commuting 
situation (e.g., how much do you prefer the situation in which you commute by car, 
and most others commute by public transportation? etc.) ~ which correspond to the 
cells in the 2 x 2 outcome matrix. This ranking procedure may reveal important 
information about what interdependence structure commuters perceive to underlie 
the decision situation. For example, the results of a recent experiment using this 
procedure revealed that pro-social commuters exhibited greater preferences for the 
situation in which most people, including themselves, would commute by public 
transportation, whereas pro-self commuters exhibited greater preferences for the 
situation in which they would commute by car, and most others by public 
transportation (Ruiter, Van Vugt, Meertens, & Van Lange, 1995). Moreover, some 
recent findings were obtained (Joireman et al., in press) showing that commuters' 
effective matrix preferences (i.e., their general evaluation of the commuting 
situation) were more strongly related to their decision to commute by car or public 
transportation than the given matrix preferences (i.e., evaluation on the basis of only 
travel time or convenience considerations). 

Some strengths of the current work are also worth discussing. First, this 
dissertation is one of the primary attempts to study attitudes and decisions in a 
large-scale real-world problem, environmental pollution, from an explicit social 
dilemma framework. Although many researchers have suggested that environmental 
pollution can be described as a pervasive social dilemma (e.g., Dawes, 1980; 
Hardin, 1968; Komorita & Parks, 1994; Samuelson, 1990), so far no empirical 
evidence has been provided in support of this claim. We may only hope that the 
current research will be followed by more studies examining environmental 
pollution and other important real-world problems on the basis of insights derived 
from the social dilemma literature. 
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A second strength of the current work is that it has provided some of the 
first evidence of how people actually respond to a structural solution in a real-world 
social dilemma. Prior research has concentrated primarily on whether people would 
opt for structural solutions, and how they would evaluate these solutions (e.g., 
Messick et al., 1983; Samuelson, 1993). Despite some optimism among social 
dilemma researchers and policy makers about the effectiveness of structural 
solutions (e.g., Messick & Brewer, 1983; Rusbult & Van Lange, in press), these 
interventions may have negative side-effects, because people may perceive it as a 
threat to their autonomy and self-determination (cf. Samuelson, 1993). Further 
research is needed to examine how structural solutions in the real-world are 
perceived, how people respond to these solutions, and how negative reactions can 
be avoided. This may require an intensive collaboration of psychologists — who 
have been relatively mute on the topic of structural change — with other social 
scientists, such as sociologists and political scientists that have a more established 
tradition in studying the effects of institutional and structural change (e.g., Edney, 
1980; Orbell & Wilson, 1978; Ostrom, 1990). 

Finally, traditional approaches to examine transportation patterns tend to view 
people as relatively independent decision makers (i.e., the reinforcement and attitude 
model). Although these approaches are parsimonious for describing decision
making in individual settings, their perspectives may be somewhat limited for 
analyzing decisions in interdependent situations, because they do not offer a clear 
basis for assuming that behaviors may be shaped by the social context in which 
they are made. The present work advanced a framework based on interdependence 
theory to understand the interdependent nature of commuting decisions. It is 
interesting to note that this theory has been primarily designed to study social 
interactions in interpersonal dyadic relationships (Kelley & Thibaut, 1978). The 
current work revealed that it may also be helpful in analyzing decisions in 
interdependence settings involving many other people, such as the decision to 
commute by car or public transportation, by providing relevant concepts, such as 
transformation of motivation, degree of and basis for dependence (e.g., coordination 
vs. exchange), and correspondence of outcomes. This is not to deny, however, that 
there may also be other useful theoretical approaches that may explain decisions in 
such situations equally well. For example, the norm-activation model of altruism 
(Schwartz, 1977), has been particularly successful in predicting a range of 
environmental behaviors, such as recycling, energy conservation, and the purchase 
of lead-free gasoline (for an overview, see Stern, 1992). 

Some final remarks and considerations for possible research strategies 
This dissertation offered an extension of social dilemma research that had been 
mainly performed under highly-controlled laboratory conditions - using 
experimental games as decision tasks — by focusing on decisions and preferences in 
a real-life social dilemma, the commuting situation. It seems appropriate to say a 
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bit more about the differences between more fundamental versus applied approaches 
to study social dilemmas, in terms of their main assumptions and features. 
Moreover, some new directions in social dilemma research have been advanced 
recently, and they are discussed as well. 

A systematic comparison of the present research with prior experimental 
research on social dilemmas reveals, first, that the scale of the problem under 
investigation strongly varies. While most laboratory studies have created social 
dilemmas within groups consisting of two to nine people (for an exception, see 
Kerr, 1989), real-life social dilemmas, at least the ones with the greatest social and 
societal implications, occur on much larger scales consisting of infinite numbers of 
actors. For example, the commuting situation consists of thousands of commuters 
making daily travel mode decisions at the same time, and even more people are 
involved when the environmental consequences of these commuting decisions are 
taken into consideration (e.g., smog pollution, acid rain, global warming). In terms 
of interdependence theory (Kelley & Thibaut, 1978), this implies that the degree of 
mutual dependence between actors is much lower in real-life social dilemmas than 
in laboratory dilemmas, and this may strongly attenuate cooperation, because the 
impact of people's decisions on the collective outcome is much smaller, and people 
feel personally less responsible (Latane & Wolf, 1981), and efficacious (Kerr, 1989) 
for preserving the collective good. Moreover, the more actors are involved the 
greater will be the uncertainty about whether sufficient numbers of people are 
willing to contribute (cf. "social uncertainty"; Messick, Allison, & Samuelson, 1988; 
Suleiman & Rapoport, 1989; Wit & Wilke, 1995). 

Second, the time horizon of real-life dilemmas is generally much larger. 
Although many recent gaming studies have extended the time perspective of the 
research paradigm by using sequential (vs. single-trial) games as decision tasks (i.e., 
resource and public goods dilemmas; e.g., Kerr, 1989; Messick et al., 1983; Van 
Dijk & Wilke, 1993), the consequences of individual behaviors are generally 
observed within a very restricted time period (i.e., usually within one hour). In 
contrast, the behavioral consequences in real-life dilemmas are generally spread out 
over much longer time periods. For example, it may take many years before toxical 
waste dumpings will affect the soil and ground water conditions, or massive tax 
evasion will deteriorate public good facilities. Consequently, people in these 
dilemmas are faced with much greater uncertainty about the collective consequences 
of their decisions ("environmental uncertainty"; cf. Messick et al., 1988; Suleiman 
& Rapoport, 1989; Wit & Wilke, 1995). This may give rise to greater optimism 
about the future, because people may think that next generations will be able and 
willing to find solutions for these problems (e.g., through developing new 
technologies and devices; cf. Snyder, 1993; Stern, 1992). Consequently, people 
today may not really see the necessity and urgency of establishing wide-spread 
cooperation among members of contemporary society. 

. A third difference between experimental games and real-world dilemmas 
pertains to the number and feasibility of the behavioral options. First, whereas the 
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choices in laboratory games are usually dichotomous (i.e., noncooperative versus 
cooperative option), and/or unidimensional (i.e., the amount of cooperation), there 
are generally many more alternatives in real-life dilemmas, each with its own 
specific features and qualities. For example, in the commuting context the set of 
options consist of commuting by car alone, carpool, public transportation, 
motorcycle, bike, walking, staying at home, etcetera. These options differ in 
numerous respects, not only in terms of how much they add to environmental 
pollution, but also in terms of comfort, flexibility, speed, and consequences for 
personal health. Second and more importantly, in real-life not all behavioral 
options may be equally viable. For example, it may not be feasible for individuals 
to commute by public transportation or carpool because there may be various 
situational and personal constraints associated with these options. It is clear that 
these factors (i.e., number and feasibility of alternatives) may importantly affect the 
occurrence of cooperation, with greater cooperation to the extent that alternatives 
are greater in number, better accessible, and higher in quality. 

Fourth, the current findings revealed that the interdependence structure many 
researchers assume to underlie a particular decision situation may not be the one 
actors will actually respond to. A major strength of laboratory games is that the 
structure of the decision situation is relatively unambiguous, and easy to understand 
for most participants, so that research findings can be unequivocally related to 
experimental conditions (Pruitt & Kimmel, 1977). Yet, in reality the 
interdependence structure is not so transparent, and people may perceive different 
interdependence structures of the same situation on the basis of their dominant 
values and goals (Kelley & Thibaut, 1978). Accordingly, one of the lessons of the 
current dissertation is that researchers must be careful in assuming a priori that a 
particular real-life problem reflects a specific type of interdependence structure, 
before examining the relevant properties and transformations of the decision 
situation (cf. Hamburger, 1979). 

Given the constraints associated with traditional experimental gaming 
research it would be worthwhile to look at some other research strategies and 
paradigms that are perhaps better able to account for the temporal and spatial 
features of social dilemmas in the real world. One promising research strategy is 
the application of computer simulations that allow researchers to examine more 
closely how cooperation evolves in time and space. For example, by running 
computer simulations in which pairs of "individuals" played prisoner's dilemma 
games against each other in different environments, Messick and Liebrand (1995) 
recently found that, contrary to scientific instinct, larger groups were able to 
maintain substantial cooperation at stable levels, whereas smaller groups converged 
to states of either no or full cooperation. A second potentially useful paradigm is 
Kelley's (1984) transition list approach, which forms an extension of 
interdependence theory (Kelley & Thibaut, 1978). Interdependence, according to 
this approach, is understood not only in terms of the outcomes in the present 
situation, but also in terms of future interdependent situations that are created as a 
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consequence of earlier decisions. This allows one to examine how individual 
preferences in social dilemmas may change over time. For example, after having 
experienced repeatedly the negative consequences of traffic jams, a commuter may 
decide to lower the dependence on other commuters by taking a side-route, altering 
his or departure time, or commuting by bike or public transportation. As another 
example, the purchase of a solid bike may increase the opportunities of members in 
a household to act in environment-preserving ways. 

A third productive strategy would be to directly examine social dilemmas as-
they-occur-in-the-real-world. This is, of course, the approach that has been started 
in the present research by focusing on transportation and environmental pollution. 
A following step may be to extend and apply the social dilemma approach to other 
domains of environmental behavior (e.g., household recycling, purchase of energy-
saving devices, adoption of "clean" production technologies in factories), and 
perhaps also different domains of pro-social behavior (e.g., volunteering, voting, and 
paying taxes). A more theoretical goal of this research strategy might be to develop 
a formal model of how individual decision-making in real-world dilemmas may take 
place, extending prior attitude-behavior models that are not able to fully account for 
decisions in interdependent settings (cf. theories of reasoned action, and planned 
behavior; Ajzen 1987; Ajzen & Fishbein, 1980). The new model should be based 
on the assumption that cooperation is the outcome of an individual-psychological 
process, consisting of various behavioral phases that are relatively independent from 
another (cf. persuasion/communication matrix; McGuire, 1985). 

For example, for cooperation to occur it may be that people should: first, be 
aware that there is a collective interest in danger; second, understand the relation 
between the collective problem and their own behavior; third, be willing to 
cooperate; and, fourth, be able to cooperate (cf. Van Lange, Van Vugt, & Van 
Veenendaal, in press). The fulfillment of these conditions will probably depend on 
a variety of (social-)psychological factors, that may have their origins in the 
interdependence structure of the situation — a variety of these factors have been 
examined in the extant social dilemma literature. First, problem awareness is 
perhaps a function of the personal involvement and knowledge about the problem, 
and this may depend on the temporal and spatial features of the problem (i.e, the 
more distant and further away, the less salient). Problem understanding may be 
dependent on the attributions of the actors (e.g., is the problem caused by human 
beings or by spontaneous natural variations), which may depend on the degree of 
dependence (i.e., the lower, the less clear is the link between individual behavior 
and collective outcome). The willingness to cooperate may be a function of (a) 
intrinsic (e.g., interpersonal dispositions), and (b) extrinsic motivations (e.g., 
rewards, punishments, social norms). Finally, the ability to cooperate may be 
shaped at the individual level by the perceptions of personal efficacy, and at the 
group level by the perception of collective efficacy, and these are presumably 
affected by degree of dependence (i.e., the lower the dependence, the less relevant 
is one's personal contribution and expectation of the group's ability to preserve the 
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collective good). In a similar vein, it may also be important to examine what 
factors may enhance that people will maintain their first-started cooperation (e.g., 
through feedback mechanisms), how various factors may interact in promoting 
cooperation (e.g., relation between intrinsic motivations and efficacy), and how 
various phases may be interconnected (e.g., unwillingness to cooperate may come 
about in a reduced problem awareness; cf. "self-justification"; Messe & Sivacek, 
1979). 

To conclude, we believe that these three research strategies (i.e., computer 
simulations, transition list approach, and a real-life approach) may importantly 
complement and extend the existing body of knowledge by their focus on the 
temporal and spatial aspects of decision-making in social dilemmas. The applied 
social dilemma approach of the current research has contributed perhaps a bit more 
to our understanding of how people might perceive and respond to one specific 
real-life social dilemma. Hopefully, this may be a starting point for developing 
more projects in an attempt to ultimately solve or reduce one of the more serious 
and pervasive problems the world is facing today, environmental pollution. 



Chapter 2 
Transforming the commuting situation: 

Dependence on car versus public transportation1 

"The car is the carapace, the protective, and aggressive shell of urban and 
suburban man... It has become an article of dress without which we feel uncertain, 
unclad, and incomplete in the urban compound." 

- McLuhan (1964, p. 322) 

2.1 Introduction 

Commuting by car or public transportation? 
The choice between commuting by car versus commuting by public transportation 
may be affected by several variables, such as efficiency, convenience, or financial 
costs. A comparative survey conducted in major cities revealed that in Amsterdam 
58% commuted by car, 14% by public transportation and 28% cycled or walked. In 
Washington DC, on the other hand, 80% commuted by car, 14 % by public 
transportation, and only 6% cycled or walked, whereas in Tokyo only 16% 
commuted by car, 59% by public transportation, and 25% cycled or walked 
(Newman & Kenworthy, 1989). It is clear that such choices are affected by 
structural variables, such as the scarcity of parking space, the quality of public 
transportation, or the likelihood of traffic jams. These variables influence the 
relative efficiency of cars versus public transportation. In addition to such criteria 
of accessibility, the choices to commute by car or by public transportation may also 
be evaluated in terms of how much they pollute the environment. Over the past 
five years more and more attempts have been made by the Dutch government to 
promote commuting by public transportation in order to decrease environmental 
pollution and accessibility problems. But these efforts ~ primarily through the use 
of campaigns — have not been very fruitful yet. So far, the conclusion seems to be 
that it is hard for people to change the habit of using the car and to start commuting 
by public transportation. 

The current chapter reports a study on individuals' preferences for car versus 
public transportation as two different means to commute. In part, this study was 
conducted in light of the belief that excessive car use may ultimately lead to a 

1 This chapter was published as: 
Van Vugt, M, Meertens, R. M., & Van Lange, P. A. M. (1994). Commuting by car or by public 
transportation: An interdependence-theoretical analysis. In U. Schulz, W. Albers, & U Mueller 
(Eds.), Social dilemmas and cooperation (pp. 291-309). Berlin: Springer-Verlag. 
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disastrous situation much the same as the "Tragedy of the Commons" described by 
Hardin (1968). By employing a hypothetical ~ single-trial - commuting situation, 
we focus on the different ways in which such decision situations may be construed, 
and on factors that may promote commuting by public transportation. More 
specific goals of this study are, first, to examine how individuals may assign 
different meanings to the identical hypothetical situation, and exhibit different 
preferences for car versus public transportation on the basis of their dependence on 
the car versus public transportation. Second, we examine how people respond to 
information regarding the choices of other individuals. 

The choice between car and public transportation is made in situation of 
interdependence. An individual's own choice not only affects his or her own 
well-being, but also that of other individuals. For example, it is clear that excessive 
car use has a negative impact on others' well-being, because excessive car use 
causes higher levels of pollution, traffic congestion, and noise. The current chapter 
is based on the assumption that the type of interdependence individuals perceive to 
underlie this decision situation — commuting by car versus public transportation -
may vary as a function of the salience of self-interest versus collective interest, and 
how much individuals think they are dependent on the car versus public 
transportation. As stated most explicitly in Kelley and Thibaut's (1978) 
interdependence theory, it is unlikely that all or most individuals merely make their 
choices on the basis of the "objective" decision situation, or the given matrix that 
represents an individual's immediate outcomes. Indeed, one may assume that any 
given structure of interdependence undergoes a series of transformations so as to 
result in an effective matrix that is more directly predictive of behavior in 
interdependent situations. Such transformations may be dictated by an individual's 
personal motives, such as a concern for comfort, or individual freedom. On the 
other hand, such transformations may also be dictated by a concern for the 
collective welfare, the willingness to contribute to a good future, or a motivation to 
be a good "example" to other individuals. We propose that such "pro-social" or 
"pro-society" transformations are greater to the extent that self-interest is less 
salient, and to the extent that individuals think they are ~ or actually are - less 
dependent on the car. 

The role of the perceived interdependence structure 
In what ways may the decision between car and public transportation be construed, 
and what are the characteristics of different interdependence structures individuals 
may perceive? We propose that individuals may interpret this decision situation in 
at least two distinct ways. First, an individual may interpret the decision situation 
as a choice between personal convenience and our environment. According to this 
interpretation (hereafter referred to as an environmental interpretation), the option of 
going by car is attractive from an individual short-term perspective. Relative to 
public transportation, traveling by car is considered to have greater benefits in terms 
of convenience, such as flexibility, independence, and comfort. The option of going 
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by public transportation, however, may be relatively more attractive from a 
collective long-term perspective. Relative to cars, public transportation is cleaner, 
and therefore less damaging to our environment. The structure of interdependence 
underlying an environmental interpretation shows similarities to the N-person 
Prisoner's Dilemma (Hamburger, 1979; Van Lange, Liebrand, Messick, & Wilke, 
1992) or to the social trap (Piatt, 1973): The option of going by car (i.e. 
noncooperative choice) is always more attractive to an individual regardless of other 
individuals' choices. However, if all individuals opt for the car, then each 
individual is eventually worse off than if all individuals had opted to go by public 
transportation (i.e., cooperative choice). The simple fact that this environmental 
interpretation comes into being when individuals realize the long-term detrimental 
effects associated with car use, suggests that such individuals essentially make a 
pro-social or pro-society transformation of the given situation: They will view the 
decision situation not only in terms of their own immediate payoffs, but also 
consider the situation in light of long-term effects for all individuals involved. 
Hence, those who spontaneously consider the decision situation as an environmental 
problem will be more concerned with the collective interest than those who do not. 

A second possible interpretation of the decision between car versus public 
transportation is more strongly affected by the criterion of accessibility. According 
to this accessibility interpretation, an individual does not so much view the decision 
situation in terms of long-term or societal implications, but focuses on the 
immediate costs or benefits for self: "What is the most efficient or quickest way to 
travel?" An accessibility interpretation reflects a structure of interdependence that is 
fundamentally different from the structure of interdependence underlying an 
environmental interpretation. According to the accessibility interpretation the option 
of going by car is more attractive to the extent that fewer other individuals go by 
car, because of a lower probability of traffic jams and/or parking problems. The 
option of going by public transportation is more attractive to the extent that more 
other individuals go by car, and traffic jams and parking problems could be 
avoided. From this point of view, an individual's choice should be strongly 
influenced by his or her expectations regarding the probable behavior of other 
individuals. The structure of interdependence underlying an accessibility 
interpretation resembles the so-called N-person Chicken Dilemma (Liebrand, 1983). 
As opposed to the N-person Prisoner's Dilemma there is no dominant option in the 
N-person Chicken Dilemma. Individuals are better off by a car choice (i.e., 
noncooperative choice) than by a public transportation choice (i.e., cooperative 
choice) when a sufficient number of other individuals do not opt for the car. If a 
great number of other individuals opt for the car, then the option of public 
transportation is more attractive. Thus, when individuals construe the decision 
situation as an accessibility problem, then the expectations regarding other 
individuals' choices should be an important determinant of their choices. 
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To summarize, we propose that the choice to commute by car or by public 
transportation could be interpreted spontaneously in two different ways; (1) as an 
environmental problem with the features of a N-person Prisoner's Dilemma, and (2) 
as an accessibility problem with the features of an N-person Chicken Dilemma. 
Whereas the environmental interpretation is assumed to be instigated by a salience 
of collective interest, the accessibility interpretation is instigated by a greater 
salience of self-interest. 

Dependence on car versus dependence on public transportation 
The line of reasoning above provides a conceptual framework that allows us to 
understand how individuals may construct different interdependence situations. We 
propose that the interpretation of the decision situation, at least in part, depends on 
the salience of the individual interest versus collective interest, which in turn is 
influenced by how much individuals think they are dependent on the car versus 
public transportation. Put differently, the salience of self-interest [versus collective 
interest] should be affected by the level of dependence on the car (or public 
transportation), i.e., "how much one needs the car [versus public transportation]. 
The level of dependence on the car or public transportation is likely to be 
influenced by a variety of more specific factors. Examples are the extent to which 
one is used to the car or public transportation, fully aware of the pros and cons 
regarding the car or public transportation, and poorly informed about the pros and 
cons regarding alternative means of transportation. Therefore, we assume that 
people who tend to use the car on a daily basis — the majority of commuters in the 
Netherlands (Central Bureau of Statistics, 1991) - not only feel more dependent on 
or attached to the car, but also have more experience with the advantages and 
disadvantages of the car than people who never or very infrequently use the car --
most of the students in the Netherlands. The ease with which luggage can be taken, 
the comfort and individual freedom could be mentioned as favorable aspects of the 
car. On the other hand, daily commuters also have experience with some aversive 
aspects of the car, particularly the frustration due to ending up in a traffic jam or 
due to not finding parking space. To individuals who frequently go by car, these 
advantageous and disadvantageous aspects may be highly salient, and therefore we 
assume that commuters are likely to perceive the decision situation as an 
accessibility problem. 

Individuals who less frequently use the car and presumably feel they are less 
dependent on the car ~ students — are less likely to construe the decision situation 
as a problem of accessibility. In the Netherlands, most students are very much 
dependent on public transportation because they usually do not have enough money 
to buy a car, and they have free access to public transportation. Most students 
evaluate the pros and cons of public transportation in the absence of viable 
alternatives, and are therefore likely to take most of the disadvantages associated 
with public transportation for granted. They also experience a clear advantage of 
public transportation over the car: Public transportation is less damaging to the 
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environment. The negative implications regarding excessive car use (e.g., pollution, 
smell) are even more salient, because students frequently use the bike. Therefore, 
we assume that students are likely to emphasize the environmental aspects regarding 
the decision situation. Because commuters are more dependent on their cars than 
students ~ who are more dependent on public transportation — we predict that 
commuters exhibit a greater tendency to prefer the option of going by car than 
students who should exhibit a greater tendency to prefer the option of going by 
public transportation (Hypothesis 1). 

The role of expectations regarding other commuters' choices 
We have asserted that commuters are likely to perceive the decision situation 
primarily as an accessibility problem, and that ~ through their personal experience 
-- they are fully aware of the advantages and disadvantages of the car as a means to 
commute. It is important to note that some (if not most) of the disadvantages (e.g., 
traffic jams, problems findings parking space), at least in part, are caused by 
interdependent others. Hence, commuters are likely to construe the decision as an 
N-person Chicken Dilemma, in which going by car (i.e., the noncooperative option) 
is only more attractive than going by public transportation (i.e., the cooperative 
option) to the extent that fewer other individuals choose to go by car. Therefore, if 
commuters perceive the decision problem primarily as an N-person Chicken 
Dilemma, then their preferences should be influenced to a great extent by what they 
think other individuals will choose. 

In contrast, we have asserted that students are likely to perceive the decision 
situation as an environmental problem which resembles the properties of an 
N-person Prisoner's Dilemma. From a game theoretical point of view, the 
expectations regarding the behavior of other individuals should not influence own 
preferences in the situation. Whether the majority of other individuals decides to 
commute by car or by public transportation, in either case the option for commuting 
by car is the relatively more attractive one. However, there may be a variety of 
psychological factors that lead individuals to prefer the same option as what they 
think other are going to choose (e.g., normative or conformity pressures; cf. 
Liebrand, Wilke, Vogel, & Wolters, 1986; Kerr, 1989). But, unlike the perception 
of an N-person Chicken Dilemma, the perception of an N-person Prisoner's 
Dilemma should not lead to a stronger motivation to prefer the cooperative option 
as the actor thinks that fewer other individuals will choose for this cooperative 
option. Therefore, among students preferences for public transportation should be 
greater when they think that the majority will choose for commuting by public 
transportation than when they think that the majority will choose for commuting by 
car. In contrast, among daily commuters preferences for public transportation 
should be greater when they think that the majority will choose for commuting by 
car than when they think that the majority will choose for commuting by public 
transportation (Hypothesis 2). 
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Finally, the perception of the structure of interdependence could also be 
influenced by the presentation of the "objective" structure of interdependence (cf. 
McClintock & Liebrand, 1988). By presenting the decision problem as an 
accessibility problem an individual's self-interest may become more salient. 
Conversely, by presenting the decision situation as an environmental problem the 
collective interest may become more salient. This allows us to test the hypothesis 
that students have a stronger preference for commuting by public transportation 
when many other individuals are expected to commute by public transportation and 
the situation will be presented as an environmental problem. As opposed to 
students, commuters will have a stronger preference to go by public transportation 
when many people are expected to go by car and the situation is presented as an 
accessibility problem (Hypothesis 3). 

2.2 Method 

Research participants 
The experiment was conducted using two different samples. The first sample 
consisted of undergraduate students of the Faculty of Health Sciences at the 
University of Limburg in Maastricht. A questionnaire was administered as part of 
social science class. In total, eighty-six students participated: 72 women and 14 
men. The second sample consisted of employees of a large insurance company in 
Utrecht. A l l of these employees usually commuted by car. Of the 120 
questionnaires that were distributed, 88 were returned (73%), 60 by men and 28 by 
women. 

Overview of the design 
The questionnaire contained a hypothetical commuting situation. There were six 
different versions of the commuting situation. First, the expectations regarding 
others' choices were manipulated: One group was led to believe that the majority 
commutes by car, and the other group was led to believe that the majority 
commutes by public transportation. Second, the situation was presented in one of 
three ways: As an environmental problem, an accessibility problem, or as both an 
environmental and accessibility problem. The experimental design was thus a 2 
(Group: Commuters vs. Students) by 2 (Expectation: Majority Car vs. Majority 
Public Transportation) by 3 (Presentation: Environmental problem, Accessibility 
problem, vs. Combined problem). The main dependent variable was the preference 
for car versus public transportation. 

The commuting situation 
A description of a hypothetical commuting situation ~ with a distance of 30 
kilometers between home and work ~ was given on paper (see for an example, 
Appendix I). The research participants were asked to imagine that they were 
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commuters for a single day in this situation. They could state their preference 
either to commute by car or to commute by public transportation. 

Manipulation of Expectation. Participants were given information about the 
travel-mode choices that were supposedly made in earlier research with the same 
commuting situation. It was suggested that in each of the earlier studies either a 
majority (60%) chose to go by car or a majority (60%) chose to go by public 
transportation. 

Manipulation of Presentation. In the presentation of the situation as an 
Environmental problem it was stated that there would be serious environmental 
damage when a majority were to go by car in the commuting situation. 
Specifically, it was stated that "the vegetation at the side of the road will decrease 
slowly as a consequence of acid rain produced by cars. Moreover, a contribution is 
made to the greenhouse effect which may threaten mankind in the future". In 
contrast, it was stated that "regardless of the number of commuters, public 
transportation will hardly cause any damage to the environment". In the 
presentation as an Accessibility-problem it was argued that there would be a serious 
time delay due to congestion when a majority were to go by car. Normally it 
would take 40 minutes by car. However, when a majority would choose to go by 
car the travel time would be 70 minutes. The travel time by public transportation 
was always 50 minutes — including the time of pre- and post-transportation. In the 
presentation as a Combined problem both information about potential environmental 
damage and about a potential delay was given. 

Dependent measures 
Students and commuters stated their preferences for the car or public transportation 
on a seven point bipolar scale, ranging from 1 (strong preference to commute by 
car) to 7 (strong preference to commute by public transportation). In order to 
examine more closely how the decision situation was construed, we asked each 
participant to write down the main reasons for his or her preference. By focusing 
on spontaneous use of arguments related to environment (e.g., environmental 
pollution, environmental damage) or accessibility (e.g., travel time, traffic 
congestion), we counted the number of people that either mentioned environment or 
accessibility as a major reason for their preference. 

2.3 Results 

Preference for car versus public transportation 
Car versus public transportation preferences were analyzed in a 2 (Group: Students 
vs. Commuters) by 2 (Expectation: Majority Car vs. Majority Public 
Transportation) by 3 (Presentation: Environmental problem, Accessibility problem, 
vs. Combined problem) ANOVA. This analysis revealed a strong main effect for 
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they also have a stronger preference to go by public transportation than when they 
expect a Majority to go by Car. Thus, Hypothesis 2 is supported for students with 
a driver's license. This finding illustrates that students (with a driver's license) 
perceive the decision situation as an - pro-socially transformed ~ N-person 
Prisoner's Dilemma. 

Finally, we were interested in examining the idea that students would exhibit 
a stronger public transportation preference when the majority was expected to 
commute by public transportation and the decision problem was presented as an 
environmental problem, and the idea that commuters would exhibit a weaker car 
preference when the majority was expected to commute by car and the situation 
was presented as an accessibility problem (Hypothesis 3). Ideally, support for this 
hypothesis would be revealed by a significant interaction of Group, Expectation, 
and Presentation. However, this three-way interaction was not found to be 
significant, F(2,162) < 1. To provide a more precise test for each of these predicted 
interactions separately, we conducted two 2 (Expectation) by 3 (Presentation) 
ANOVA's , one using the student sample, the other using the commuter sample. 

Using the student sample, this analysis did not reveal evidence for an 
interaction of Expectation and Presentation, F(2,74) < 1. 

Using the commuter sample, a 2 (Expectation) by 3 (Presentation) ANOVA 
revealed a marginally significant interaction of Expectation and Presentation, 
F(2,80) = 3.90, p <.06. The means associated with this interaction effect are 
presented in Table 3. 
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arguments, 40% of the students gave practical reasons for their preference, like 
having free access to public transportation. A considerable amount of commuters 
mentioned convenience and freedom, besides travel time as arguments for their 
preference (33%). 

2.4 Discussion 

Main conclusions 
This study was conducted in light of the belief that excessive car use may 
ultimately lead to a disastrous situation, or at least a situation most of us rather do 
not like to think about. We have used Kelley and Thibaut's (1978) interdependence 
theory to analyze how individuals may construct different interdependence situations 
on the basis of the same decision situation (i.e., a commuting situation). Because of 
their felt dependence on cars as a means to commute, we claimed that commuters 
would primarily perceive this decision situation as an accessibility problem, with a 
structure very similar to an N-person Chicken Dilemma. Conversely, students who 
were expected to feel a greater dependence on public transportation were assumed 
to perceive the decision situation primarily as an environmental problem, with a 
structure very similar to an N-person Prisoner's Dilemma. The results were quite 
consistent with these claims. 

One major finding of this study is that the participants in the two samples ~ 
students and daily commuters — responded differently to expectations regarding the 
choices of other individuals. Students - at least those students with a driver's 
license ~ tended to have a weaker preference for commuting by public 
transportation when a majority of the others was expected to commute by car than 
when a majority was expected to commute by public transportation. This finding, 
in support of Hypothesis 2, is reminiscent of a very robust relationship between 
expectations and choice observed in experimental research on prisoner's dilemmas, 
in particular in those studies in which the expectations of others' cooperation were 
manipulated (e.g., Liebrand et al., 1986; Schroeder, Jensen, Reed, Sullivan, & 
Schwab, 1983). The present findings may very well be explained in terms of 
conformity and normative pressures associated with beliefs regarding others' 
concern with environmental pollution. It is morally more acceptable to commute by 
car when one believes that a majority commutes by car than when one believes that 
a minority commutes by car. 

Also consistent with Hypothesis 2, commuters exhibited a weaker preference 
for commuting by car when they believed that the majority commuted by car than 
when they believed that the majority commuted by public transportation. This 
provides some evidence for our claim that commuters are likely to transform the 
given decision situation into an accessibility problem, with an N-person Chicken 
Dilemma structure. From this "effective matrix," it indeed is more rational to 
cooperate when one believes that a greater number of others do not cooperate. 
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Moreover, it appeared that in the condition in which the majority prefers to 
commute by car, commuters exhibited virtually identical preferences for commuting 
by public transportation when the situation was presented as an accessibility 
problem only and when the situation was presented as an accessibility plus 
environmental problem, and both of these conditions yielded stronger public 
transportation preferences than when the situation was merely presented as an 
environmental problem. This suggests that commuters were more persuaded by the 
accessibility interpretation than by the environmental interpretation. Finally, the 
reasons commuters described for their preferences were consistent with an 
accessibility interpretation: About half of them (47%) spontaneously reported travel 
time as a reason, whereas only 14% of the students reported this reason. These 
findings provide convergent evidence in support of the claim that commuters tend 
to perceive the decision situation as an accessibility problem, rather than an 
environmental problem. 

The current findings did not reveal unequivocal support for Hypothesis 3, 
that students' preference for commuting by public transportation would be 
especially greater when both they expected a majority to commute by public 
transportation and the situation was presented as an environmental problem. One 
post-hoc interpretation of this finding is that the type of presentation had little 
influence on students' perceptions of the decision situation. It seems plausible that 
students are quite convinced in advance that the choice between car and public 
transportation is an environmental issue, and the environmental presentation (by the 
experimenter) does not further strengthen this conviction. 

The study revealed some support for the idea that commuters' preferences for 
commuting by car would be especially low when they believe that the majority 
commutes by car, and when the presentation includes the accessibility interpretation. 
The interesting result here is that for commuting purposes public transportation can 
be better promoted by stressing the limits of the accessibility of cars than by 
stressing the environmental advantages of public transportation. Throughout the 
chapter we have analyzed the decision "car versus public transportation" in terms of 
interdependence theory (Kelley & Thibaut, 1978), in particular accentuating the role 
of transformation processes. Although interdependence theory is in essence focused 
on dyadic relations, and may not be so easily applicable to multi-person situations, 
the current findings underline the usefulness of an interdependence analysis. 
Indeed, individuals tend to construct different interdependence situations on the 
basis of broader goals, whereby students are more likely than commuters to make a 
pro-social or pro-society transformation of the decision situation, because students 
are relatively less dependent on cars, and more dependent on public transportation. 
It should be noted that this analysis does not preclude any other (better) theoretical 
analysis. However, the experiment was designed not so much to test interde
pendence theory, but to use interdependence theory as a conceptual framework. 
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In the current study we also found strong support for Hypothesis 1: 
Commuters exhibited a stronger preference for commuting by car than did students 
who exhibited a stronger preference for commuting by public transportation. This 
finding was anticipated on the basis of differential levels of experienced dependence 
on cars versus public transportation. However, as an alternative explanation, one 
might argue that this finding reflects sex differences ~ the vast majority of students 
were women, whereas the majority of commuters were men. Indeed, the current 
study cannot rule out the interpretation that women are more in favor of public 
transportation than men who might be more in favor of cars, and that women and 
men may respond differently to expectations regarding others' choices. However, 
in prior social dilemma research sex-differences in choice behavior are rather 
inconsistent (Van Lange, 1992). Thus, it seems not plausible that the current results 
are due to the stereotypical idea that women are more cooperative than men. 
Another stereotype — that men like car driving better than women — may provide a 
more plausible explanation. 

Strengths, limitations and implications of the study 
Before closing, we wish to outline a few strengths and limitations of the current 
research. One limitation is that the study employed a hypothetical decision 
situation. It may therefore be that tendencies toward social desirability or favorable 
self-presentation, at least in part, colored the findings obtained. Second, the current 
study cannot rule out several alternative explanations for the obtained differences 
between commuters and students. In addition to the interpretation based on sex-
differences, it is also possible that differences in age, income, or other more or less 
unforeseen differences related to the distinction commuters versus students help to 
explain the results. 

A major strength of the current study is that we concentrated on a real-life 
dilemma situation, using a sample of individuals (commuters) whose commuting 
behavior at the moment is of utmost importance to the future quality of the 
environment. The finding that these individuals are inclined to perceive the 
decision situation as an accessibility problem with the structure of an N-person 
Chicken Dilemma helps to understand why campaigns stressing the concern for the 
environment are in fact less effective than we had hoped. This suggests that, in 
designing campaigns aimed at reduction of car use, one has to take into account the 
interpretations people assign to such situations of interdependence. A moral appeal 
to the collective interest of a clean environment is more likely to change the 
behavior of an individual who does not feel dependent on the car than the behavior 
of an individual who feels very much dependent on the car. These latter individuals 
may be more sensitive to arguments that emphasize the personal benefits associated 
with public transportation, or the disadvantages associated with commuting by car, 
such as travel time and perhaps the greater financial costs of the car. 



Chapter 3 
Transforming the commuting situation: 

The influence of social value orientations1 

"...the key to motivating individual and collective action — whether to halt the 
destruction of the environment, to eliminate the threat of nuclear confrontation, to 
get involved in neighborhood crime-watch organization, or to form a self-help 
group to cope with shared problems - is to be found in the psychological functions 
that such activism serves." 

~ Snyder (1993, p. 259) 

3.1 Introduction 

Availability and quality of commuting options 
It is widely assumed that the car is one of the greatest inventions of human tech
nology. People ascribe to cars highly-rewarding qualities like convenience, 
efficiency, and individual freedom. Despite these positive qualities, society 
increasingly faces serious problems caused by the massive use of cars. Currently, 
many major cities in the world are trying to cope with air pollution, noise, and 
congestion because they have relied all too heavily on cars as a means of 
transportation, while ignoring alternatives, such as public transportation, biking, or 
walking. In a study of 32 of the world's major cities, Newman and Kenworthy 
(1989) found wide variations in the percentages of people commuting by car. In 
Washington D.C., for example, 81% commuted by car, in Amsterdam 58%, whereas 
in Tokyo only 16% commuted by car. It is clear that decisions regarding 
commuting by car versus public transportation are affected by structural variables, 
such as a scarcity of parking space, the likelihood of traffic jams, or differences in 
the quality or costs of cars versus the quality or costs of public transportation. In 
the Netherlands - where 55% commute by car (Central Bureau of Statistics, 1991) 
- both car and public transportation are often equally viable commuting options, 
because these options do not tremendously differ in travel time or travel costs. 

The current chapter uses interdependence theory (Kelley & Thibaut, 1978) to 
analyze the decision to commute by car versus public transportation. Our main 
assumption is that individuals may construe the decision situation as either an 
environmental issue or an accessibility problem. Moreover, it is assumed that such 

1 This chapter was published as: 
Van Vugt, M., Meertens, R. M., & Van Lange, P. A. M. (1995). Car versus public transportation? 
The role of social value orientations in a real-life social dilemma. Journal of Applied Social 
Psychology, 25, 258-278. 
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construals may vary as a function of the individual's social value orientation (i.e., 
individual's preferences for particular patterns of outcomes for self and others; 
Messick & McClintock, 1968). On the basis of these assumptions some hypotheses 
will be tested regarding the influence of social value orientations on preferences for 
car versus public transportation in a commuting situation. 

Car versus public transportation: An interdependence analysis 
The decision to commute by car or by public transportation has consequences not 
only for the commuter him- or herself but also for others. An individual's well-
being may be strongly affected by the choices of others in at least two different 
ways. As more people commute by car rather than by public transportation, the 
individual may experience (a) the negative effects of environmental pollution and/or 
(b) the costs associated with traffic congestion, provided that he or she commutes 
by car as well. Similarly, the individual's own choice affects the well-being of 
others. This interdependent situation is to some extent problematic, because the 
individual's own well-being may be better served by a choice for the car - as it 
may yield greater individual outcomes in terms of convenience, flexibility, and 
privacy — whereas the well-being of others is better served by the individual choice 
for public transportation, which neither contributes to pollution nor to congestion. 
This particular type of interdependence yielding a conflict between individual and 
collective interests is better known as a social dilemma (Dawes, 1980; Messick & 
Brewer, 1983). 

Individuals may construe a situation in which they must decide to go by car 
or by public transportation in at least two distinct ways (cf. Van Vugt, Meertens, & 
Van Lange, 1994). First, the decision to commute by car or by public 
transportation can be interpreted as a choice between the pursuit of own immediate 
outcomes (i.e., personal convenience) versus a concern with the collective well-
being in the long run (i.e., our environment). According to this interpretation, the 
choice for the car is attractive from an individual short-term perspective. Relative 
to public transportation, the car generally provides more convenience, flexibility, 
and privacy. On the other hand, the choice for public transportation is attractive 
from a collective long-term perspective, because ~ relative to cars ~ public 
transportation produces fewer waste materials that threaten the quality of our 
environment. The structure of interdependence underlying this interpretation 
resembles an N-person Prisoner's Dilemma Game (Dawes, 1980; Hamburger, 1979; 
Van Lange, Liebrand, & Kuhlman, 1990), or a social trap (Piatt, 1973). According 
to this interpretation, the option of going by car (i.e., non-cooperative choice) is 
always more attractive to an individual regardless of other individuals' choices. 
However, if all individuals opt for the car, then each individual is ultimately worse 
off than if all individuals had opted to go by public transportation (i.e., cooperative 
choice). 

A second possible interpretation of the decision to commute by car or by 
public transportation is instigated by considerations of travel time, ride continuity, 
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and accessibility. The decision situation is viewed not so much in terms of 
long-term societal consequences, but rather in terms of the immediate costs and 
benefits for oneself: "Would it be more efficient or quicker to go by car or public 
transportation?" The interdependence structure reflecting this accessibility 
interpretation is fundamentally different from the interdependence structure 
reflecting a choice between personal convenience and our environment. According 
to an accessibility interpretation the choice for commuting by car is more attractive 
as fewer individuals choose to go by car, because of a lower probability of time 
delays due to traffic jams, and/or parking problems. However, when the number of 
others commuting by car exceeds a certain limit, the choice for public transportation 
may yield greater outcomes for oneself because congestion can be avoided. The 
structure of interdependence underlying an accessibility interpretation resembles the 
so-called N-person Chicken Dilemma Game (Liebrand, 1983; Liebrand, Wilke, 
Vogel, & Wolters, 1986). Individuals are better off by a choice for the car (i.e., 
non-cooperative choice) than a choice for public transportation (i.e., cooperative 
choice) when a sufficient number of other individuals do not opt for the car2. 

Transformation of motivation: The role of social value orientations 
What factors determine whether individuals construe the decision to commute by 
car or by public transportation as an environmental versus accessibility problem, or 
as a Prisoner's versus Chicken Dilemma Game, respectively? The fundamental 
assumption underlying the current chapter is that judgments and decisions regarding 
commuting by car versus public transportation are shaped by what Kelley and 
Thibaut (1978) in their interdependence theory have referred to as transformation of 
motivation. They argue that it is unlikely that all or most individuals make their 
choices on the basis of the same "objective" decision situation, or the given matrix 
that represents an individual's immediate outcomes. Indeed, one may assume that 
any given structure of interdependence undergoes a series of transformations so as 
to reach an effective matrix that is more directly predictive of behavior in 
interdependent settings. Such transformations may, on the one hand, be dictated by 
an individual's self-interested concerns, such as considerations of personal 
prosperity and well-being. On the other hand, such transformations may also be 
dictated by broader concerns, such as consideration of collective welfare, 
willingness to contribute to a good future, or motivation to set a "good example" to 
other individuals. 

2 Formal descriptions of the Prisoner's and Chicken Dilemma Games are discussed in more 
detail by Kelley and Thibaut (1978) and Liebrand (1983). It should be noted that the Chicken 
Dilemma represents an interdependence structure that is very similar to the one obtained by an 
accessibility interpretation (cf. Liebrand, 1983); however, this is not to deny that other games that 
similarly - or even more extensively - represent possibilities for coordination (e.g., "Battle of 
Sexes", as suggested by Harold Kelley [1994; personal communication]) may also serve as a model 
for an accessibility interpretation in this commuting context. 
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One of the factors that may determine these divergent transformations are 
social value orientations (McClintock, 1972), or differences in the way individuals 
evaluate outcomes for themselves and others. There is empirical support for at least 
three distinct orientations (e.g., Kuhlman & Marshello, 1975; Messick & 
McClintock, 1968; McClintock & Liebrand, 1988): cooperation (i.e., the tendency 
to maximize joint welfare), individualism (i.e., the tendency to maximize own 
welfare with no or very little regard for others' welfare), and competition (i.e., the 
tendency to maximize relative advantage over others' welfare). Accordingly, 
cooperators or "pro-social" individuals should primarily evaluate interdependent 
situations in terms of collective welfare, whereas "pro-self individuals 
(individualists and competitors) should primarily evaluate such situations in terms of 
their own well-being. 

Over the past decades, this claim has received considerable support, revealing 
that ~ relative to individualists and competitors ~ pro-socials are more likely to 
exercise personal restraint, and to make cooperative choices in a variety of 
interdependent situations, including social dilemma tasks (e.g., Knight & Dubro, 
1984; Kramer, McClintock, & Messick, 1986; McClintock & Liebrand, 1988; 
Sattler & Kerr, 1991; Van Lange & Kuhlman, 1994). Although much of this work 
has focused primarily on decision making in relatively abstract contexts — using 
experimental games as a means to induce and examine interdependent situations 
(for exceptions, see McClintock & Allison, 1989) - the findings highlight the idea 
that pro-socially oriented individuals assign greater weight and attention to the 
long-term collective consequences, whereas individualists and competitors primarily 
focus on their immediate self-interests. 

Thus, in the context of commuting decisions it is likely that pro-socials -
more than individualists and competitors - take account of the long-term collective 
consequences for the environment, evaluating how much car versus public 
transportation differ in terms of the amount of harm done to the environment. That 
is, they are assumed to primarily transform the situation into an N-person Prisoner's 
Dilemma Game. Conversely, individualists and competitors are more likely than 
pro-socials to consider their short-term self-interest, evaluating how much these 
options differ in personal convenience, flexibility, and accessibility. Because the 
individual outcomes associated with travel time by car (versus public transportation) 
depend largely on the decisions of others, we assume that pro-self individuals will 
view the situation primarily as an N-person Chicken Dilemma Game. 

Research design and hypotheses 
The above provides a conceptual framework in which to understand how individuals 
with differing social value orientations may construe and behave in a real life social 
dilemma — the decision to commute by car versus public transportation. Ideally, 
one would like to examine such issues in the real world; however, it seems 
exceedingly difficult to successfully manipulate people's beliefs regarding other 
people's commuting choices because of various situational and ethical constraints 
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(for related reasoning, see Cooper 1976; Weiner 1980). Accordingly, the current 
research complements prior research on social dilemmas by examining a 
hypothetical commuting task designed to simulate decisions regarding car versus 
public transportation as closely as possible by using actual commuters and by 
presenting "outcomes" in terms of the magnitudes of travel time and environmental 
pollution. This task was used to test three hypotheses following from our prior 
discussion and further explicated in the next paragraphs. 

Given pro-socials' concern with collective welfare and pro-selfs' concern 
with own well-being, we predicted, first, that pro-socials would exhibit a stronger 
preference to commute by public transportation than pro-selfs who would be more 
likely to prefer commuting by car (Hypothesis 1). Support for this prediction would 
not only provide evidence in support of the ecological validity of social value 
orientations, but would also contribute to our understanding of the determinants of 
environmentally relevant behavior. This seems particularly important in light of 
Stern's (1992) extensive review of environmental change in which he concluded 
that "personality variables rarely show systematic relationships to environmentally 
relevant behavior, with the exception of locus of control and related variables" (p. 
284). Furthermore, he asserted that little is known regarding the link between 
motives or values such as egoism and altruism and environmental behavior (pp. 
279-281). 

Second, based on the assumption that pro-socials primarily construe the 
situation as an environmental issue (resembling an N-person Prisoner's Dilemma), 
whereas pro-selfs primarily construe it as an accessibility problem (resembling an 
N-person Chicken Dilemma), we predicted an interaction of social value orientation 
and expectations about others' commuting choices. In a considerable body of 
research regarding N-person Prisoner's Dilemmas, it has been demonstrated that 
cooperative choices can be elicited by cooperation of the majority of others (e.g., 
Liebrand et al., 1986; Schroeder, Jensen, Reed, Sullivan, & Schwab, 1983; 
Yamagishi, 1986). One of the possible explanations for this finding is that the 
behavior of a majority may give rise to conformity pressures that provide 
individuals with a standard as to what is the most appropriate thing to do. On the 
other hand, decisions in Chicken Dilemmas should be extremely sensitive to 
expectations of others' cooperative behavior, because the individual outcomes are 
directly affected by the behavior of others. That is to say, non-cooperation yields 
greater outcomes for self if the majority cooperates, but yields lower outcomes for 
self if the majority does not cooperate. Taken together, it is predicted that pro-
socials should exhibit a stronger preference for public transportation when they 
believe that the majority of others commute by public transportation. Conversely, 
pro-selfs should be more strongly motivated to commute by public transportation 
when they believe the majority of others commute by car (Hypothesis 2). 

Furthermore, the interaction of social value orientation and expectations 
about others' choices, predicted in Hypothesis 2, may be more pronounced when 
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the possibility of traffic congestion associated with commuting by car is more 
salient. Accordingly, the current research manipulated the possibility of congestion 
(no possibility versus a clear possibility of congestion), so as to test the following 
specific hypothesis. When people believe that the majority commutes by car, then 
pro-self individuals in particular may be more motivated to commute by public 
transportation under conditions in which there is clear possibility of time delay 
(caused by congestion) than under conditions in which this is less of a possibility. 
For pro-socials we predict that their preferences will take a similar form in these 
two conditions. (Hypothesis 3). 

While these two outcomes — travel time and environmental pollution — are 
assumed to be important, it is not expected that these are the only attributes that 
individuals take into account in evaluating car or public transportation in real-life 
commuting decisions. Accordingly, we administered a judgment task in which we 
asked commuters to rate the two options on a list of travel attributes that are 
assumed to affect commuting decisions as well. This allows us, first, to examine 
whether individuals indeed construe commuting decisions as a social dilemma ~ a 
deliberation between individual (e.g., travel convenience, travel flexibility, and 
travel time) versus collective outcomes (e.g., environment, public health). Second, 
this may provide some evidence in support of the ecological validity of the 
predicted relationship between social value orientations and commuting decisions. 
That is to say, relative to individualists and competitors, pro-socials presumably 
assign greater weight to the collective outcomes and smaller weight to the 
individual outcomes of their travel decisions. To further investigate this issue, we 
examined how pro-social and pro-self individuals would respond to a serious 
environmental threat in their personal commuting situation. 

3.2 Method 

Participants and design 
Thirty-one female and 25 male Dutch adults were recruited by an advertisement in 
three local newspapers of Maastricht, inviting commuters by car to participate in a 
study about decision-making in commuting situations. The average age of the 
commuters was 32 years. A l l people commuted by car on a daily basis. They were 
paid 25 Dutch Guilders (about $14 in U.S. currency) for their participation. The 
design was a 2 (Social Value Orientation: Pro-socials vs. Pro-selfs) by 2 
(Expectations of Others' Commuting Choices: Majority Car vs. Majority Public 
Transportation) by 2 (Congestion: Absence of Congestion-possibility vs. Presence 
of Congestion-possibility). A l l variables were between-subjects factors. The major 
dependent variable was the individual's preference for commuting by car or by 
public transportation. 
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Procedure 
The experiment was scheduled in groups of six people. Upon arrival, each 
individual was individually seated in front of a computer in a separate cubicle. 
After the general instructions, two tasks followed: (1) the measurement of 
individuals' social value orientations, and (2) the simulation of a commuting 
situation. The experiment concluded with a post-experimental questionnaire and a 
careful debriefing. 

The measurement of social value orientation. Each individual's social value 
orientation was assessed by a series of decomposed games (Messick & McClintock, 
1968), which involve making choices between specific combinations of outcomes 
for oneself and for a (hypothetical) other. In the current chapter, we employed a 
computerized version of the Ring Measure of Social Value (e.g., Liebrand, 1984; 
McClintock & Liebrand, 1988) - this and related measurements of social value 
orientations have been shown to have good internal consistency, test-retest 
reliability over a period of four to six weeks, and appear to be free of tendencies 
toward social desirability (e.g., Liebrand, 1984; Kuhlman, Camac, & Cunha, 1986; 
Platow, 1992). The Ring Measure of Social Value is described in more detail in 
Liebrand (1984) and McClintock & Liebrand (1988). 

The task consists of 32 choices between pairs of own/other outcome 
combinations (defined in terms of amounts of money). These outcome 
combinations are sampled from a circle within an own-other outcome space, of 
which the horizontal axis reflects the outcomes for self, and the vertical axis the 
outcomes for other. Specific own-other outcome combinations are depicted as 
points in this two-dimensional space. The center of the circle coincides with the 
(0,0) point in the outcome space, delineating an outcome of zero for Self and zero 
for Other. The circle in the present study has a radius of 10.00 Dutch florins (one 
Dutch florin is approximately $0.60). The task of the research participant is to 
choose between two own-other outcome combinations that are adjacent to each 
other on the circle. As an example, in option A Self gets 8.30 Dfl and Other 5.55 
Dfl, whereas in option B Self gets 9.25 Dfl and Other gets 3.85 Dfl. For each of 
the 32 pairs of own/other outcome combinations, people were instructed to choose 
that pair they most preferred. 

Adding up the chosen amounts separately for Self and Other provides an 
estimate of the weights an individual assigns to own and other's outcomes. These 
weights can be used to measure each individual's value vector. Value vectors 
between 67.5 and 22.5 degrees (i.e., other's maximum outcome = 90 degrees, and 
own maximum outcome = 0 degrees) were classified as cooperators; those between 
22.5 and 337.5 degrees as individualists, and those between 337.5 and 292.5 
degrees as competitors. Consistent with previous research, participants were only 
classified if the length of their vector exceeded one fourth of the maximum length 
of a value vector. The length of a value vector provides an index of the 
consistency of the individual choice behavior (cf. McClintock & Liebrand, 1988); 
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the maximum vector length is twice the radius, and random choices between the 
pairs result in a zero vector length. On the basis of this consistency criterion, out 
of 56 individuals, six could not be classified, and from the classifiable people, 22 
were classified as pro-social, 23 as individualistic and five as competitive. Given 
the low number of competitors and the fact that our hypotheses were identical for 
individualists and competitors, we combined individualists and competitors to form 
a group of essentially pro-self interested individuals. Accordingly, our analyses 
focused on differences between pro-social and pro-self individuals (for similar 
procedures, see e.g., Kramer et al., 1986; Van Lange & Liebrand, 1991). 

Simulation of commuting situation. In the second task, we described a 
commuting situation so as to provide a context in which to examine the individual 
preferences for commuting by car versus public transportation (for an example, see 
Appendix I). The situation was designed in an attempt to parallel very closely 
actual commuting situations in the Netherlands. The distance between work and 
home was set at 40 kilometers, which could be covered by car or by train. There 
was a highway near home, and a railway station within a three-minute walking 
distance from home. Research participants commuted during one week (i.e., for 
five days, from Monday through Friday). They were led to believe that the 
experiment was conducted with a total number of 180 people, sitting before 
computers at ten different locations (i.e., universities), and making commuting 
choices at the same time - so as to mimic the fact that commuting situations 
always involve a considerable number of interdependent others. It was made 
explicit that people's preferences for commuting by car versus public transportation 
were stored on their personal computers, which were said to be linked to a 
mainframe computer recording all individual responses for each day. Once each 
individual's preference was recorded, the mainframe computer would then provide 
information regarding the preferred choices of all commuters. In reality, however, 
there were not 180 individuals involved, and the personal computer simply stored 
their own preferences. 

Once the commuting situation was explained, it was made explicit that there 
would be serious environmental damage to the extent that more and more 
individuals would prefer commuting by car. Specifically, we stated that "the more 
people will commute by car, the more rapidly the vegetation at the side of the road 
will decrease as a consequence of acid-rain produced by cars; moreover, the 
greater will be the contribution to the greenhouse effect, which may threaten 
humanity in the future". In contrast to car use, it was stated that "regardless of the 
number of commuters, public transportation will not cause any damage to the 
environment". 

Congestion. We manipulated the possibility of traffic congestion so as to 
examine whether the presence or absence of this possibility would affect car versus 
public transportation preferences. In the Absence of Congestion-condition it was 
stated that there would be no time delay associated with going by car, irrespective 
of the number of people who preferred to go by car. Commuters were told that 
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going by car would always take about 40 minutes, regardless of the number of 
commuters going by car. In the Presence of Congestion-condition a serious time 
delay would occur when many others would prefer going by car. It was stated: 
"Normally it will take about 40 minutes to commute by car. However, to the extent 
that more people go by car the travel time by car could increase to as much as 70 
minutes." The travel time by public transportation was always about 50 minutes -
including a three-minute walk from home to the railway station, and a two minute 
walk from the end-station to work. 

Expectations of others' commuting choices. Expectations of others' 
commuting choices were manipulated by providing people with information 
regarding the number and percentage of others who commuted by car or public 
transportation. Specifically, from Monday through Friday, individuals received 
information regarding the choices of all 180 commuters. This information, which 
was said to be provided by the mainframe computer, was given after each 
participant had stated his or her daily preference for going by car versus public 
transportation. In the Majority Car-condition the commuters were led to believe 
that a majority (range from 65%-75%; mean 70%) consistently commuted by car. 
In the Majority Public Transportation-condition they were led to believe that a 
majority consistently commuted by public transportation (range from 65%-75%; 
mean 70%). Thereafter, the consequences of own and others' preferred choices in 
terms of environmental damage and possible time delays were presented to the 
research participants. The consequences for the environment and travel time as a 
function of Expectations and Presence versus Absence of Congestion-possibility are 
summarized in Table 4 (see next page). This table also shows that, when a 
Majority commuted by Car in the Presence of Congestion-condition, the daily travel 
time by car was either 61 or 62 minutes, rather than the 40 minute-travel-time for 
car in the other conditions. 



Dependent measures 
Every working day, before commuters received information regarding the choices of 
others, they stated their own preferences for going by car versus public 
transportation (1 = strong preference for car, 7 = strong preference for public 
transportation), as well as their actual choices (1 = car, 2 = public transportation)3. 

Post-experimental questionnaire. One of the goals of this post-experimental 
questionnaire was to examine the ecological validity of the simulated commuting 
task and the role of social value orientations in commuting decisions. First, we 

3 Commuters were led to believe that these choices served as input for calculating the 
percentages of people commuting by car or public transportation. 
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asked commuters: "What would you do when you are ready to leave home on a 
morning and suddenly there is a radio announcement, saying that serious smog will 
occur when too many commuters will go by car on that day?" (1 = commute by 
car, 2 = commute by alternative means of transportation). Second, individuals rated 
their concern (1 = very unimportant, 7 = very important) with each of seven travel 
attributes (travel time, travel costs, travel convenience, environment, public health, 
weather, travel flexibility). 

Information checks. To provide a check for the information about 
environmental damage and the manipulation of Congestion, the participants were 
asked to rate the following statements about the decision situation: "If too many 
people choose to go by car on a day, there will be serious environmental damage" 
and "If too many people choose to go by car on a day, there will be serious time 
delay". A l l commuters (100%) confirmed the statement that there would be serious 
environmental damage if too many people choose to go by car. Also, all 
individuals in the Presence of Congestion-condition (100%), compared to 25% in 
the Absence of Congestion-condition, believed that there would be serious time 
delay if too many people choose to go by car, Chi 2(l, N = 50) = 30.47, p <.001. 
Generally, these checks indicated that the information was understood, although the 
result that still 25% of the commuters in the Absence of Congestion-condition 
believed that there would be time delay clearly is less than ideal (we will address 
this issue in the Discussion). 

After the working week, participants were asked whether most of the 180 
people had displayed a preference to go by car or by public transportation during 
the week (1 = strong preference for car, 7 = strong preference for public 
transportation). The manipulation check of Expectations is highly significant, 
F(l,42) = 365.88, p <.001. Commuters in the Majority Public 
Transportation-condition thought that the commuters had a stronger preference for 
going by public transportation (M - 5.73) than people in the Majority Car-condition 
(M = 2.04). Finally, the participants were debriefed, thanked and paid for their 
participation. 

3.3 Results 

Preference for car versus public transportation4 

Preferences for commuting by car versus public transportation (1 = strong 
preference for car, 7 = strong preference for public transportation) were first 

4 Preliminary analyses of the data revealed highly significant correlations between daily 
commuting preferences and commuting choices (r's varied from .76 to .82). Because of the 
greater variance in commuting preferences relative to choices, and the fact that the hypotheses for 
these measures were identical, only the analyses of the first measure are reported here. 
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analyzed in a 2 (Social Value Orientation: Pro-socials vs. Pro-selfs) by 2 
(Expectations of Others' Commuting Choices: Majority Car vs. Majority Public 
Transportation) by 2 (Congestion: Absence of Congestion-possibility vs. Presence 
of Congestion-possibility) by 4 (Day: Tuesday through Friday) ANOVA with 
repeated measures for the last factor5. This analysis revealed, first, a main effect 
for Social Value Orientation, F(l,42) = 3.79, p <.05. Consistent with Hypothesis 1, 
Pro-socials (M = 5.22) exhibited a stronger preference for commuting by public 
transportation than did Pro-selfs (M = 4.17). 

More importantly, and consistent with Hypothesis 2, we observed an 
interaction of Social Value Orientation and Expectations, F(l,42) = 4.47, p <.05. 
Further tests for simple effects revealed that Pro-socials exhibited a greater 
preference for commuting by public transportation in the Majority Public 
Transportation-condition than in the Majority Car-condition. In contrast, Pro-selfs 
exhibited a greater preference for commuting by public transportation in the 
Majority Car-condition than in the Majority Public Transportation-condition. These 
findings (see Table 5) provide evidence in support of Hypothesis 2 that stated that 
pro-social individuals indeed construed the decision situation as an N-person 
Prisoner's Dilemma, whereas pro-self individuals construed it as an N-person 
Chicken Dilemma. 

Table 5 
Preferences for Public Transportation as Function of Social Value Orientation and 
Expectation about Others' 

Expectation about others' 
commuting decisions 

Majority Majority 
car public 

transpor-
Social value orientation tation M 

Pro-social commuters 4.77a 5.75b 5.22 

Pro-self commuters 4.85" 3.66c 4.17 

Note. The preference scale ranges from 1 (= strong preference for car) to 7 (= strong 
preference for public transportation); means with a different superscript differ 
significantly, p <.05 

5 Preference on Monday was excluded from this analysis because at that point in the 
experiment commuters had not received information about other commuters' choices. 
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In Hypothesis 3, we predicted that pro-selfs would be more in favor of public 
transportation when (a) they expected a majority to prefer commuting by car, and 
(b) they believed there was the possibility of time delay. For pro-socials we 
expected that their preferences for public transportation would be enhanced when a 
majority preferred public transportation, and that this would take a similar form in 
the Absence of Congestion and Presence of Congestion-conditions. Ideally, 
evidence in support of Hypothesis 3 would be revealed by an interaction of Social 
Value Orientation, Expectations of Others' Commuting Choices, and Possibility of 
Congestion. However, this interaction was not significant, F(l,42) < 1. 
Additionally, we conducted a more precise analysis, testing whether there would be 
an interaction between Expectations of Others' Choices and Congestion for Pro-self 
commuters. However, also this two-way interaction was not significant, F(l,24) < 
1. Thus, we find no evidence supporting Hypothesis 3. 

Next, we analyzed people's preferences for Monday, examining whether 
preferences for public transportation versus car would be dependent on social value 
orientations when information regarding what the majority prefers could not 
influence such preferences. A 2 (Social Value Orientation: Pro-socials vs. Pro-
selfs) by 2 (Congestion: Absence of Congestion-possibility vs. Presence of 
Congestion-possibility) ANOVA revealed a marginally significant main effect for 
Social Value Orientation, F(l,46) = 3.41, p <.08. As predicted by Hypothesis 1, 
Pro-socials (M = 4.95) tended to exhibit a stronger preference for commuting by 
public transportation than did Pro-selfs (M = 4.07). 

Finally, after the commuting task people were asked how they would respond 
to a radio announcement saying that serious smog would occur in their own 
commuting situation when too many people would opt for the car. As one would 
expect on the basis of Hypothesis 1, more Pro-social (100%) than Pro-self 
commuters (70.6%) indicated that they would not continue commuting by car, but 
instead would take an alternative means of transportation, Chi 2 (l , N = 50) = 5.23, p 
<.05. Thus, this result complements the above findings by providing additional 
evidence in support of the ecological validity of social value orientations in 
commuting decisions. 

Travel concerns related to car versus public transportation 
In the introduction of this chapter we assumed that the decision to commute by car 
versus public transportation could be defined as a social dilemma, in which a 
concern with long-term collective welfare should lead to preferences for public 
transportation, whereas a concern with own immediate well-being should lead to 
preferences for car. Given these claims, it is important to examine whether 
individuals' preferences are related to these individual and collective concerns. 
Accordingly, we asked individuals to rate their concern (1 = very unimportant, 7 = 
very important) with a list of travel attributes, some of which are more descriptive 
of cars, whereas others are more descriptive of public transportation. If the task 
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indeed has ecological validity, and commuters construe such decisions as a social 
dilemma, then "individual" concerns should correlate negatively, and "collective" 
concerns should correlate positively with their preferences for public transportation. 

In Table 6, a summary is presented of the correlations between each of these 
concerns, and the preference for commuting by public transportation. As can be 
seen in Table 6, the collective concerns such as environment and public health 
correlated positively with the preference for public transportation. In contrast, 
individual concerns (e.g., travel convenience and flexibility) correlated negatively 
with the preference for public transportation. Moreover, the two collective concerns 
intercorrelated positively (correlation of judgments of environment and public 
health), and most of the individual concerns were intercorrelated positively (e.g., 
several significant correlations between judgments of travel costs, travel flexibility, 
travel time, and travel convenience). 

The distinction between individual and collective concerns received further 
support from the results of a principal component analysis on all of these concerns. 
After varimax rotation, this analysis revealed two factors with Eigenvalues greater 
than 1. The first factor explained 37.0 % of the variance, and was described by the 
items travel convenience, travel flexibility (both with factor loadings of .86), and 
travel time (factor loading of .54). The second factor explained 27.2% of the 
variance, and was described by the items public health and environment (the 
respective factor loadings were .88 and .71). Accordingly, the first factor contained 
items representing individual concerns, whereas the second factor contained items 
representing collective concerns. 

Thus, the correlational analyses in combination with the principal component 
analysis illustrate that the decision between car and public transportation entails at 
least one essential element of a social dilemma — a deliberation between individual 
concerns and collective concerns. Moreover, the fact that collective concerns were 
positively associated, and individual concerns were negatively associated with 
public transportation preferences, provides support for the ecological validity of the 
simulated commuting task. 
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3.4 Discussion 

Main conclusions 
This study was conducted in light of the belief that excessive car use may lead to a 
situation most of us would rather wish to avoid. We have used concepts derived 
from Kelley and Thibaut's (1978) interdependence theory to analyze how 
individuals may construe different interdependence structures of the same decision 
situation (i.e., commuting situation) according to their social value orientations. 
One of the major findings of the research presented in the current chapter was that 
pro-socials — relative to pro-selfs — exhibited greater preferences for commuting by 
public transportation, and were more concerned with the collective outcomes (i.e., 
environment) of their decisions. In addition, a greater percentage of pro-socials 
indicated that they were ready to stop driving their cars in case of a serious 
environmental threat in their working area. Generally, these results were in 
accordance with Hypothesis 1. These findings underline the role of social value 
orientations in how individuals approach and respond to a large scale social 
dilemma that exists in real life (cf. McClintock & Allison, 1989). Moreover, these 
findings complement prior research on environmentally relevant behavior in that 
personality differences related to such concepts as egoism and altruism seem 
promising in advancing our understanding of environmental behavior (cf. Stern, 
1992). 

A further important finding was that pro-socials exhibited a greater 
preference for commuting by public transportation, when they were led to believe 
that the majority preferred to commute by public transportation than when they 
were led to believe that the majority preferred to commute by car. From an 
environmental point of view one should indeed expect that it is morally less 
acceptable to take the car when a majority is going by public transportation 
("normative pressures"; cf. Liebrand et al., 1986). For pro-selfs we found the 
reverse effect: They were more strongly inclined to commute by public 
transportation if they were led to believe that the majority of others would commute 
by car. These findings are in line with Hypothesis 2, and they support the notion 
that pro-socials transform the situation into an environmental issue (resembling an 
N-person Prisoner's Dilemma), whereas pro-selfs transform it into a accessibility 
problem (resembling an N-person Chicken Dilemma). 

However, contrary to Hypothesis 3 this interaction of social value orientation 
and expectations of others' commuting choices was not further influenced by the 
possibility of a time delay due to congestion. A post-hoc interpretation for the 
absence of this finding may be that the manipulation of possibility of congestion 
was only partially successful (i.e., 25 percent of participants in the Absence of 
Congestion-condition believed that congestion was still a possibility). Presumably, 
because the people were daily commuters, they may have had a good deal of 
experience with traffic jams, and accordingly, they may have paid little attention to 
information that was inconsistent with such experiences. Thus, it seems likely that 
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to a large extent commuters have approached this simulated commuting task based 
on their own experience, and accordingly may have been less responsive to 
information regarding congestion. 

The finding regarding the individual responses to an environmental threat in 
their own commuting situation deserves some further attention. A l l pro-socials 
versus about 70 percent of pro-selfs indicated that in case of a smog alarm they 
would immediately leave the car at home and seek alternative means of 
transportation. This provides further support for the relevance of social value 
orientations regarding the way in which individuals approach serious environmental 
problems. Prior laboratory research has revealed that an enhanced level of group 
identity may be particularly useful in dealing with "emergency" situations (i.e., 
situations in which the collective resources were almost depleted; Kramer & 
Brewer, 1984, Exp. 2). The current findings indicate that, in addition to group 
identity, personality differences reflected by social value orientations, to some 
extent, may influence the probability with which such situations become disastrous. 
It seems therefore important to conduct future research as to explore how pro-selfs, 
in particular, can be motivated to respond less selfishly to such alarming situations. 

Strengths, limitations, and implications of the study 
Before closing, we wish to outline some of the strengths and limitations of the 
scenario paradigm that was used in the current research. This methodology 
measures people's reports of how they would commute in a particular situation 
given the specific environmental and accessibility conditions. Consequently, a 
potential limitation of this paradigm is that it does not directly exclude tendencies 
toward favorable self-presentation or other self-enhancing processes which to some 
extent may account for the fairly strong overall preference for public transportation. 
However, such tendencies are less likely to account for the effects involving social 
value orientation because the measurement of this variable has been demonstrated to 
be independent of tendencies toward favorable self-presentation (e.g., Platow, 1992). 
Moreover, it seems unlikely that the interaction between social value orientation and 
expectations of other commuter preferences is a result of a contemplative process in 
terms of favorable self-presentation. In this regard, it also important to point out 
that several features of the current study (e.g., using actual commuters, creating a 
clear impression that many other commuters are involved) enhance the validity of 
the results obtained. And, several additional findings (e.g., judgments of several 
travel concerns in real-life; how individuals respond to a smog alarm) are consistent 
with the notion that the hypothetical commuting situation indeed represented a 
social dilemma and that this dilemma is likely to be construed and solved 
differently by pro-social and pro-self individuals. Nevertheless, it would be fruitful 
to replicate the current, preliminary work by using a paradigm that focuses more 
strongly on actual behavior as well as on the real consequences of such choices. 
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Some implications of the current work are also worth discussing. Although 
interdependence theory (Kelley & Thibaut, 1978) has primarily focused on 
interpersonal, dyadic relationships and interactions, the current study shows that this 
theory may also serve as a useful conceptual framework in which to understand 
interdependent situations involving many other individuals. In contrast to more 
traditional social dilemma theories (e.g., rational choice theory, game theory) that 
view people as basically self-interested, interdependence theory denotes that human 
behavior is also shaped by considerations beyond an individual's immediate self-
interest (e.g., pro-social motives). 

One of the practical implications of the current findings is that remedies to 
the massive problem of environmental pollution should primarily focus on changing 
the behavior of individuals with pro-self orientations. The finding that these 
individuals are inclined to perceive the commuting situation as an accessibility 
problem with a structure very similar to an N-person Chicken Dilemma Game 
helps to understand why campaigns stressing the significance of our environment 
may, in fact, be less effective than expected. That is to say, a moral appeal to the 
collective interest of a clean environment may further promote pro-collective 
behavior by pro-social individuals, but it may have very little impact on the 
behavior of pro-self individuals. Thus, in designing campaigns aimed at reduction 
of car use or other environmentally-damaging behaviors, one has to take into 
account the different interpretations people assign to such situations of 
interdependence (cf. Snyder, 1993). In light of the current results, it is plausible 
that pro-self individuals are particularly sensitive to arguments that emphasize the 
personal benefits of commuting by public transportation, or the personal costs of 
commuting by car, such as travel time or travel convenience. It goes without 
saying that such messages are only effective to the extent that they are persuasive, 
which may require some structural changes in public transportation, such as an 
extension of networks, an increase in transport-frequency, or an improvement in 
travel convenience and flexibility. 



Chapter 4 
Self-interested and pro-social motives 

underlying commuting decisions1 

"Humanity is conducting a grand experiment on its natural environment and cannot 
afford to fail. We have only one earth on which to experiment." 

- Stern (1992, p. 271) 

4.1 Introduction 

Environmental pollution as social dilemma 
The functioning of societies is perhaps most strongly challenged by social dilemmas 
- situations in which private interests are at odds with collective interests (Dawes 
1980; Messick & Brewer, 1983). One of the more problematic social dilemmas that 
societies are facing today concerns the fact that many personally attractive and 
convenient behaviors, such as private car use, are detrimental to the environment 
shared by all members. Although many scientists have described environmental 
pollution as a pervasive social dilemma (e.g., Hardin, 1968; Orbell & Dawes, 1981; 
Samuelson, 1990; Stern, 1992), this analysis has received little empirical attention 
from social dilemma researchers (i.e., they have tended to focus on experimentally 
created social dilemmas using experimental games as decision tasks; for some 
exceptions, see Brechner & Linder, 1981; Samuelson, 1990). Thus, it is relevant to 
provide evidence in support of the claim that the extant social dilemma literature 
can indeed contribute to an understanding of the psychological mechanisms 
underlying environmental behavior. 

The current chapter focuses on a number of motivational factors underlying 
individual judgements of one particular, but significant environmental behavior --
the decision to commute by car versus public transportation. Using extensions of 
rational choice theory (Olson, 1965) and insights from interdependence theory 
(Kelley & Thibaut, 1978), we provide a conceptual framework towards 
understanding how differences in mean travel time, variability in travel time, and 
the impact of car use on the environment may affect public transportation 
preferences in a hypothetical commuting situation. Moreover, we analyze how 
individual differences in social value orientations — preferences for patterns of 

1 This chapter was published as: 
Van Vugt, M., Van Lange, P. A. M., & Meertens, R. M. (in press). Commuting by car or public 
transportation? A social dilemma analysis of travel mode judgements. European Journal of Social 
Psychology. 
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outcomes to self and others (Messick & McClintock, 1968) 
commuting preferences. 

are related to these 

Self-interested motives in a social dilemma: 
Minimizing the costs of travel time and travel time variability 

The decision to commute by car or public transportation not only bears an impact 
on the well-being of the individual commuter, but also on the well-being of others. 
For example, as more individuals commute by car people may experience the 
negative consequences of environmental pollution and traffic congestion. This 
situation is potentially disruptive because the individual interest is generally better 
served by a choice for the car (i.e., the presumed non-cooperative option), as it may 
provide better outcomes in terms of travel convenience, flexibility, and travel time. 
However, it is in the interest of all if more people decide to commute by public 
transportation (i.e., the presumed cooperative option), which would minimize the 
contributions to pollution and congestion. This particular type of interdependence 
with conflicting individual and collective interests can be framed as a social 
dilemma (e.g., Dawes, 1980; Messick & Brewer, 1983). 

According to some original theories of social dilemmas, such as game theory 
and rational choice theory (e.g., Luce & Raiffa, 1957; Olson, 1965), individuals 
wish to maximize expected subjective utility, preferring options that are expected to 
yield greatest individual gains or smallest individual losses. In the context of 
commuter decisions, one relevant attribute that defines utility for most commuters is 
travel time. Indeed, prior research has revealed consistently that commuter 
decisions are influenced by time considerations with individuals preferring the 
option that is least costly in terms of average travel time (e.g., Kropman & Katteler, 
1993; Loos & Kropman, 1993). 

However, we assume that individuals respond not only to differences in 
average travel time, but also to differences in variability of travel time (i.e., 
unexpected variations in daily travel times). This variability may result in nume
rous psychological and social costs, both for the individual commuter who is 
confronted with a great deal of uncertainty (e.g., "when will I arrive at work?") and 
for the organization for which he or she works (e.g., meetings might have to be 
canceled). Despite the prevalence of time variabilities in daily commuting traffic, 
this factor has been largely neglected in traffic research (for exceptions, see 
Mahmassani & Chang, 1985; Van Knippenberg & Van Knippenberg, 1986). 
However, the issue of uncertainty has been addressed thoroughly in psychological 
research on decision making, revealing that people prefer behavioral options 
providing certain outcomes more than options providing uncertain outcomes (for 
reviews, see Abelson & Levi, 1985; Dawes, 1988). Frequently, this tendency is so 
powerful that it leads to preferences which are largely inconsistent with the basic 
assumption underlying traditional formulations of rational choice theory ~ to 
maximize expected utility — because people tend to prefer certain outcomes 
moderate in size more than uncertain outcomes great in size (cf. Kahneman & 
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Tversky, 1979)2. The need for certainty has been attributed to the individual's 
desire to exercise control over his or her own outcomes. Uncontrollable events may 
elicit feelings of anger, frustration and stress, and may lead individuals to search for 
information about how to increase personal control or opt for behavioral alternatives 
providing more controllable outcomes (Averill, 1973; Bandura, 1986). Similarly, 
great variations in daily travel times may reduce the sense of personal control 
associated with a certain type of travel mode and may stimulate the search for 
alternatives. 

Taken together, on the basis of rational choice theory we predict, first, that 
commuters will exhibit a greater preference for public transportation (versus car) if 
this option yields a lower average travel time (Hypothesis I). Second, on the basis 
of prior research on decision making, we predict an independent effect of travel 
time variability, such that individuals will exhibit a greater preference for public 
transportation (versus car) if it provides a smaller variability in travel time 
(Hypothesis 2a). Third, it is expected that the effect of variability can be explained, 
at least in part, by a decrease in the perceived controllability of the travel time by 
car (Hypothesis 2b). 

Minimizing the costs for all of us: 
The role of social value orientations 

The above reasoning delineates two motivational processes underlying commuting 
preferences (i.e., reduction of time loss and reduction of time uncertainty) that 
follow soundly from prior theorizing and research regarding decision making. 
While these motivational processes may provide a parsimonious framework for 
understanding individual judgement and decision making in situations where the 
social implications are small, we believe that this approach is too limited for 
understanding social dilemmas. Specifically, these motives alone would suggest 
that individuals construe social dilemmas primarily or exclusively in terms of their 
own personal outcomes. However, one of the major findings of prior social 
dilemma research is that a substantial number of people take into account broader 
considerations, derived from a general concern with the well-being of the collective 
(cf. Dawes, 1980; Messick & Brewer, 1983; Van Lange, Liebrand, Messick, & 
Wilke, 1992). Indeed, following Kelley and Thibaut's (1978) interdependence 
theory, one may assume that individuals transform any given interdependence 
situation ~ "the given matrix" or a situation delineated in terms of the pursuit of 
immediate self-interest ~ according to broader motivations and considerations that 
individuals bring into the situation. The result of this transformational process is 

2 This tendency is known as the "certainty-effect". As an example, Kahneman and Tversky 
(1979) asked subjects to choose between two options. Option A described a gain of $4000 with a 
.8 probability, and Option B described a gain of $3000 for sure. It appeared that only a small 
minority (20%) preferred the more uncertain Option A, although this option represented the 
greatest expected utility. 
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what Kelley and Thibaut (1978) have termed "the effective matrix," which is 
assumed to be more predictive of individuals' ultimate preferences and behaviors in 
settings of interdependence. Of most interest here are the so-called pro-social 
transformations, which may be inspired by more specific concerns such as the 
desire to promote collective welfare, to provide a good example for others, or to 
enhance a good feeling about oneself (e.g., to act responsibly and in line with one's 
moral values or principles). 

An important question then is what determines the willingness of individuals 
to forego the immediate self-interest, and to pursue the collective welfare? First, 
transformational processes may be largely shaped by pre-existing individual 
differences in social value orientations, or the ways in which individuals evaluate 
outcomes for self and others. This construct has received considerable attention in 
research on social dilemmas, revealing that those who tend to maximize outcomes 
for self and others (i.e., pro-socials) choose more cooperatively and expect others to 
choose more cooperatively than those who tend to maximize own outcomes with 
little or no regard for others' outcomes (i.e., individualists), or those who tend to 
maximize own outcomes relative to the outcomes afforded to others (i.e., 
competitors; e.g., Kuhlman & Marshello, 1975; McClintock & Liebrand, 1988; Van 
Lange & Kuhlman, 1994). Moreover, there is also some evidence for the ecological 
validity of social value orientations in that pro-socials exhibit greater willingness to 
participate voluntarily in psychology experiments, and that they make greater 
concessions in the context of a negotiation task than do individualists and 
competitors (De Dreu & Van Lange, in press; McClintock & Allison, 1989). 

Nevertheless, in light of the ubiquity of interdependent situations in the real 
world, this evidence is rather limited, and the concept of social value orientation has 
received virtually no attention in the context of environmentally relevant attitudes 
and behavior (except Van Vugt, Meertens, & Van Lange, 1995). This latter issue 
seems particularly important given Stern's (1992) comprehensive analysis of the 
psychological determinants of environmental damage, in which he concluded that 
prior research hardly revealed any systematic relations between personality factors 
and environmentally relevant judgements and behaviors, and that little is known 
regarding the personal motives and values ~ such as egoism and altruism -
underlying environmentally relevant behavior (for an exception, see Stern, Dietz, & 
Kalof, 1993). Therefore, we explore whether, relative to individualists and 
competitors, pro-socials are more likely to take into account the long-term, 
collective consequences of their decisions in the commuting situation, assigning 
greater weight to how much harm cars and public transportation would do to the 
environment, and less likely to consider exclusively their own immediate outcomes 
(e.g., travel time, travel convenience or travel flexibility). Accordingly, we predict 
that pro-socials will exhibit a greater preference for commuting by public 
transportation than individualists and competitors (Hypothesis 3). 

Second, we propose that pro-social transformations are also instigated by the 
extent to which available options differ in their consequences to the collective 
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welfare - how much the travel options differ in their damaging effects on the 
environment. When cars have only a minor impact on the environment, collective 
concerns will not be very salient, and commuters presumably will not be strongly 
motivated to give up their individual interest (i.e., commute by car). However, 
when the environmental impact of car use is large, individuals may more strongly 
realize the detrimental effects of car use, yielding a stronger concern with the long-
term collective welfare (cf. Jorgenson & Papciak, 1981; Samuelson, Messick, Rutte, 
& Wilke, 1984). Thus, we predict that, across variations of the consequences for 
self, individuals will exhibit a greater preference for public transportation when they 
believe that car use has a large rather than a small impact on environmental 
pollution (Hypothesis 4). 

Interaction of self-interested and pro-social motives 
The above framework considers the separate effects of two self-interested concerns 
(i.e., reduction of travel time and variability), a pro-social concern (i.e., impact of 
car use on environmental pollution), and a factor associated with the personal 
evaluation of self-interested and pro-social concerns (i.e., social value orientation). 
Rather than merely predicting independent effects, we propose that some of these 
factors may interact to determine commuter judgements and preferences. As noted 
by some social dilemma researchers, it frequently may be that the combination of 
two factors yield greater effects than one would expect on the basis of their separate 
effects (e.g., Liebrand, 1992; Samuelson, 1990; Stern, 1992). This may be so 
because often it is necessary to simultaneously overcome a number of barriers, any 
one of which may prevent the emergence of pro-social behavior. In the context of 
commuting decisions, this assertion seems to be particularly valid because the 
individual advantages of car use are myriad (e.g., travel convenience, flexibility, 
travel time, protection against weather), and have to be weighted against a very 
limited number of individual advantages (e.g., time to read), and a single long-term 
collective advantage (i.e., environment) associated with public transportation use. 
Accordingly, it seems reasonable to expect that preferences for public transportation 
may be strongly enhanced if two important obstacles will be removed at the same 
time. Therefore, we predict that commuters will exhibit a much stronger preference 
for public transportation (versus car), if this option provides both (1) a lower 
average travel time, and (2) at least an equal travel time variability (Hypothesis 5). 

In addition, the effects of factors relevant to understanding individual's 
concern with short-term self-interest (i.e., travel time) and long-term collective 
interest (i.e., impact of cars on environmental pollution) may be influenced by 
differences in social value orientations. Given the fact that pro-social individuals 
are more concerned with the collective consequences, and individualists and 
competitors with the personal consequences of their decisions, we advance two 
additional hypotheses. First, consistent with previous research (Kramer, 
McClintock, & Messick, 1986) we suggest that when the collective interest is not or 
not seriously affected by individuals' decisions then pro-socials, individualists, and 
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competitors will exhibit similar levels of cooperation; however, when the collective 
is being threatened pro-social individuals will be more likely to exercise self-
restraint, whereas individualists and competitors are more likely to improve their 
outcomes when they are still able to do so. Thus, we predict that ~ relative to 
individualists and competitors ~ pro-social commuters will be more sensitive to 
information that cars contribute heavily to environmental pollution. Accordingly, 
pro-social commuters will exhibit a stronger increase in public transportation 
preference between the situations where cars have a small versus large impact on 
environmental pollution than individualists and competitors (Hypothesis 6). 

Conversely, individualists and competitors might be more responsive to 
information about how their commuting decision will affect their self-interest, which 
will presumably depend on the relative efficiency of public transportation. 
Accordingly, we predict that individualists and competitors ~ relative to pro-
socials — will exhibit a sharper increase in public transportation preference from the 
situation where public transportation yields a longer travel time (versus car) to 
where public transportation yields a shorter travel time (Hypothesis 7). 

While the outcomes in terms of travel time, travel time variability, and 
environmental pollution are assumed to be important, we do not claim that these are 
the only attributes or evaluations that commuters take into account. Accordingly, 
we administered a post-experimental judgement task in which we asked commuters 
to evaluate the importance of a list of travel attributes (e.g., protection against bad 
weather) in their real-life commuting decisions. This allows us, first, to examine 
whether individuals indeed construe the commuting situation as a social dilemma. 
If so, attributes reflecting individual outcomes (e.g., travel time, travel flexibility, 
travel convenience) should correlate negatively with public transportation 
preferences, whereas the opposite should occur for attributes reflecting collective 
outcomes (i.e., environment). Second, this allows us to examine the assumed 
relationship between these evaluations and social value orientation: Relative to 
individualists and competitors, pro-socials should assign greater importance to 
collective outcomes and less importance to individual outcomes. 

4.2 Method 

Research participants 
Three hundred questionnaires were distributed among employees of a publishing 
company in Deventer ~ a medium-sized city in the middle of the Netherlands. In 
total, 192 questionnaires were returned (104 by men, 88 by women), yielding an 
overall response rate of 64%. The average age of the commuters was 35 years and 
eight months. A l l individuals were regular car commuters, and more than half of 
them (51%) commuted by car on a daily basis. The rest occasionally (i.e., less than 
once a week) commuted by bike (38%), or by public transportation (11%). 
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Overview of the design 
By means of different future scenarios of a commuting situation, the following 
independent variables were manipulated. First, the relative travel time of public 
transportation versus car was varied: In one condition the travel time by public 
transportation was shorter than by car, whereas in the other condition the travel time 
by public transportation was longer. The second factor was relative travel time 
variability, and consisted of three conditions in which public transportation ~ 
relative to car — either had a smaller time variability, an equal time variability, or a 
greater time variability. The third factor involved the differential magnitude of the 
environmental damage produced by cars. It was stated that car use either had a 
large or small impact on environmental pollution. Finally, we examined social 
value orientations, which focused on differences between the group of pro-socials 
versus the group of individualists and competitors combined ("pro-selfs") — the 
reason for this two-category distinction will be described below. Thus, the 
experimental design was a 2 (Time) by 3 (Variability) by 2 (Social Value 
Orientation) by 2 (Pollution) design. Al l variables except one were between-
subjects factors and cell sizes varied from nine to 55 commuters (due to a 
substantial unevenness in the number of pro-social vs. pro-self people). For reasons 
of statistical power, the factor Variability was manipulated within-subject's and the 
three variability conditions were presented to commuters in random order to control 
for possible order effects. 

Procedure 
The questionnaires were distributed to car commuters at the entrance of the 
company on a weekday morning, and completed at the working place in about 
twenty minutes (those who returned their questionnaires were thanked, and were 
given a small gift for their participation). The questionnaire consisted of three 
parts: (1) the assessment of an individual's social value orientation, (2) the 
description of a commuting situation, and (3) a series of post-experimental 
questions. 

Assessment of social value orientation. As a first task, nine three-choice 
decomposed games (cf. Messick & McClintock, 1968) were administered ~ this 
procedure is described in more detail in Appendix II. In each decomposed game a 
choice is made between combinations of outcomes — depicted in amounts of money 
or points - to self and a hypothetical other person, a measure of social value 
orientation which has revealed good internal validity (e.g., Liebrand & Van Run, 
1985), as well as test-retest reliability (e.g., Eisenberger, Kuhlman, & Cotterell, 
1992; Kuhlman, Camac, & Cunha, 1986), and appears to be free of tendencies 
toward social desirability (Platow, 1992). Paralleling prior work, each game 
consists of three alternatives, corresponding to one of three social value orientations: 
cooperation, individualism, or competition. Specifically, in a decomposed game the 
cooperative option provides the greatest joint outcome, the individualistic option the 
greatest outcome for self regardless of other's outcome, and the competitive option 



80 Chapter 4 

the greatest difference between outcomes for self and other. In line with previous 
research (McClintock & Allison, 1989; Platow, McClintock & Liebrand, 1990), 
individuals were only classified if at least six of the nine choices were consistent 
with one social value orientation. Accordingly, out of 192 individuals, 141 were 
classified as pro-socials, 31 as individualists, and 10 as competitors. Ten people 
could not be categorized on the basis of the above criterion. Due to the low 
number of individualists and competitors, and given the fact that there were no 
different predictions for these groups, we combined individualists and competitors 
to form a group of essentially self-interested individuals, a group which we have 
earlier referred to as "pro-selfs" (cf. Kramer et al., 1986; Van Lange & Liebrand, 
1991). 

Description of the commuting situation. Next, commuters were asked to read 
the description of a hypothetical commuting situation, which was designed in an 
attempt to parallel a commuting situation that presumably can be found within a ten 
year period from now (an example is provided in the Appendix I). The aim of such 
future scenarios was to optimize the credibility of the different manipulations that 
may seem somewhat unrealistic at present. Commuters were asked to imagine that 
they were living in a suburb 40 kilometers from the company they worked for 
(approximately 25 miles). They could cover this distance to work either by car or 
by train. There was a highway near home, and a train station at a three-minute 
walk. Once the commuting situation was explained, individuals were told that their 
choices would have consequences for the amount of environmental pollution 
produced, and for their travel time to work. 

Pollution. A l l participants were first informed that the environment would 
be in a very bad condition in ten years. Subsequently, approximately half of the 
people read that within a ten years' period, cars would be responsible for very little 
of the environmental damage, mainly because of the use of catalytic converters for 
cars and other environment-preserving measures (Small Impact-condition). In 
contrast, the other half of the people received information indicating that cars would 
be one of the main polluters of the environment within ten years, despite several 
environment-preserving measures (Large Impact-condition). In both conditions, it 
was stated explicitly that public transportation would hardly cause any 
environmental damage. 

Time. Half of the commuters read a scenario indicating that the average 
travel time by public transportation was always shorter than by car (Travel Time 
Public Transportation Shorter-condition; from now on referred to as PTT Shorter). 
It would take 40 minutes on average to cover the distance to work by public 
transportation, and 60 minutes to cover it by car. Conversely, the other people read 
a scenario describing that the average travel time by public transportation was 
always longer than by car, and the travel times were exactly the opposite (PTT 
Longer-condition). In all conditions, it was emphasized that the travel time by 
public transportation included a few-minute walk from home to the station, and 
from the end station to their company. 



Self-interested and pro-social motives underlying commuting decisions 81 

Variability. Each participant received three different scenarios describing the 
day-to-day variability in travel time by public transportation compared to car. One 
scenario indicated that the time variability by public transportation was much 
smaller (with a range from 2 minutes below to 2 minutes above the average time) 
than by car (16 minutes below and above average time), creating the PTV Smaller-
condition. The other two scenarios informed individuals that the time variability by 
public transportation was either equal to car (9 minutes below or above average; 
PTV Equal-condition) or much greater than car (16 minutes vs. 2 minutes below or 
above average; PTV Greater-condition). These three scenarios were administered to 
individuals in random order. Each scenario ended with a brief summary of the 
consequences of commuters' decisions in terms of environmental pollution, travel 
time, and time variability (see Appendix I). 

Dependent measures 
Preference for car versus public transportation. In each of the three 

commuting versions individuals could indicate their preferences for commuting by 
car or by public transportation on a bipolar response scale, ranging from 1 ( = very 
strong preference for car) to 7 ( = very strong preference for public transportation), 
whereby the midpoint 4 was anchored as "indifferent". Also, after each preference 
they had to make a choice between the two alternatives (1 = car; 2 = public 
transportation). Finally, in each version commuters were asked to indicate for car 
and public transportation separately, how much control they thought they could 
exercise over their travel time (1 = very little control; 7 = very much control). 

Post-experimental questionnaires. Three different types of post-experimental 
questionnaires were administered. First, commuters judged the perceived control of 
travel times for car and public transportation in their personal commuting situation 
(1 = very little control; 7 = very much control). Second, they rated their concern (1 
= very unimportant; 7 = very important) with a list of five travel attributes, which 
have shown to be important considerations for "real life" commuting decisions (e.g., 
Flannelly & McLeod, 1989; Golob, Horowitz, & Wachs, 1979): travel convenience, 
travel time, travel flexibility, protection against weather, and environmental 
pollution. Third, as to determine how plausible the information in the future 
scenarios was, individuals rated two statements concerning the credibility of, 
respectively, the environmental and travel time conditions (1 = not at all plausible; 
7 = very plausible)3. 

3 Analyses revealed no difference in the credibility of travel time information between the PTT 
Shorter (M = 4.19) and PTT Longer-conditions (M = 4.46), F(l,181) = 1.96, n.s. However, 
commuters in the Large Impact-condition thought that the environmental information was more 
plausible (M = 4.94) than commuters in the Small Impact-condition (M = 3.90), F(l,181) = 18.34, 
p <.001. Thus, individuals were somewhat more inclined to believe that cars would have a major 
impact on the level of pollution in the near future. 
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environment. Moreover, we observed that the elimination of two obstacles to use 
public transportation promoted preferences for public transportation more strongly 
than the sum of their separate influences, which is in partial agreement with 
Hypothesis 5. Finally, contrary to Hypothesis 6 pro-self individuals were more 
sensitive than pro-social individuals to information about the detrimental effects of 
car use on the environment. Also, contrary to Hypothesis 7 both groups were about 
equally responsive to information about the efficiency of public transportation. 
Below, we will briefly discuss these and some other findings, evaluating their 
theoretical and practical implications. 

First, the current findings revealed strong evidence that commuter preferences 
are shaped not only by beliefs regarding differences in average travel time, but also 
by knowledge concerning the differences in variability of travel time. Assuming 
that time is an important resource or outcome, these findings in combination extend 
original claims underlying rational choice theory (Olson, 1965) by indicating that 
individuals assign meaning not only to outcomes per se, but also to the variability 
in these outcomes. Consistent with prior laboratory research, this latter result 
illustrates that individuals prefer options yielding certain outcomes above ones 
yielding uncertain outcomes (i.e., uncertainty caused by variability in travel times), 
independent of other features of outcomes (e.g., average travel time). From a more 
empirical perspective, this finding extends prior research on decision making, which 
to our knowledge has confirmed this "certainty "-effect (Kahneman & Tversky, 
1979) primarily in individual decision tasks. Thus, the current finding underlines 
the need for minimizing the costs of uncertainty as a major psychological motive at 
work in social dilemmas, situations in which people frequently have to make 
decisions under a great deal of uncertainty regarding the state of the collective 
resource and strategies of other people ("environmental and social uncertainty"; cf. 
Suleiman & Rapoport, 1989). 

Beyond this (and in support of Hypothesis 2b), the current results revealed 
that differences in perceived controllability partially accounted for the effect of 
variability in travel time on commuter preferences. Once the influence of perceived 
controllability was statistically controlled for, variability in travel time accounted for 
a considerably smaller (although still quite substantial) amount of variance in 
preferences for public transportation. Also, we found that a greater perceived 
controllability was associated with a lower preference for commuting by public 
transportation, indicating that an individual's desire to exercise control over his or 
her outcomes is an important psychological drive underlying commuter preferences. 
Accordingly, while perceived variability in travel time seems quite unpleasant, it is 
even more aversive when individuals think they cannot somehow influence or 
control this variability. This may help to understand why many individuals fail to 
commute by public transportation, because these modes of transportation are 
associated with some variability in travel time which they cannot control 
themselves. In contrast, commuting by car may also be associated with variability 
in travel time (i.e., caused by traffic congestion), but people may think that they are 
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better able to control this type of unpredictability (e.g., by listening to radio 
announcements about traffic jams, by taking "short-cuts"). However, in light of 
increasing traffic jams, it may be possible to encourage the use of public 
transportation if commuters could be convinced that public transportation is 
relatively more reliable than their cars. This implication nicely complements prior 
research revealing that traffic congestion is associated with a perceived lack of 
control among car drivers, which in turn may cause high levels of stress (Schaeffer, 
Street, Singer, & Baum, 1988; Stokols, Novaco, Stokols, & Campbell, 1978). 

A second finding was that commuter preferences were influenced by 
individuals' social value orientations, with pro-socials exhibiting greater overall 
preferences for public transportation than pro-selfs (i.e., individualists and 
competitors). This finding extends prior work which simulated environmentally 
relevant decision problems in laboratory settings (Kramer et al., 1986; Van Vugt et 
al., 1995). Along with this prior research, the current findings provide some 
support for the claim that social value orientations influence behavior in real-life 
social dilemmas ~ a claim often made by researchers interested in this individual 
differences-variable, but rarely ever tested directly. More generally, these findings 
are important because they provide evidence in support of: (a) the assertion that 
individuals' preferences in a real word social dilemma are also governed by pro-
social motivations (i.e., not all people focus on the "given matrix" representing 
outcomes for self only; Kelley & Thibaut, 1978), (b) the ecological validity of the 
concept of social value orientation (i.e., most prior research has examined social 
value orientations in the context of experimental games), and (c) the claim that 
environmentally relevant judgements and behaviors are shaped by personality 
variables (i.e., the extant literature suggests that such relationships tend to be weak 
or absent; cf. Stern, 1992). 

However, in the current chapter no evidence was obtained for the predictions 
that pro-social commuters, relative to pro-self commuters, would be more sensitive 
to information about the collective outcomes (i.e., environmental pollution) and less 
sensitive to information about the personal outcomes (i.e., travel time) of their 
commuting decisions. First, that pro-socials and pro-selfs showed a similar increase 
in preference for public transportation when this option became more efficient in 
travel time is understandable from a theoretical model of social value orientations, 
which suggests that all individuals assign an equal, positive value to outcomes for 
self, but that pro-socials and pro-selfs differ in the values they assign to outcomes 
for others — with pro-socials assigning positive values to outcomes for others, and 
pro-selfs being either indifferent (i.e., individualists) or even assigning negative 
values (i.e., competitors) to outcomes for others (cf. McClintock & Liebrand, 1988; 
Wyer, 1969). From this perspective, it is understandable that pro-socials and pro-
selfs were equally responsive to information concerning their self-interest (i.e., 
travel time). Consistent with this explanation is the finding in the post-experimental 
judgement task that pro-socials attached more importance to the environment than 
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did pro-selfs, but that both groups did not significantly differ in the importance they 
attached to self-interested concerns (i.e., travel flexibility). 

Second, and also contrary to our prediction was the finding that pro-self 
(rather than pro-social) commuters were more strongly affected by information 
about the detrimental effects of car use, so that their public transportation 
preferences paralleled those of pro-social commuters when car use had a great 
impact on the environment. How do we account for this finding? One post-hoc 
interpretation is that pro-self individuals shift from the pursuit of immediate self-
interest toward one of greater collective interest when the social dilemma is critical, 
and the consequences of their choices in terms of pollution are severe. Pro-selfs 
may do so because they start to believe that, given the necessity of such pro-social 
choices (a) most others would do same, and (b) their ultimate self-interest is better 
served by such choices. A second interpretation derives from the general notion 
that personality differences tend to be more pronounced as the situational norms and 
demands are weaker (cf. Snyder & Ickes, 1985). Indeed, it may well be that the 
differences underlying pro-social and pro-self individuals are overshadowed by 
powerful social norms dictating the appropriateness and moral correctness of 
commuting by public transportation. It goes without saying that such norms are 
more prominent when cars are believed to be very polluting as opposed to mildly 
polluting. The overall finding that preferences for public transportation were much 
greater when individuals believed that car use had a large (rather than a small) 
impact on the environment is consistent with the previous hypothesis. Moreover, 
this finding complements prior research on social dilemmas by indicating that 
individuals exhibit greater cooperation as the basis for collective rationality (i.e., 
concern for collective outcomes) becomes more salient (for a recent review, see 
Van Lange et al., 1992), and by supporting the notion that individual commuters do 
not only consider the immediate individual outcomes of their choices (i.e., travel 
time), but also consider the long-term collective consequences. Setting theoretical 
issues aside, this finding may be relevant for educational purposes because there 
appears to be a growing consensus among environmental experts that excessive car 
use is among the main causes of environmental pollution, and that technological 
improvements of cars (such as more advanced car catalysts) may not be sufficient 
to reduce these problems significantly (cf. Stern, 1992). 

A third finding concerns the idea that when two barriers to use public 
transportation are simultaneously removed, their combined effect is more 
pronounced than the sum of their separate effects. This notion, which formed the 
basis for Hypothesis 5, received a fair amount of support. That is, we found some 
support for the hypothesis that preferences for public transportation are a 
multiplicative function of average travel time and variability in travel time — these 
benefits can be construed as two conditions that must be met for a substantial 
increase in public transportation preferences to occur. However, our findings 
seemed to indicate that this multiplicative effect was obtained for any combination 
of obstacles being eliminated (i.e., any pair of anti-car or pro-public transportation 
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judgements: favorable travel time, smaller or at least equal variability, and much 
greater impact of cars on level of pollution). This indicates, first, that commuters 
may apply a compensatory decision rule in thinking about commuting by car versus 
public transportation in which individual and collective outcomes are 
commensurable — that is, individuals translate even two disparate attributes onto a 
common scale of utility (cf. Abelson & Levi, 1985). Second, in addition to simply 
applying the addition-of-utilities rule, individuals may also apply a non-additive, 
multiplicative rule in forming preferences. As outlined earlier, it seems likely that 
commuters use a multiplicative rule because presumably a combination of obstacles 
have to be removed before public transportation can really compete with the 
multiple benefits associated with cars. 

One more specific finding deserves brief attention. The current work 
provides good support for the claim that the decision situation indeed represents a 
social dilemma. Concerns reflecting self-benefit (e.g., travel flexibility and 
protection against weather) were associated with stronger preferences for 
commuting by car, whereas concerns reflecting collective benefit (i.e., 
environmental pollution) were associated with stronger preferences for commuting 
by public transportation (of course, our experimental instructions may have 
somewhat influenced the latter relationship). Moreover, the finding that commuters 
who assigned greater value to the environment exhibited stronger preferences for 
public transportation (i.e., pro-socials) adds further credence to this claim. In this 
regard, it should also be noted that interdependence theory (Kelley & Thibaut, 
1978) has provided a useful framework for studying decisions in this real-life social 
dilemma by assuming that interdependent behavior is not only shaped by purely 
self-interested concerns — a claim often made by traditional theories of social 
dilemmas (e.g., game and rational choice theory) ~ but also by the broader 
implications of behavior, such as concern for the collective well-being. 

Limitations and suggestions for future research 
Before closing, we wish to outline some limitations of the research presented in the 
current chapter. First, an unintended limitation of the present study is that the 
sample of commuters consisted predominantly of people with pro-social orientations 
(approximately 80%), which may be due to a process of self-selection ~ thirty-six 
percent of the original sample did not return their questionnaires. Indeed, previous 
research has demonstrated that, relative to pro-socials, pro-self individuals are less 
willing to participate as subjects in experiments (McClintock & Allison, 1989). 
Consequently, the current findings regarding the overall preference for public 
transportation, and the main effect for pollution may have been positively biased. 
In contrast, the effects for travel time and variability (i.e., two self-interested 
concerns) may have been somewhat underestimated. From a somewhat different 
perspective, the possibility of such selection-biases may also have a practical 
implication because it suggests that programs aimed at altering people's 
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environmental behaviors may attract a group of primary pro-social individuals rather 
than individuals with pro-self orientations. 

The other limitations are related to the scenario paradigm that was used in 
the present study. This methodology measures commuters' reports of how they 
would behave in a situation given certain travel time and environmental conditions. 
Consequently, one potential confinement of this methodology is that it does not rule 
out response tendencies such as self-presentation or social desirability, which may 
account for the overall strong public transportation preference that was found 
among a sample of daily and regular car commuters. However, such tendencies are 
less likely to account for the effects involving travel time and variability, because 
these are primarily self-interested concerns. Moreover, the measurement of social 
value orientation appears to be free of social desirability tendencies (e.g., Platow, 
1992). In this regard, it should also be noted that several features of the current 
chapter (e.g., using actual commuters, realistic outcomes) to some extent contributed 
to the ecological validity of the current findings. Moreover, other measures 
included in this work (i.e., ratings of travel attributes) suggest that the commuting 
situation was indeed perceived as a social dilemma. A third but related limitation is 
that the factors promoting use of public transportation in the present study may in 
reality be overshadowed by powerful social and situational constraints (e.g., car as 
status symbol, low accessibility of public transportation). Thus, it would be fruitful 
to replicate the current work with a more direct focus on behavior. 

Nevertheless, we believe that the scenario paradigm is a constructive, albeit 
preliminary, research strategy for developing causal models of human decision 
making in real-life social dilemmas. That is, the current findings may help 
researchers to further design and implement more costly and time-consuming field 
studies in the context of one of the most pervasive dilemmas society is facing 
today, environmental pollution. 



Chapter 5 
Pro-social goals and expectations in the commuting situation 

"Individuals trust some more than others, trust some not at all, and trust some for 
some purposes but not for others." 

- Johnson (1975, p. 132) 

5.1 Introduction 

Research questions 
Arriving at the end of the twentieth century, the world is being challenged by many 
social dilemmas - situations in which personal or smaller group interests clash with 
society's interest at large (e.g., Dawes, 1980; Komorita & Parks, 1995). One of the 
more serious and widespread social dilemmas concerns the local and global 
pollution of our environment, caused by the massive use of personally convenient 
devices, such as heaters, refrigerators, and cars (Kempton, Darley, & Stern, 1992; 
Stern, 1992). For example, if fewer people decide to commute by car, and more 
people start commuting by public transportation, society would be much better off 
regarding the degree of environmental pollution (e.g., Lowe, 1990). Over the past 
two decades, many efforts have been undertaken to discourage car use and promote 
alternative travel modes - primarily through financial arrangements and large-scale 
education campaigns ~ but these have not been terribly successful (e.g., Baerwald, 
1985; Geller, Winett, & Everett, 1982; Kostyniuk, 1982). So far, it seems that not 
many people are motivated to voluntarily decrease commuting by car, maybe 
because they do not wish to give up the personal benefits of car use (e.g., 
flexibility, privacy, comfort), or do not expect many others will relinquish these 
benefits for a better environment. 

How are preferences for commuting by car or public transportation shaped? 
If we assume that a considerable number of people will not commute by public 
transportation, because they may be pessimistic about other people's intentions or 
reluctant to forego their self-interest, might there be any systematic personality 
differences underlying commuting preferences? Moreover, if voluntary-based 
changes are difficult to accomplish, what structural solutions might be successful in 
reducing car use in the commuting situation, and how do commuters evaluate them? 
In a broad conceptual framework, using several social dilemma theories (i.e., 
goal/expectation theory; Pruitt & Kimmel, 1977; interdependence theory; Kelley & 
Thibaut, 1978; structural goal/expectation theory; Yamagishi, 1986), the work 
presented in the current chapter attempts to provide some preliminary answers to 
these questions. Specifically, it is hypothesized that pro-environmental decisions 
(i.e., commuting by public transportation) are influenced by a set of two 
interpersonal dispositions, determining (a) the weights individuals assign to self-
interest versus collective interest (i.e., social value orientation), and (b) the 
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expectations about others' cooperative intentions (i.e., trust); moreover, we expect 
these personality variables to systematically affect their evaluations of structural 
solutions to this real-life social dilemma. Our hypotheses are tested in a standard 
commuting situation with a sample of regular car commuters, whose social value 
orientations and trust levels are measured in advance. 

Commuting situation as social dilemma 
The decision to commute by car or public transportation is essentially a problem of 
interdependence. That is, the multiple benefits of commuting by car (e.g., 
flexibility, convenience, efficiency) accrue to the individual him- or herself, whereas 
the multiple costs (e.g., pollution, congestion) are shared by all members of society. 
Accordingly, the interdependence structure underlying the commuting situation 
stimulates individuals to pursue their short-term self-interest to commute by car at 
the cost of the long-term well-being of society at large (i.e., the presumed 
noncooperative option). Indeed, society would be much better served if more 
people decided to commute by public transportation (i.e., the presumed cooperative 
option), because this would minimize problems related to environmental pollution 
and traffic congestion. This decision situation where individual and collective 
interests tend to be at odds can be framed as a social dilemma (e.g., Komorita & 
Parks, 1995; Messick & Brewer, 1983; Van Lange, Liebrand, Messick, & Wilke, 
1992). 

How can public transportation be stimulated given that commuting by car is 
personally beneficial for most people? One of the more promising theories 
explaining cooperation in social dilemmas, the goal/expectation theory (Pruitt & 
Kimmel, 1977), formulates two conditions that must be fulfilled to establish 
collective decisions. First, individuals must achieve the goal of mutual cooperation. 
That is, they have to realize that enduring noncooperation by many people will 
eventually lead to a disastrous situation for all. However, these pro-social 
motivations are not sufficient to elicit cooperation, and they must be accompanied 
by the expectation that a considerable number of other people are also willing to 
cooperate, because otherwise the individual contribution will be wasted. Although 
goal/expectation theory has been primarily formulated to explain cooperation in 
two-person social dilemmas, it may be relevant for the present study, because it 
delineates that public transportation preferences may be shaped by the combined 
effect of the individual goals and expectations in the commuting situation. 

Pro-social goals in the commuting situation: 
The role of social value orientations 

Why would commuters shift from considering primarily their short-term self-
interested outcomes — to commute in a convenient and efficient manners — to 
considering the long-term collective outcomes of their decision? Following 
interdependence theory (Kelley & Thibaut, 1978), we assume that people in 
interdependent settings do not merely respond to the objective decision situation 
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(i.e., the given matrix), which is largely determined by an individual's immediate 
hedonistic outcomes. That is, in an interdependent situation individual preferences 
and behaviors frequently reflect not only the pursuit of immediate self-interest, but 
also their broader goals and values, such as a concern with the collective well-
being, an intention to be good to other people, and serve as an "example" to others. 
This process, whereby people relinquish their immediate self-interest and take into 
account broader concerns, is referred to as transformation of motivation (Kelley & 
Thibaut, 1978; Rusbult & Van Lange, in press), and leads to a new set of 
preferences (i.e., the effective matrix) that is presumably more predictive of 
individual decision-making in social dilemmas. Among other possibilities, 
transformation of motivation may be guided by interpersonal dispositions, referring 
to more or less stable personal orientations or response patterns in interdependent 
situations (cf. Rusbult & Van Lange, in press). 

An interpersonal disposition that may activate the transformation from short-
term personal to long-term collective goals in the commuting situation is social 
value orientation, reflecting individual preferences for distributions of outcomes to 
self and others (Messick & McClintock, 1968). Past work on social value 
orientations generally distinguishes between three types (e.g., Kuhlman & 
Marshello, 1975): cooperation (assignment of equal, positive weights to outcomes 
for self and others), individualism (assignment of positive weights to outcomes for 
self, and indifference regarding outcomes of others), and competition (assignment of 
positive weights to outcomes for self, but negative weights to outcomes for others). 
These social value orientations have been demonstrated to systematically affect 
choice patterns in social dilemmas, with cooperative or "pro-social" individuals 
exercising greater restraint, and exhibiting greater cooperation than individualists 
and competitors — together referred to as "pro-selfs" (e.g., Kramer, McClintock, & 
Messick, 1986; Liebrand, Wilke, Vogel, & Wolters, 1986; Parks, 1994; Sattler & 
Kerr, 1991). Whereas prior work focused, for the most part, on the impact of social 
value orientations in experimentally induced social dilemmas, studies of real-world 
social dilemmas — such as bargaining, volunteering in research, or sacrificing in 
intimate relationships (De Dreu & Van Lange, in press; McClintock & Allison, 
1989; Van Lange & Agnew, 1995) - have obtained some evidence in support of 
the ecological validity of social value orientations. 

Recently, it has been observed that social value orientations may also shape 
the ways in which commuters evaluate their commuting situation (Van Vugt, 
Meertens, & Van Lange, 1995). That is, individuals with pro-social orientations 
tend to view the commuting situation more as an environmental problem, in which 
they pursue to minimize the environmental costs of their behavior. Conversely, 
individuals with pro-self orientations tend to interpret the decision situation more as 
an accessibility problem, in which they seek to minimize the costs of their travel 
time. How might such interpretations affect people's commuting decisions? 

First, it is expected that these different interpretations are shaped by structural 
features of the commuting situation, determining the salience of collective interest 
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and self-interest. Accordingly, we predict that public transportation preferences 
will be enhanced when commuters expect that cars produce major (vs. minor) 
environmental damage (Hypothesis la), and when commuters expect heavy (vs. 
virtually no) congestion commuting by car (Hypothesis lb). 

More importantly, we expect that people with distinct social value orientations 
will respond differently to these conditions. Given pro-socials' orientation toward 
the long-term collective consequences and pro-selfs' orientation toward the short-
term self-interested consequences of their decisions, the following hypotheses are 
advanced. First, we predict that pro-social commuters will exhibit an overall 
greater preference for public transportation than pro-self commuters (Hypothesis 
2a). Moreover, we expect that differences between social value orientations will be 
more pronounced when either the long-term collective interest (i.e., environment) or 
short-term individual interest (i.e., travel time) is at stake. That is, pro-socials will 
perhaps be more sensitive to information about the detrimental environmental 
effects of car use, whereas pro-selfs will be more sensitive to information regarding 
the relative efficiency of cars. Accordingly, relative to pro-self commuters, pro-
social commuters are expected to exhibit a stronger increase in public transportation 
preference when car use causes major (vs. minor) environmental damage 
(Hypothesis 2b). Conversely, relative to pro-social commuters, pro-self commuters 
are expected to exhibit a sharper increase in public transportation preference when 
heavy (versus no) traffic congestion is foreseen, and commuting by car is relatively 
less efficient than public transportation (Hypothesis 2c). 

Pro-social expectations in the commuting situation: 
Individual differences in trust 

While commuters with pro-social orientations may be more inclined to consider the 
environmental effects of car use, it may not be sufficient to provoke a change 
toward public transportation. As noted by goal/expectation theory (Pruitt & 
Kimmel, 1977), individuals should also expect cooperation from interdependent 
others. An interpersonal disposition relevant to understanding these expectations, is 
someone's level of general or depersonalized trust (cf. Deutsch, 1958; Edney, 1980; 
Yamagishi, 1986). Over the past decade a number of studies have addressed the 
impact of trust on cooperative decisions in different social dilemma formats (i.e., 
resource dilemmas, public good dilemmas). That work has revealed that high-
trusting individuals are more likely to exercise restraint in shared resources and 
invest in collective goods than low-trusting individuals (e.g., Brann & Foddy, 1987; 
Messick, Wilke, Brewer, Kramer, Zemke, & Lui, 1983; Parks, 1994; Yamagishi, 
1986, 1988, 1992; Yamagishi & Sato, 1986). Although this evidence is compelling, 
we should note that all of these studies have been conducted in laboratory settings 
with groups of students of maximally eight people. Thus, it remains to be seen 
whether trust can be predictive of decisions in large-scale dilemmas, such as the 
problem of environmental pollution, where expectations about others' cooperation 
are systematically lower than in small-scale dilemmas (cf. Kerr, 1989; Kerr & 
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Bruun, 1983; Olson, 1965; Yamagishi, 1992). However, in light of the size of these 
problems, and the lack of reliable information about what others will do, someone's 
general trust in others may be an important "cue to action." 

How may an individual's trust level affect the predicted relationship between 
social value orientation and decisions in the commuting situation? First, for 
individuals with pro-self orientations their trust level should have very little effect 
on their preferences for commuting by car or public transportation. That is, given 
their lack of concern with the long-term collective interest of a clean environment 
they are not very likely to decide for commuting by public transportation, whether 
or not they expect others to act in a pro-environmental fashion. Second, for 
individuals with pro-social orientations, their trust level should, at least in theory, 
have no impact on their commuting decisions either, because from a social dilemma 
perspective, it is always personally more attractive to commute by car than by 
public transportation, irrespective of the number of others who commute by public 
transportation. Nevertheless, past work on social dilemmas has revealed that 
expectations about others' pro-social behaviors may influence the perceived social 
desirability of cooperation, leading to stronger social and normative pressures to 
cooperate (e.g., Dawes, McTavish, & Shaklee, 1977; Liebrand et al., 1986). 
Moreover, the expectancy of others' cooperation may enhance the perceptions of 
manageability or efficacy of the social dilemma (cf. Kerr, 1989, 1992), which may 
further increase the willingness to cooperate of people who are generally concerned 
with the collective interest (i.e., pro-social orientations). 

On the basis of the above reasoning, three additional hypotheses are advanced. 
First, based on the assumption that high expectations about other commuters' 
cooperation may encourage people to also give up their self-interest for the sake of 
the environment, we predict that high-trusting commuters will exhibit greater 
preference for public transportation than low-trusting commuters (Hypothesis 3a). 
Moreover, based on goal/expectation theory it is expected that pro-social commuters 
with high levels of trust should display greater public transportation preferences 
than pro-social commuters with low trust levels, and pro-self commuters with either 
low and high trust levels (Hypothesis 3b). Finally, we predict that public 
transportation preferences among pro-socials with high levels of trust will be most 
pronounced when cars are causing major (vs. minor) environmental damage, 
whereas the preferences of the three remaining commuter groups will not be 
affected by the differential impact of cars on environmental pollution; their public 
transportation preference is expected to be similar, regardless of whether car use is 
expected to cause major or minor environmental damage (Hypothesis 3c). 

Approval of solutions in the commuting situation 
The above provides a framework in which to understand how commuters may be 
willing to forego their self-interest, when they (a) share pro-social goals, and (b) are 
optimistic about the number of people that will cooperate. Yet, particularly in 
social dilemmas involving many actors, such as environmental pollution, it may not 
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be very realistic to believe - not even among high-trusting individuals — that a 
considerable number of people is willing to voluntarily forego their self-interest. 
That is, compared to small-scale social dilemmas, in large-scale social dilemmas 
people are less identifiable, and experience lower levels of personal responsibility 
and efficacy (cf. Kerr, 1989, 1992; Latane & Wolf, 1981); therefore, they will be 
less motivated to cooperate in such situations. Hence, cooperation in social 
dilemmas involving many people must be assured and enhanced in some other ways 
than by voluntarily-based cooperation, and this may be accomplished by changing 
the structure of interdependence underlying the decision situation (structural 
goal/expectation theory; cf. Yamagishi, 1986). Structural changes involve the 
"coordinated, collective action among members to either eliminate or transform the 
incentive structure of the social dilemma" (Samuelson, 1993; p. 299), and they are 
generally aimed at increasing the negative outcomes of noncooperation and positive 
outcomes of cooperation. Over the past decade, several types of structural change 
have been examined in social dilemmas (e.g., providing selective incentives, 
appointing a leader, implementing a sanctioning system, decentralization, applying 
equity or equality rules) and these have been generally effective in promoting 
systematic cooperation (Kelley & Grzelak, 1972; Komorita, Sweeney, & Kravitz, 
1980; Rutte & Wilke, 1984, 1985; Samuelson, 1991, 1993; Samuelson, Messick, 
Rutte, & Wilke, 1984; Van Dijk & Wilke, 1993, 1995; Yamagishi, 1986, 1988, 
1992). However, these studies were conducted in laboratory settings, in which four 
to eight people were facing a social dilemma, and could exhibit their preference for 
one kind of structural solution (for an exception, see Samuelson, 1993). This raises 
at least two important questions about the validity of these findings for real-world 
social dilemmas. 

First, while prior theorizing about solutions to social dilemmas (e.g., Komorita 
& Parks, 1994; Messick & Brewer, 1983; Yamagishi, 1986) has suggested the 
distinction between structural solutions (i.e., solutions that alter or eliminate the 
interdependence structure) and nonstructural solutions (i.e., solutions that alter the 
subjective interpretation of the situation by providing information, education, and 
communication), so far no empirical work has addressed the validity of this 
taxonomy. That is, do actors actually perceive and classify different solutions based 
on whether these strategies affect the structure of the social dilemma they are 
facing? Or, do people categorize these solutions differently, such as in terms of 
whether these exert their influence through (a) promoting cooperation or decreasing 
noncooperation, (b) affecting the personal freedom, or (c) large-scale versus small-
scale interventions. Accordingly, an explorative goal of the current work is to 
examine how commuters classify a series of solutions aimed at decreasing car use 
and stimulating public transportation. 

Second, despite some optimism about the effectiveness of structural solutions 
to social dilemmas (Messick & Brewer, 1983), in real-life these solutions may be 
judged as too drastic, inefficient, unfair, or incompatible with personal freedom (cf. 
Klandermans, 1992; Rusbult & Van Lange, in press; Samuelson, 1993). 
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Accordingly, commuters may not be very prone to accept and comply with these 
solutions in their commuting situation. Thus, it is important to provide more 
insights in (a) the major evaluative dimensions underlying judgments of structural 
solutions, and (b) the types of structural solutions that are most strongly approved 
of by commuters. In the current chapter, we explore to what extent these solutions 
are judged to be (a) effective, and to what extent they are perceived as preserving 
(b) the individual freedom, (c) self-interest, and (d) collective interest (cf. 
Samuelson & Messick, in press). Moreover, we examine whether these evaluations 
are systematically related to individual differences in social value orientation and 
trust. First, we anticipate differences between pro-social and pro-self commuters on 
the dimensions of self-interest and collective interest. Given that pro-social 
commuters assign greater importance than pro-selfs to outcomes for others, we 
advance the hypothesis that pro-socials (vs. pro-selfs) will attach more importance 
to whether these solutions serve the collective interest (Hypothesis 4a). In contrast, 
pro-self commuters who assign greater weight to outcomes for self, will attach more 
importance to whether these solutions serve their self-interest (Hypothesis 4b). 
Second, because of their greater optimism about others' cooperation, we predict that 
high-trusters will assign greater importance to the collective interest in evaluating 
structural solutions (Hypothesis 5a), whereas low-trusters assign greater importance 
to their self-interest (Hypothesis 5b). 

5.2 Method 

Participants and design 
One hundred-and-forty daily commuters in the Netherlands participated in the 
current study. Among them were 105 males and 34 females — one commuter failed 
to indicate gender -- with an average age of 36.5 years (minimum and maximum 
age, respectively 19 and 62 years). The participants were people commuting by car 
on either a daily (52%) or regular basis (48%) - the latter group also occasionally 
(i.e., less than once a week) commuted by bike, train or bus. The hypotheses of the 
present study were tested in a 2 (Social Value Orientation: Pro-social vs. Pro-self 
individuals) by 2 (Trust: High vs. Low-Trust individuals) by 2 (Traffic Congestion: 
Expectancy of No vs. Heavy Traffic Congestion) by 2 (Pollution: Expectancy of 
Minor vs. Major Environmental Damage due to car use) factorial design consisting 
of all between-subjects factors. The Social Value Orientation and Trust groups 
were formed on the basis of their individual answers to two personality 
questionnaires, administered prior to the description of the commuting situation. 
The different levels of Congestion and Pollution were manipulated through varying 
information about the environmental and travel time consequences of commuting 
decisions, and commuters were randomly assigned to each of these experimental 
conditions. Our main dependent variables were (a) the individual preferences for 
commuting by car or public transportation (i.e., train), and (b) commuters' 
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approvals, and (c) evaluations of a series of interventions in the commuting 
situation. 

Procedure 
Commuters were recruited at two gas stations in a large industrialized area in the 
middle of the Netherlands (near the city of 's Hertogenbosch) during the morning 
and evening rush-hour traffic. Most commuters were employees of companies 
located in that particular business district. After they expressed their willingness to 
participate in the research, they received a survey, which could be filled in either at 
work or home in approximately 25 minutes, as well as a stamped self-addressed 
return envelope. Out of a total of 300 distributed questionnaires 140 were returned, 
yielding a response rate of approximately forty-seven percent. Those who returned 
their surveys received a letter of thanks including a debriefing form and two small 
gifts (a marker pen and a road map of the Netherlands containing information about 
carpooling). 

The questionnaire consisted of three parts. The first part contained personality 
questionnaires, measuring the individual's (a) social value orientation, and (b) level 
of trust. In the second and third part the description of the commuting situation 
was presented to the commuters, followed by a series of questions referring to that 
particular commuting situation (e.g., preferences for car versus public transportation, 
approvals and evaluations of interventions in the commuting situation). 

Personality questionnaires 
First, we administered a series of three-choice Decomposed Games (e.g., Kuhlman 
& Marshello, 1975; Messick & McClintock, 1968) to assess an individual's social 
value orientation (for more details about this procedure, see Appendix II). 
Decomposed games entail decisions between specific outcomes for self and an 
(imaginary) other. This technique has good internal consistency (e.g., Liebrand & 
Van Run, 1985; Parks, 1994), test-retest reliability over a considerable time period 
(Eisenberger, Kuhlman, & Cotterell, 1992; Kuhlman, Camac, & Cunha, 1986), and 
is not related to measures of social desirability (Platow, 1992). Moreover, there is 
some evidence for the ecological validity of this measurement (e.g., Bern & Lord, 
1979; McClintock & Allison, 1989; Van Lange & Agnew, 1995). 

The decomposed games utilized in the present study were adopted from 
previous research (e.g., McClintock & Allison, 1989; Van Lange & Kuhlman, 
1994). They consist of nine decisions between distributions of imaginary monetary 
outcomes to self and an (anonymous) other. Each decision situation contains three 
allocation options. One of these options proposes an equal distribution of outcomes 
and represents the value orientation of cooperation. Another option proposes a 
distribution which maximizes own outcomes irrespective of other's outcomes, which 
is indicative of the value orientation of individualism. A third option advances a 
distribution which maximizes the difference between own outcomes and other's 
outcomes, and is representative of the value orientation of competition. An example 
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of a decomposed game is the choice between (A) fl. 4.80 for Self and fl. 4.80 for 
Other; (B) fl. 5.40 for Self and fl. 2.80 for Other; (C) fl. 4.80 for Self and fl. 0.80 
for Other (one Dutch florin is approximately $0.65). Option A represents the 
cooperative option, because the sum of outcomes for Self and Other (4.80 + 4.80 = 
9.60) is larger than for option B (5.40 + 2.80 = 8.20) and C (4.80 + 0.80 = 5.60). 
In addition, option B represents the individual option, because the outcome for Self 
(5.40) is larger than for either option A (4.80) or C (4.80). Finally, option C 
represents the competitive option, because the difference between the outcome for 
Self and Other (4.80 - 0.80 = 4.00) is larger compared to option A (4.80 - 4.80 = 0) 
and B (5.40 - 2.80 = 2.60). 

Individuals were classified as either cooperators, individualists, or competitors 
if at least six out of nine decisions were consistent with a particular value 
orientation (for a similar procedure, see Van Lange & Kuhlman, 1994). 
Accordingly, out of a total number of 140 individuals 95 were classified as 
cooperators (68%), 33 as individualists (24%) and four as competitors (3%). On 
the basis of the above consistency criterion, eight commuters (6%) could not be 
classified. In line with previous research on social value orientations, we combined 
the individualists and competitors to form a group of basically self-interested or 
"pro-self individuals, and contrasted them in our analyses with the group of 
cooperative or "pro-social" individuals (for a similar procedure, see Van Lange & 
Liebrand, 1991; Van Vugt et al., 1995). 

Second, we administered a short questionnaire assessing an individual's 
general level of trust. The Trust-questionnaire contained a list of five items and 
was based on the original Trust-scale developed by Yamagishi (1986) and 
Yamagishi and Sato (1986). Prior research has demonstrated that the Trust-scale 
has good internal consistency, test-retest reliability, and construct validity (e.g., 
Parks, 1994; Yamagishi, 1986, 1988, 1992; Yamagishi & Sato, 1986); however, 
none of these studies have directly addressed the ecological validity of the scale. 
The items are presented in the form of statements, and for each of them individuals 
can indicate how much they agree or disagree (1 = very strongly disagree, 7 = 
strongly agree). In the present study the following statements were utilized: (a) 
Nowadays you have to be careful, otherwise people will exploit you; (b) if there 
would be fewer police men, it would be much more dangerous on the streets; (c) 
one should not trust other people, unless one knows them well; (d) many things in 
life often fail, because a lot of people pursue their self-interest; (e) you have to be 
careful with strangers, until you know you can trust them. We performed a 
reliability analysis on these items, and found that the Trust-scale had an acceptable 
reliability coefficient of .70. The individual level of trust was simply measured by 
averaging the scores on these four items, so that a high average score reflects a low 
level of trust and a low average score a high level of trust. In line with prior 
research (e.g., Yamagishi, 1986), we classified the subjects through a median split 
to form a group of Low-trusters (with an average score above 4.70) and a group of 
High-trusters (with an average score below 4.70). 
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To assess whether social value orientation and trust were independent 
personality constructs, we performed a 2 (Social Value Orientation) by 2 (Trust) 
crosstabs analysis. This analysis revealed no systematic differences in the 
proportion of pro-socials and pro-selfs among the high-trust commuters (respective 
percentages for pro-socials and pro-selfs were 74.2% vs. 25.8%) as compared to 
low-trust commuters (respective percentages of pro-social and pro-self commuters 
were 69.7% vs. 30.3%), Chi2(1, N = 131) < 1. Hence, we may conclude that social 
value orientation and trust appeared to be unrelated personality factors in the current 
study (cf. Parks, 1994). 

Commuting situation 
The second part of the survey contained a description of a commuting situation, and 
commuters were asked to read the information carefully. The situation was 
designed in an attempt to parallel very closely the actual commuting situation of the 
commuters in the sample (for an example, see Appendix I). People were asked to 
imagine that they were employees of a company named Comptel, which employed 
about 2000 workers ~ all of them commuted to work on a daily basis. The 
distance between home and the company was fixed at 40 kilometers (approximately 
25 miles), which could be covered either by car or by public transportation (i.e., 
train). There was a highway and a railway (including a train station) at a very close 
distance from home, both leading directly to the industrial area where Comptel was 
located. Before commuters made their decisions to commute by car or by public 
transportation, it was explicitly stated that all 2000 employees (a) had access to both 
types of transportation, (b) were commuting in the morning rush hour, and (c) used 
the same highway or railway route. Thereafter, they received information about the 
presumed effects of their and others' commuting decisions on the levels of traffic 
congestion and environmental pollution. In an attempt to increase the plausibility of 
the information the commuting situation was set in the near future (at ten years 
from now). 

Level of traffic congestion. It was explained that under normal circumstances 
commuting by car would be much faster than by public transportation (respective 
travel times were 40 versus 50 minutes). However, contrary to commuting by train, 
the travel time by car could increase enormously as a consequence of traffic 
congestion on the route. In the Expectancy of No Congestion-condition we stated 
that the amount of traffic jams had been reduced considerably in the past few years. 
Accordingly, there was virtually no chance that people would end up in a traffic 
jam, and so most of the times the travel time by car would be normal (i.e., 40 
minutes). In the Expectancy of Heavy Congestion-condition, it was stressed that 
over the past few years there had been an enormous rise in the amount of traffic 
jams on the route. Accordingly, there was a great likelihood that people would end 
up in a traffic jam and this could increase the travel time by car to as much as 70 
minutes. Finally, in both conditions it was made clear that public transportation 
would always provide a stable travel time of 50 minutes. 
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Degree of pollution. A l l commuters were given information that the 
environment was seriously polluted within ten years from now: "Scientists have 
determined that the hole in the ozone layer has expanded and the earth temperature 
has risen. Moreover, on many locations there are reports of serious smog and acid 
rain effects that form a threat to the environment and public health." In addition, it 
was phrased in the Expectancy of Minor Environmental Damage-condition that "the 
contribution of car use on the level of environmental pollution has dropped 
significantly." Conversely, in the Expectancy of Major Environmental Damage-
condition, we stated that "car use contributes heavily to the level of environmental 
pollution." Moreover, in both conditions we stressed that public transportation 
hardly contributes to the level of environmental pollution. 

Dependent measures 
After reading the description of the commuting context, we administered a series of 
questions that were related to commuters' (a) preferences for commuting by car or 
public transportation, and their (b) approvals, and (c) evaluations of interventions in 
the commuting situation. 

Commuting preferences. Commuters were asked to rate their preference for 
commuting by car or public transportation on a seven point scale, ranging from (1) 
strong preference for car, to (7) strong preference for train. 

Approval of interventions in the commuting situation. In addition, we 
examined the appraisals of a list of specific changes in the commuting situation 
aimed at modifying the commuting behavior of the employees of Comptel. First, 
we examined their judgment of maintaining the commuting situation without 
imposing any regulations on commuters' decisions (1 = strongly opposing, 7 = 
strongly approving). Second, participants were asked to indicate their approval of a 
series of ten specific interventions (Interventions A to J), (1 = strongly opposing, 7 
= strongly approving). These interventions were deliberately selected from an 
extensive list of Dutch policy measures proposed for reducing the environmental 
and congestion problems associated with commuter traffic (Dutch Ministry of 
Traffic & Waterways, 1990; Vlek & Michon, 1992). Specifically, the following 
interventions were proposed: (A) Reduction of parking places at the company; (B) 
distribution of parking places per unit of the company; (C) no reimbursement of 
travel expenses for commuting by car; (D) obligation to commute by car for 
employees that do not need their car during work time; (E) company provides 
information about disadvantages of commuting by car and advantages of commuting 
by train; (F) construction of additional driving lane on highway to company; (G) 
rewards for people commuting to work by public transportation; (H) appointment of 
a transport coordinator (i.e., person who actively promotes alternative transport 
modes) per unit of the company; (I) dutch government starts educational campaign 
stressing the environmental effects of car use; (J) increase of public transportation 
facilities (i.e., extra trains on route to company). As can be seen, the above list 
covers a wide range of interventions, including financial (interventions C and G), 
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infra-structural (interventions A, F, J), freedom-limiting (intervention D), and 
decentralizing strategies (interventions B and H) — all of them are thought of as 
structural solutions to social dilemmas (cf. Messick & Brewer, 1983; Samuelson & 
Messick, in press). In addition, we included a pair of interventions that are thought 
of as nonstructural solutions (interventions E and I). 

Evaluations of interventions in the commuting situation. Commuters also 
rated the maintenance option and the ten more specific interventions on each of the 
following evaluative dimensions that are assumed to be important attributes for 
evaluating changes in the context of social dilemmas (e.g., Samuelson, 1993; 
Samuelson & Messick, in press): (a) effectiveness ("How effective do you think 
this intervention is for reducing car use in the commuting situation?"): 1 = very 
ineffective, 7 = very effective; (b) collective interest ("To what extent do you think 
this intervention will affect the collective interest?"): 1 = strongly threaten 
collective interest, 7 = strongly preserve collective interest; (c) self-interest ("To 
what extent do you think this intervention will affect your self-interest?"): 1 = 
strongly threaten self interest, 7 = strongly preserve self-interest; (d) individual 
freedom ("To what extent do you think this intervention will affect your personal 
freedom?"): 1 = strongly threaten individual freedom, 7 = strongly preserve 
individual freedom. Finally, commuters rank ordered these four evaluative 
dimensions in terms of their importance for judging solutions in the commuting 
situation (1 = most important dimension, 4 = least important dimension). 

Plausibility of information. In the final section of the questionnaire 
commuters answered two questions concerning the plausibility of the information 
provided in the scenarios regarding (a) the congestion and (b) pollution conditions 
(1 = very unrealistic, 7 = very realistic). Univariate analyses, including a 2 (Social 
Value Orientation) by 2 (Trust) by 2 (Congestion) by 2 (Pollution) factorial design, 
revealed a systematic difference for information about the level of traffic 
congestion, in that commuters in the No Congestion-condition (M = 3.95) found the 
information less realistic — however, clearly not unrealistic ~ than commuters in the 
Heavy Congestion-condition (M = 5.00). No systematic differences were obtained 
for the plausibility of information regarding the degree of environmental pollution, 
so we may conclude that, on the whole, the different scenarios were quite 
convincing. 

5.3 Results 

Preference for commuting by car versus public transportation 
In order to test the general predictions regarding the influence of pollution, and 
congestion (Hypotheses la, lb), social value orientation (i.e., Hypotheses 2a, 2b, 
and 2c), trust (i.e., Hypothesis 3a), and the combination of these interpersonal 
dispositions on commuters' preferences (i.e., Hypothesis 3b, 3c), we performed a 2 
(Social Value Orientation) by 2 (Trust) by 2 (Congestion) by 2 (Pollution) ANOVA 
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Fourth, a significant interaction was found between Social Value Orientation 
and Congestion, F(l,116) = 3.94, p <.05. In Hypothesis 2c, it was predicted that 
pro-self commuters would be more sensitive to possible time delays resulting from 
congestion than pro-social commuters. The concomitant means (displayed in Figure 
7) demonstrate, first, that the weakest overall public transportation preference was 
found among pro-self commuters when no congestion was expected (M = 3.77). 
Moreover, consistent with Hypothesis 2c, it can be seen that for pro-selfs there was 
a much greater increase in public transportation preference from the no (M = 3.77) 
to the heavy congestion-condition (M = 6.13; difference of 2.36 scale points), r(35) 
= 15.05, p <.001, than for pro-socials (M = 4.88 vs. 5.93; difference of 1.05 scale 
points), t(93) = 6.87, p <.01. Thus, the expected delay in travel time had indeed a 
stronger impact on the commuting decisions of pro-self commuters. 

Figure 7. Preference for public transportation as a function of social value 
orientation and expectancy of congestion. 

Note. Preference varies from 1 (= very strong preference for car) to 7 (= very 
strong preference for public transportation). 
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Fifth, a significant main effect of Trust emerged, F(l,116) = 5.13, p <.05. As 
predicted in Hypothesis 3a, high-trusters displayed a greater public transportation 
preference (M = 5.55) than low-trusters (M = 4.83). 

Sixth, on the basis of goal-expectation theory we expected that pro-social 
commuters with a high level of trust would prefer public transportation more 
strongly than either pro-socials with low levels of trust, or pro-selfs, irrespective of 
their level of trust (i.e., Hypothesis 3b). Our analysis revealed indeed a significant 
interaction of Social Value and Trust, F(l,116) = 4.12, p <.05. In order to test this 
prediction more precisely, we compared the means of pro-social commuters with 
high levels of trust versus the means of the three remaining commuter groups. 
Consistent with Hypothesis 3b, this contrast was significant, F(l,124) = 12.30, p 
<.001, and the means showed that, relative to the other commuter groups (Af = 
4.72; N = 83), pro-social high-trusting commuters exhibited a greater preference for 
public transportation (M = 5.98; N = 49). A closer examination of the means for 
each separate Social Value x Trust category (as shown in Table 7) revealed that, 
consistent with our prediction, within the group of pro-social commuters, high-
trusting individuals (M = 5.98) preferred public transportation more strongly than 
low-trusting individuals (M = 4.72), f(93) = 3.21, p <.01. Surprisingly, however, 
within the group of pro-self commuters the means were reversed, and high-trusters 
exhibited a weaker preference for public transportation (M = 4.29) than low-trusters 
(M = 5.10), r(35) = 1.69, p <.05 (we will address this issue in the discussion). 

Table 7 
Preferences for Public Transportation as Function of Social Value Orientation and Trust 

Trust 

Social value orientation 
Low 
trust 

High 
trust M 

Pro-social commuters 4.72a 5.98b 5.37 

Pro-self commuters 

M 

5.10a 

4.83 

4.29c 4.73 

5.55 

Note. The preference scale ranges from 1 (= strong preference for car) to 7 (= strong 
preference for public transportation); means with a different superscript differ significantly, 
p<.05 
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Seventh, it was predicted in Hypothesis 3c that the public transportation preference 
of pro-social high-trusting commuters would be further enhanced by information 
about the major environmental damage resulting from car use. Yet, no evidence for 
a three-way interaction of Social Value Orientation, Trust, and Pollution emerged, 
F(l,116) < 1. 

Finally, besides the predicted main effects for Congestion and Pollution, there 
was an unexpected significant interaction effect between these independent 
variables, F(l,116) = 8.84, p <.01. A closer examination of this interaction pattern 
revealed that in the condition of minor environmental damage, preferences for 
public transportation were more pronounced from the no (Af = 3.83) to the heavy 
congestion-condition (M = 6.19; difference of 2.33 scale points) than in the 
condition of major environmental damage (M's = 5.52 vs. 5.74; difference of 0.22). 
In a similar vein, in the absence of traffic congestion, the public transportation 
preference increased from the minor (M = 3.83) to the major environmental 
damage-condition (M = 5.52; difference of 1.69 scale points), whereas the means of 
the two environmental conditions were almost identical in case of heavy congestion 
(Af s = 6.19 vs. 5.74; difference of minus 0.45 scale points). Taken together, these 
findings suggest that information about the seriousness of either the environmental 
or congestion problem increases public transportation preference to the same level 
as information accentuating the seriousness of both problems. 

Importance rankings of evaluative dimensions 
In order to test the predictions that, in evaluating solutions to this real-world 
dilemma, people with distinct social value orientations (i.e., Hypothesis 4) and trust 
levels (i.e., Hypothesis 5) would differ in the importance assigned to self-interest 
versus collective interest in evaluating solutions, we performed analyses on the 
importance rankings of the four dimensions (i.e., effectiveness, collective interest, 
self-interest, and freedom; 1 = most important, 4 = least important). First, a chi-
square analysis was performed on the first ranked choice to examine the assumption 
of equiprobability (i.e., all four dimensions are ranked first by an equal number of 
commuters). This assumption was not valid, Chi2(3, N = 126) = 30.12, p <.001, 
and the percentages indicated that most commuters (39.7%) considered effectiveness 
to be the first important dimension in evaluating solutions, which was closely 
followed by individual freedom (34.1%). The dimensions collective interest 
(15.9%) and self-interest (10.3%) were considered to be most important by a much 
smaller number of commuters'. 

1 Although all groups agreed that effectiveness and freedom were the most important 
evaluative dimensions for judging solutions, the rank ordering of dimensions varied somewhat 
between people with different social value orientations and trust levels, and these variations were 
in line with our hypotheses. Specifically, for pro-socials and high-trusters the dimension of 
collective interest was more important than self-interest, whereas for pro-selfs and low-trusters the 
ordering was reverse, with self-interest being rated as a more important dimension than collective 
interest. 
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To test Hypotheses 4 and 5, importance rankings for all dimensions were 
analyzed in four 2 (Social Value Orientation) by 2 (Trust) by 2 (Congestion) by 2 
(Pollution) ANOVAs 2 . These analyses yielded a significant main effect for Social 
Value Orientation on collective interest, F(l,108) = 5.95, p <.05, revealing that, in 
support of Hypothesis 4a, pro-socials (M = 2.53) were more concerned than pro-
selfs (M = 3.00) about whether these solutions would affect the collective interest. 
In contrast, relative to pro-socials (M = 3.11), pro-selfs (M = 2.67) were more 
concerned with whether these solutions would preserve the self-interest; however, 
this effect was not significant, F(l,108) = 2.90, p <.10. Moreover, consistent with 
Hypothesis 5b, differences between levels of trust were obtained for self-interest, 
F(l,108) = 4.38, p <c.05, in that low-trusters (M = 2.77) assigned greater value to 
the preservation of their self-interest than did high-trusters (M = 3.23); however, no 
differences emerged on the dimension collective interest, F(l,108) < 1. These 
effects were not further influenced by the congestion and pollution conditions. 

To summarize, Hypotheses 4 and 5 addressing the impact of interpersonal 
dispositions on the evaluation of solutions to the commuting situation received 
partial support, in that for social value orientation differences were found on the 
dimension of collective interest, but not on the dimension of self-interest, whereas 
for trust differences were found on the dimension of self-interest but not on 
collective interest. 

Approval of interventions in the commuting situation 
A more exploratory purpose of the present study was to examine how commuters 
would classify the series of interventions in the commuting situation. Moreover, we 
explored to what extent the approval ratings of these solutions would be related to 
(a) their position on the evaluative dimensions (i.e., effectiveness, collective interest, 
self-interest, freedom), and (b) the interpersonal dispositions of commuters. 

Classification of interventions. First, we performed a principal component 
analysis on the approval ratings for the list of interventions A to J (1 = strongly 
opposing, 7 = strongly approving), so as to examine the validity of the theoretical 
distinction between structural and nonstructural solutions; thus, ideally a two-factor 
solution would appear. Indeed, using a varimax rotation of factors with eigenvalues 
greater than 1.0, two factors emerged, accounting for 37.5% and 15% of the 
variance, respectively. As can be seen in Table 8, the first factor was 
predominantly produced by interventions A, B, C, D, and F (the latter with a 
strongly negative factor loading), whereas interventions E, G, I and J loaded more 
strongly on the second factor. At first glance, the first factor seemed to represent 
the structural dimension of change in social dilemmas, including freedom-limiting, 

1 Parametric tests were used here on ordinal data because of their better power and flexibility 
for analyzing factorial designs (see e.g., Gardner, 1975; McNemar, 1969; Samuelson, 1993). For 
example, in an overview of various ratings scales and statistics, Gardner (1975) concluded that 
parametric tests, such as ANOVA and t-test, yield valid conclusions for data at subinterval levels. 
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decentralizing, monetary, and infrastructural strategies, whereas the second factor 
may represent the nonstructural dimension, which consists of more individually-
based solutions. However, a closer inspection of the factor loadings revealed that 
the second factor, besides the pair of nonstructural interventions (interventions E 
and I), also included a monetary (intervention G), and infrastructural strategy 
(intervention J) ~ a pair of presumed structural interventions - but these have in 
common that they focus primarily on promoting the attractiveness of public 
transportation (i.e., by providing rewards or better public transportation facilities), 
while sustaining the individual freedom to commute by car. Accordingly, the 
outcomes of the factor analysis suggest that commuters classify changes in the 
commuting situation not so much on whether they affect the objective structure of 
the situation, but on whether they restrict the psychological and physical freedom to 
commute by car. Thus, it is perhaps more reasonable to draw a distinction between 
freedom-restricting versus freedom-preserving solutions to the commuting 
situation3. 

Note. Approval of intervention (1 = strongly opposing, 7 = strongly approving) 
served as input for the factor analysis; in between parentheses are the factor 
assignments for each intervention. 

3 This solution of the factor analysis was corroborated by reliability analyses performed on the 
average ratings of the classes of freedom-restricting (intervention F was inversely coded) and 
freedom-preserving interventions. These analyses yielded acceptable Cronbach's alphas of .79 and 
.69, respectively. Moreover, additional correlational analyses revealed that both freedom-restricting 
(r = -.26, p <.01) and freedom-preserving solutions (r = -.33, p <.01) were negatively related to the 
maintenance option (i.e., maintaining the present commuting situation), and positively related to the 
stated preference for public transportation (respective r's = .53 and .39, p's < .01). 
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Mean approval and evaluation ratings. Second, we examined the mean 
approval ratings and ratings on the evaluative dimensions for each of the three 
classes of solutions (i.e., maintenance, freedom-restricting, and freedom-preserving 
solutions), which are presented in Table 9. An inspection of this table reveals that 
the maintenance option received the poorest ratings in terms of both approval and 
evaluations. Thus, commuters seemed to be strongly supportive of solutions in the 
commuting situation. However, of the two groups of solutions, freedom-restricting 
solutions were clearly less preferred than freedom-preserving solutions. Moreover, 
compared to freedom-preserving solutions, freedom-restricting solutions were 
inferior on all evaluative dimensions, but particularly in terms of the protection of 
individual freedom (Af s = 4.74 vs. 2.62; difference of 2.12), which provides some 
more evidence for the result of the factor analysis, indicating a distinction between 
solutions in terms of their effect on individual freedom. 

Table 9 
Mean Approval and Evaluation Ratings for Maintenance and Solutions 

Judgmental dimensions 

Approval Effectiveness Collective int. Self-interest Freedom 
Solutions 

Maintenance 3.14 2.89 3.05 3.45 3.97 

Freedom-
restricting (A) 

Freedom-
preserving (B) 

Difference B-A 

3.62 4.14 4.17 3.94 2.62 

5.42 5.03 5.33 5.06 4.74 

1.80 0.89 1.16 1.12 2.12 

Note. Approval scale varies from 1 (= strongly opposing) through 7 (= strongly 
approving); effectiveness scale varies from 1 (= very ineffective) through 7 (= very 
effective); the remaining scales vary from 1 (= strongly threaten ...) through 7 (= strongly 
preserve ...). 
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Finally, a significant interaction was found for Congestion and Pollution on 
the approval of freedom-restricting solutions, F(1,114) = 7.52, p <.01, indicating 
that the strongest approval of solution was found in case of major environmental 
damage and no congestion (Af = 4.34). Yet, when both environmental damage and 
congestion were expected to be severe, the mean approval rating (Af = 3.34) 
equaled those of the conditions in which only the congestion problem (Af = 3.69), 
or neither of the problems were present (Af = 3.24)4. 

5.4 Discussion 

Main conclusions 
The current chapter provided a social dilemma approach to commuting decisions, 
arguing that public transportation preferences (i.e., the presumed cooperative option) 
may be enhanced by the independent, and multiplicative effects of two interpersonal 
dispositions related to the individual (a) goals (i.e., social value orientation), and (b) 
expectation about others (i.e., trust) in the commuting situation. The research 
findings were generally consistent with our hypotheses. First, consistent with 
Hypotheses la and lb, public transportation preferences were greater when public 
transportation was more rational from both an individual (i.e., more favorable travel 
time) and collective viewpoint (i.e., less pollution). Second, as predicted were pro-
self commuters more sensitive to information affecting their personal outcomes in 
the commuting situation (i.e., heavy congestion while commuting by car; 
Hypothesis 2c). Moreover, consistent with Hypotheses 3a and 3b, trust in the 
cooperation of others increased public transportation preferences and, most 
importantly, this was merely found among people with pro-social value orientations 
(cf. goal/expectation theory, Pruitt & Kimmel, 1977). Fourth, in partial agreement 
with our hypotheses, in evaluating several types of solutions in the commuting 
situation, pro-social commuters assigned greater importance than pro-selfs to the 
dimension of collective interest (Hypothesis 4a), and low-trusting commuters 

4 For each social value orientation and level of trust separate regression analyses were 
performed in which the two approval of solution scores were regressed onto the judgments on the 
four evaluative dimensions via the step-wise entry method. These analyses revealed, first, that for 
freedom-preserving solutions the ordering of dimensions was fairly stable across the interpersonal 
orientations categories, with collective interest being the most important predictor, followed by 
effectiveness and self-interest (i.e., only for pro-socials the dimension of self-interest was not 
entered in the regression equation), while the attribute freedom did not contribute significantly to 
predicting approval of freedom-preserving solution. The overall explained variances were quite 
nigh, and varied between 71 and 80 percent. More interesting were the results of the step wise 
regression analyses for freedom-restricting solutions. In line with our prediction (i.e., Hypothesis 
4), it was found that for pro-selfs the self-interest dimension first entered the equation, with 
freedom as second, whereas the other dimensions did not come in. Conversely, for pro-socials 
collective interest was entered first, followed by freedom, self-interest, and effectiveness. 
Consistent with the prediction in Hypothesis 5, for low-trusters the dimension of self-interest was 
entered first, followed by effectiveness, and freedom, whereas for high-trusters the ordering was 
somewhat different with collective interest being first entered, followed by self-interest, freedom, 
and effectiveness. Similar to the findings for the other solution type, the total variance accounted 
for was considerable (between 62 and 83 percent). 
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assigned greater importance than high-trusting commuters to the dimension of self-
interest (Hypothesis 5b). Finally, contrary to Hypotheses 2b and 3c, the public 
transportation preference of pro-social commuters, regardless of their trust level, did 
not grow further when cars were expected to produce major environmental damage. 
Below, these and other findings will be briefly considered, together with their 
theoretical and practical implications. 

First, the current research revealed some evidence that commuting 
preferences were influenced by individual differences in social value orientations. 
Although pro-self commuters did not exhibit an overall weaker preference for 
public transportation, relative to pro-social commuters, their willingness to commute 
by public transportation was much lower when the expectation of traffic jams was 
minimal. However, when traffic congestion was expected to be severe their public 
transportation preferences parallelled those of pro-social commuters. Thus, this 
result demonstrates that pro-self commuters were much more concerned with their 
immediate and self-interested outcomes in the commuting situation, seeking for the 
travel option yielding a more efficient travel time. This finding is important, 
because it provides evidence for the claim that social value orientations are relevant 
for understanding decisions in real-life social dilemmas ~ a claim often made by 
social dilemma researchers, but rarely ever tested directly (for exceptions, see 
McClintock & Allison, 1989; Van Lange & Agnew, 1995; Van Vugt et al., 1995). 

A second finding was that commuter preferences were not only shaped by 
individual differences in social value orientations, but also by differences in levels 
of trust, in that high-trusting commuters exhibited overall greater preferences for 
public transportation than low-trusting commuters. This result provides some 
additional evidence in support of the claim that decisions in real-life social 
dilemmas, such as environmental pollution, are shaped by individual difference 
variables, determining the individual (a) goals (i.e., social value orientation) and (b) 
expectations about interdependent others (i.e., trust). Interestingly, a preliminary 
analysis revealed that these interpersonal dispositions were unrelated. This is 
somewhat inconsistent with claims made in earlier social dilemma research that 
these social motivations might be correlated, with pro-self people being generally 
less trusting than pro-social people (e.g., Kelley & Grzelak, 1972; Kuhlman, Camac, 
& Cunha, 1986; Yamagishi, 1992). Yet, it may be that particularly people with 
competitive rather than people with individualistic orientations may be somewhat 
more pessimistic about others' cooperation. Due to the low number of competitors 
in the present research, this interpretation could not be tested. Accordingly, future 
research should examine more closely the link between social value orientations and 
trust. 

More important was the finding that these two interpersonal dispositions had 
a combined effect on commuting preferences. Consistent with goal/expectation 
theory (Pruitt & Kimmel, 1977), the strongest public transportation preferences were 
found among people with both (a) pro-social goals (i.e., pro-social orientations), and 
(b) pro-social expectations about others' (i.e., high levels of trust). From a 
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theoretical viewpoint this finding is relevant, because it delineates that 
goal/expectation theory, which was primarily developed to explain cooperation in 
two-person experimental games is also applicable to real-life social dilemmas with 
numerous actors. This is even more important in light of Pruitt and Kimmel's 
(1977) extensive review of social dilemma literature from which they concluded 
that there should be more emphasis on "theory building in the context of real-life 
applications" (p. 370). Moreover, in a more general sense the current work 
contributes to research on the role of personality in the domain of pro-social 
behaviors. The present study is among the first to demonstrate that two 
interpersonal dispositions, in combination, may have a stronger impact on pro-social 
decisions (i.e., to commute by public transportation) than the sum of their separate 
effects (cf. Joireman, Van Lange, Kuhlman, Van Vugt, & Shelley, 1995; Knight, 
Johnson, Carlo, & Eisenberg, 1994). By focusing on a single dispositional variable, 
researchers may all too often underestimate or ignore the impact of personality traits 
on pro-social behaviors. For example, examining the independent relation between 
social value orientations and commuting preferences in the present work would 
have led to the erroneous conclusion that personality does not affect pro-social 
decisions. Thus, in light of future psychological research in the domain of pro-
social decision-making it may be relevant to analyze what particular set of 
dispositional variables may influence these decisions and how they are interrelated. 
This seems particularly relevant for research in the context of environmental 
pollution that has, so far, revealed only very modest correlations between single 
personality traits and environmental behaviors (cf. Stern, 1992). 

A fourth important finding of the present work is that, in evaluating several 
kinds of interventions to decrease car use in the commuting situation, individuals 
made a classification between, on the one hand, solutions that would limit the 
freedom to commute by car, in either a more physical (e.g., reducing parking 
places), monetary (e.g., no reimbursement of travel costs), or psychological sense 
(e.g., appointing transport coordinator per company unit), and, on the other hand, 
solutions that would preserve the decisional freedom of commuters (e.g., extension 
of public transportation facilities, educational campaigns). This interpretation was 
corroborated by the finding that in judging these two classes of solutions, 
commuters greatly differed in their evaluation of the individual freedom associated 
with these changes. Moreover, evidence was obtained that, although people 
strongly disapproved of maintaining the commuting situation as it was, freedom-
restricting solutions were much less approved of than freedom-preserving solutions. 

These preliminary results are important for several reasons. First, they 
indicate that the theoretical distinction between structural and nonstructural or 
"individual" solutions to social dilemmas as suggested by various social dilemma 
researchers (e.g., Komorita & Parks, 1994; Messick & Brewer, 1983; Yamagishi, 
1986) may be less useful to describe how people actually perceive these solutions in 
the real world. It seems more appropriate to categorize social dilemma solutions to 
the extent that they affect the decisional freedom of people, with, on the one hand, 
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solutions that eliminate the freedom to act completely (i.e., installment of 
superordinate authority governing collective good), and, on the other hand, solutions 
that leave people with complete decisional freedom (i.e., providing information and 
alternatives). This classification tends to parallel the distinction made in early 
motivational (and recent marketing) theories between "push" (i.e., moving away 
from actual behaviors) and "pull" factors (i.e., moving toward alternative behaviors) 
that are relevant to understanding behavioral change (cf. Weiner, 1972). Second 
and related, these findings suggest that the approval of various solutions to real-
world social dilemmas may strongly depend on the perceived personal control over 
the decision-making process. Attempts to restrict the individual choice pattern may 
receive very negative responses of the public, because they may be seen as threats 
to their personal autonomy and self-determination (cf. Samuelson, 1993). Perhaps, 
this is particularly true for situations where people are forced to engage in behaviors 
that are difficult to perform (e.g., carpooling; Van Vugt et al., 1995). 

A fifth finding concerned the idea that various evaluative processes may 
shape the approval of solutions to the commuting situation (i.e., to what extent are 
they effective, and preserve self-interest, collective interest, and individual 
freedom?), and that there may be individual differences underlying the importance 
of these attributes. Intriguingly, it was found that people with distinct social value 
orientations differed in their evaluations of solutions on the dimension of collective 
interest, whereas for trust differences were found on the dimension of self-interest. 
That pro-social and pro-self commuters differed in their importance ratings of 
collective interest, yet not in their importance ratings of self-interest is 
understandable from a model of social value orientations suggesting that 
cooperators, individualists, and competitors assign equal weights to self, but that 
cooperators assign greater weights to others' outcomes than both individualists and 
competitors (Wyer, 1969). Additionally, the finding that, relative to high-trusters, 
low-trusters assigned greater importance to self-interest, but equal importance to 
collective interest may be explained by the fact that one of the central facets of the 
trust concept is the fear of being exploited by others (cf. Yamagishi, 1986). Thus, 
while people with different trust levels may assign equal value to the collective 
well-being, low-trusters may still pursue their self-interest because of a greater fear 
of being "exploited" by others. More generally, these findings are important 
because they provide some of the first evidence that interpersonal dispositions may 
not only be relevant to understanding individual choice patterns in social dilemmas 
(e.g., Kramer et al., 1986; Liebrand et al., 1986), but also how people evaluate 
different kinds of solutions to social dilemmas (for an exception, see Samuelson, 
1993). From a practical view point, this seems particularly relevant because the 
success of many pro-environmental regulations and devices may greatly depend on 
how the public perceives and evaluates these new arrangements (cf. Stern, 1992). 

Nevertheless, although no formal hypotheses were tested, we should note that 
the impact of interpersonal dispositions on the approvals of several types of change 
were less straightforward, and differences were mainly obtained for trust. That low-



Pro-social goals and expectations in the commuting situation 119 

trusting commuters exhibited a weaker preference than high-trusting commuters for 
freedom-restricting changes in the commuting situation is perhaps related to a 
greater pessimism about the effectiveness of solutions. Given the scale of the 
problems commuters are faced with (i.e., the pollution and traffic congestion), and 
their expectation that only few commuters will voluntarily cooperate, low-trusters 
may have doubted the success of pursuits to get people to leave their cars (low 
"collective efficacy"; for similar reasoning, see Yamagishi, 1992). Consistent with 
this explanation, the results of the regression analyses revealed that effectiveness 
was a stronger predictor of the approval of freedom-restricting change for low- than 
for high-trusters. 

Some unanticipated findings also deserve brief attention. First, in the current 
study no evidence was obtained that pro-social commuters, and particularly those 
with high trust levels, would be more sensitive to information about the strong 
environmental effects of excessive car use. A plausible explanation for this finding 
would be that the provision of details about the environmental damage produced by 
cars may have created a strong norm to cooperate, and this may have evaporated 
differences in social value orientations and trust (cf. Snyder & Ickes, 1985). An 
alternative interpretation, namely that pro-social commuters may have doubted the 
credibility of the pollution information, in particular, information that cars were 
only mildly polluting the environment, seems to be less valid given the fact that 
these scenarios were judged to be quite realistic in all conditions. 

A second surprising result was that, contrary to our prediction, trust had a 
negative influence on commuting decisions of pro-self individuals, with low-trusting 
pro-self commuters exhibiting greater public transportation preferences than high-
trusting pro-self commuters. Why may this be? A first explanation would be that 
pro-self commuters shift to cooperation when their ultimate self-interest is in 
danger. That is, commuters who are generally concerned with their own outcomes 
and expect that most others will be like them (i.e., low-trusters), may fear to be 
faced, sooner or later, with an environment disaster resulting from massive car use. 
Thus, in order to avoid a situation in which all commuters are worse off, they may 
decide that acting cooperatively is perhaps more wise. Conversely, high-trusting 
pro-selfs may reason that other people will preserve the collective interest of a clean 
environment, and may decide that, in this case, their polluting act will be 
compensated by many non-polluting others. Alternatively, the differential 
preferences among high and low-trusting pro-self commuters may also be instigated 
by their immediate self-interest. Given their primary focus on issues of travel 
convenience and efficiency, pro-self commuters may choose strategically for the 
travel option that they expect most others will not choose. Accordingly, foreseeing 
that most people will commute by car (i.e., low-trusting individuals) it may be more 
attractive to commute by public transportation so as to avoid traffic congestion. 
Conversely, when they anticipate most others to commute by public transportation 
(i.e., high-trusting) it is more attractive to take the car because the trains are 
crowded and the roads empty. This argument is consistent with an earlier study 
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(Van Vugt et al., 1995) revealing that pro-self commuters predominantly view the 
commuting situation as an accessibility or congestion problem with the underlying 
structure of an N-person Chicken Dilemma. 

A third surprising finding was that preferences for public transportation were 
enhanced by providing information about the serious environmental and congestion 
conditions in the commuting situation separately, but there was no surplus effect 
when both problems were salient. In a similar vein, when both environmental and 
congestion problems were expected to be severe, people exhibited much weaker 
preference for freedom-restricting interventions, relative to freedom-preserving 
interventions. These findings suggest that people may be more willing to cooperate 
or accept cooperation-enhancing solutions when they are focused on one particular 
problem that needs to be solved (i.e., environmental or accessibility problem). If 
issues get too complicated it may be that people loose faith in the solubility of the 
problem and the possible cooperation of other people, and may therefore ignore 
relevant information. Of course, this interpretation is speculative and needs to be 
addressed in future research. 

Limitations, implications, and suggestions for future research 
Before closing, we wish to outline some weaknesses of the current work. A first 
concern of the present work is the fact that our sample consisted predominantly of 
pro-social individuals (68%), which may have colored some of our findings a bit 
more positively (e.g., higher overall public transportation preference). While this 
percentage is not uncommon in research on social value orientations (e.g., Parks, 
1994; Van Lange & Liebrand, 1991), it is good to realize that a form of selection 
bias may have occurred, because pro-socials are perhaps more willing to participate 
as subjects in experimental research (cf. McClintock & Allison, 1989). A second 
potential limitation concerns the hypothetical nature of the commuting situation, 
which may form a threat to the external validity of the study by not ruling out 
tendencies of self-presentation and self-enhancement in commuters' responses. 
Although we agree that these effects may account for the high overall preference 
for public transportation and the main effect of environmental pollution (i.e., a 
socially desirable attribute) these tendencies seem less likely to explain the 
combined effects of social value, trust, pollution and congestion. Moreover, while 
the overall weak approval of maintaining the commuting situation may be 
influenced by social desirability, this is clearly not a valid explanation for the strong 
disapproval of interventions affecting the immediate self-interest of commuting by 
car. 

Several lines of research are suggested by the current work. First, and most 
importantly, we believe that the present preliminary work should be followed by 
studies examining the relation between interpersonal dispositions, environmental 
decisions and preferences for pro-environmental regulations and measurements with 
a stronger emphasis on actual behaviors and interventions. Second, additional 
research should be focused on developing a more comprehensive typology of 
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different types of solutions to real world social dilemmas. The current work has 
identified some of the perceptual dimensions that people use in evaluating and 
categorizing different kinds of changes, and these importantly predicted the 
attractiveness of these changes. Nevertheless, the decision for these particular 
dimensions, but, more importantly, for the specific interventions may have been 
somewhat arbitrary and idiosyncratic (i.e., related to the domain of reducing car 
use). In this regard, it is also interesting to note that some important progress has 
been made in developing theories about preferences for and classifications of 
institutional changes in other types of real world social dilemmas, such as 
agriculture, fishery, and water conservation (e.g., Ostrom, 1990). 

A practical implication of the current work is that it offers some useful 
insights in why previous educational campaigns stressing the environment may not 
have been terribly effective in changing transportation patterns (e.g., Baerwald, 
1985; Kostyniuk, 1982). That is, people may only respond to these campaigns 
when they simultaneously strengthen the trust that a sufficient number of other 
people are willing to give up commuting by car. This may be accomplished by 
providing people with positive but realistic information about the number of 
commuters (e.g., in their company or living area) that commute by public 
transportation or are prepared to do so. However, policy makers should realize that 
such messages may only be effective in changing the commuter behaviors of 
individuals with pro-social orientations, whereas they may even be 
counterproductive for people with pro-self orientations (i.e., they might consider to 
commute by car when many are expected to commute by public transportation). 
Perhaps, the latter individuals may be more likely to behave in a pro-environmental 
fashion when the personal benefits of commuting by public transportation are 
stressed (e.g., an efficient and comfortable trip). Thus, future interventions should 
be aimed at bolstering the individual trust in other people's willingness to contribute 
to the environment while, at the same time, increasing the quality of public 
transportation (cf. "intervention mix"; Stern, 1992). 



"The puzzle facing commons [i.e., social dilemma] researchers in the 
behavioral sciences can be phrased as follows: If technological solutions are often 
unworkable because of their inherent insufficiencies, or because consumers don't 
like to use them, if changes in morality are difficult to create, ... and if egalitarian 
principles and free choice are to be preserved, how are scarce resources to be 
saved over extended periods to the satisfaction of consumers?" 

- Edney (1980, p. 133) 

6.1 Introduction 

Main research questions 
One of the most challenging tasks societies and larger groups face concerns the 
management of social dilemmas, situations in which individual and collective 
interests conflict (Dawes, 1980; Komorita & Parks, 1994; Messick & Brewer, 
1983). Many social dilemmas stem from the fact that a variety of behaviors are 
tempting to the individual, but at the same time are potentially detrimental to the 
well-being of the collective as a whole. For example, the decision to commute 
alone (i.e., the presumed noncooperative choice) instead of by carpool — riding in a 
car with other people - serves the individual's interest in that it is generally quicker 
and more flexible, whereas carpooling (i.e., the presumed cooperative choice) serves 
the collective interest because it helps minimize or overcome problems related to 
environmental pollution and traffic congestion. To reduce the harmful effects of 
excessive car use, the Dutch government recently implemented a carpool priority 
lane — the first in Europe ~ as a structural solution to this critical social dilemma. 

What might be the psychological consequences of the implementation of the 
carpool priority lane? How does this intervention affect beliefs, evaluations, and 
efficacy judgments relevant to solo driving versus carpooling? And, to what extent 
are these constructs predictive of preferences and intentions regarding carpooling? 
At present, answers to such questions are indirect at best. Granted, there have been 
some studies (for the most part conducted in the U.S.) relevant to structural 

1This chapter is based upon: 
Van Vugt, M, Van Lange, P. A. M., Meertens, R. M., & Joireman, J. A. (1995). Why structural 
solutions to social dilemmas may fail: A field experiment on the first carpool lane in Europe 
(under review). 

Chapter 6 
Structural solutions in the commuting situation: 

A field experiment on the first carpool lane in Europe1 
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interventions in real-life social dilemmas, including energy conservation, recycling, 
as well as carpooling (for overviews, see Geller, Winett, & Everett, 1982; 
Samuelson, 1990; Stern, 1992; Stern & Aronson, 1984). However, these studies 
have been primarily concerned with one type of incentive (i.e., monetary rewards) 
as a means of promoting pro-environmental behavior, and have devoted little 
attention to the psychological processes underlying an individual's reactions to 
structural interventions (cf. Stern, 1992). 

The major purpose of the current research is twofold. First and most 
importantly, we examine the impact of the carpool lane on attitudes and preferences 
relevant to commuting alone or by carpool. The second purpose is to explore the 
roles of attitudes, social norms, and efficacy in determining intentions to carpool 
before and after implementation of the carpool lane. To examine these issues, a 
field experiment was conducted in which we administered a survey to commuters at 
two different locations (i.e., along the highway where the carpool lane was 
established and along a comparable highway in terms of congestion which did not 
provide a carpool lane), and at two different times (i.e., approximately one month 
prior to and one month after the opening of the carpool lane). 

Approaches to promote carpooling: A social dilemma analysis 
The decision to commute alone or by carpool can be framed as a social dilemma, 
formally defined as an interdependent situation in which: (1) Each individual 
receives greater outcomes by making a noncooperative choice (i.e., solo driving) 
than by making a cooperative choice (i.e., carpooling) irrespective of the choices of 
others, yet (2) each individual is better off if all make a cooperative rather than a 
noncooperative choice (cf. Dawes, 1980; Messick & Brewer, 1983). These social 
dilemma properties have been asserted to characterize many large-scale problems, 
including overpopulation, the functioning of labor unions, and depletion of natural 
resources (cf. Komorita & Parks, 1994; Liebrand, Messick, & Wilke, 1992). 

Theorists of social dilemmas have distinguished between two broad 
categories of strategies for solving social dilemmas (cf. Messick & Brewer, 1983; 
Rusbult & Van Lange, in press; Samuelson, Messick, Rutte, & Wilke, 1984; 
Yamagishi, 1986). A first category may be referred to as the individual-
psychological approach, which includes interventions aimed at influencing 
individuals' attitudes and beliefs that may guide cooperative and noncooperative 
behaviors. That is, this approach attempts to change the subjective interpretations 
of the situation, such as interventions designed to increase individuals' awareness of 
the harmful effects of car use on environmental pollution or to offer guidelines as to 
how one can contribute to a better environment (e.g., educational campaigns). 

A second category may be referred to as the structural approach to solve 
social dilemmas. This approach focuses on interventions that alter the situation at 
hand by either limiting or eliminating the decisional freedom or changing the 
incentive patterns associated with the desirable and undesirable behaviors. Thus, 
this approach attempts to change the objective features of the situation. In the 



Structural solutions in the commuting situation: 125 
A field experiment on the first carpool lane in Europe 

context of transportation, the individual freedom can be reduced or eliminated by 
developing formal rules (e.g., prohibition for cars to enter particular areas of cities) 
or by physically altering the environment (e.g., reducing parking places). Moreover, 
carpooling can be stimulated by providing selective rewards and punishments (e.g., 
subsidies and taxes). The provision of a carpool lane is an example of such a 
structural solution in that this intervention aims at enhancing the outcomes 
associated with carpooling through changing the objective features of the situation. 
That is, by building a lane exclusively for carpoolers, the option of carpooling is 
expected to become more attractive in terms of travel time as well as other 
outcomes related to avoiding traffic jams (e.g., reduction of stress). 

Over the past two decades, research on social dilemmas has identified a 
variety of individual-psychological and structural factors that appear to be 
consistently related to cooperative choice behavior (for recent reviews, see Komorita 
& Parks, 1994; Van Lange, Liebrand, Messick, & Wilke, 1992). For example, 
individuals exhibit greater cooperation when they can collectively coordinate their 
actions (e.g., through verbal communication or behavioral actions), are more 
accountable for their decisions, experience a greater level of self-efficacy, expect 
more others to cooperate, feel more responsible for the collective well-being, 
receive rewards for cooperative behavior and punishments for noncooperative 
behavior, and when the group size is small (e.g., Dawes, McTavish, & Shaklee, 
1977; Jerdee & Rosen, 1974; Kelley & Grzelak, 1972; Kerr, 1989; Yamagishi, 
1992). These findings highlight the idea that cooperative behavior is systematically 
associated with factors that influence both the subjective and objective 
characteristics of the social dilemma. 

The current study attempts to extend and complement prior work on social 
dilemmas in at least three ways. First, the vast majority of prior social dilemma 
studies have concentrated on decision making in experimentally induced social 
dilemmas, using experimental games as decision tasks for groups consisting of two 
to nine individuals (for exceptions, see Erev, Bornstein, & Galili, 1993; Kerr, 1989; 
Van Vugt, Meertens, & Van Lange, 1995). Hence, it would be fruitful to examine 
whether the logic and knowledge derived from this research can be applied to large-
scale dilemmas existing in the real world (for similar reasoning, see Komorita & 
Parks, 1994; Samuelson, 1990; Van Lange & Messick, in press). Thus, the current 
work extends prior social dilemma research by focusing on a real-life social 
dilemma — the decision to commute alone or by carpool. 

Second, in recent years a growing number of studies have been published on 
structural changes in social dilemmas (e.g., Messick, Wilke, Brewer, Kramer, 
Zemke, & Lui, 1983; Rutte & Wilke, 1984, 1985; Samuelson, 1991, 1993; 
Samuelson, Messick, Rutte, & Wilke, 1984; Yamagishi, 1986, 1988; Yamagishi & 
Sato, 1986). The primary concern of these studies has been to examine the 
conditions under which individuals opt for various kinds of structural changes in the 
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social dilemma (e.g., structural changes such as giving up own freedom of choice to 
a leader, contributing to the establishment or maintenance of a sanctioning system, 
or privatizing the common resource). However, this line of research has paid 
relatively little attention to the question of how individuals respond to structural 
changes in social dilemmas. Thus, the current study extends prior social dilemma 
research by examining the impact of a structural change - the implementation of 
the carpool priority lane — on individuals' judgments and preferences regarding 
carpooling versus driving alone. 

Third, the current research seeks to extend prior research on social dilemmas 
by testing and extending the theories of reasoned action and planned behavior 
(Ajzen, 1987, 1991; Ajzen & Fishbein, 1980) in the domain of a social dilemma. 
Accordingly, we examine the roles of attitudes, social norms, and perceived 
behavioral control or efficacy in determining commuter preferences for commuting 
alone versus by carpool. Furthermore, we wish to extend prior research by 
demonstrating the relevance of two distinct forms of efficacy -- self-efficacy and 
collective efficacy (cf. Bandura, 1986) — in accounting for preferences in social 
dilemma situations. 

Psychological reactions to structural solutions of social dilemmas: 
self-justification 

How might individuals respond to a structural change in their commuting situation 
and how might the structural change affect their commuting behavior? Given that 
structural solutions, unlike individual-psychological solutions, focus on altering the 
situation itself, such solutions are generally believed to be more promising (e.g., 
Rusbult & Van Lange, in press). Indeed, experimental studies of social dilemmas 
have revealed that individuals tend to appreciate structural solutions, particularly 
when many fail to exhibit cooperative behavior (e.g., Messick et al., 1983; 
Samuelson, 1993; Samuelson et al., 1984; Yamagishi, 1986). Moreover, changes in 
the monetary payoff structure are quite effective, in that the probability of 
cooperation tends to vary directly with the amount of reward associated with 
cooperative behavior (for recent reviews, see Komorita & Parks, 1994; Van Lange 
et al., 1992). However, in the real world, structural solutions may not always be 
effective in that they may sometimes be experienced as drastic, infringing on 
individual freedom, inefficient, or unfair (cf. Samuelson, 1993). 

We propose that the implementation of the carpool lane as a structural 
solution may also suffer from these and related undesirable side-effects. First, in 
real-world social dilemmas the cooperative option may not be as viable as the one 
in the laboratory. For example, there may be several constraints that make it hard 
for people to carpool (e.g., constraints arising from finding carpool partners, 
coordinating time schedules with potential carpool partners, needing the car for 
work). While these latter obstacles may vary from person to person, it seems 
plausible that a significant number of people realistically feel unable to carpool. 
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Second, the benefits of carpooling due to the implementation of the carpool 
lane (i.e., avoiding congestion) do not necessarily make carpooling more attractive 
than the personally more convenient and flexible option of driving solo. Indeed, 
one may assume that individuals have developed the habit of driving alone because 
this option is associated with numerous personal benefits (e.g., comfort, flexibility), 
and a reduction in travel time provided by the carpool lane may not be a strong 
enough incentive to alter that habit (cf. Verplanken, Aarts, Knippenberg, & 
Knippenberg, 1994). Thus, a fair number of people may to some extent be 
unwilling to carpool. The willingness to carpool may also remain low when people 
(realistically) believe that many others do not carpool (cf. Pruitt & Kimmel, 1977; 
Yamagishi, 1986). 

How might people respond psychologically to the implementation of the 
carpool lane if it is assumed that a significant number of people are either unwilling 
to carpool or think that they are unable to carpool? First, the implementation of the 
carpool lane benefits a relative small group of people — approximately 10 percent 
of the commuters were carpoolers prior to implementation of the carpool lane. It is 
possible that such benefits may lead to feelings of relative deprivation (cf. Cook, 
Crosby & Hennigan, 1977; Martin, 1981) among those who do not receive such 
benefits (i.e., the solo drivers). Moreover, these feelings may be further enhanced 
by unfavorable social comparisons arising from the fact that solo drivers — while 
being stuck in traffic jams - actually perceive each day that the group of carpoolers 
do not face congestion and are therefore "better off." It seems plausible that 
feelings of relative deprivation are especially pronounced among commuters who 
think they are largely unable to carpool. 

Second, the implementation of the carpool lane obviously conveys, and to 
some extent emphasizes the notion that carpooling is not only more efficient in 
terms of travel time, but also more desirable from a collective point of view. 
Because there is a fair amount of consensus about the desirability of carpooling in 
light of current environmental problems (cf. Osinga, 1995), solo drivers may 
possibly experience some level of cognitive dissonance, an experienced tension 
between their actual behavior and their beliefs about that behavior (e.g., relative to 
carpooling driving solo is less fast, more polluting, and contributes more to traffic 
jams; cf. Festinger, 1957). Such dissonance may be resolved in two ways: (a) 
through a behavioral change, if possible (i.e., individuals may start to commute by 
carpool), and (b) through a reappraisal of the attributes linked to carpooling and 
driving alone (e.g., individuals may derogate the alternative of carpooling). Given 
that dissonance should only be experienced when individuals feel personally 
responsible for their choices (cf. Cooper & Fazio, 1984; Wicklund & Brehm, 1976), 
it seems plausible that such psychological tension is most pronounced among those 
who view carpooling as a viable option, but who are unwilling to carpool. 
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The current work postulates that the psychological tension arising from 
feelings of relative deprivation or cognitive dissonance may be largely resolved by a 
process of self-justification, a psychological revaluation of the behavioral options or 
conditions so as to serve one's view of the chosen option or situation (cf. Aronson, 
1988). Indeed, there is a fair amount of evidence indicating that those who 
experience high levels of relative deprivation attempt to reconsider the situation in 
terms of additional attributes that make their position look less bad in relation to 
others ("driving my car alone may be somewhat more costly, but unlike carpoolers I 
am flexible about when to leave home or work"; "dimensional comparison"; cf. 
Wood, 1989; Wood & Taylor, 1991). Similarly, it is a common finding in 
dissonance research that those who experience high levels of cognitive dissonance 
engage in self-justification processes to reduce the tension between their cognitions 
and behavior (e.g., Cooper & Fazio, 1984; Wicklund & Brehm, 1976). As a 
directly relevant example, prior social dilemma research has revealed that those who 
are unwilling to make a cooperative choice tend to justify their noncooperative 
behavior by claiming that they did not at all expect others to cooperate (Messe & 
Sivacek, 1979). 

In sum, the general hypothesis underlying the current study is that commuters 
driving alone will engage in self-justification in order to reduce the tension ~ which 
may arise from cognitive dissonance and/or feelings of relative deprivation -
caused by the establishment of the carpool lane. This hypothesis will be tested in 
an experimental design which includes, first, a repeated measurement within a two-
month interval (i.e., one month prior to and after the opening of the carpool lane: 
Time 1 vs. Time 2) so as to examine possible changes in attitudes and preferences 
for carpooling. Second, data are obtained from solo drivers as well as from a 
number of carpoolers who will actually use the carpool lane during our research. 
Finally, a control group is added to the design, consisting of both solo drivers and 
carpoolers who commute on a similar route in terms of congestion, but one that 
does not provide a carpool lane. This quasi-experimental design will presumably 
provide a suitable framework for analyzing the set of specific hypotheses outlined 
below (cf. Cook & Campbell, 1979). 

Overview of hypotheses 
Our general self-justification hypothesis leads to a set of specific predictions 
regarding changes in the psychological determinants of commuting alone versus by 
carpool, by which we mean (a) beliefs about the outcomes associated with 
commuting alone versus by carpool (e.g., flexibility, environmental well-being, 
travel costs), and (b) evaluations or importance ratings of these outcomes; 
moreover, shifts are also predicted in (c) the stated preferences for commuting alone 
or by carpool. First, it is predicted that solo drivers and carpoolers will view their 
own commuting option in more positive terms than their non-chosen option. That 
is, relative to carpoolers, solo drivers will hold more positive beliefs about the 
outcomes associated with commuting alone and less positive beliefs about the 
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outcomes associated with commuting by carpool (Hypothesis la). Moreover, 
following the general self-justification hypothesis, we anticipate shifts in 
commuters' beliefs resulting from the establishment of the carpool lane. 
Specifically, Hypothesis lb predicts that solo drivers who are faced with the carpool 
lane (i.e., the experimental route) will develop more negative beliefs about 
carpooling from Time 1 to Time 2 than the other groups (i.e., solo drivers on the 
control route and carpoolers on both routes). 

Additionally, we test a specific prediction concerning the belief about the 
relative travel time of carpooling. Because the carpool lane will increase the 
efficiency of carpooling, there should be a fair amount of consensus among 
commuters on the experimental route that carpooling has become more attractive in 
terms of travel time. Accordingly, we predict that commuters on the experimental 
route will perceive a decrease in the travel time of carpooling from Time 1 to Time 
2 (Hypothesis lc). 

Second, further evidence in support of the self-justification hypothesis would 
be obtained if, indeed, solo drivers will assign greater importance to outcomes 
associated with their commuting choice than outcomes associated with the carpool 
alternative. Accordingly, Hypothesis 2a predicts that relative to carpoolers, solo-
drivers will assign greater importance to attributes inherently linked to solo driving 
(e.g., flexibility, comfort) and lower importance to attributes inherently linked to 
carpooling (e.g., environmental well-being, low travel costs, sociability). More 
direct evidence for the self-justification hypothesis would be obtained if the general 
tendency among solo drivers to increase the importance of "solo-driving attributes" 
and to decrease the importance of "carpool attributes" from Time 1 to Time 2 is 
greater for solo drivers who are confronted with the carpool lane. Thus, we predict 
that, relative to the other commuter groups, solo drivers on the experimental route 
will increase the importance attached to attributes inherently linked to solo driving 
and decrease the importance of attributes inherently linked to carpooling 
(Hypothesis 2b). 

Third, we propose that the expected self-justification of solo drivers on the 
experimental route will be accompanied by a similar shift in preferences for 
carpooling. Moreover, those who already carpool and experience the further 
benefits of carpooling (i.e., a reduction in travel time) are likely to exhibit even 
stronger preferences for carpooling. Accordingly, we predict that, overall, solo 
drivers will exhibit a lower preference for carpooling than carpoolers (Hypothesis 
3a). More importantly, over time we expect solo drivers to exhibit a decreasing 
preference and carpoolers to exhibit an increasing preference for carpooling; 
moreover, differences between these groups should be more pronounced on the 
experimental route than on the control route (Hypothesis 3b). 
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The role of collective efficacy in social dilemmas 
The second exploratory purpose of the current research is to test a general model of 
the psychological determinants of carpooling, a model derived, in part, from 
traditional attitude-behavior models (e.g., theory of reasoned action; Ajzen & 
Fishbein, 1980) and extensions of these models (e.g., theory of planned behavior; 
Ajzen, 1987, 1991). That is, the intention to carpool is assumed to be a function of 
(a) attitudes towards carpooling, containing both beliefs and evaluations about 
outcomes associated with carpooling; (b) social norms towards carpooling, which 
include the opinions of important referent persons about carpooling (e.g., partner, 
colleagues) as well as the motivation to comply with these opinions (cf. Fishbein & 
Ajzen, 1975); and (c) perceived self-efficacy, or the perceived possibilities and 
limitations to carpool (cf. Bandura, 1986). While this model has received a fair 
amount of support in studies examining preferences, intentions, and behaviors in 
several behavioral domains, this model may be somewhat limited for describing 
behavior in social dilemma situations. Recall that in social dilemmas individual 
outcomes are largely determined by the actions of others (i.e., they are characterized 
by high levels of fate control; cf. Kelley & Thibaut, 1978) as well as other factors 
that lie outside an individual's control (e.g., the scale and seriousness of the 
dilemma); therefore, such situations require effective management at collective 
rather than individual levels. Hence, we propose that commuters' preferences, 
intentions, and behaviors are also influenced by perceptions of collective efficacy, 
the belief that "they can solve their problems and improve their lives through 
concerted effort" (Bandura, 1986; p. 449). Although it has been suggested that 
efficacy may be an important determinant of cooperation (e.g., Messick, 1973; 
Stroebe & Frey, 1982), there is only very limited empirical work studying the role 
of efficacy in social dilemmas (for exceptions, see Kerr, 1989, 1992). Thus, the 
current research examines an extended model of "planned behavior," advancing the 
hypothesis that, in accounting for the intention to carpool, perceived collective 
efficacy will make a unique contribution independent of attitudes, social norms, and 
perceptions of self-efficacy (Hypothesis 4). 

6.2 Method 

Participants and design 
Six hundred questionnaires were distributed among car commuters during the 
morning rush-hour traffic at gas stations along two major highways in the 
Netherlands. Of the initial sample of 600 participants, 267 completed the first 
questionnaire, yielding a response rate of 44.5%. One hundred ninety-two of them 
also returned the second questionnaire (32.0% of the initial sample), 169 males and 
22 females (one participant failed to indicate gender), with an average age of 37 
years and one month. A l l of them commuted by car on a daily or regular basis, 
with an average travel time of 60 minutes. The quasi-experimental design was a 2 
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(Route: Control Route vs. Experimental Route; N's = 86 vs. 86) x 2 (Commuter 
Type: Solo Driver vs. Carpooler; ATs = 172 vs. 20) x 2 (Time of Measurement: 
Time 1 vs. Time 2), the latter variable being a within-subject factor. The 
composition of these different route and commuter type samples was more or less 
similar regarding, age, gender, and attrition rate. 

The main dependent variables were (1) beliefs and importance ratings 
associated with carpooling versus solo driving, (2) perceptions of self- and 
collective efficacy, and (3) preferences for carpooling. 

Procedure 
Commuters received the first questionnaire while stopping at a gas station during 
the morning peak-hour traffic between 7:00-10.00 a.m. First, they were asked 
whether they were on their way to work. If so, we asked them if they wanted to 
participate in a study regarding transportation decisions in commuting situations. 
Consequently, participants received an envelope containing the questionnaire which 
they could complete either at home or at work. Those who returned the first 
questionnaire (including their return address) received an almost identical 
questionnaire by mail about two months after the pre-test. Upon completion of both 
phases of the research, the remaining participants were debriefed; moreover, they 
received small gifts for their participation (i.e., a marker and map containing 
carpool parking places in the Netherlands). 
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regular lanes, the carpool lane provided at least a twenty-minute travel time 
advantage. 

The selection of routes. Half of the questionnaires (TV = 300) were 
distributed at a gas station along the highway where the carpool priority lane was 
being built (Experimental Route). The control group also consisted of 300 
commuters, who were recruited at a gas station along the highway known as the A-
2 (between the cities of Den Bosch and Utrecht) ~ a route which is highly 
comparable to the experimental route in terms of number of cars and daily traffic 
congestion. This group was added to the design in anticipation of the media 
publicity accompanying the opening of the carpool priority lane, which could affect 
the actual impact of the carpool lane on commuters' attitudes and preferences. The 
distance between these gas stations was approximately 150 kilometers (about 94 
miles), which made it virtually impossible that participants would commute to work 
along both routes. After the first measurement the response percentages for the 
control and experimental route were 43.7% and 45.3%, respectively; whereas after 
the second measurement, the response percentages for both groups were 32.0% of 
the original of sample of 600 commuters. 

Timing of measurements and commuter type. The Time 1 questionnaire was 
distributed at gas stations approximately one month before the opening date of the 
carpool lane. The almost identical Time 2 questionnaire was sent by mail to the 
participating commuters approximately one month after opening of the carpool lane. 
Questionnaires were allocated to both commuters driving alone and to carpoolers. 
The ultimate sample consisted of 172 solo drivers (89.0%), and 20 carpoolers 
(11.0%) — commuting by carpool with either one, two or more people. Because the 
carpool lane was exclusively reserved for cars containing at least three commuters, 
we removed two-person carpoolers on the experimental route from our analyses (N 
= 3). For the control route we combined the two- and multi-person carpoolers to 
form one group of carpoolers. 

Dependent measures 
The questionnaire consisted of five parts. The first part included several 
biographical questions, including age, gender, travel mode, and estimated travel 
time; some of these questions were excluded from the Time 2 questionnaire. 
Moreover, at the first measurement the individuals' social value orientations were 
assessed by means of the three-choice Decomposed Games method (see Appendix 
II). Of 192 commuters 162 could be classified and among them were 99 
cooperators (61%) or "pro-socials, 54 individualists (33%), and 9 competitors 
(6%) ~ together referred to as pro-selfs (cf. Van Vugt et al., 1995). However, 
because preliminary analyses revealed no differences for social value orientations on 
the major dependent variables (i.e., carpool preferences, beliefs and evaluations 
regarding carpooling) this factor was further excluded from the research. 
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The second part contained a list of nine travel attributes. The list was 
carefully constructed on the basis of interviews with commuters and prior travel 
mode research indicating that these were the main concerns in commuters' decisions 
for solo driving versus carpooling (e.g., Bronner, 1982; Flannelly & McLeod, 1989; 
Norman, 1977; Owens, 1981). Some of these were assumed to be more strongly 
linked to solo driving (i.e., flexibility, comfort, short travel time), others to 
carpooling (i.e., low travel costs, environmental well-being, and sociability)2, 
whereas the rest were not supposed to be unequivocally related to either one of 
these options (i.e., relaxation, reliable travel time, safety). Participants were asked 
to indicate (a) to what extent they believed each of these travel attributes to be 
descriptive of driving solo or carpooling (-3 = more descriptive of driving solo, 0 = 
equally descriptive, +3 = more descriptive of carpooling), and (b) how important 
they considered each of these travel attributes for their commuting decision (1 = 
very unimportant, 7 = very important for my commuting decision). We performed 
reliability measurements on the list of the nine Travel Beliefs and Importance 
Ratings for Time 1 and Time 2, separately. These analyses revealed acceptable 
Cronbach's alphas of, respectively, .74 and .71, for Time 1 and .73 and .70 for 
Time 2. 

Third, a list of referent persons and groups (e.g., partner, colleagues, 
employer) was presented to commuters, and they were asked to rate (a) the attitudes 
of each of these referent persons toward carpooling (-3 = very much opposed, +3 = 
very much in favor), and (b) how much they complied with each of these opinions 
(1 = not at all, 7 = very strongly). The first group of variables can be referred to as 
normative beliefs, and the second as motivations to comply (cf. Fishbein & Ajzen, 
1975). Reliability analyses performed on the scales measuring all normative beliefs 
and motivations to comply, separately, yielded respective alphas of .73 and .83 for 
Time 1 and .74 and .85 for Time 2. 

Fourth, the questionnaire contained one general item concerning the 
perceived self-efficacy to carpool: "Would it be possible for you to commute by 
carpool in your working situation? (1 = not possible at all, 7 = very much 
possible)." Moreover, two questions addressed the perceived collective efficacy to 
carpool: "Do you think that (a) a carpool priority lane, and (b) in general, the 
attempts of the Netherlands' government to stimulate commuters to carpool will be 
effective?" (1 = very ineffective, 7 = very effective)." The correlation between 
these collective efficacy judgments was moderate (r =.40, p <.01). 

Finally, commuters stated their own preferences for driving solo or 
carpooling (1 = very strong preference for solo driving, 4 = indifferent, 7 = very 
strong preference for carpooling), as well as their intentions to carpool in the near 
future (1 = very weak intention, 7 = very strong intention, with 8 = 1 carpool 

2 In the Dutch questionnaire this latter term was phrased as "gezelligheid"; however, there 
seems to be no equivalent of this word in English language. Perhaps, the closest translation would 
be "sociability." 
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In sum, these analyses revealed that, in partial support of Hypothesis 4, 
collective efficacy contributed to predicting intention to carpool, but only at Time 1. 
Thus, a stronger intention to carpool was associated with a greater expectancy that 
society would be able to decrease massive car use and promote carpooling. 
However, at Time 2 collective efficacy was not significantly related to carpool 
intentions, over and above the other three variables. Finally, both regression 
analyses revealed that perceived self-efficacy seemed to be the best predictor across 
the two research phases. Al l in all, these analyses suggest that carpool intentions 
are partly shaped by social-psychological factors, such as attitudes, social norms, 
and self-efficacy, but also to some extent by the perception of collective efficacy, a 
largely unexplored factor in well-established attitude-behavior models. 

6.4 Discussion 

Main conclusions 
The current chapter evaluated a structural solution to a real-life social dilemma by 
examining the effects of a carpool priority lane on judgments and preferences 
relevant to the decision to commute alone (i.e., the presumed noncooperative 
option) or by carpool (i.e., the presumed cooperative option). In general, our 
findings demonstrate that this intervention - the first of its kind in Europe — was 
not successful. Although solo drivers changed their belief regarding the efficiency 
of carpooling (i.e., carpooling was considered to be somewhat faster after the 
implementation of the carpool lane), they also tended to upgrade the importance of 
an attribute consensually linked to driving alone, and downgrade the importance of 
an attribute consensually linked to carpooling. Moreover, solo drivers' preferences 
for and intentions to carpool tended to decline rather than to increase following the 
establishment of the carpool lane. Below, we will discuss several psychological 
mechanisms that may underlie these changes, as well as the strengths and 
limitations of the current findings. 

The major purpose of the current work was to examine the impact of the 
implementation of a carpool lane on judgments and preferences relevant to 
carpooling. The general hypothesis was advanced that solo-driving commuters, 
when confronted with the carpool lane, would engage in a process of self-
justification to reduce the tension arising from feelings of relative deprivation and/or 
cognitive dissonance. First, and in support of Hypothesis la, it was found that solo 
drivers held more positive beliefs about solo driving and negative beliefs about 
carpooling than did carpoolers. For example, solo drivers found commuting alone 
more comfortable, reliable, and efficient, whereas carpoolers found carpooling less 
expensive, and more sociable. 

Second, contrary to Hypothesis lb, there was no evidence that solo drivers 
exaggerated these judgments after the carpool lane had been established; thus, no 
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support was found for the self-justification hypothesis on the beliefs regarding 
commuting alone versus by carpool. Third, and in partial support of Hypothesis lc, 
we observed a fair amount of consensus among commuters that carpooling had 
become more attractive in terms of travel time, delineating that solo drivers as well 
as carpoolers recognized the increased efficiency of carpooling. These observations 
were consistent with the reported actual change in travel time of carpoolers (i.e., 
according to carpoolers, their commuting time was reduced considerably after the 
implementation of the carpool lane). Thus, we may conclude that in and of itself, 
the carpool lane intervention was successful in making carpooling more viable in 
terms of travel time. 

Consistent with Hypotheses 2a and 2b, there were pronounced differences 
between solo drivers and carpoolers in the importance they assigned to attributes 
linked to either commuting alone or by carpool, and the implementation of the 
carpool lane tended to strengthen such differences. Commuters driving alone 
assigned greater importance than carpoolers to a travel attribute strongly linked to 
commuting alone (flexibility), and less importance to attributes strongly linked to 
carpooling (low travel costs, sociability, and environmental well-being). More 
importantly, in support of Hypothesis 2b, some of these effects were more 
pronounced after the implementation of the carpool lane. That is, when faced with 
the carpool lane solo drivers clearly increased the importance of flexibility, which 
all commuters judged to be the most prototypic attribute of solo driving; also, they 
decreased the importance of low travel costs — one of the most exemplary attributes 
of carpooling. Finally, again in support of the self-justification hypothesis, solo 
drivers showed a decrease in their preference for carpooling, and differences in 
carpool preferences between solo drivers and carpoolers became more pronounced 
on the route providing the carpool lane (evidence in support of Hypotheses 3a and 
3b). These findings extend and complement prior research on self-justification by 
providing evidence for this self-serving mechanism in the context of a social 
dilemma — a situation in which people often feel the need to justify the pursuit of 
their self-interest at the cost of the collective (i.e., to continue driving alone despite 
the negative effects on the levels of congestion and environmental pollution; cf. 
Messe & Sivacek, 1979). 

It seems appropriate to further discuss the strength and nature of the self-
justification findings. First, evidence in support of self-justification among solo 
drivers was more pronounced on the importance ratings than on the beliefs relevant 
to commuting alone or by carpool. A plausible explanation for this discrepancy is 
provided by the notion that people are generally motivated to view themselves and 
their situation positively, but only to the extent that reality permits them to do so. 
Indeed, prior research has shown that self-serving biases are constrained by the 
specificity and objectivity of the dimensions on which these judgments are made 
(cf. Dunning, Meyerowitz, & Holzberg, 1989; Goethals, Messick & Allison, 1991: 
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Van Lange, 1991). Given that beliefs are more verifiable and more constrained by 
reality than importance ratings, it is understandable that self-justification effects 
primarily occurred through changes in the importance assigned to travel attributes 
rather than changes in beliefs about those attributes. Nevertheless, we did obtain 
some evidence that commuters may also have been somewhat biased in their beliefs 
about their commuting option and situation. The finding that both solo drivers and 
carpoolers held more positive beliefs about a variety of attributes associated with 
their own commuting choice (i.e., relative to carpoolers, solo drivers found their 
own option quicker, more comfortable, and less expensive) indicates that commuters 
tend to systematically overestimate the virtues of their own commuting option and 
underestimate the virtues of others, a finding consistent with the results of prior 
travel mode research (e.g., Golob, Horowitz, & Wachs, 1979). However, in support 
of our argument that self-serving judgments may be reality-constrained, it was 
found that commuters did not display these biases on beliefs consensually and 
strongly related to either carpooling (i.e., environmental well-being) or solo driving 
(i.e., flexibility). 

A second finding deserving brief attention is that self-justification effects 
among solo drivers were obtained for only a subset of travel attributes. For 
example, solo drivers did not upgrade the importance of a reliable travel time ~ 
which was viewed as an advantage of driving alone ~ or downgrade the importance 
of sociability. A possible interpretation of this result may be that in the service of 
self-justification it is sufficient to display biases along a few dimensions, provided 
that they are consensually linked to either one of the behavioral options ("self-
relevant dimensions"; cf. Tesser & Campbell, 1982). Thus, this may explain why 
effects were found for the attributes flexibility and low travel costs, about which a 
fair amount of consensus existed that these were linked to, respectively, solo driving 
and carpooling. Moreover, in order to maintain a positive self-image it may not be 
opportune to downgrade the importance of a highly socially desirable attribute, such 
as environmental well-being (cf. Steele, 1988; Wood, 1989). 

Third, it was assumed that only commuters driving alone would feel the need 
to justify their behavior. However, our findings suggest that carpoolers may have 
engaged in self-justification processes as well. When confronted with the carpool 
priority lane, carpoolers tended to decrease the importance of flexibility and 
increase the importance of travel safety ~ an attribute they perceived to be linked to 
carpooling, because presumably driving on the carpool lane was less risky than 
driving on the heavily congested regular lanes. Why may this be? One post-hoc 
interpretation would be that carpoolers are a minority who engage in behavior that 
is somewhat uncommon and conflicting with attitudes and behaviors of the vast 
majority which, perhaps, have become increasingly critical of the carpool lane. In 
light of such majority pressures, it is understandable that carpoolers feel the need to 
display strong commitment to their commuting decision (cf. Moscovici, 1976), and 
that they engage in self-justification. Alternatively, it is possible that carpoolers 
feel somewhat overcompensated for a behavior they already perform (cf. 
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overjustification effect; Deci & Ryan, 1985; Lepper & Greene, 1979), and therefore 
attempt to rationalize carpooling in other ways as well. Needless to say, both 
accounts are highly speculative and remain to be examined in future research. 

Fourth, to our surprise the predicted decline in carpool preference and intention 
among experimental solo drivers was also found for solo drivers on the control 
route. A plausible explanation for this finding may be that commuters driving alone 
on the control route have been exposed to various media reports stating that the 
carpool lane attracted fewer people than expected. Accordingly, they may have 
reasoned that if people would not even start carpooling under more favorable 
circumstances (i.e., the presence of a carpool priority lane) then it may not at all be 
viable in their own situation ("vicarious learning"; cf. Bandura, 1986). 

Fifth, we should address the origin of the self-justification effects in 
experimental solo drivers. In the introduction we offered two complementary 
explanations, based on distinct psychological processes that may have been set in 
motion by the implementation of the carpool lane, including (a) relative deprivation, 
emanating from the perceived inequity between their outcomes and those of 
carpoolers, and (b) cognitive dissonance, emanating from the tension between the 
beliefs about carpooling and their actual behavior. It was assumed that feelings of 
deprivation would be paramount among people who were not able to carpool and 
feelings of dissonance among those for whom carpooling was a viable option. 
Which of these processes was more prominent in the current study? To begin with, 
the rather low self-efficacy ratings (i.e., an average of 2 on a seven-point scale) 
suggest the validity of a relative deprivation interpretation. Also, the outcomes of 
the regression analyses indicated that self-efficacy was the strongest predictor of the 
intention to carpool, and seemed to be even stronger after the implementation of the 
carpool lane. Indeed, various obstacles may exist that lower perceptions of self-
efficacy (e.g., finding carpool partners, coordinating time schedules). Furthermore, 
feelings of deprivation may have been further enhanced by the belief that, instead of 
a carpool lane benefiting a small minority of commuters, there could have been an 
extra regular lane which would have diminished the congestion problems 
considerably ("counterfactual thinking"; cf. Kahneman & Miller, 1986). Finally, 
more illustrative evidence for a deprivation interpretation is provided by a list of 
incidents that took place shortly after the lane had been opened, showing 
expressions of reactance (cf. Brehm & Brehm, 1981; e.g., people drove purposely 
alone on the lane, and some of them placed mannequins in their cars). Although 
the evidence for a deprivation interpretation seems compelling, this may not entirely 
account for the obtained effects. It may well be that the low perceived efficacy 
judgments themselves have been distorted by a process of self-justification (e.g., to 
deny personal responsibility for the problems related to car use; cf. Heider, 1958). 

The second purpose of the current study was to explore a social-psychological 
model of the intention to carpool. In partial support of Hypothesis 4, collective 
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efficacy perceptions (i.e., the belief that society would be able to encourage 
commuters to carpool) made a significant contribution to predicting carpool 
intentions of solo drivers over and above the well-established factors of attitudes, 
social norms, and self-efficacy (Ajzen, 1987). The finding that collective efficacy 
only predicted Time 1 but not Time 2 intentions may be attributable to the fact that 
between these measurements solo drivers became increasingly and unequivocally 
pessimistic about the chances to promote carpooling (i.e., the ratings on items 
related to collective efficacy were quite low). Indeed, after the opening of the lane 
solo drivers perceived almost every day that the number of people using the carpool 
lane was much lower than expected, and so commuters became perhaps more 
convinced in their opinion about the lack of effectiveness of carpool enhancing 
strategies. 

These preliminary findings suggest that collective efficacy judgments may play 
a role in the willingness to cooperate in a real-life social dilemma, and they are 
consistent with prior laboratory research on efficacy in social dilemmas. Within the 
framework of a public good dilemma, for example, Kerr (1992) obtained evidence 
that the perception of collective efficacy (i.e., the perceived possibilities of attaining 
the public good as a group) decreases as group size increases even when the 
objective efficacy remains the same. Based on these findings, he suggested that "If 
there is an illusion of greater efficacy in small groups, then there may be ways of 
redefining or reframing large-group social dilemmas in terms of smaller groups" (p. 
310). From this perspective, pro-environmental behaviors such as carpooling may 
be enhanced by redefining the problem of environmental pollution into smaller scale 
problems (e.g., initiating environmental projects in local communities and 
organizations). This may promote perceptions of collective efficacy which, in turn, 
may enhance cooperation in this real-life social dilemma. 

Strengths, limitations, and implications of the present study 
Before closing, we wish to outline some of the strengths and limitations of the 
current work in which we attempted to provide a new perspective on the 
effectiveness of structural solutions to social dilemmas. A first limitation of the 
current work is that we did not directly examine the mechanisms underlying self-
justification (i.e., the unpleasant states arising from relative deprivation and 
cognitive dissonance); thus, the current findings do not allow us to draw firm 
conclusions about the origin of the self-justification effects. However, as indicated 
in previous work (for reviews, see Cooper & Fazio, 1984; Martin, 1981), it is 
exceedingly difficult to reliably measure such feelings or states; hence, tension 
arising from dissonance and relative deprivation is usually inferred from people's 
attitudes and behaviors. The other limitations are related to the experimental design 
that was used to test the self-justification hypotheses. One potential confinement 
concerns the timing of measurements. Because the first measurement was 
conducted just one month prior to the opening of the carpool priority lane, it is 
conceivable that our Time 1 ratings may have been affected by expectations about 
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the would-be commuting situation; thus, it would have been more desirable if the 
Time 1 measurement had been conducted a more substantial period before the 
opening of the carpool lane. Another limitation of the present work is that the 
sample of commuters consisted for the most part of solo drivers and for only a 
small part of carpoolers. Notwithstanding the fact that the current sample reflected 
the actual proportions of these groups in the commuting population, and that our 
hypotheses were mainly focused on the reactions of solo drivers, the strength of our 
findings might have been enhanced by increasing the number of carpoolers. 

Despite these limitations, this research makes several novel contributions to our 
knowledge and understanding of structural solutions to real-life social dilemmas. 
First, it provides some of the first evidence on how people may respond to a 
structural change in a social dilemma existing in the real world. This is particularly 
important in light of Stern's (1992) comprehensive review in which he emphasizes 
the importance of psychological research concerning the effects of environmental 
regulations and laws. Second and related, contrary to the widely shared optimism 
among social dilemma theorists about the impact of structural solutions (e.g., 
Messick & Brewer, 1983; Yamagishi, 1986), the current findings indicate that not 
all structural solutions may be effective in eliciting cooperative behavior. When 
these interventions are not strong enough or the desired behavior is difficult to 
perform, the consequences may, in fact, be detrimental due to a process of self-
justification. The validity of this conclusion was clearly demonstrated in the case of 
the carpool lane and its aftermath. That is, the Dutch government closed the 
carpool priority lane less than a year after the opening, and this was due to (a) lack 
of interest and (b) enduring resistance on the part of commuters (i.e., people 
successfully fought in court the legitimacy of the lane from which in their opinion 
so many citizens were excluded). A third novelty of the current research is that it 
has identified and supported the role of a largely unexplored factor ~ collective 
efficacy — in determining people's willingness to engage in environment-preserving 
behaviors. 

Although we do not wish to engage in a process of self-justification ourselves, 
we believe that experimentation with the carpool priority lane has taught us the 
following, important lessons. First, prior to implementing structural measures 
whereby the majority is refrained from any benefits, it seems important to know 
more about the number of people who believe they are capable of performing the 
collectively-desired action so as to anticipate feelings of relative deprivation among 
a large group of individuals. Second, a thorough understanding of why individuals 
are unwilling to carpool (e.g., comfort and flexibility of solo driving) seems 
important before undertaking drastic structural measures because solo-drivers might 
use exactly those dimensions for justifying their travel mode choice. Perhaps, the 
effectiveness of structural solutions may be improved by following a more 
decentralized approach, so that these interventions are accompanied by initiatives of 
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local governments, businesses, and organizations that presumably are in a better 
position to find solutions compatible with the possibilities and motivations of 
commuters. That is, for those who are unable to carpool these local institutions 
could focus on removing important individual obstacles (e.g., matching commuters 
in the same neighborhoods, coordinating work schedules). Moreover, those 
unwilling to carpool may be persuaded by providing them with multiple benefits of 
carpooling at the same time (e.g., better parking places in combination with 
financial arrangements) so that they can no longer justify their behavior. 



Summary 

It is widely assumed that the automobile is among one of the greatest technological 
devices of mankind, because it provides people with a highly efficient, reliable, and 
convenient travel mode. Yet, despite these attractive qualities, car use is also 
responsible for some major societal problems, most notably environmental pollution 
and traffic congestion. Indeed, in many ways modern society would be better off if 
fewer people would take their car and more people would carpool or make use of 
public transportation. This situation, which contains a conflict of interests between 
the individual and society at large, can be framed as a social dilemma (Dawes, 
1980). 

This dissertation advances a social dilemma approach to analyze decisions to 
commute by car versus public transportation or carpooling (i.e., commuting traffic is 
presumed to be the main cause of congestion and environmental problems). Based 
on interdependence theory (Kelley & Thibaut, 1978) and the extant social dilemma 
literature, it is assumed that the individual decision to commute by car versus public 
transportation (or carpool) is not only shaped by the immediate, self-interested 
concerns of the individual, which are likely to lead to a preference for the car, but 
also by the broader motives and concerns of individuals in the decision situation 
(i.e., pro-social and pro-environmental considerations). The process whereby people 
tend to respond to the broader implications of their behavior is referred to as 
transformation of motivation, and this process may be instigated by various 
(inter)personal factors. On the basis of the above assumption, five experiments 
were conducted ~ utilizing different research paradigms including a laboratory and 
field-study — which are reported in greater detail in Chapters 2 to 6. 

Chapter 1 provides a general overview of the dissertation. First, it describes 
the problems modern society faces as a consequence of excessive automobile use. 
Thereafter, the theoretical foundations of the dissertation are discussed, advancing 
the social dilemma approach as complementary to traditional models (i.e., attitude 
and reinforcement model) in studying and modifying transportation patterns. The 
third part briefly discusses the historical roots of the social dilemma approach, that 
is, social dilemma research and interdependence theory. In the next section, the 
social dilemma approach is applied to the decision situation of commuters by 
explaining how commuters may transform the decision situation depending on the 
salience of their self-interested or pro-social concerns. Thereafter, the main 
research goals and findings are summarized. The overview concludes with a 
general discussion of the dissertation research, including some important 
conclusions, theoretical and practical implications. 

In Chapters 2 and 3 the first and second experiment are described. Their 
main objectives were to examine how commuters might transform the commuting 
situation differently on the basis of their personal habits and motives. In the first 
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experiment (described in Chapter 2) a sample of commuters — all daily car users -
and students — traveling primarily by public transportation - were asked to make a 
decision either to commute by car or public transportation in a standard commuting 
situation. Both groups received (manipulated) information about the expected 
decisions of a majority of other commuters, and the environmental and congestion 
consequences of their decisions. Following interdependence theory, it was assumed 
that the individual decision would be shaped by the perceived interdependence 
structure underlying the commuting situation, which would presumably vary with 
the personal dependence on either car or public transportation. Indeed, it was found 
that commuters (being strongly dependent on cars) viewed the situation more as an 
accessibility problem, exhibiting a greater preference for commuting by public 
transportation when they expected a majority to commute by car — so as to avoid 
heavy traffic congestion on their route. This interpretation reflects the 
interdependence structure of an N-person Chicken Dilemma. In contrast, students 
(being not very dependent on cars) viewed the situation primarily as an 
environmental problem, exhibiting a greater public transportation preference when 
they expected a majority to also commute by public transportation, so as to 
minimize the levels of environmental pollution. This interpretation reflects the 
structure of an N-person Prisoner's Dilemma. 

Using a procedure and manipulations similar to those employed in the 
previous experiment, the second experiment (described in Chapter 3) examined the 
role of social value orientations, an interpersonal disposition determining the way 
people evaluate outcomes for themselves and others in interdependent settings 
(Messick & McClintock, 1968). The main finding was that people with pro-self 
orientations — who tend to view interdependent situations predominantly in terms of 
their self-interest — transformed the situation into an accessibility problem, 
exhibiting a greater preference for the commuting option that fewer others were 
expected to take, so as to avoid traffic jams or crowded trains. In contrast, people 
with pro-social orientations — who tend to primarily view such situations in terms 
of the collective interest — transformed the situation into an environmental problem, 
exhibiting a greater public transportation preference when many others were 
expected to also choose for public transportation, and the pollution would be 
minimal. Thus, experiments 1 and 2 show that individuals perceived and responded 
to the same commuting situation in very different ways, and these differential 
construals were based on a concern with either their immediate self-interest (i.e., to 
travel in an efficient way) or a concern with the long-term, collective interest (i.e., 
to travel in an environment-preserving manner). 

In Chapter 4 the third study is reported, which further investigated the role of 
self-interested and pro-social considerations in shaping decisions to commute by car 
or public transportation. Consistent with the prediction, the major finding was that 
public transportation preferences are enhanced not only by a more favorable travel 
time (relative to the car), but also by a more or equally reliable travel time. 
Another interesting finding was that public transportation was preferred above the 
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car most clearly, when the two barriers to use public transportation (more efficient 
and more reliable travel time by car) were removed simultaneously. This supports 
the idea that commuters are using a multiplicative instead of an additive decision 
rule in determining their choice. Finally, it was found that commuting preferences 
were related to individual differences in social value orientations, which again 
demonstrates the importance of personality variables in explaining environmentally-
relevant decisions. 

The fourth study (described in Chapter 5) extended prior studies in two 
important ways. First, the research addressed the simultaneous impact of two 
interpersonal dispositions, (a) social value orientations, and (b) trust (Yamagishi, 
1986) on decisions to commute by car or public transportation. Consistent with the 
goal/expectation hypothesis (Pruitt & Kimmel, 1977), our findings revealed that 
public transportation preferences were most pronounced when people had both pro-
social value orientations and high expectations about others' willingness to 
cooperate. Second, following a social dilemma approach, it is argued that 
systematic cooperation in large-scale social dilemmas, such as environmental 
pollution, could only be promoted by altering the interdependence structure of the 
decision situation (e.g., through providing rewards for public transportation use or 
imposing restrictions for car use). Accordingly, in an exploratory vein of the fourth 
study we examined how people would evaluate and classify various structural 
solutions to the commuting situation. It was found that the evaluation of these 
solutions systematically varied with differences in social value orientations and 
trust. That is, relative to pro-self commuters, pro-social commuters were more 
concerned with how these solutions would affect the collective interest; moreover, 
low-trusters were more strongly concerned than high-trusters in how these solutions 
would affect their self-interest. Finally, findings revealed that commuters generally 
disapproved of structural solutions, and particularly the ones that would limit their 
freedom to move (e.g., reduction of parking space or obligation to take public 
transportation to the company). 

The final chapter (Chapter 6) of this dissertation further addressed the impact 
of structural solutions in solving real-life social dilemmas, by reporting a field 
experiment on a real-life structural solution — the implementation of a carpool lane 
in the Netherlands. Consistent with predictions, it was found that this solution not 
only enhanced the belief that carpooling had become more efficient, but also evoked 
a process of self-justification among solo drivers who drove on the route where the 
lane was established. That is, after the implementation of the carpool lane solo 
drivers downgraded the importance of attributes linked to carpooling (i.e., low travel 
costs), while upgrading the importance of attributes linked to solo driving (i.e., 
flexibility). Moreover, compared to carpoolers — who became increasingly positive 
about carpooling — the carpool preference of solo drivers decreased substantially. 

The research findings of the dissertation lead to the following conclusions 
and implications (see Chapter 1). First, as suggested by the social dilemma 
approach, the experiments showed that commuters indeed perceived and responded 



to the decision situation as if they were faced with a social dilemma. Second, 
consistent with interdependence theory (Kelley & Thibaut, 1978), evidence was 
obtained that people interpreted the decision situation differently on the basis of 
their broader motives and concerns. The finding that some people perceived the 
commuting situation predominantly as an accessibility problem may explain why 
large numbers of people are generally unresponsive to campaigns accentuating the 
environmental consequences of car use. Perhaps more successful are campaigns 
stressing the personal benefits of commuting by public transportation or carpooling. 

A third conclusion is that, in spite of a general optimism among social 
scientists about the effectiveness of structural solutions to social dilemmas, their 
implementation in the real-world may have important drawbacks, because people 
may not be able or very willing to exhibit the desired behavior. Accordingly, 
people may engage in ego-defensive processes, such as self-justification, in 
responding to these changes. Before implementing such solutions in transportation 
situations, one should therefore better investigate how many car drivers are actually 
capable of performing the desired behaviors, and what travel alternatives they 
consider to be most attractive. This may require a more decentralized approach, 
whereby the government stimulates companies and other local institutions to 
develop their own programs aimed at reducing individual car use. 

Fourth, on the basis of our research findings we may conclude that 
cooperation in real-world social dilemmas, such as environmental pollution, may 
often be better understood by taking into account the simultaneous impact of several 
personality and situational variables. The strength of these person x person and 
person x situation interactions may account for the weak correlations between 
behaviors and single personality variables that have been generally obtained in 
environmental research. Thus, in studying pro-social behavior it seems useful to 
consider how several personality traits may influence the decision-making process 
of individuals, and how these traits may interact. From a practical viewpoint, in 
implementing environmental programs one might take into account how various 
activities will affect people with different personality types. 


















































