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ABSTRACT 1 
Few studies have probed the role of attitudes in interactions between drivers and bicyclists. 2 
Research has shown that perceptions of situations or other roadway users may be a function of 3 
mode, and drivers do not treat all bicyclists equally. Most existing research on attitudes between 4 
drivers and bicyclists relies on surveys of bicyclists; little data exist on driver attitudes. The data 5 
presented in this paper are from a comprehensive evaluation of protected bike lanes in five large 6 
U.S. cities that included survey responses of 2,283 residents. In addition to questions about their 7 
travel behavior, respondents were asked about the rule-following behavior and predictability of 8 
“people they encounter in the street,” including drivers and bicyclists. Results showed that 9 
people who primarily commute by car are significantly more negative toward bicyclists than 10 
toward other drivers. People who make most of their non-commute trips by car were especially 11 
positive toward other drivers and negative toward bicyclists. Interestingly, while people who 12 
commute primarily by bicycle were more balanced in their evaluations than car commuters, they 13 
still rated drivers as more rule-following and predictable than bicyclists. Still, some amount of 14 
bicycling was one of the strongest predictors of more positive attitudes toward bicyclists. 15 
Overall, the analysis revealed significant negative evaluations of bicyclists, and even people who 16 
make some or most of their trips by bicycle hold negative attitudes about bicyclists’ rule-17 
following and predictability. These negative evaluations affected drivers’ view of bicycling as a 18 
transportation option and predicted whether drivers support building additional separated bicycle 19 
facilities.  20 
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INTRODUCTION  1 
Bicycling in the United States is disproportionately unsafe as a transportation mode. Despite 2 
representing far fewer people on the road, bicyclists are twelve times more likely to be killed in a 3 
traffic crash with a car than car occupants (1). The danger to bicyclists is not inherent in 4 
bicycling itself – motorists represent the greatest danger to bicyclists, particularly at high speeds 5 
or in limited roadway space without separation (2). Bicyclists involved in a collision with a car 6 
are over three times as likely to suffer a serious injury (3) and significantly more likely to suffer 7 
a traumatic brain injury (4) than bicyclists in non-automobile-involved crashes. In a 2012 8 
examination of traffic crash data in Portland, Oregon, Gladhill and Monsere found that while 60 9 
percent of reported motor vehicle crashes involved property damage only, 93 percent of traffic 10 
crashes involving bicyclists and pedestrians resulted in injury (5). 11 

Despite the danger posed by automobiles, bicycling is a safe mode of transportation in 12 
many cities, particularly in the Netherlands, Denmark, and Germany (1,6,7). In reviewing 13 
extensive safety data, Pucher and Dijkstra (2003) found that per kilometer and per trip, US 14 
bicyclists are twice as likely to get killed in traffic as German bicyclists, and more than three 15 
times more likely to be killed than Dutch bicyclists. Germany and the Netherlands are both 16 
Westernized countries with high auto use, and yet both countries saw a decrease in bicyclist 17 
fatality rates from 1975 to 2001, despite increased numbers of people bicycling (1). This 18 
overrepresentation of U.S. bicyclists in traffic injuries and deaths reveals the need for a more 19 
comprehensive understanding the interactions between drivers and bicyclists.  20 

Interactions on roadways are an important aspect of travel behavior and are influenced by 21 
infrastructure, human capabilities (e.g. cognitive and perceptual skills needed to operate a 22 
vehicle), and individual behaviors (e.g. risk-taking, aggression). These interactions often occur at 23 
higher speeds and with heavier cognitive load than most human activities (8). Social cognitions 24 
significantly influence human interactions (9) and the roadway environment is no exception (10). 25 
While attitudes are central to current travel behavior research (11), the primary focus has been on 26 
attitudes and their effect on reasoned behaviors like mode choice (12), not the more 27 
automatically-controlled or reactive behaviors that may occur between roadway users. People are 28 
often not aware of their attitudes and the symbolic or emotional (rather than objective) aspects of 29 
travel. 30 

The role of attitudes in roadway interactions has been the subject of only a few studies of 31 
travel behavior, despite the potential implications for both safety and mode choice. A study in 32 
the Netherlands found that, when asked explicitly about their travel choices, people cite 33 
instrumental factors (e.g. convenience) as the primary determinant of their mode choice, but 34 
when the research task was ambiguous (i.e. participants did not know they were being tested on 35 
attitudes about mode choice), symbolic and affective functions (e.g. status, social role, 36 
enjoyment) of travel behavior better predicted their stated mode choice and explicit attitudes 37 
about different modes (13). 38 
 In this study, we examine drivers’ attitudes toward both other drivers and bicyclists. 39 
Using surveys of residents in five large U.S. cities, we explore several potential predictors of 40 
these attitudes, include demographics and personal experience. We then turn to the question of 41 
whether these attitudes influence perception of bicycling as a mode, and support for public 42 
investment in bicycle facilities. Understanding attitudes among roadway users can enrich our 43 
understanding of the impact of programs, policies, and infrastructure aimed at increasing 44 
bicycling and improving safety. To frame the analysis and findings, we first present background 45 
on relevant theories and research from both psychology and transportation safety. 46 
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BACKGROUND 1 
 2 
Attitudes and Social Identity Theory 3 
Humans assert identity in an attempt to establish consistency across attitudes and actions, and 4 
continuity across experiences (14). People establish social identities (group membership) to 5 
enhance self-esteem and have a sense of belonging (15).  Social Identity Theory (SIT) posits that 6 
social behavior is explainable through intergroup behavior, and that one outcome of this self-7 
categorization is that humans associate positive attributes with their own group (the “in-group”) 8 
and denigrate other groups (the “out-group”) (15). In the transportation domain, social identity 9 
has been shown to be linked to travel mode, (16). Travel modes play a role in social identity by 10 
acting as an expression of self and “social-categorical expression,” indicating social position or 11 
group membership (13). How, when, and why we travel is part of our social identity (17) and our 12 
social identity both creates and is a product of our travel behavior.  13 
 Identity and mode are (sometimes inextricably) linked: for example, we don’t just drive, 14 
we are drivers (18).This group membership increases in-group attachment and out-group 15 
competition (15). The more intense the competition between groups, the more that individuals 16 
behave toward each other as a function of their group membership rather than based on 17 
individual differences or even existing intra-individual relationships (15). Roadway interactions 18 
comprise several factors that may push interactions further toward this “intergroup” end of the 19 
spectrum: drivers are physically separated and largely anonymous from other road users, while 20 
vulnerable road users like bicyclists are, by definition, not separated by physical protection. 21 
Reflecting these differences, when people were asked to describe several roadway scenes, people 22 
in cars were described in “object-based” language (e.g. car, traffic) while people walking or 23 
using bicycles were described in “human-based” language (e.g. bicyclist, pedestrian, person) 24 
(19).  25 
 26 
Stereotypes 27 
One important type of intergroup attitude is stereotypes (20). Individuals can hold stereotypes 28 
about groups they view positively or negatively; that is, they may attribute a set of characteristics 29 
(good or bad) to all members of a group solely based on group membership (20). One approach 30 
to understanding stereotypes situates stereotypes on two dimensions: warmth and competence 31 
(20). Groups can be considered on a 2x2 matrix of these dimensions. A group that scores high on 32 
warmth but low on competence might be viewed with varying levels of paternalism or 33 
benevolence (e.g. housewives, the elderly) , while a group that scores low on warmth but high on 34 
competence might be viewed with envy or hostility (e.g. Asians, career women) (20). 35 

This warmth/competence matrix is applicable to stereotypes about users of different 36 
modes. A frequently-cited study by Walker (2007) found that drivers granted more distance 37 
when overtaking a bicyclist that appeared female, or who was helmet-less. Drivers passed more 38 
closely to bicyclists who were male and/or wearing a helmet (21). Without knowing anything 39 
about the drivers or their motivations, we can only speculate about the causes of this differential 40 
behavior. Applying the warmth/competence dimensions, however, suggests that perhaps drivers 41 
view women or unhelmeted bicyclists as less competent and/or more deserving of protection, and 42 
thus needing more passing room, whereas male or helmeted bicyclists may be viewed as more 43 
competent and/or less deserving of safe passing  space (21).  44 

Bicyclists, in particular, may be caught in a tension between being seen as either 45 
incompetent or “too competent” (22). A bicyclist who asserts themselves on the road can be seen 46 
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as competent but “cool”, while a bicyclist who is deferential to motorists and attempts to avoid 1 
interactions may be seen as “warm” but incompetent (22). Certain characteristics of the bicyclist 2 
(e.g. gender, clothing) are highly visible to the driver, so stereotypes about bicyclists that relate 3 
to these characteristics are salient (i.e. easily mentally accessible) to the driver (23). A driver, on 4 
the other hand, is encapsulated in the bodywork of the automobile, and may feel anonymous, in a 5 
process known as depersonalization, and thus may feel less pressure to conform to norms of 6 
courtesy or law-abidance (23). 7 

Most people who bicycle also drive cars. So it is possible to understand why someone 8 
who utilizes and even enjoys using their bicycle might justify the automobile-based system. Even 9 
if they use their bicycle frequently, they might subconsciously be concerned about losing the 10 
option of using their car. This may explain why bicyclists frequently denigrate their own group 11 
after encountering other bicyclists who break the law and inconvenience or even endanger other 12 
bicyclists (24), to distance themselves from these “scofflaws.” 13 
 14 
Roadway Culture 15 
Transportation choices are shaped by economic, infrastructure, and land use constraints, but also 16 
by culture and the meanings that activities have within the context and goals of their group (25). 17 
Roadway culture can be understood as a social conceptualization that includes attitudes, social 18 
norms, and behaviors, communicated through symbols (e.g. traffic signs), behaviors, media, 19 
education, and the design of the physical environment. Roadway culture plays a key role in 20 
driving safety of the population through norms and expected responses, risk-acceptability and 21 
safety behaviors (like seatbelt use, alcohol use, and speeding) (26). Roadway culture varies 22 
among countries (27), but can also vary among cities, particularly in a country as large as the 23 
United States. 24 

It is important to understand how different subgroups have a distinct culture and that 25 
affects roadway interactions (28). Roadway culture is shaped by but can also create stereotypes 26 
about roadway groups, leading to discrimination (29). Additionally, social cognitions affect the 27 
driving environment(10). Places with high bicycling volumes and low bicycling crash rates also 28 
have strong cultural acceptance of non-motorized modes for transportation (1). The “safety in 29 
numbers” effect may come from normalization of a mode, which lends legitimacy and increases 30 
demand and support for more and better facilities (7).  Jacobsen hypothesized that driver 31 
adaption via expectation and personal experience is the primary reason for the evidence of a 32 
“safety in numbers” effect. Wegman et al described the potential impact of expectation as the 33 
“awareness in numbers” effect (30). When examining places that have both high numbers and 34 
relative safety of bicyclists, there is evidence that expectation and personal experience may both 35 
play a role (1). 36 
  37 
DATA AND METHOD 38 
The data for this study came from a nationwide evaluation of protected bike lanes, described at 39 
length in Lessons From The Green Lanes: Evaluating Protected Bike Lanes In the U.S.(31). We 40 
utilize the survey data of 2,283 residents in five cities (Austin, TX, Chicago, IL, San Francisco, 41 
CA, Portland, OR, and Washington, DC). The mail-out survey sampled all residents living in 42 
close proximity (usually ¼ mile or closer) to separated bike lanes in each of the cities. Response 43 
rates ranged from 13% to 34%. 44 
 Because drivers are the population of interest, we first defined that group. We defined 45 
drivers as respondents who made “some” or “most” of their commute trips by automobile, 46 
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“some” or “most” of their other trips by automobile, had a current driver’s license, and whose 1 
household had a least one car. As a result, 1,169 respondents (52%) were defined as drivers. This 2 
relatively low share is not surprising given that most of the sampled neighborhoods were in 3 
downtown or close-in dense locations with high levels of transit service and limited parking.  4 
The demographics of both the drivers and non-drivers are shown in TABLE 1. Note that we used 5 
the term “non-driver” to indicate people who do not meet our threshold for being a driver. Many 6 
of the non-drivers do drive, just not frequently enough to meet our threshold.  7 
 8 
TABLE 1 Demographics of Drivers and Non-drivers 9 

 Drivers 
(n=1,169) 

Non-drivers 
(n=1, 114) 

Total 
(n=2,283) 

Women respondents 60.0% 40.0% 100% 
Men respondents 58.7% 41.3% 100% 
White respondents 62.3% 37.7% 100% 
Non-White respondents combined 55.1% 44.9% 100% 
Single adult household 65.4% 34.6% 100% 
Multiple adult household 49.7% 50.3% 100% 
No kids in household 55.9% 44.1% 100% 
Household has kids 80.6% 19.4% 100% 
Works outside the home 64.6% 35.4% 100% 
Household annual income <$50k 47.6% 52.4% 100% 
Household annual income >$50k and <$100k 56.0% 44.0% 100% 
Household annual income >$100k 68.3% 31.7% 100% 
Millennials (age 18-34) 54.4% 45.6% 100% 
Gen X-ers (age 35-50) 66.1% 33.9% 100% 
Baby Boomers (age 51-70) 64.1% 35.9% 100% 
Golden Agers (age 71 and over) 33.1% 66.9% 100% 
Washington, DC respondents 29.7% 70.3% 100% 
Chicago respondents 52.6% 47.4% 100% 
Austin respondents 84.0% 16.0% 100% 
San Francisco respondents 52.8% 47.2% 100% 
Portland, OR respondents 58.3% 41.7% 100% 
 10 
 11 

Four attitude questions were of particular interest. On the survey, respondents were 12 
asked: “About people you encounter on the street, please indicate if you agree or disagree with 13 
the following statements:  14 

1. Most drivers follow the rules of the road. 15 
2. Most drivers are predictable. 16 
3. Most bicyclists follow the rules of the road. 17 
4. Most bicyclists are predictable. 18 

Respondents were offered five responses (Strongly Disagree, Somewhat Disagree, Somewhat 19 
Agree, Strongly Agree, No Opinion). Fewer than two percent of respondents chose “No 20 
Opinion,” and they are not included in our analysis. It is important to note that we did not define 21 
“rules of the road” for the respondents. In this study, however, we were interested in people’s 22 
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perceptions of others’ behavior, not the reality. The terms “rules of the road” and “predictable” 1 
were purposely left to the interpretation of the respondent. 2 

Travel behavior characteristics include use of a bicycle for commute and other trips, in 3 
addition to the driver status as defined above. Views of bicycling as a mode rely on five 4 
questions, with the same five response categories as the attitude questions:  5 

1. Bicycling in my city is a convenient way to get places. 6 
2. Bicycling in my neighborhood is safe. 7 
3. I would like to bicycle more often for transportation. 8 
4. I would be more likely to bicycle if motor vehicles and bicycles were physically 9 

separated by a barrier. 10 
5. Facilities that encourage bicycling for transportation are a good way to improve 11 

public health. 12 
Support for separated bicycle facilities comprises two questions, with the same five response 13 
categories. Note that we did not define the term “support” for respondents, e.g. whether support 14 
meant general agreement, or the dedication of public space or funds. Since we were interested in 15 
the attitude more than predicting actual political support for a specific facility, we left the 16 
definition to the respondent: 17 

1. I would support building more protected bike lanes at other locations. 18 
2. Overall, I support separating bikes from cars. 19 

 Bivariate statistics were used to explore relationships between the various socio-20 
demographic and experience variables with the four attitude constructs. We then used 21 
multinomial logistic regression models to examine predictors of those attitudes, and then the role 22 
of those attitudes, socio-demographics, and bicycling experience on predicting views of 23 
bicycling as a mode and support for the building of separated bicycle facilities. 24 
 25 
RESULTS 26 
Drivers versus Non-drivers 27 
The majority of both drivers and non-drivers felt that drivers follow the rules of the road and are 28 
predictable, although drivers were significantly more positive toward their fellow drivers (Figure 29 
1). Only about a third or more of both drivers and non-drivers felt that bicyclists follow the rules 30 
of the road and are predictable.  31 
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 1 
FIGURE 1 Percent of drivers and non-drivers who agree with the statements about their 2 
fellow roadway users. 3 
 4 
 With respect to bicyclist safety and interactions between drivers and bicyclists, it is 5 
drivers’ attitudes that are of primary interest. For example, a frequent transit rider may have 6 
negative evaluations of bicyclists’ rule-following, but because they do not drive very often, the 7 
effects of these attitudes on bicyclists in the roadway are far less. Additionally, since drivers and 8 
non-drivers were indistinguishable in their attitudes toward bicyclists, and we are interested in 9 
these attitudes toward bicyclists, the remainder of our analysis focuses on the sample of drivers. 10 
 11 
Attitudes of Drivers by Demographics and Bicycle Use 12 
The only gender difference in roadway user attitudes was on the measure of bicyclist 13 
predictability. Women were significantly more likely to strongly disagree that bicyclists are 14 
predictable: only 22 percent of men responded this way, versus 31 percent of women answered 15 
this way.  16 
 There were differences by city on evaluations of driver rule-following, with DC drivers 17 
being the most negative about driver rule-following (only 47 percent of drivers agreed that most 18 
drivers follow the rules). This contrasts with three-quarters of Portland drivers agreeing that most 19 
drivers follow the rules. There were no differences by city in evaluations of driver predictability, 20 
with drivers being generally positive about other drivers’ predictability. Fewer than half of 21 
drivers in any city felt that bicyclists follow the rules, with only 22 percent of San Francisco 22 
drivers and 17 percent of Chicago drivers agreeing that most bicyclists follow the rules. Drivers 23 
in all cities had similarly negative views of bicyclists’ predictability, with Chicago again being 24 
the most negative, with only 16 percent of Chicago drivers agreeing that bicyclists are 25 
predictable.  26 
 There were only a few differences among the different generations of drivers in their 27 
attitudes about their fellow roadway users. Golden Years drivers (ages 71 and above) were 28 
significantly more likely to agree that most drivers follow the rules, although the majority of 29 
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drivers in all age groups agreed with this statement. There were no age differences in attitudes 1 
about driver predictability. There were no statistically significant differences in drivers’ negative 2 
evaluation of bicyclist rule-following, although the Golden Years’ were the most negative, with 3 
75 percent disagreeing that most bicyclists follow the rules. Attitudes toward bicyclist 4 
predictability approached significance (χ2(3)=6.59, p=.086), with both Baby Boomers and 5 
Golden Years’ drivers more likely to rate bicyclists as even more unpredictable than the 6 
Millennials or Gen X-ers. 7 
 Forty-two percent of drivers in the study used a bicycle for at least some trips. Only five 8 
percent commuted by bicycle most trips. (They still fall under our definition of “driver” because 9 
they answered that they commute by car some trips, use a car for some or most other trips, own a 10 
car, and have a current driver’s license.) Twenty percent of drivers commuted by bicycle some 11 
trips, 17% use a bicycle for some other trips, 21.7% reported that they do not bike but are 12 
interested in bicycling more for transportation, while 25.7% responded that they do not bicycle 13 
and are not interested in doing so, and nine percent do not bicycle but did not respond about their 14 
interest. 15 
 The stated level of bicycle use does not appear to affect whether drivers felt that most 16 
drivers follow the rules or are predictable but significantly predicted how drivers evaluated the 17 
rule-following and predictability of bicyclists (Figure . Note, however, that even among drivers 18 
who bicycle, more than half of respondents disagree with the statement that most bicyclists 19 
follow the rules of the road or are predictable. The only exception is sometime commuters, 20 
where a slight majority (54%) agreed that bicyclists are predictable, but it was not statistically 21 
significantly different than other drivers with some bicycle use. 22 

 23 
FIGURE 2 Drivers' attitudes toward other roadway users, by bike use (percent agreement) 24 

Because the proportions of agreement about bicyclists among people who did any amount 25 
of bicycling were similar, and the proportions of agreement about bicyclists who do not bicycle 26 
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at all were similar, those two categories were condensed into “some bicycle use” and “no bicycle 1 
use” for subsequent regression analysis. 2 
 3 
Roadway user attitudes and pro-bicycling beliefs 4 
We next examined the relationships of the four roadway user attitudes with the five bicycling-5 
related questions and two bicycle-infrastructure related questions. With one exception, all of the 6 
attitudes about bicycling were significantly correlated with the measures of attitudes toward 7 
bicyclists’ roadway behavior, but not drivers’ (Table 2). In general, people with more positive 8 
attitudes about bicycling and bicycle infrastructure also have more positive view of whether 9 
bicyclists follow rules and are predictable. In addition, if drivers feel that drivers follow rules and 10 
are predictable, they are more likely to agree that bicycling in their neighborhood is safe. 11 
Otherwise, we found there was no relationship between attitudes toward drivers’ behavior and 12 
bicycling.  13 
 14 
TABLE 2 Relationships between drivers’ attitudes about roadway users and bicycling 15 

About bicycling and bicycle 
infrastructure Roadway user attitude 

Chi-square (χ2) 
significance 

Bicycling in my city is a 
convenient way to get places. 

Drivers follow rules p=.190 

Drivers are predictable p=.348 

Bicyclists follow rules p=.000 

Bicyclists are predictable p=.000 

Bicycling in my neighborhood 
is safe. 

Drivers follow rules p=.000 

Drivers are predictable p=.000 

Bicyclists follow rules p=.000 

Bicyclists are predictable p=.000 

I would like to bicycle more 
often for transportation. 

Drivers follow rules p=.270 

Drivers are predictable p=.215 

Bicyclists follow rules p=.000 

Bicyclists are predictable p=.000 

I would be more likely to ride a 
bicycle if motor vehicles and 
bikes were physically 
separated by a barrier. 

Drivers follow rules p=.741 

Drivers are predictable p=.295 

Bicyclists follow rules p=.000 

Bicyclists are predictable p=.000 

Facilities that encourage 
bicycling for transportation are 
a good way to improve public 
health. 

Drivers follow rules p=.241 

Drivers are predictable p=.230 

Bicyclists follow rules p=.000 

Bicyclists are predictable p=.000 

I would support building more 
protected bike lanes at other 
locations 

Drivers follow rules p=.846 

Drivers are predictable p=.031 
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Bicyclists follow rules p=.000 

Bicyclists are predictable p=.000 

Overall, I support separating 
bike from cars. 

Drivers follow rules p=.435 

Drivers are predictable p=.463 

Bicyclists follow rules p=.000 

Bicyclists are predictable p=.000 

   (Note: Scale: O=Disagree, 1=Agree) 
  1 

Multivariate models predicting attitudes and support for bicycling infrastructure 2 
To better understand how all of these factors may influence drivers’ attitudes towards bicyclists, 3 
we estimated multinomial logistic regression models, using the “bicyclists follow rules” question 4 
as the dependent variable. The model includes the full survey sample, both drivers and non-5 
drivers, with drivers as variable, and results are shown in Table 3. Consistent with the bivariate 6 
analyses, level of bicycling strongly predicted agreement about bicyclist rule-following, with 7 
non-bicyclists more likely than bicyclists to disagree that most bicyclists follow the rules of the 8 
road. Driver status did not predict agreement about bicyclist rule-following, consistent with the 9 
earlier results that the majority of respondents held negative evaluations of bicyclist rule-10 
following. Men were slightly more negative about bicyclist rule-following than women, although 11 
the impact was lower than other predictors. City residence was a significant predictor of views 12 
about bicyclist rule-following in every city, while age did not predict attitude toward bicyclist 13 
rule-following. White respondents were slightly more likely than non-White respondents to 14 
disagree that most bicyclists follow the rules of the road. The Nagelkerke R2 indicated 15 
approximately 13% of the variance in attitudes toward bicyclist rule-following was accounted for 16 
by the predictors. 17 
 18 
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TABLE 3 Predictors of drivers’ attitudes toward bicyclists following rules. 1 

 
  B Std. Error Sig. Exp(B) 

Most bicyclists 
follow the rules 
of the road. 
(Agree) Intercept 1.071 0.348 0.002   

  DC -1.104 0.212 0.000 0.332 

  Chicago -1.285 0.208 0.000 0.277 

  Austin -0.498 0.156 0.001 0.608 

  San Francisco -1.349 0.199 0.000 0.259 

  Portland 0b . . . 

  Do not bicycle -0.923 0.125 0.000 0.397 

  Does bicycle 0b . . . 

  
Multiple adults in 
HH -0.083 0.13 0.524 0.92 

  Single adult HH 0b . . . 

  No kids in HH 0.055 0.171 0.748 1.057 

  HH has kids 0b . . . 

  Men -0.32 0.12 0.008 0.726 

  Women 0b . . . 

  Non-driver 0.153 0.133 0.250 1.166 

  Driver 0b . . . 

  
Millennials (age 
18-34) -0.013 0.246 0.959 0.987 

  
Gen X-ers (age 35-
50) -0.016 0.243 0.947 0.984 

  
Baby Boomers 
(age 51-70) -0.223 0.237 0.347 0.8 

  
Golden Agers (age 
71+) 0b . . . 

  White -0.295 0.154 0.056 0.745 

  
Non-White, 
combined 0b . . . 

Nagelkerke pseudo R-squared = .127      

N=2,283           

a The reference category is: Disagree. 
    b This parameter is set to zero because it is redundant. 

   2 
 To see how attitudes toward bicyclists on the roadway might influence support to more 3 
infrastructure, we estimated a binary logit model using “I would support building more protected 4 
bike lanes at other locations” as the dependent variable (Table 4). As expected, non-drivers are 5 
more supportive of building protected lanes, and people who do not bike are less supportive. 6 
Attitudes about bicyclists’ rule-following and predictability was highly significant; people who 7 
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hold negative evaluations of bicyclists (even after controlling for their own driver status  or 1 
bicycling use) were less likely to support building separated facilities. In contrast, attitudes 2 
toward drivers did not predict bike lane support. Millennials and Gen X-ers (relative to Golden 3 
Years respondents) were also more supportive. After controlling for attitudes and demographics, 4 
Chicago was the only city that significantly predicted respondents’ support; our sample of 5 
Chicago residents were less likely to support separated bike lanes. The Nagelkerke R2 6 
indicated approximately 28% of the variance in support for building separated facilities was 7 
accounted for by the predictors. 8 
 9 
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TABLE 4 Predictors of support for building more protected bike lanes. 1 

 
  B Std. Error Sig. Exp(B) 

I would support 
building more 
protected bike 
lanes at other 
locations. 
(Agree) Intercept 2.5 0.352 0.000   

  DC -0.142 0.306 0.642 0.868 

  Chicago -0.947 0.218 0.000 0.388 

  Austin 0.358 0.23 0.12 1.43 

  San Francisco -0.212 0.222 0.341 0.809 

  Portland 0b . . . 

  
Drivers follow rules, 
disagree 0.226 0.168 0.179 1.254 

  
Drivers follow rules, 
agree 0b . . . 

  
Drivers are predictable, 
disagree 0.265 0.172 0.124 1.303 

  
Drivers are predictable, 
agree 0b . . . 

  
Bicyclists follow rules, 
disagree -1.181 0.22 0.000 0.307 

  
Bicyclists follow rules, 
agree 0b . . . 

  
Bicyclists are 
predictable, disagree -0.475 0.19 0.012 0.622 

  
Bicyclists are 
predictable, agree 0b . . . 

  Millennials (age 18-34) 1.476 0.298 0.000 4.375 

  Gen X-ers (age 35-50) 0.762 0.279 0.006 2.143 

  
Baby Boomers (age 51-
70) 0.453 0.271 0.095 1.572 

  Golden Agers (age 71+) 0b . . . 

  Do not bicycle -1.275 0.161 0.000 0.279 

  Does bicycle 0b . . . 

  Men -0.123 0.139 0.377 0.885 

  Women 0b . . . 

  Non-driver 0.914 0.156 0.000 2.495 

  Driver 0b . . . 

Nagelkerke pseudo R-squared = .283 
    N=2,283 

     a The reference category is: Disagree. 
    b This parameter is set to zero because it is redundant. 
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DISCUSSION 1 
Our findings of drivers’ attitudes toward other drivers, and toward bicyclists, fits with what 2 
might be predicted by Social Identity Theory (SIT) (15). As demonstrated in previous research 3 
(32,33), drivers appeared to identify with their mode and were generally positive toward their 4 
“in-group” (i.e. drivers) and negative toward the “out-group” (i.e. bicyclists). This mismatch in 5 
attitudes toward other roadway users held fairly steady across socio-demographic categories. 6 
Some research demonstrates that bicyclists can be extremely rule-abiding, with over 90 percent 7 
compliance with traffic signals, despite public opinion to the contrary (34), while other studies 8 
demonstrate that bicyclists’ seeming unpredictability arises from “survival mechanisms” in a 9 
system largely built for the automobile (35). That is, some bicyclists’ behavior may be 10 
misunderstood, while some evaluations are simply wrong. The highly positive evaluations of 11 
drivers as predictable likely reflects the success of traffic engineering in creating a system in 12 
which most users understand the expected behaviors, and (mostly) abide by them. This attitude 13 
may also be explained by familiarity – drivers understand what other drivers are doing on the 14 
roadway. Additionally, there is ample evidence that via mechanisms of attentional and 15 
confirmation bias, drivers ignore or do not notice the frequent rule-breaking and unpredictability 16 
of other drivers (36) 17 
 If increasing ridership and safety are two primary goals of today’s planners, engineers, 18 
and advocates (27), and increasing the lane miles of separated facilities appears to be a key part 19 
of that (37), it will be important to better understand the mechanisms underlying the lack of 20 
support for these type of facilities. There may be several explanations for why negative 21 
evaluations of bicyclists’ rule-following and predictability actually decreases the likelihood that 22 
people will support separated facilities. First, as predicted by SIT and related theories of Social 23 
Dominance (38) and System Justification (39), it may be a punitive response. That is, drivers 24 
who think bicyclists are rule-breaking and unpredictable may feel that bicyclists do not deserve 25 
specialized facilities, particularly at public expense. If this is a justification, the punitive response 26 
outweighs the logic that separated bicyclists would get them out of the way of drivers. An 27 
alternative explanation comes from the negative evaluations of bicyclists’ rule-following – after 28 
all, if they do not follow rules in general, why would they use separated facilities as expected of 29 
them?  30 

That these negative evaluations of bicyclists were some of the strongest predictors of 31 
support – or lack thereof – for building more separated bicycle facilities speaks to a need to 32 
better understand these attitudes and how to improve them. The moderating role of some 33 
bicycling use tells a fairly simple and clear story – getting people on bicycles can improve how 34 
they view bicyclists, and this can directly and indirectly affect their support for more bicycle 35 
facilities. Consistent with Social Identity Theory, people tend to dissociate from outliers in their 36 
group (e.g. “that one crazy driver”), while viewing the extreme behavior of someone in the 37 
outgroup as indicative of the entire group (e.g. “those crazy bicyclists”). Shifting people’s views 38 
of bicyclists as a group may increase understanding and reduce negative attitudes. Whether it 39 
comes from increased empathy, understanding, expectation, or identification with bicyclists as a 40 
group, the evidence seems clear that getting more people on bicycles can improve attitudes and 41 
the normalization of bicycling as a mode, and increase ridership and safety. 42 
 This study had several limitations that could be addressed in future work. The four 43 
roadway user attitudes were included in a larger survey that was focused on residents’ 44 
evaluations of particular protected bike lanes near their homes, and the primary goal of the study 45 
was not the exploration of driver attitudes toward other roadway users. Therefore, our measures 46 
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are limited. As discussed in the data section, we did not define terms like “rules of the road” for 1 
respondents, so a more fine-grained examination of perceptions of rule-following could ask 2 
about different rules (e.g. stopping at stop signs, stopping at red lights) separately. Additionally, 3 
the study was cross-sectional, and so causality, particularly between a person’s attitudes about 4 
bicycling and their bicycling behavior, cannot be determined. That is, we cannot definitively say 5 
whether a person with negative attitudes toward bicyclists chooses not to bicycle, or whether 6 
their lack of choosing to bicycle results in negative attitudes toward bicycling. It is likely that 7 
attitudes and behavior have a reciprocal relationship (40), though, so increasing bicycle use even 8 
incidentally could have positive benefits. In addition, like most surveys, these questions rely on 9 
consciously-accessible, self-report responses. There is strong evidence, however, that 10 
components of attitudes are held beneath conscious awareness (41), and are not accessible to 11 
self-report. Furthermore, these implicit attitudes may be better predictors of behavior, 12 
particularly in high-stress or high-speed situations (42), and may influence drivers’ behaviors 13 
(43–45). Future research should utilize both explicit and implicit measures of attitudes, and look 14 
at the attitude-behavior link to determine whether negative evaluations of bicyclists have real-15 
world consequences. 16 
 17 
CONCLUSION 18 
This study drew on a sample of residents from five large cities in the United States and examined 19 
attitudes toward drivers and bicyclists. Nearly universally, respondents were positive in their 20 
evaluations of drivers’ rule-following and predictability, and negative about those same 21 
characteristics in bicyclists, with frequent drivers being even more positive toward other drivers 22 
and negative toward bicyclists. The results fit with social psychological theories about people’s 23 
desire to view their own social group as positive, while denigrating groups they view as 24 
competing for resources or space. It is encouraging, however, that rather than being primarily a 25 
function of more fixed characteristics like socio-demographics, the use of a bicycle seemed to 26 
have the largest moderating effect on people’s attitudes. Events and programs that result in even 27 
moderate increases in people’s bike use may have wide-reaching effects on their attitudes toward 28 
bicyclists and their willingness to support bicycle infrastructure in their communities.  29 
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