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Introduction 
 

The past decades have brought the recognition that human-induced climate change 

constitutes one of the most important and difficult challenges facing this generation and 

generations to come.  Human behavior must change in order to remedy the pressing 

environmental problems, and psychology has the unique position and opportunity to provide 

guidance on how changes in human behavior are motivated.  As past environmental degradation 

resulted from human activity, behavior provides a necessary starting place to alter destructive 

practices.  Behavioral researchers have explored transportation behavior as one factor 

contributing to climate change, with individuals’ daily choices significantly affecting both the 

health of the planet and the health of humans.  Carbon emissions from people’s transportation are 

problematic in terms of ecological damage and constitute an appropriate behavior for 

psychological study because of the individual nature of transportation decisions.  Psychology has 

begun to address this social issue and understand the processes behind individual decisions 

regarding transportation (Bamberg, 2003; Garrard, Rose, & Lo, 2008; Heath & Gifford, 2002; 

Parkin, Wardman, & Page, 2006; Verplanken, Aarts, Knippenberg, & Moonen, 1998; Wall, 

2007).  While the individual nature of transportation decisions makes top-down policy less 

effective, it also provides an opportunity for change.  Great progress is possible through 

individual agency and choice, an area in which psychology will be necessary to address 

effectively.  

 Worldwide, people face a crisis as natural resources disappear and population increases.  

Vlek and Steg (2007) have addressed this issue from the perspective of social and behavioral 

science.   In describing the environmental situation, they note the increased sensitivity to both 

environmental and sustainability concerns that have arisen in past decades, as well as the 
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increasingly difficult tasks that must be faced to address climate change and resource 

management.  Vlek and Steg (2007) describe several factors as driving forces of climate change, 

of which several connect to the area of transportation behavior.  First among these is technology.  

Technology, as a primary producer of carbon emissions and a primary consumer of energy and 

fossil fuels has great potential for reducing resource use.  A second driving force identified by 

Vlek and Steg (2007) related to transportation is culture, referring to the “pattern of socially 

shared beliefs and values, norms, and attitudes” (p. 8).  Cultural attributes of a society have 

powerful influences over individuals’ behavior.  Technology constitutes an area of potential 

growth, while cultural attitudes and norms will dictate the various uses of technology.  The area 

of technology may be further narrowed to transportation technologies and singled out as a 

behavior with potential for positive sustainable change that relies largely on the actions and 

behaviors of individuals.  Currently, transportation decisions made in the United States are 

creating a variety of societal problems, hurting both the health of humans and the environment 

through their detrimental effects.  A number of solutions are available for the environmental, 

physical, and mental problems brought about by car use and the accompanying pollution, traffic, 

obesity, and stress. Badland and Schofield (2005) have researched transport-related physical 

activity (TPA) in the urban environment including walking or cycling rather than driving to 

commute and found health benefits for those who regularly engage in TPA behaviors.   

One of the easiest and most promising solutions to the problems of car use lies in cycling.  

Not only does cycling eliminate carbon emissions produced by automobiles, but also reduces 

traffic and the need for parking, and has the potential to greatly impact the problem of health and 

obesity in the United States.  While public transportation is an improvement to individual car use 

and is necessary in today’s cities, it still requires energy use whereas cycling brings the carbon 
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footprint to close to zero.  Additionally, cycling is a cost effective way for individuals to 

transport themselves cheaply and to reduce national dependence on oil and oil-producing 

countries.  Cycling is a skill the majority of the population of the United States has and can 

easily employ, particularly in urban environments.   

According to the U.S. Department of Commerce (2007), approximately 9 of 10 

commuters commute by car and 77% of all commuting trips are made alone in cars, compared to 

fewer than 5% who use public transit (See Figure 1).  Although there are many situations in 

which cycling is difficult and cars are necessary, nearly half of all trips in the United States are 

three miles or less and more than a quarter are less than a mile (Sorensen, 2008).  Cycling or 

walking could easily be employed to complete such trips, making transportation an area where 

substantial improvement is possible.  Additionally, commuting to work provides a specific area 

for potential progress, as commutes are frequent and under an individual’s control.  While many 

people participate in commuter cycling and its popularity is growing, they still constitute a small 

minority, approximately 0.4% nationwide according to the U.S. Department of Commerce 

(2007).  As a field, psychology has not yet taken the necessary steps to fully investigate why 

people choose to engage, or not, in the behavior of cycling.  Early research has begun on this 

issue, but until this research is more fully developed, reliance on general theories of behavior is 

necessary to understand cycling.  The Theory of Planned Behavior (TPB) offers one such 

behavioral model to explain cycling, but does not fully encompass all the psychological factors 

at work in the decision to cycle.  Based on findings from a broad range of literature, influential 

factors unaddressed by the TPB are identified.  This paper incorporates these factors into the 

TPB to create a new behavioral model to specifically address cycling behavior (See Figure 2). 
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Successful psychological application has addressed a number of other social behaviors 

with environmental impacts, recycling for example.  This behavior has been examined in detail 

including its correlates, predictors, personal and situational variables, and effective recycling 

programs (Schultz, Oskamp, & Mainieri, 1995).  Other environmental behaviors, including 

cycling, need the same in-depth psychological exploration as recycling.  Effective policies and 

interventions can be employed only by addressing the psychological processes specific to 

different behaviors. 

Cycling Literature 

 Only a handful of studies have explored cycling as a behavior, and those that exist have 

emerged from health literature.  Such research has often tried to understand what factors 

correlate with transportation choices without directly addressing the psychological processes that 

underlie them (de Geus, de Burdeaudhuij, Jannes & Meeusen, 2007; McKenna & Whatling, 

2007; Titze, Stronegger, Janschitz & Oja, 2007).  They do, however, provide a useful starting 

place for psychological research as they have identified both what factors are consciously 

considered and what factors are out of people's control that contribute to cycling and transport 

decisions, including risk assessment, social norms, and various personal motives.  Finally, almost 

no research has been conducted on cycling in the United States.  Instead, research has centered in 

European countries including the United Kingdom, Austria, and Belgium, as well as 

Australia.  This lack of cycling studies in the United States brings into question the ability to 

generalize results due to cultural differences such as the value the United States places on 

individuality and self-interest over a community’s needs.  Such differences between group and 

individual concerns may affect how a person approaches a behavior or evaluates its 

benefits.  Despite the differences, however, the same correlational factors may still effect 
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individuals' decisions, making them applicable to any population.  The following studies seek to 

identify correlates, indicators, or deterrents to engaging in cycling behaviors. 

 Investigation of the factors involved in cycling and transportation decisions have 

included both quantitative and qualitative accounts.  In one qualitative study, researchers 

identified regular commuter cyclists in the United Kingdom and conducted interviews with them, 

and were subsequently coded (McKenna & Whatling, 2007).  The authors emphasize the 

complex nature of mode of transport decisions that must take into account factors ranging from 

equipment, weather, and traffic danger, to appropriate work attire and shower availability 

(McKenna & Whatling, 2007).  This study differentiated between the ride to work and the 

commute home as they differed in time demands and the ability to choose longer scenic versus 

safer routes.  For the morning commute, the ride needed to be "timely, functional and 

predictable" while for the ride home surrounding aesthetics could be taken into account 

(McKenna & Whatling, 2007, p. 458).  The authors identified five predictive factors, including 

the value of cycling for mental and physical health, the weather, daily tasks, cycling 

infrastructure, and driver behavior.  Drivers’ behavior and interactions with cyclists constituted 

the central concern in mode of transport decisions.  Negative driver attitudes acted as a profound 

deterrent to cycling as road space came into competition between the two groups.  While this 

study did not directly assess psychological processes, it is clear that danger from traffic and the 

psychological stress accompanying it played a large role as well as the perceived safety 

connected with cycling infrastructure.  These results suggest that research into risk evaluation 

will be a necessary component to a complete assessment of cycling.  Also apparent are egoistic 

motivations regarding personal health, which can act in conjunction with or separated from 

altruistic ecological motivations. 
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 A second study identifying cycling correlates focused on a student population rather than 

a commuting population.  While studies on student behavior may not address the same issues as 

studies using working commuters, as youth may differ on items like risk evaluation, they are 

useful in addressing the behavior of cycling as a whole and may be particularly useful in 

effective encouragement of cycling in young people, laying the groundwork for a lifetime of 

beliefs and habits.  Conducted in Austria, this study sought to examine the relationships between 

environmental factors (bike lanes, quickness, danger topography, etc.), social factors (peer 

behavior, social status), personal factors (pleasure, cost, mobility, closeness to nature, etc.) and 

cycling as a mode of transport among students (Titze et al., 2007).  Enjoyment, mobility, safety 

from theft, and awareness of traffic danger were positively associated with regular cycling in 

addition to the perception of the extent of cycling by peers.  The authors suggest promoting peer 

support, the benefits of mobility, and psychological health to encourage cycling behavior among 

students as well as increasing bicycle parking facility safety (Titze et al., 2007).  This study 

implies that egoistic motivations like enjoyment and mobility must be understood to explain the 

psychology of cycling behavior as well as risk evaluation as expressed in perceptions of danger 

from theft and traffic. 

 A final study regarding the specific behavior of cycling aimed to determine the 

psychosocial and environmental factors associated with cycling among work commuters.  This 

study, conducted in Belgium, approached the topic from an interest in public health and the 

detriments of a sedentary lifestyle rather than ecological impacts (de Geus et al., 2007).  The 

authors differentiated between individual and environmental factors, citing environmental and 

community interventions to be more effective than individual approaches.  The study compared 

perceptions of cyclists to non-cyclists and looked for correlations between cycling behavior and 
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four types of factors: psychosocial, self-efficacy, perceived benefits, and perceived barriers.  

Cyclists perceived greater psychosocial support in the community and greater ecological-

economic benefits of cycling, and had higher self-efficacy compared to non-cyclists.  

Additionally, non-cyclists estimated trip times as longer than cyclists.  While risk from traffic 

was not a significant predictor of cycling behavior in this study, the authors noted that this 

finding departed from the general body of literature on risk and transportation.  It is suggested 

that cycling campaigns focus on increasing social support, raising ecological and economic 

awareness, and increasing facilities in the workplace (de Geus et al., 2007).  This study implies 

that an understanding of the psychology of risk evaluation is needed to explain cycling.  In 

addition, both egoistic and altruistic motivations are identified in this study by participants’ 

identification of both economic and ecological factors as well personal time constraints.  Finally, 

the strong findings on the importance of social support suggest the perception of cultural and 

peer norms as crucial for predicting and understanding cycling behavior (de Geus et al., 2007). 

 The cycling literature to date has not explored the specific psychology of cycling; rather 

it has taken a general approach to all correlates, including psychological, social, and 

environmental variables.  Despite this, results suggest a number of areas that must be addressed 

to provide a complete psychological picture of cycling including social norms, risk assessment, 

and egoistic and altruistic motivations.  Any model explaining behavior must be able to account 

for these factors to make effective application possible to cycling behavior.  The factors and 

underlying psychological processes identified in the literature, however, are by no means a final 

list.  Due to the nature of the studies, psychological issues were not directly addressed, making 

the exclusion of some psychological factors likely.  Such psychological processes are 

extrapolated from literature on related subjects, such as transportation and exercise literature.  
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Well-known psychological behavioral models are used as a starting point to predict cycling.  

Many of the factors identified in the literature to influence cycling fit into pre-existing behavioral 

models, while other influential factors may be left unexplained.   

This paper reviews the Theory of Planned Behavior’s (TPB) applicability to the behavior 

of cycling and the influential psychological factors it does not address.  The TPB presents a well-

accepted model for predicting behavior with its three basic constructs of attitudes, subjective 

norms, and perceived behavioral control (Ajzen, 1991).  Past researchers have noticed the 

possible limitations of the TPB in its applicability to ecological and environmental behavior.  

Research has sought to expand the applicability of the TPB to account for ecological and moral 

behavior by including various concerns (egoistic, altruistic, and biospheric) (Stern and Dietz, 

1994; Schultz, 2000).  Second, norms have been further differentiated and the utility of 

descriptive norms, referring to how people actually behave, has been identified (Cialdini, Reno, 

& Kallgren, 1990; Goldstein, Cialdini, & Griskevicius, 2008).  Third, habit has been identified as 

a primary area which the TPB may be unable to address in its current form (Aarts, Verplanken, 

& Knippenberg, 1998; Verplanken, Aarts, Knippenberg, & Moonen, 1998).  Finally, mobility 

(Haustein & Hunecke, 2007) and personality (Courneya & Hellsten, 1998) offer potential areas 

of expansion for the TPB.  In order to successfully understand the psychology of cycling, 

however, the TPB and its variations must be examined to determine if they will be successful in 

predicting and explaining the specific behavior of cycling.  As seen from the literature on 

cycling, this behavior is not always seen in environmental terms.  Economic reasons may 

motivate people and cause them to disregard environmental considerations.  Therefore, it is 

useful to explore both the original and the expanded variations of the TPB in their applicability 

to cycling behavior. 
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The Theory of Planned Behavior 

 The Theory of Planned Behavior (TPB) provides a well-accepted and supported model 

through which to understand and predict engagement in a behavior.  The TPB evolved out of the 

Theory of Reasoned Action (TRA) developed by Ajzen and Fishbein (1975) in which the central 

aspect predicting behavior was the individual’s behavioral intention.  The stronger the 

behavioral intention, comprised of attitude and subjective norms, the more likely the individual 

will engage in the behavior.  What the TRA model failed to account for, however, was the idea 

of volitional control, whether a person can decide to perform a behavior.  Thus, the TRA was 

expanded into the TPB through its inclusion of perceived behavioral control, resulting in three 

factors including attitudes and subjective norms (Ajzen, 1991).  Therefore, the TPB includes 

three factors as direct influences of behavioral intention, which in turn predict actual behavior 

(See Figure 2). 

The first factor of the TPB is attitude, understood as “the degree to which a person has a 

favorable or unfavorable evaluation or appraisal of the behavior at question” and reflects the 

beliefs regarding the consequences of the behavior (Ajzen, 1991, p.  188).   Subjective norms, 

the second factor of the TPB, constitute a social factor made up of the combination of people’s 

normative beliefs and their motivation to comply.  Subjective norms specifically refer to the 

“perceived social pressure to perform or not perform the behavior” and are essentially the 

perceived expectations of other people (Ajzen, 1991, p. 188).  Perceived behavioral control, the 

TPB’s addition to the TRA, is the third factor.  It refers to “people’s perception of the ease or 

difficulty of performing the behavior of interest” and relates to items that may aid or hinder a 

person from performing a behavior (Ajzen, 1991, p. 183).  The literature strongly supports the 
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conclusion that individuals’ confidence in their ability to perform a behavior will significantly 

influence whether they will perform it. 

Attitude, subjective norms, and perceived behavioral control are predictors of behavioral 

intention according to the model.  The TPB relies on behavioral intention predicting behavioral 

actions.  Depending on the specific behavior of interest and the situation, the three factors of the 

TPB will vary in strength.  The goal of the TPB is not only to predict behavior, but also to 

explain it.  In doing so, the TPB relies on a set of salient beliefs.  These beliefs include 

behavioral beliefs, normative beliefs, and control beliefs, which correspond to the three factors of 

attitudes, subjective norms, and perceived behavioral control.  It is maintained that the TPB is 

open to the addition or inclusion of additional beliefs if they can be shown to “capture a 

significant proportion of the variance in intention or behavior” beyond the original three TPB 

constructs (Ajzen, 1991, p. 199). 

 The TPB has been applied with success to a variety of settings to predict behavior 

including smoking, voting, and weight loss.  Armitage and Conner (2001) conducted a meta-

analysis on the efficacy of the TPB involving 185 studies or book chapters.  Of the three TPB 

constructs, subjective norms was found to be the least predictive, with attitude and perceived 

behavioral control explaining a greater amount of the variance.  Overall, the TPB accounted for 

27% of behavior and 39% of behavioral intention, similar to previous meta-analyses of the TPB 

(Armitage & Conner, 2001). 

A variety of studies peripherally related to transportation decisions and cycling behavior 

have utilized the TPB.  A study using conservation behaviors such as car and heat use and 

recycling, compared the TPB model to the value-belief-norm model strongly supported the TPB 

with its finding that intention predicted 95% of the variance in behavior (Kaiser, Hubner, & 
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Bogner, 2005).  Driving behavior has also been successfully prediction by the TPB, finding 

intention to be the only predictor of behavior (Elliot, Armitage, & Baughan, 2007).  Finally, 

Kaiser, Wolfing, and Fuhrer (1999b) found that environmental intention accounted for 75% of 

the variance in environmental behavior, strongly supporting the TPB assumption that intention 

predicts behavior.  While none of these studies addresses the specific transportation behavior of 

cycling, there is general evidence that the TPB is efficacious in the related settings of driving and 

general environmental behaviors. 

Each of the three components of attitudes, subjective norms, and perceived behavioral 

control, is examined to assess the utility of the TPB for cycling.  Literature on each of the three 

components that covers related topics such as environmental attitude or driving behavior is 

explored and applied to the specific behavior of cycling.  The components are discussed in terms 

of their specific aspects that are particularly important for cycling decisions.  For example, risk 

evaluation will play an especially large role in attitude formation for the specific behavior of 

cycling.  Only by evaluating each component of the TPB can the areas and processes the model 

excludes be determined. 

Attitudes 

An attitude has been defined in the literature as a "mental and neural state of readiness … 

exerting a directive or dynamic influence upon the individual's response to all objects and 

situations with which it is related" (Allport, 1935, p.810).  A positive or negative attitude 

regarding an attitude object will direct a person’s behavioral response.  According to Allport's 

(1935) definition, attitudes are private and are formed and organized through experience.  This 

definition lays out three components of an attitude which include the affective (emotional 

component), behavioral (overt behavior), and cognitive (memory storage and organization.)  
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 Attitude constitutes one of the three tenets of the TPB and influences a person’s 

likelihood of engaging in a behavior depending on a positive or negative attitude.  The attitude a 

person possesses regarding a specific behavior may be the result of numerous factors including 

life experiences, beliefs, and personality components.  To understand if people will engage in a 

behavior, an acknowledgement and understanding of their attitude toward the behavior will be 

necessary as one of the three TPB factors.  One problem attitude researchers have faced has been 

ensuring that the attitude measured regarded the specific behavior being measured.  A general 

attitude will not have high predictive utility for a specific behavior performed under specific 

circumstances (Hines, Hungerford, & Tomera, 1986/87).  Global attitudes are weak predictors of 

specific behaviors owing to their lack of consideration of situational influences, creating a 

problem with measurement specificity.  For instance, general concern for the environment will 

have little correlation with a person’s cycling behavior on a specific day as a variety of 

situational factors may be at work including the individual running late, being injured, 

responsible for a child, or deterred by bad weather.  Ajzen (1991) notes that the TPB’s factors 

and the resulting behavioral intention must be considered in relation to the specific behavior of 

interest.   

Environmental attitudes have elicited several studies to explore their complexity.  Kaiser 

et al. (1999b) sought to address the moderate level of correspondence between general 

environmental attitude and environmental behavior (Hines et al., 1986/87).  Kaiser et al. (1999b) 

emphasize the previous lack of consideration of both constraining factors on behavior that are 

beyond people’s control and that knowledge is necessary to the formation of environmental 

attitudes.  Basing their measure on Ajzen’s TPB attitude construct, they found that 

environmental values and environmental knowledge explained 40 percent of the variance in 
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ecological behavior (Kaiser et al., 1999b).  Results suggest that knowledge and education are 

important in creating environmental concerns and attitudes.  Additionally, for people who 

consider transportation and cycling an environmental activity and have an ecological attitude, 

there exists a high likelihood of engagement in environmental behavior. If a person lacks a pro-

environmental attitude, they are less likely to act in an environmentally friendly way. 

A second study, conducted by Bamberg (2003), also sought to address the lack of 

correspondence between environmental attitudes and environmental behavior resulting from lack 

of measurement specificity.  Bamberg (2003) demonstrated that environmental concern needs to 

be understood as an indirect determinant that provides a behavioral heuristic in new situations, 

or, produces a framework from which people act.  Attitudes are therefore important at many 

levels as specific attitudes dictate behavior in specific situations, and general attitudes create a 

broader viewpoint from which to interpret situations.  A person’s general environmental attitude 

therefore acts as an indirect determinant of cognitions.  An interaction was found in relation to 

other aspects of the TPB, such that control beliefs guide behavior when environmental concern is 

high.  When environmental concern was low, however, normative beliefs predict behavior 

(Bamberg, 2003). 

Results from Kaiser et al. (1999b) and Bamberg (2003) indicate that attitudes play an 

important role in predicting general frameworks as well as behavior in specific situations.  In 

terms of transportation attitudes, these results suggest that general concern for the environment 

may influence attitudes towards different forms of transportation such as cycling.  Applied to 

transportation behavior, results imply that normative beliefs about travel mode choice are 

important if environmental attitude is low in order to encourage ecologically friendly 

transportation.  Conversely, amongst a group where environmental attitude is high and attitudes 
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are favorable towards alternative transportation, control beliefs will be important to encourage, 

ensuring use of alternative transportation.   

While the results of Kaiser et al. (1999b) and Bamberg (2003) are useful for explaining 

and understanding behavior motivated by environmental concerns, they do not address behaviors 

initiated by other considerations.  Many consider the transportation behavior of cycling in terms 

of environmental concerns, but environmental concerns are not always a primary determinant of 

whether a person will engage in cycling.  A number of components besides cycling’s benefits to 

the environment will form attitudes towards cycling.  Although the cycling literature did not cite 

cost as an influential consideration, it could become important if provided as an incentive.  

Currently, it appears that financial considerations are not a primary factor, however, 

interventions and policies could use financial incentives to cycle to increase positive attitudes 

towards the behavior.  While factors such as enjoyment (Titze et al., 2007) and health (McKenna 

& Whatling, 2007) were cited in the cycling literature, their presence is not consistent or 

pervasive.   

The most consistent and salient concern among cyclists and potential cyclists is safety, as 

evidenced by the multiple safety related factors in both studies.  The way in which people 

evaluate the danger and risk of a behavior will have a large impact on their attitude towards that 

behavior and subsequent willingness to participate.  According to Fishbein and Ajzen’s (1975) 

expectancy-value model of attitudes, risk constitutes one of cycling’s attributes about which a 

person will form a belief.  Risk will then be assigned a value based on this belief.  This 

evaluation summed with the person’s evaluations of other attributes of cycling, will produce a 

general attitude (Fishbein & Ajzen, 1975).  In the case of cycling, perceived risk is a primary 
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deterrent from cycling as people view it as too dangerous to engage in.  Therefore, an exploration 

of risk evaluation will be necessary to gain a full understanding of cycling behavior. 

Risk Assessment 

 As seen in the cycling literature, safety concerns constitute a serious deterrent to cycling 

behavior (de Geus, et al., 2007; McKenna & Whatling, 2007; Titze, et al., 2007).  While other 

attitude factors such as enjoyment were mentioned, safety and risk consistently appeared in the 

results as an influential factor for cycling decisions.  Risk assessment must therefore be stressed 

in a discussion on attitudes towards cycling and should be emphasized as a crucial component of 

the attitude construct in the TPB (See Figure 2).  Good reason exists for people to view cycling 

as dangerous.  Amongst the commuters in the United States, there is approximately 1 cyclist for 

every 225 people in cars, yet 1 cyclist is killed for every 42 driving deaths according to the U.S. 

Department of Transportation (2005).  Cyclists are thus killed disproportionately relative to car 

users.  Because of the attention cycling fatalities receive from the media, the availability heuristic 

may cause people to overestimate the extent of cycling deaths.  According to Tversky and 

Kahneman (1974), the availability heuristic states that people’s assessment of the probability of 

an event is a result of the ease with which they can think of example of its occurrence.  

Therefore, while cycling deaths are relatively rare compared to car deaths, it may be easy for 

people to recall them through the availability heuristic, resulting in higher level of risk 

perception for cycling. 

One important aspect of the psychology of risk is the optimism bias, which causes people 

to estimate risk as lower due to a belief that it will not affect them.  This bias has serious 

implications for environmental behavior.  Hatfield and Soames (2000) argue that the optimism 

bias exists in relation to environmental degradation and that the bias will negatively affect pro-
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environmental behaviors.  These results have both positive and negative implications for cycling 

as an environmental behavior.  On the one hand, the optimism bias may serve to separate the 

consequences of environmental damage from individuals’ behaviors in their minds, thus 

discouraging pro-environmental behaviors.  Therefore, the optimism bias will work against any 

campaign that encourages people to take responsibility for environmental damage.  In terms of 

transportation behaviors, however, the optimism bias may help increase cycling.  Due to the 

physical hazards of cycling, people are right to consider it a risky behavior so long as 

infrastructure does not support cycling and cars dominate the road space.  Despite cycling’s 

inherent dangers, the optimism bias may allow increased engagement in the behavior, thus 

promoting ridership.  Although the optimism bias may function to counter the effects of actual 

cycling risk, safety is still a primary concern for many people in making this transportation 

decision (de Geus, et al., 2007; McKenna & Whatling, 2007; Titze, et al., 2007).  A person’s 

perception of safety is essentially an individual’s perception and assessment of risk.  A 

discrepancy in risk assessment has been found between the genders, with men on average 

judging risk to be less than women (Brody, 1984; Steger & Witt, 1989).   

A difference in risk evaluation has also been found according to race, with white 

populations assessing a given risk to be lower than black populations (Flynn, Slovic, & Mertz, 

1994).  Flynn et al. (1994) found the differences in risk assessment in race and gender to be due 

to 30% of the white males that had extremely low judgments towards risk, dubbing this the 

‘white male effect.’  This 30% differed from the rest of the sample on a number of 

characteristics, most importantly trust in societal institutions and authorities.  Other authors have 

referred to this theory as the ‘institutional trust hypothesis’ where men control and benefit from 
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risk to a greater extent.  Therefore, differences in risk perception result from variation in trust 

because of social power (Gustafson, 1998). 

Based on the results from Flynn et al. (1994), Finucane, Slovic, Mertz, Flynn and 

Satterfield (2000) hypothesized that sociopolitical factors and beliefs regarding trust and control 

would influence risk perception.  Due to white males’ disproportionate involvement with the 

organization and control of societal institutions and technologies, they would have a greater 

sense of ownership and control.  Findings supported previous research with white males being 

less likely to rate an activity or danger as high risk and having greater levels of trust.  Finucane et 

al. (2000) suggest that sociopolitical factors influence risk beliefs and attitudes to make white 

males less risk averse.  This group perceives the world as a safer place as risk and danger are less 

accessible in their minds.  Risk may be a social construct partially dependent on the hierarchical 

structure of the society.  Additionally, heterogeneous results found within the other demographic 

groups suggest that great individual variability also exists.   

Findings by Finucane et al. (2000), extrapolated onto transportation decisions predict that 

white men should be the most willing to engage in travel modes perceived as dangerous because 

instances of loss from risk taking are less accessible to them.  As seen in the results from the 

literature on the behavior of cycling, safety is a major concern for people, making cycling a 

perceived high-risk activity comparatively to other forms of transportation (de Geus, et al., 2007; 

McKenna & Whatling, 2007; Titze, et al., 2007).  Therefore, it is expected that more men than 

women should engage in cycling behavior based on these studies’ findings.  Additionally, 

findings by Finucane et al. (2000) suggest that cycling needs to be safer for more people to 

engage in it, but that all groups need to engage more equally in the organization and control of 

society to create more equality in people’s risk evaluation.  With more equitable involvement in 
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social systems, differences in risk perception between groups may lessen and facilitate greater 

cycling amongst a population.  

Several researchers have applied the literature on risk aversion to explain cycling 

behavior.  In a study on bicycle infrastructure and promoting cycling in women, male cyclists far 

exceeded female cyclists in a ratio of approximately 4 to 1, a statistic that may have a variety of 

causes and supports the implications from the study by Finucane et al. (2000) (Garrard et al., 

2008).  This study observed cyclists in Melbourne, Australia on their commute to work.  Based 

on past research on gender differences in risk aversion, the authors investigated route safety and 

gender preferences.  With women on average being more risk averse than men, the authors 

predicted that women would favor routes that provided separation from traffic over routes 

necessitating cycling with the traffic.  Findings showed that female cyclists preferred routes with 

less vehicle traffic integration including on and off-road bicycle lanes, supporting the research 

regarding gender differences in risk aversion and suggesting the importance of providing safe 

cycling routes to increase cycling behavior in women.  This study did not address social factors 

that may influence women’s ability to engage in cycling, but it is unlikely social practices alone 

could account for the male to female ratio of 4 to 1, especially as similar statistics exist for 

mountain bike racing where men can outnumber women 6 to 1 (Kronisch, Pfeiffer, Chow, & 

Hummel, 2002).  The consistency of these figures implies an underlying psychological 

difference in risk assessment between the sexes. 

 The consequences of perceived cycling risk and bike lane existence have been explored 

in other studies.  In one study conducted in the United Kingdom, participants assessed route 

acceptability based on a series of diverse video clips of routes and intersections (Parkin, 

Wardman & Page, 2007).  Routes that included off-road facilities or facilities adjacent to the 
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road had the greatest effect on reducing perceived route risk for cycling.  This finding supports 

the construction of off-road paths to increase cycling as suggested by Garrard et al. (2008).  The 

findings in Parkin et al. (2007), however, challenge the assumption that on-road bike lanes are 

necessarily effective at reducing perceived risk.  This study does not address the actual reduction 

in risk to the cyclist that bike lanes may provide, but only the perceived risk.  Perceived risk may 

change with the institution of cycling infrastructure and reduction in cyclist injuries. 

In light of the findings from studies regarding risk and cycling, it is clear that providing 

adequate, convenient, and safe cycling infrastructure is necessary to promote cycling and allow it 

to become a widespread behavior in which anyone can engage.  Providing some means of 

separation from motor traffic appears to be a crucial step in ensuring both the decrease in 

perceived behavioral risk of cycling, and the decrease in the actual number of injuries and 

fatalities among cyclists.  These studies provide fruitful directions for city planners and cycling 

advocacy groups to pursue in order in increase cycling behavior and safety.  The pervasiveness 

of risk considerations in cycling decisions makes it a crucial component of attitude and can be 

changed through infrastructure or education. 

Subjective Norms 

 The second component of the TPB is the construct of subjective norms, referring to the 

perceived social pressure and expectations of others for an individual to engage in a behavior.  

According to the TRA, subjective norms include the two necessary components of people’s 

normative beliefs and their motivation to comply with the norms (Ajzen & Fishbein, 1975).  

Subjective norms relate to social approval and sanctioning of a behavior.  In meta-analyses, 

subjective norms have had the weakest predictive power of the three factors, resulting in the 

argument that it is the least important part of the TPB (Armitage & Conner, 2001).  Cialdini et al. 
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(1990) also note norms’ description as “vague and overly general, often contradictory, and ill-

suited to empirical testing” (p. 1015).  It has been argued, however, that social pressure is rarely 

explicit or overt.  The often-unstated nature of norms opens the question of variability in 

conceptualizations of norms within a population, which would be more difficult to measure but 

no less influential.   

 The power of norms is rooted in several basic human needs.  The first is the need for 

mastery and the second is the need for connectedness.  Norms are considered to give an accurate 

representation of social reality, making the understanding of them, and conformity with them, 

necessary for mastery as found in early studies (Crano, Gorenflo, & Shackleford, 1988; Jones & 

Gerard, 1967).  Norms also give people a sense of connectedness.  Research has shown people to 

follow norms to gain a social identity and that people who deviate from the group norm feel 

uncomfortable (Deutsch & Gerard, 1955; Matz & Wood, 2005).  The desire for mastery and the 

desire for social connectedness work together, making norms a powerful influence on human 

behavior.  In the case of transportation, norms may act to encourage people to engage in one 

mode of transport over another. 

Research exists involving the effects of norms on behavior in the context of the anti-

environmental behavior of littering.  Investigating the effects of norm salience on behavior, 

Kallgren, Reno, and Cialdini (2000) performed a series of studies on littering norms.  In keeping 

with Cialdini et al. (1990), Kallgren et al. (2000) found that norms have an effect on behavior 

when the norm is salient at the time of the action, reinforcing the importance of norm 

accessibility.  Otherwise, both personal and social norms appear to be weak predictors of 

behavior without the correspondence of norm salience and behavioral action.  Kallgren et al. 

(2000) further extend their argument by claiming their data also indicates that in naturally 
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occurring situations, behavior will not be guided by any normative considerations.  This finding 

regarding salience may account for the discrepancies in the literature on the usefulness and 

predictive ability of subjective norms as found in the meta-analysis by Armitage and Conner 

(2001) and could provide a possible explanation for why subjective norms have been the weakest 

predictor of the three TPB factors.  The findings by Kallgren et al. (2000) have implications for 

understanding mode of transport decisions and affect the design of interventions and policy to 

encourage alternative transportations.  The results indicate that norms of any kind will only have 

an effect on behavior if they are salient at the time of the behavioral decision.  Accordingly, in 

application to transportation, norm salience must be high in the moment an individual decides 

how to travel or commute, a decision that generally takes place in the home.  

 The influences of subjective norms may have high variability due to individual 

differences, providing a second explanation for inconsistencies in the literature regarding their 

predictive utility.  Bamberg (2003) found an interaction effect between environmental concern 

and behavioral influences.  Control beliefs guided the behavior of participants with high 

environmental concern.  Normative beliefs, however, predicted behavior for participants with 

low environmental concern (Bamberg, 2003).  According to these results, control beliefs will 

dictate cycling behavior of people with high environmental concern.  If, however, people do not 

have high environmental concern because of individual differences, cycling behavior will instead 

be subject to their normative beliefs.  It is therefore important to account for individual 

differences in concern when trying to accurately predict and explain the environmental behavior 

of cycling and understand the influence of norms on transportation decisions.   

 

 

 



The Choice to Cycle 25 

 

Perceived Behavioral Control 

The third construct of the TPB is perceived behavioral control.  Attitude and subjective 

norms are not always enough to enable a behavior.  The individual must feel that they have the 

capability to perform the behavior in order to take action.  Liska (1984) demonstrated that people 

do not act on attitudes if they think the required behavior is beyond their capabilities or means.  

The crucial role control beliefs play in behavior has been demonstrated for a variety of behaviors 

including self-breast examinations, smoking, and weight loss (Alagna & Reddy, 1984; Eiser & 

Sutton, 1977; Sheppard, Hartwick, & Warshaw, 1988).  Control beliefs stem from the basic 

human need for mastery, to feel in control of one’s own life.  If a person lacks a sense of mastery 

or control over a behavior, it is unlikely the person will engage in the behavior.  For 

transportation decisions, it is therefore important that an individual have high perceived 

behavioral control in order to utilize a particular mode of transport.  For example, people who 

feel they do not have the time to cycle will have low perceived behavioral control and be 

unlikely to engage in cycling regardless of their attitudes or subjective norms.  Formation of 

control beliefs may stem from a variety of sources, including behavioral knowledge and safety 

beliefs and the influence of control beliefs may vary in different situations. 

 Bamberg (2003) demonstrated the situational variability in the influence of control 

beliefs depending on a person’s environmental concern.  Results indicated an interaction 

between environmental concern and the belief type dictating behavior.  The study found that 

control beliefs guided behavior when environmental concern was high.  In contrast, normative 

beliefs predicted behavior for people with low environmental concern (Bamberg, 2003).  In 

application to transportation behaviors, results indicate that in situations where environmental 

concern is low normative beliefs likely guide people, which will result in increased car use.  For 
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people with high environmental concern, however, normative transportation beliefs no longer 

play a role.  Instead, behavior will be predicted by control beliefs, making it crucial that cycling 

infrastructure is in place to ensure that everyone can have high control beliefs regarding cycling.  

It is therefore necessary not only to promote environmental concern in a population, but also to 

ensure that once this concern is in place, the appropriate steps are taken to make cycling 

achievable. 

 Heath and Gifford (2002) demonstrated the utility of control beliefs in their study on the 

applicability of the TPB for transportation behavior.  As in the later study by de Geus et al. 

(2007), the authors found that control beliefs went up after a behavioral intervention due to the 

increase in the participant’s knowledge and understanding of the behavior.  Additionally, more 

realistic expectations and overall positive evaluations resulted from participants’ engagement in 

the behavior (Heath & Gifford, 2002).  The findings may be extrapolated to cycling and indicate 

that people will be unlikely to cycle if they lack knowledge of road rules or safe routes, think the 

route is too difficult for them, or do not feel they have time.  Consequently, information about 

cycling and regulations should be as widespread as possible.  Finally, findings by Heath and 

Gifford (2002) indicate that events such as bike-to-work days may be effective in changing 

people’s knowledge and raising positive attitudes towards cycling. 

 As seen in the literature on cycling, safety constitutes a primary concern in regards to 

attitude toward the behavior.  While low perceived safety may be a primary deterrent from 

cycling due to evaluations of risk and resulting negative attitude, avoidance may also stem from 

a need for mastery and control.  Due to the imbalance of protection in an accident between a 

bicycle and a car and the resulting power difference on the road, people may feel they do not 

have full control of their bodies when cycling.  Essentially, perceived behavioral control of 
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cycling may be a different issue from perceived control of bodily safety, with perceived physical 

safety control directly influencing risk evaluations.  Control beliefs are therefore intertwined in 

several aspects of transportation decisions and cycling behavior. 

Evaluation of the TPB for Transportation 

 While different aspects of the TPB have been found to relate to environmental and 

transportation behaviors, the theory as a whole must be evaluated.  A study conducted recently 

by Elliot, Armitage, and Baughan (2007) provides strong support for the TPB and transportation 

behaviors.  This study demonstrated the worth of the TPB for travel behavior, in this case, 

driving.  Participants completed a questionnaire and were assessed a week later on driving 

behavior.  The TPB strongly predicted driving behavioral intention, and behavioral intention was 

the only predictor of behavior, just as the TPB purports (Elliot et al., 2007).  A previous study by 

Kaiser, Hubner, and Bogner (2005) found the TPB to be extremely useful in predicting 

conservation behavior.  Findings indicated that the TPB’s intention explained 95% of the 

variance in conservation behavior.  Both studies demonstrate the TPB’s usefulness and strength 

as a behavioral model. In addition, these studies provide evidence that the TPB may be 

successful in predicting environmental and transportation behaviors. 

 More specifically, the TPB has also been moderately efficacious when applied to the 

transportation behavior of biking.  De Bruijn, Kremers, Schaalma, van Mechelen, and Brug 

(2005) evaluated the TPB along with the Theory of Triadic Influence to explain the health 

behaviors of biking and snacking among youth.  Conducted with Dutch youth, this study found 

that the participants who bicycled more had stronger perceived behavioral control, a higher 

subjective norm towards bicycle use, and more positive intentions.  These three factors represent 

several components of the TPB and were all supported.  The inclusion of intention, however, 
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only explained an additional 1% of the variance, although the factors of subjective norms and 

perceived behavioral control may have already accounted for it.  While the TPB variables did 

account for variance, demographic variables such as age, neighborhood, and, education were 

stronger predictors.  Unlike the findings by Elliot et al. (2007) and Kaiser et al. (2005), the 

results of this study did not provide strong support for the TPB.  Although results by de Bruijn et 

al. (2005) did not contradict the TPB, other factors were stronger predictors, suggesting that the 

TPB may not account for all variables that influence cycling behavior.  Additionally, this study 

measured biking behavior in youth rather than transportation behavior among adults, making the 

results less generalizable. 

 

Limitations of the TPB 

 The TPB is a model based on rational decisions and assumes that people will act in 

accordance with reasoned processes produced by the combination of attitude, subjective norms, 

and perceived behavioral control.  Rational thought processes do not, however, always purely 

influence behavior.  This has been the primary objection to the TPB and the direction researchers 

have tried to expand the model.  Incorporation of processes that are not based in rational thought 

have been both added onto the TPB and used to further clarify specific aspects of the TPB.  

Researchers identified behavior guided by morals or value orientations as an area poorly 

explained by the TPB.  Owing to the view of environmental behavior, at least partially, as moral, 

such elaborations of the TPB may be necessary to explain environmentally relevant behaviors 

like transportation.  Value orientations constitute a slightly different construct than morals, but 

rest on the same argument.  They include egoistic, altruistic, and biospheric concerns.  It is 

important to note, however, that environmental behavior is not always seen in moral terms or 
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motivated by moral concerns.  Additionally, transportation decisions are not always based on 

environmental considerations.  The result is variability in the extent to which transportation is 

seen as a behavior with moral implications.  Despite this, environmentally beneficial behavior 

can still be encouraged through non-environmental motivations.   

 The second area of possible improvement on the TPB is the concept of subjective norms, 

which has been examined and refined.  Some researchers have concluded that subjective norms 

are narrow and ignore other forms of norms that have significant influences on behavior.  

Descriptive norms have been identified as an area unaccounted for by the TPB and refer to 

individual’s perception of what people actually do.  In contrast, the TPB’s subjective norms refer 

to the perceived social pressure to engage in a behavior and the social sanctioning of the 

behavior.  Research has shown that people are unaware of the power of descriptive norms, 

making its influence unconscious.   

 Thirdly, researchers have argued that the TPB is unable to explain habitual behavior.  

Habitual behavior is argued to have lost its reasoned nature and therefore constitutes a behavior 

people engage in without thinking.  Therefore, the TPB cannot explain habit behaviors because 

they are not based in rational conscious thought processes.  An additional area that researchers 

have only recently begun to explore in relation to the TPB is the concept of mobility and human 

need for autonomy.  The fifth and final area possibly excluded by the TPB is personality, but has 

yet to be evaluated in relation to the structure of the TPB.  Research supports the importance and 

predictive validity for transportation behavior for the first four concepts: moral or altruistic 

behavior, the power of descriptive norms, habitual behavior, and mobility needs.  Other areas 

suggested by researchers have not improved upon the TPB, including higher environmental 
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values and the perception of responsibility towards the negative effects of car use (Heath & 

Gifford, 2002).   

Morals and Value Orientations  

 Karp (1996) conducted a study seeking to incorporate morals and values into an 

explanation of environmental behavior, making the argument that reason-based models often 

cannot account for environmental behavior because rational self-interest itself is what has led to 

the exploitation of our natural resources.  This study identified specific values and beliefs that 

influence environmental behavior.  The values of self transcendence/openness to change and 

universalism/biospheric were found to positively influence environmental behavior.  In contrast, 

the values of self-enhancement and conservatism influenced environmental behavior negatively.  

This study demonstrated the predictive value of taking people’s morals and values into account 

when explaining environmental behavior rather than just rational processes.  While the effects of 

morals are important to understand, they do not address the underlying psychological processes.  

Although essentially descriptive, moral considerations do affect environmental behavior and are 

therefore necessary to address.  As cycling and transportation can be considered moral choices, 

an addition of morality to the TPB will be necessary to account for cycling.  At the theoretical 

level, it can be argued that morals could by-pass reason-based models as habit does, however, 

there is evidence that morals actually constitute an important component of attitude (de Groot & 

Steg, 2007) (See Figure 2). 

 Kaiser, Ranney, Hartig, and Bowler (1999a) present a paper outlining an expanded 

version of the TPB to include moral behavior, laying out two reasons for the inclusion of morals.   

First, Kaiser et al. (1999a) argue that moral behavior often involves considerations beyond self-

interest, thereby placing it at times outside the realm of rational decisions and that ecological 
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behavior can be moral behavior.  Second, the authors argue philosophically that social norms can 

be differentiated into social convention norms and moral norms, which result in two different 

emotions when violated, shame and guilt, thereby making them two different constructs.  

According to Kaiser et al. (1999a), the TPB’s subjective norms relate primarily to social 

convention norms, leaving out personal moral considerations.  Kaiser et al. (1999a) conducted 

two studies, the first in Switzerland and the second in California measuring environmental 

knowledge, environmental values, and environmental responsibility to predict ecological 

intention.  These three factors explained 45% and 50% of the variance in ecological behavioral 

intention, which in turn predicted 76% and 94% of ecological behavior.  In this study the 

construct of environmental responsibility represented moral concerns and its inclusion explained 

additional variance.  These results act in conjunction with the finding that environmental values 

and knowledge explained 40 % of the variance in ecological behavior (Kaiser et al., 1999b).  

Kaiser et al. (1999a) conclude that moral considerations need to be included in rational models 

like the TPB. 

 Heath and Gifford (2002) addressed the concept of moral behavior and the TPB in their 

study, looking specifically at moral norms.  The study evaluated transportation behavior before 

and after an intervention involving a bus pass.  Moral norms added predictive value to the TPB 

for pre-intervention behavioral intention.  Moral norms did not increase explained variance, 

however, for post-intervention behavioral intention.  Post-intervention behavior was facilitated 

and accessible, allowing descriptive norms to influence intention.  These results support the 

previous finding that required effort has a moderating effect between environmental concern and 

behavior (Bamberg, 2003).  In situations where environmental behavior takes effort, only those 

with high concern will perform it.  Alternatively, in situations where environmental behavior is 
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easier, such as after the bus pass intervention, environmental concern will no longer affect the 

behavior, rather descriptive norms will be influential (Heath & Gifford, 2002).  These findings 

support the efficacy of interventions and the importance of increasing people’s moral awareness 

until the time when environmental behavior is convenient and accessible to all.  So long as 

infrastructure does not adequately support cycling and alternative transportations, raising the 

awareness of the moral implications involved in transportation will be effective. 

 The literature surrounding value orientations constitutes a variation on the theory and 

literature of morals.  Schultz (2000) explored the idea of value orientations in a study that sought 

to understand the structure of environmental concern.  This study built on findings by Stern and 

Dietz (1994) that identified three types of values regarding the environment involving concern 

for the self, concern for others, and concern for the ecology.  Schultz (2000) replicated the 

findings through factor analysis of the three values termed egoistic, altruistic, and biospheric.  

These three value orientations have been widely accepted and supported, constituting the 

primary approach to understanding values and environmental behavior.  While this does not 

inherently mean people with egoistic values will act in less environmental ways, it does suggest 

their motives for acting will stem from different causes and be reliant on the relevance of the 

environmental damage to themselves versus others or ecological life.  The three-factor model 

was further supported in 2001 by Schultz, providing additional evidence for the empirical 

validity of differentiating egoistic, altruistic, and biospheric concerns. 

 The three value orientation model has been incorporated into an extended version of the 

TPB by de Groot and Steg (2007).  This study looked to identify the place for environmental 

concerns within the framework of the TPB by conducting an experiment involving public 

transportation through a park-and-ride system.  The authors found that all three environmental 
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concerns, egoistic, altruistic, and biospheric were related to attitude toward the use of the public 

transportation.  This finding suggests that value orientations and morals belong as a major 

category influencing the attitude construct along with risk assessment (See Figure 2).  The three 

value orientations did not predict intention to use the transportation system.  A relationship 

between the three factors of the TPB, however, existed with behavioral intention.  Of the three 

value orientations, egoistic concerns had the strongest relationship with positive attitudes 

towards the transportation system, contradicting the general literature that supports altruistic and 

biospheric concerns as the predictors of pro-environmental attitudes.  Results by de Groot and 

Steg (2007) suggest that people are primarily concerned with the personal consequences for 

themselves, providing additional evidence for the idea that environmentally egoistic people can 

be motivated to act environmentally when it is in their self-interest.  A second study conducted 

by de Groot and Steg (2008) further explored value orientations and environmental behavior, 

primarily providing additional empirical evidence for the distinction among the three value 

orientations.  Additionally, although altruistic concerns often correlated with biospheric concerns, 

in cases of conflict whichever was stronger uniquely predicted environmental behavior, implying 

the important predictive role value orientations can provide in explaining environmental 

behavior (de Groot & Steg, 2008). 

 One study provided a systematic comparison between the TPB and the norm-activation 

theory (NAT) (Wall, 2007).  Schwartz (1977) originally developed the NAT in an effort to 

predict altruistic behavior rather than behavior performed for material or social gains and 

involves three factors including awareness of behavioral consequences, personal norms, and 

responsibility beliefs, which together predict behavior.  The study by Wall (2007) compared the 

NAT and the TPB’s predictive power for commuting decisions and car use, with the NAT 
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incorporating a moral view on car use.  Results indicated that the NAT explained more variation 

in car use than the TPB.  Interestingly, the most predictive model incorporated aspects from both 

the NAT and the TPB, with reduced car use most closely connected with personal norms and 

morals.  Wall (2007) argues that a combined model will be most useful for environmental 

behavior that involves altruism and morals. 

 The study by Wall (2007) provides strong evidence for the inclusion of factors that can 

account for altruistic or moral behavior in the TPB.  The NAT, a model based on altruism, 

demonstrated the TPB to be less functional for transportation decisions.  If the TPB is to become 

as highly predictive as possible for cycling, it will be necessary to incorporate an altruistic or 

moral factor.  With the finding that environmental values predict attitude but not intention (de 

Groot & Steg, 2007) there is evidence that the appropriate place for a value orientation or moral 

construct in the TPB is under attitude formation.  The current form of the TPB relies only on 

reason-based decisions and has yet to incorporate a person’s morals.  The addition of morals and 

values to the attitude component is recommended to increase the model’s utility in predicting 

environmental behavior such as cycling (See Figure 2). 

Descriptive Norms 
 

Despite the inconsistent behavioral effects of norms found in the literature, Cialdini et al. 

(1990) argue that norms do play an important role in understanding human behavior and are best 

conceptualized in two categories: injunctive norms and descriptive norms.  Injunctive norms 

refer to what ought to be done, while descriptive norms refer to what is actually done.  Injunctive 

norms are essentially the subjective norms described in the TPB as both norms refer to the 

perceived social pressure and approval of a behavior.  Descriptive norms, however, are not 
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included in the TPB model.  The two types of norms, according to Cialdini et al. (1990) may 

differ in salience depending on the individual and the situation. 

 The study by Cialdini et al. (1990) not only involved descriptive and injunctive norms, 

but also explored the anti-ecological behavior of littering.  The two types of norms were studied 

by focusing participants’ attention on either descriptive or injunctive norms by raising norm 

salience and observing littering behavior.  The authors concluded that norms do have an impact 

on individuals’ behavior when they are salient, but that predictive validity only exists when a 

type of norm, descriptive or injunctive, is known to be influencing a person.  Whether people are 

considering injunctive norms (the perception of what ought to be done), or descriptive norms 

(the perception of what is actually done), will have an influence on their behavior, although both 

caused increasing conformity to littering norms.  Although descriptive norms and injunctive 

norms often overlap, Cialdini et al. (1990) conclude that the distinction is necessary to ensure 

predictive validity of the norm construct. 

 Theoretical discussion exists regarding environmental regulations and normative effects 

on adherence to rules and regulations.  Cialdini (2007) explored the differences between 

descriptive and injunctive norms and the extent to which people are aware of them influencing 

their behavior.  Previous findings indicating that regulations and injunctive norms influenced 

behavior less than descriptive norms informed this discussion.  Cialdini (2007) noted that 

injunctive and descriptive norms relate to different motivations.  Descriptive norms are people’s 

perceptions of what others actually do regardless of social approval and can have the effect of 

normalizing a behavior.  Additionally, people consistently underestimate the effects of 

descriptive norms.  People are essentially oblivious to the influential effects of other people’s 
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behavior and the descriptive norms created, while at the same time descriptive norms have the 

greatest effect on behavior (Cialdini, 2007).   

 Cialdini (2007) argues that descriptive norms’ ability to normalize behavior has had 

detrimental influences on environmental campaigns that emphasize the extent of damage or un-

wanted behavior.  By drawing people’s attention to how common and widespread a behavior is, 

the campaign normalizes it, making people more likely to engage in the unwanted behavior due 

to the perception of the descriptive norm.  The implications for this are serious as many 

campaigns ask people to act to save rapidly disappearing resources and encourage people to go 

against a general trend.  This approach, however, may result in an increase in unwanted behavior, 

as people perceive it to be normal.  Instead, Cialdini (2007) argues that environmental campaigns 

should emphasize the extent to which people are acting in pro-environmental ways, thus 

establishing a descriptive norm. 

 Part of the study by Heath and Gifford (2002) specifically evaluated descriptive norms in 

the context of the TPB in an effort to better predict public transportation use.  The authors refer 

to Cialdini et al. (1990) and equate their concept of injunctive norms with the TPB’s subjective 

norms.  Heath and Gifford (2002) expand on Cialdini et al. (1990), suggesting that descriptive 

norms are important not only because of their adaptive nature, but because they can provide a 

heuristic for people, offering a processing short cut.  Results supported the predictive validity of 

descriptive norms above the TPB subjective norm construct.  Descriptive norms were significant 

predictors in situations where subjective norms were not, indicating that the two constructs do, in 

fact, relate to different processes and motivations.  Additionally, descriptive norms became 

influential after the bus pass intervention was put in place when the behavior was more 

accessible, while before the intervention intention was influence by moral norms.  Based on the 
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results from Heath and Gifford (2002), there is a strong case for the inclusion of descriptive 

norms in the TPB that does not currently exist in order to predict transportation behavior.  

Results indicate that promoting descriptive norms will be especially important when cycling 

infrastructure is in place and publically accessible. 

 Several recent studies have supported the effect of descriptive norms and demonstrated 

their influence even in the home.  In 2008, Goldstein et al. conducted a study investigating the 

influence of descriptive norms versus other appeals to engage in environmental behavior in 

hotels.  Goldstein et al. (2008) explored the utility of signs encouraging hotel guests to reuse 

their towels.  Two versions of the signs were used in 190 hotel rooms.  One version appealed to 

the environmental conscience of room users by encouraging them to reuse their towels the help 

save the environment.  The other sign targeted descriptive norms and encouraged people to “join 

[their] fellow guests in helping to save the environment,” stating that 75% of guests reuse their 

towels (Goldstein et al., 2008, p. 474).  Significantly more guests reused their towel in the 

descriptive norm condition.  To the authors’ knowledge, no hotel had ever used descriptive 

norms to encourage environmental behavior.  A follow-up study indicated that compliance with 

the behavior was highest when the descriptive norms were most similar to the situation of the 

individual.   

 Goldstein et al. (2008) clearly demonstrated the power of descriptive norms, despite 

previous inconsistencies in the literature regarding norms’ effects and the exclusion of 

descriptive norms from the TPB.  The authors suggest that norms are influential on behavior 

because adherence to them is “typically beneficial” and adaptive for human survival (Goldstein 

et al., 2008, p. 479).  Neither attitude nor perceived behavioral control was manipulated in this 

experiment, isolating the significant effects of descriptive norms on behavior.  Applied to 
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transportation, findings indicate that an individual’s beliefs regarding the form of transportation 

others use will have a significant influence on whether the individual decides to use that 

transportation.  If people believe that many of their peers are cycling to work, this belief may be 

highly influential on increasing their cycling behavior. 

   Findings by Goldstein et al. (2008) were supported and elaborated upon in a second study 

regarding descriptive norms and their behavioral influences on environmental behavior.  This 

study expanded the understanding of descriptive norms by investigating to what extent the 

processes are conscious (Nolan, Schultz, Cialdini, Goldstein, & Griskevicius, 2008).  First the 

authors conducted a survey of 810 residents on energy conservation, followed by a field study.  

The survey offered four motivational choices: environmental protection, benefit to society, 

saving money, and other people are doing it.  Results from the survey indicated that people rated 

descriptive norm beliefs (other people are doing it) as least important in energy conservation 

decisions.  Despite this, descriptive norms had the highest predictive power of conservation 

behavior of any of the motivations.  The second study involved putting door-hangers on houses, 

each with one of four messages on them corresponding to the four motivations from the survey.  

For the descriptive norm message, the flyer simply presented information that the majority of the 

individual’s neighbors were conserving energy.  Findings indicated that the descriptive norm 

messages resulted in the most energy conservation, despite participants actively reporting that 

they were the least influential (Nolan et al., 2008). 

 Nolan et al. (2008) corroborated the findings by Goldstein et al. (2008), providing 

additional evidence of the power of descriptive norms in influencing behavior.  Not only does the 

study by Nolan et al. (2008) support the previous indications that what people believe others are 

doing will have a large effect on their behavior and the implications for transportation decisions, 
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but that people are completely unaware of this influence.  Additionally, Nolan et al. (2008) 

demonstrates an effective intervention for environmental behavior.  Like transportation choices, 

people make energy conservation decisions at home and in private.  Despite this, the study 

demonstrated that descriptive norms and social factors might still influence these decisions, 

which may be activated in individuals through simple door flyers.   

Descriptive norms have a clear and strong influence on people’s behavior and belong in 

any behavioral model.  Currently, the TPB only accounts for injunctive/subjective norms, 

making the addition of descriptive norms to the subjective norm component important.  

Reconfiguration of the model is necessary to include subjective and descriptive norms, both of 

which influence a person’s general normative beliefs (See Figure 2).  Appropriate incorporation 

of descriptive norms can exist by expanding the norm construct to all normative beliefs, 

including both subjective and descriptive norms. 

Habit 

 While the TPB is commonly recognized as a behavioral model with decent predictive 

validity, debate exists regarding potential factors it does not include.  In short, what kind of 

behaviors and circumstances does the TPB have less ability to explain?  One of the most 

important possible omissions from the TPB model is the concept and power of habit.  Habit is 

understood in psychology as “learned acts that become automatic responses to situation, which 

can be functional in obtaining certain goals or end-states” (Verplanken et al., p. 112).  Habits are 

influential on behavior because of their high accessibility because of frequent engagement.  

While Ajzen (1991) stated in his explanation of the TPB that any new factor found by research 

that was able to add in predictive value to the three factors of the TPB should be incorporated in 
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the model, debate continues regarding the theoretical place for the psychological process of habit 

formation and action.  

 Verplanken et al. (1998) conducted an experiment to explore the predictive utility of 

habit versus the TPB in the context of travel mode behavior, specifically car use.  This study 

tested both the constructs of the TPB and the construct of habit strength to determine if car use 

was primarily an action stemming from reason or habit.  Habit strength, measured by self-report, 

was operationally defined as the frequency of past engagement in a behavior.  Verplanken et al. 

(1998) describes how reason more often plays a role in new behaviors, but over time, habit is 

formed and the original reasoning behind a behavior is lost.  Additionally, reason may 

accompany actions that are rarely performed while habit may apply primarily to common 

behaviors, where reason includes the TPB constructs of attitude and behavioral intention. 

 In the study by Verplanken et al. (1998), participants completed a survey evaluating 

attitude, subjective norm, behavioral intention, and habit strength of car use.  For the next week, 

participants kept a journal recording their travel behavior.  Results indicated that habit was the 

primary predictor of behavior, above intention.  Verplanken et al. (1998) found an interaction 

effect between habit and intention, in which intention strongly predicted behavior only in 

situations where habit strength was weak or non-existent.  Additionally, findings indicated that 

participants with strong habits generally acted in accordance with them regardless of any 

behavioral intention expressed.  This finding suggests that the habit construct can stand alone as 

an addition to the TPB model as it bypasses behavioral intention (See Figure 2).  According to 

this study, both conscious decision-making and habitual routine influence behavior but do so 

with different strength depending on the situation.  Therefore, transportation behavior, a 
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routinized behavior engaged in frequently, may not always be a conscious decision.  Instead, 

transportation mode behaviors may be dictated by habitual practices and habit strength. 

 The study Verplanken et al. (1998) corroborated a previous study by Aarts, Verplanken, 

and Knippenberg (1998) who concluded that behaviors engaged in frequently became habitual, 

thereby placing them outside of the TPB which requires conscious decision-making.  A series of 

four experiments involved past transportation behavior and choices.  The authors concluded that 

habits resulted in cognitive shortcuts, thereby bypassing reason in behavioral action.  The authors 

argue that habitual behaviors set a limit on the applicability of the TPB and any other model 

necessitating behavioral intention (Aarts et al., 1998). 

 Results from the study by Verplanken et al. (1998) and Aarts et al. (1998) suggest that the 

TPB fails to account for behavior in all situations.  In situations where habit strength is strong, 

behavioral intention does not have a large influence on behavior.  According to these results, the 

TPB is most useful in new situations requiring a new behavior, or in situations that occur 

infrequently.  For transportation behaviors, this development may have serious implications for 

understanding behaviors.  Traveling or commuting is an activity most of any population will 

engage in daily, making it part of a person’s routine and habit.  Therefore, habit strength is likely 

to be strong for this particular behavior, making it unlikely, according to these results, for travel 

mode decisions to be reasoned.  Rather, due to their routine nature, travel mode choices are more 

likely to stem from habit rather than a reasoned behavioral intention as the TPB necessitates. 

 Proponents of the TPB have also addressed habit and its place in behavioral theory.  In 

the original development of the TPB, Ajzen (1991) specifically addressed the concept of habit.  

First, Ajzen (1991) argued that past behavior does not necessarily constitute a measure of habit.  

That is, behavior can be performed numerous times in the past without it becoming habitual or 
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thoughtless.  According to Ajzen, the stability of a behavior over time only shows that beliefs 

and intentions have not changed.  If a situation has not changed, then past behavior and future 

behavior will remain the same through stability of attitude and intention, not through habit.   

Second, Ajzen (1991) argues that if a behavior is a habit, it will reflect the original 

attitudes and behavioral intentions that were in place when the behavior was new and the habit 

was forming.  Therefore, the TPB indirectly incorporates habit if one accepts that habits reflect 

original attitudes and intentions and the assumption that the individual has not changed in these 

attitudes and intentions.  Verplanken et al. (1998) address this by pointing out that once a 

behavior is habitual and engaged in without reason, past behavior is a better predictor for future 

behavior than an individual’s current attitudes.  This demonstrates that habit does not necessarily 

reflect a person’s current attitudes or intentions and therefore must be incorporated in any 

behavioral prediction model.  Based on these findings, it appears that the TPB does not 

adequately account for habitual behaviors, such as transportation behaviors, in its structure.  The 

most appropriate place for habit in the TPB model is a separate component that acts 

independently from behavioral intention (See Figure 2). 

 Despite the differences in the theoretical debate surrounding habit, both sides agree about 

the practical application of interventions.  One of the conclusions drawn by Verplanken et al. 

(1998) is that reintroducing reason and conscious decision-making to the process can change 

habitual behaviors.  Intervention has this effect by creating new situations or getting people to be 

cognizant about their actions, thereby allowing new habits to form for the future.  Additionally, 

intervention was successful for participants displaying either strong or weak habitual strength, 

providing encouraging evidence for practical applications of interventions that allow for the 

promotion of reasoned action (Verplanken et al., 1998).  This finding is encouraging in its 
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optimistic view of behavior and its ability to change.  In seeking to promote cycling or other 

alternative transportation modes over personal car use, the findings suggest that interventions 

may be a productive avenue for changing habitual car use behaviors. 

 Proponents of the TPB, including Ajzen, also came to the same conclusion regarding 

interventions while still disagreeing about the place of habit in theoretical models.  Bamberg, 

Ajzen, and Schmidt (2003) conducted an experiment directly addressing the TPB and the role 

habit plays in regard to mode of travel decisions.  This study used the introduction of a pre-paid 

bus ticket as an intervention in travel mode behavior among college students.  Researchers 

measured past behavior against post-intervention behavior to determine change in attitudes, 

subjective norms, and perceived behavioral control towards transportation.  In this study, the 

intervention rested on the theoretical basis that a change in one of the TPB’s three factors 

through the intervention would allow the behavior to be changed. 

 In the study by Bamberg et al. (2003), the use of the bus by students after the intervention 

more than doubled.  The change in behavior was attributed to a change in the three factors of the 

TPB in the participants.  According to the authors, the increased perceived behavioral control 

and changed subjective norms and attitudes subsequently altered bus-riding behavior.  

Additionally, Bamberg et al. (2003) found past behavior lost its predictive validity after the 

intervention.  Again, the authors attributed this finding to a change in one of the three factors in 

the TPB.  Bamberg et al. (2003) conclude that human social behavior, as studied through 

transportation, originates from reason rather than automaticity or habit.  Verplanken et al. would 

likely disagree with these conclusions, arguing that part of the TPB has not changed, but rather 

the situation, thereby making the TPB non-applicable.  The introduction of TPB processes 

through intervention would allow for reasoned action and the foundations of new habit 
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formation.  While the TPB may not directly account for habitual behaviors, proponents of both 

habit and the TPB can justify the utility of intervention in changing human behavior. 

Mobility 

 A final factor that may influence cycling behavior that is unaddressed by the TPB is the 

concept of mobility, identified as an important factor for cycling in Titze et al. (2007).  Mobility 

may be rooted in individuals’ basic human need for autonomy and mastery.  Cars offer greater 

self-reliance than public transit and 74% of drivers report feeling independent while driving 

according to an ABC News poll (Langer, 2005).  Cycling may offer people the same experience 

as car use due to their independence from transit schedules and routes.  In light of the TPB, the 

assessment of mobility needs indicate its addition as an influential factor on attitude.  

 Haustein and Hunecke (2007) used the concept of perceived mobility necessities as a 

construct distinct from perceived behavioral control, although most closely related to it of all the 

TPB factors.  The authors see perceived mobility necessities as stemming from two factors: 

personal living circumstances and traffic infrastructure.  Haustein and Hunecke (2007) conducted 

a survey of over 1,500 German residents regarding transportation, the TPB, and mobility.  The 

study found that perceived mobility necessities had a negative effect on people’s evaluation of 

public transportation verses personal car use.  Results indicated a moderating effect of perceived 

mobility necessities between public transportation attitude and intention.  Thus, although the 

authors conceptually placed mobility necessities with perceived behavioral control, their results 

indicate that in reality mobility acts as a component of attitude.  Therefore, mobility is added as 

an important consideration for cycling attitudes, joining risk assessment and morals/values as 

crucial components of a revised TPB attitude construct. 
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 Although these findings need additional support from the literature, they provide a basis 

for research to further explore the place of mobility concerns in the TPB for transportation 

decisions.  For cycling behavior, these results may work to increase cycling for the same reasons 

car use is attractive.  The personal mobility offered by cycling may be an effective benefit to 

promote in interventions or cycling campaigns.  Mobility may be an example of a useful egoistic 

motivation to encourage cycling as suggested by de Groot and Steg (2007).  Cycling may offer 

additional mobility to people in situations where parking is difficult.  In urban areas, the 

increased mobility of bicycles compared to car for parking may be highly desirable. 

Personality 

 One final area is examined to address gaps in the literature thus far discussed.  Studies 

regarding the TPB and transportation have not considered personality.  Additionally, 

transportation behavior has generally been considered a form of commuting behavior and 

research has not yet investigated transportation as a form of exercise in relation to the TPB.  

Despite this, research exists combining the two areas of exercise and personality traits but has yet 

to be explored in relation to the structure of the TPB.  As it stands, personality traits relating to 

exercise could potentially fit under the attitude construct as personality likely influences an 

individual’s evaluation of a behavior.  At the theoretical level, it appears that personality could 

potentially be added as an additional factor under the TPB’s attitude construct for cycling 

behavior. 

A study conducted by Courneya and Hellsten (1998) explored the five factor personality 

model (Costa & McCrae, 1992) and exercise behavior.  Using 264 students, the study found a 

positive correlation between the two personality traits of extraversion and conscientiousness and 

exercise behavior.  Meanwhile, the trait of neuroticism negatively correlated with exercise 
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behaviors.  A subsequent study by Rhodes, Courneya, and Jones (2002) found the activity facet 

of extroversion to primarily explain extroversion’s predictive value for exercise behavior.  

Results from these two studies indicate that variation in personality may influence an 

individual’s likelihood to opt for an active transportation such as cycling by, as seen by the 

positive correlation of extroversion and conscientiousness with exercise.  If these two personality 

traits are more prevalent in a population than neuroticism, than promoting commuting as a 

possible form of exercise may be an effective motivation.  If people view a cycling commute as 

exercise rather than simply necessary travel, then people high on extroversion or 

conscientiousness may be more likely to utilize the commute time for an active transportation 

like cycling.  While the effects of personality are important for the understanding of cycling 

behavior, their applicability to interventions or policies is minimal.  Habits, morals, descriptive 

norms, mobility, and personality all constitute potential additions to the current TPB model.  

Their addition and incorporation will be necessary in order to create a model that can address the 

environmental behavior of cycling (See Figure 2). 

 

Recommendations and Conclusions 

 All the studies presented add to the understanding of the psychological processes 

underlying the decision to cycle.  With the suggested additions to the TPB in place, 

recommendations for changing transportation behavior through policy and interventions can now 

be made (See Figure 2).  Changing any component of the revised model for an individual should 

result in a change in cycling behavior.  Recommendations include general techniques for 

increasing cycling based on the revised version of the TPB, as well as specific interventions 

suggested by provocative findings.  According to the results of Verplanken et al. (1998) and 
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Bamberg et al. (2003), interventions or incentive policies should prove to be an effective 

technique for behavioral change.  Both studies deal with past behaviors and how to change them.  

Although one set of authors calls such behaviors habits while the other does not, both agree that 

changing the decision-making situation through an intervention can lead to behavioral change 

either through the reintroduction of reasoned action to disrupt a habit, or changing a TPB 

component for a population.  Transportation is a behavior subject to daily repetition, making it 

highly susceptible to automaticity and habit.  Although habit by-passes behavioral intention 

according to the revised cycling model, constituting a second route from the TPB components, 

interventions are effective regardless of the route through which a behaviors occurs.  An 

additional effect of interventions besides breaking habits is increasing control beliefs regarding 

transportation (Heath & Gifford, 2002).  Intervention programs have the capacity to change 

behavior and can be effectively employed through changing circumstances and the establishment 

of new habits and routines.   

One potential route for interventions is to change attitudes.  As demonstrated, safety 

concerns and risk perceptions act as primary deterrents from cycling (McKenna & Whatling, 

2007; Titze, et al., 2007).  Therefore, interventions and policies designed to increase the safety of 

cycling should be an effective technique to increase ridership.  At a public policy level, 

increasing cycling infrastructure, such as miles of bike lanes, appears to be an effective way to 

promote cycling.  With the disproportionate number of cyclist deaths compared to driving deaths 

as reported by the U.S. Department of Transportation (2005), cycling amongst automobile traffic 

is a statistically dangerous activity.  Creating appropriate infrastructure and support for cycling, 

such as cycling lanes or off-road paths as suggested by Garrard et al. (2008), will increase the 

perceived and actual safety of cycling routes (Parkin et al., 2007).  Additionally, control beliefs 
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regarding the behavior and bodily safety may go up.  This increase in safety perceptions and 

subsequent increase in cycling behavior may be most pronounced amongst women as implied by 

Garrard et al. (2008), whose participation in environmental behavior is crucial to the success of 

sustainable living.   Additional infrastructure and increased ridership may finally result in fewer 

cars on the road endangering cyclists.  Risk perceptions and their influence on people’s attitude 

toward the behavior of cycling offer a concrete avenue for interventions and policy.  Such basic 

urban design issues as street design, which affects the number of intersections and traffic flow, 

can greatly influence the amount of transport-related physical activity people are willing to 

engage in due to safety concerns (Badland & Schofield, 2005).  Changing the public’s attitude to 

be more positive towards cycling and its safety through infrastructure should be an effective 

technique. 

According to the revised TPB model for cycling, morals constitute a second factor with a 

significant influence on people’s attitude towards cycling (See Figure 2).  Although altruistic and 

biospheric motivations have traditionally been correlated with environmental behaviors, de 

Groot and Steg’s (2007) finding that egoistic concerns can motivate environmental behavior 

expands the potential scope of behavioral interventions.  The inclusion of egoism as a 

motivational environmental concern implies the need for multi-prong approaches.  Appeals 

should be made not only to people’s concern for others and the environment, but to their self-

interest.  In the case of cycling, this means emphasizing not only the reduction in carbon 

emissions and pollution, but the personal benefits of cycling such as better air quality and 

personal health. 

According to the literature, morals dictate behavior pre-intervention, when required effort 

is high and behavior accessibility is low (Heath & Gifford, 2002).  Therefore, if increasing 
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infrastructure is not an option, then promoting the morality of transportation decision may be 

effective.  Accordingly, using environmental education to increase people’s awareness regarding 

the moral implications of their transportation decisions should help to increase cycling and raise 

people’s positive attitudes towards the behavior.  Bamberg (2003) found that when 

environmental concern is high, behavior will be guided by control beliefs.  Teaching the ethics of 

environmental behavior will allow transportation to be considered ethically and decrease the use 

of personal cars. 

The third important component of attitude according to the revised model is mobility 

necessity (See Figure 2).  For urban areas where traffic congestion is common and parking is 

difficult and expensive, designing a cycling intervention based on its ease and mobility may 

prove highly effective.  Promoting the ability to avoid the hassles that accompany car use can 

raise people’s attitudes of cycling and allow them to re-assess the behavior.  Mobility benefits 

may constitute a self-interested motivation that can produce environmental behavior (Haustein & 

Hunecke, 2007).  Other incentives based on self-interest may also be effective at increasing 

ridership including enjoyability and health benefits.  Although financial concerns were not 

explicitly mentioned as influential factors, policy has the capacity to make cost an influential 

factor.  By offering monetary incentives, attitude towards cycling can be raised and the behavior 

encouraged.  Interventions may include incentives to cycle to work such as a tax deduction for 

using alternative transport or a decrease in the cost of health coverage due to the engagement in 

active forms of transportation.  

The second major approach to changing behavior according to the TPB, in addition to 

attitudes, is through the change of subjective norms.  Based on the revised model, however, all 

normative beliefs must be addressed including both subjective and descriptive norms to change 
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behavior (See Figure 2).  Norms dictate behavior when moral concern is low and required effort 

is low (Bamberg, 2003; Heath & Gifford, 2002).  While the promotion of subjective norms will 

always serve to encourage cycling, descriptive norms have the potential to be extremely helpful, 

but possibly detrimental under some circumstances.   

Interventions targeting norms have been shown to be useful in both public spheres and 

private spheres.  Results from Armitage and Conner (2001) and Cialdini et al. (1990) indicate the 

necessity of norm salience at the time of the behavior, which for the case of cycling, means in the 

home.  Attempting to influence a decision made in the home creates a difficult situation for 

policy or interventions as people are in private and dispersed.  In contrast, it would likely be 

easier to design a campaign directed at people in public places where a large audience could be 

reached.  Despite these limitations, several studies have demonstrated that norm salience may be 

raised and behavior may be influenced even when conducted in private.  Studies conducted by 

Kallgren et al. (2000), Goldstein et al. (2008), and Nolan et al. (2008) all measured behaviors 

made in private.  Kallgren et al. (2000) demonstrated that norms influence decisions made in the 

home, while the other two studies provide support for the influence of descriptive norms on 

decisions made in private.  All three studies utilized a form of flyer to activate norm salience and 

proved to be effective in each study.  These studies provide a useful model for interventions in 

cycling decisions made in the home involving simple flyer distribution and an emphasis on 

descriptive norms rather than appealing to altruistic motivations. 

Based on the results of Goldstein et al. (2008) and Nolan et al. (2008), it appears that 

promoting descriptive norms should have a larger effect on transportation decisions than 

appealing to other motivations to encourage cycling.  Such techniques should be effective despite 

the fact that people deny and are unaware of the influence of descriptive norms (Nolan et al., 
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2008).  The power of descriptive norms is provocative and could provide new avenues for 

increasing environmental transportation.  In terms of cycling behavior, results suggest that 

promoting the pervasiveness of the behavior will be effective in encouraging others to use the 

same transportation.  In contrast, emphasizing the extent of environmental damage caused by car 

use might, as suggested by Cialdini (2007), serve to normalize the detrimental behavior.  

Descriptive norms should only be used in promoting positive behaviors rather than describing 

the pervasiveness of negative behaviors.  Descriptive norms will be powerful promoters of 

increasing alternative transportations and cycling if utilized correctly.   

 One city that has successfully employed a number of the behavioral promotion tactics is 

Portland, OR.  Boasting 270 miles of bike lanes, the highest number of miles of any city in the 

nation, cycling behavior is pervasive in the city’s culture with approximately 4,000 community 

rides each year (Jacklet, 2009).  The city of Portland has provided the necessary infrastructure to 

support safer cycling, reduce perceptions of risk, and increase control beliefs regarding both the 

behavior and control of the body in the population.  Nationally, 0.4% of people commute by bike, 

but in Portland that number is nearly 8 times the national average with 3.5% of the population 

cycling to work according to the U.S. Department of Commerce (2007).  Such figures indicate 

that the descriptive norms are very high.  With a bike culture in place and an active community, 

descriptive norms and subjective norms both support cycling behavior.  

 Transportation decisions made at the individual level have a large impact on the health of 

both the environment and people.  The pervasiveness of car use has produced huge amounts of 

pollution and carbon emissions.  One easy solution to both health issues is the behavior of 

cycling for transportation.  Not only does this practice drastically reduce the environmental 

impact of transportation, but it helps to keep a population healthy and active.  While 
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psychological research exists regarding transportation behaviors, little has been conducted on 

cycling itself.  Despite this, findings from existing studies provide evidence of potentially 

effective strategies for behavioral change.  The TPB model provides a good starting place from 

which to understand cycling behavior.  Each facet of the model has been shown to influence 

transportation or environmental decisions.  The current form of the TPB, however, may not be 

able to adequately explain cycling behavior as the model does not include a variety of influential 

factors.  Moral or altruistic motivations constitute a major area that the TPB, a theory based on 

reasoned action, cannot explain.  For the same reason, habitual behaviors may fall outside the 

scope of the TPB due to their automaticity.  Descriptive norms are unaccounted for by the TPB, 

yet have been shown to be highly influential in the literature.  Finally, it is unclear how mobility 

necessities or personality could fit into the framework of the TPB.  Further research must be 

conducted in order to develop a functional behavioral model for the specific practice of cycling.  

Psychological models tailored to specific socially and environmentally beneficial behaviors will 

be necessary for future planning and interventions in order to create the change that is so crucial 

for our health and the environment.  Despite the current lack of direct psychological research on 

cycling behavior, it is possible to utilize available findings to create effective interventions and 

policies to encourage ridership and address the environmental crisis immediately. 
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Figure 1: US Census Bureau Commuting Chart 
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Figure 2: Revised TPB Model for Cycling Behavior 
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