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INTRODUCTION & BACKGROUND

¡ Policy narratives, defined as value-laden, stories, images, and metaphors, 

¡ Exerts a powerful influence on policy decision-making 

¡ Scientific knowledge and expertise does not always influence what happens on the streets of local communities. 

¡ Policy tools are the actions, instruments or means that governments can take to address a particular problem. 

¡ Anecdotes from bicycling advocacy groups expose the emergence of policy narratives that adopt a “blame the 
victim” storyline and portray bicyclists and pedestrians as “guilty victims”. 



RESEARCH QUESTIONS

¡ To assess and classify the policy narratives present in a random sample of 12 states from four regions for the 
period 2003-2015. 

¡ To assess and classify the policy tools used to improve bicyclist and pedestrian safety in a random sample of 12 
states. 

¡ To test the statistical association between the policy narratives that emerge and the policy tools used in 12 
randomly selected states based on a set of predetermined hypotheses. 

¡ Identify strategies that experts and advocacy groups can use to improve the likelihood that scientific evidence 
enters into the policy decision-making process.



THEORETICAL FRAMEWORK

¡ The agenda setting theory - McCombs and Shaw (1972), 

¡ Media can set the agenda on issue discussions
¡ Selection

¡ Omission

¡ Framing

¡ Originally used in communication studies to explain mass media influence on political agendas

¡ Application to other fields such as public policy and transportation

¡ Media influences two levels in agenda-setting process

¡ What one thinks about - the issues 

¡ How one thinks, which influences audiences’ views and perspectives



LITERATURE REVIEW

¡ Policy Narratives - (Roe, 1994; Shanahan, McBeth, & Hathaway, 2011)

¡ Policy narratives are constructed stories about an issue or event
¡ A beginning, middle, and end 

¡ A sequence of events and positions

¡ Characters, plots and causal relationships

¡ Narratives that blame bicyclists and pedestrians for not behaving appropriately, i.e., not taking safety precautions or causing 
crashes, do much more than tell a story
¡ Define the problem

¡ Fault of the non-motorized party

¡ Motorist behavior or the transportation infrastructure blameless.



LITERATURE REVIEW CON’T

¡ Policy Tools

¡ Several instruments, or policy tools, to create healthy, livable transportation environments that support bicyclists, 
pedestrians and motorists
¡ Improve the safety of transportation infrastructure

¡ Improve motorist behavior

¡ Improve bicyclist and pedestrian actions and behaviors 

¡ Negative portrayal of target populations yields policy choices that undersubscribe benefits to that population

¡ Victim portrayal of bicyclists and pedestrians 
¡ Policy tools will target enhancing their safety by taking actions to curb motorist behaviors 

¡ Enhance pedestrian and bicycling infrastructure



LITERATURE REVIEW CON’T

¡ Narratives on Crash Prevention Methods

¡ Effects of Helmets on Accidents

¡ Methods of Prevention
¡ Cyclist

¡ Other Road Users

¡ Environmental Factors

¡ Mechanical Defects of the Bicycle

¡ Injury Patterns in Pediatric Bicycle Crashes



METHODOLOGY

¡ Content analysis of news articles to conduct narrative analysis to assess victim/villain frames in 12 states

¡ Sentiment analysis to determine tone of news articles

¡ Qualitative coded data is merged with secondary data obtained to create control variables

¡ Site mapping via Google Maps to conduct infrastructure analysis. 

¡ Analyze the selected states websites for information on policies and their changes during this period 



METHODOLOGY CON’T

¡ Link coded data with control variables related to economic condition and political culture

¡ Hypotheses tests to assess the relationship between victim vs villain narratives and policy tools 

¡ Logistic regression:

¡ Identify the factors that influence the likelihood of people being classified as a victim

¡ Identify the factors that influence the likelihood of infrastructure change

¡ Identify the factors that influence the likelihood of policy change



NARRATIVE ANALYSIS

¡ The most prevalent frame is episodic 

¡ Media reports primarily focus on the specific crash of 
either a bicyclist or pedestrian and focusing on the 
incident

¡ This analysis suggests that narrative frames or tones in the 
selected states have limited impact on policy changes

Table 2.1 Narrative Analysis

Narratives Articles Coded % of Total

Victim 464 60%

Villain 220 28%

Neutral 92 12%

Total 776 100%

Progressive:

Y (categorical) X (categorical) p-value Chi2-stat Df N

Policy Change 

Implementati

on Frame 0.408 0.685924281 1 505

Policy Change 

Implementati

on Tone 0.675 0.17571006 1 505

Conservative:

Y (categorical) X (categorical) p-value Chi2-stat Df N

Policy Change 

Implementati

on Frame 0.0682 3.325381219 1 168

Policy Change 

Implementati

on Tone 0.48 0.656571375 1 168



SENTIMENT ANALYSIS

¡ Examine narratives used in media accounts of road crashes to influence policy decision 

¡ Tone classification is a part of ‘Sentiment Analysis’ 

¡ Article polarity (negative/positive) based on sentence scoring

¡ Significantly polarized or remains neutral

¡ Sentiment analysis is also used to find relationships between article tone and 

¡ Defining the bicyclists/ pedestrians as villain/victim 

¡ Policy changes

¡ Infrastructure improvements



SENTIMENT ANALYSIS

¡ Sentiment Analysis extracts sentiments expression, 
and or feelings (Tone) of the author from any given 
text, document or information. 

¡ Natural Language Processing (NLP) to evaluate 
human language and perform analytics

¡ Rstudio to develop the coding and programming 
for this analysis

¡ Analysis involved 3 stages;

¡ Data Collection
¡ Building and Coding the program on Rstudio
¡ Summarizing the results and findings



SENTIMENT ANALYSIS

State 
Total # of 

Articles 

# of Negative 

Articles 

# of Positive 

Articles 

# of 

Neutral 

Articles

% of 

Negative 

Articles 

Arizona 3 1 0 2 33

Georgia 60 37 0 23 61

Idaho 22 12 1 9 54

Indiana 62 31 0 31 50

Maine 61 30 0 31 49

Nebraska 17 6 0 11 35

North 

Carolina
20 8 0 12 40

Pennsylvania 433 285 0 148 65

Tennessee 2 0 0 2 0

Washington 69 40 0 29 57

Wisconsin 27 11 0 16 40

Total 776 461 1 314 59



POLICY ANALYSIS

¡ Bicyclist helmet use

¡ In Maine, North Carolina, and Tennessee helmets are required on any person under 16. 
¡ In Pennsylvania, a helmet is required on any person 12 and under. 

¡ Required distance between a motorist and a bicycle or pedestrian
¡ In North Carolina that distance is only two feet. 

¡ In Maine, Nebraska, and Wisconsin there is an allowance of three feet. 
¡ Pennsylvania has taken it a little further and the distance is four feet. 

¡ Common state level policies
¡ Headlights and reflectors for nighttime riding. In many crashes reported at night, motorists claim they can’t see riders. 

¡ The use of hand signals when turning. This is a good preventive to inform motorists of a rider’s intentions on the road. 
¡ Can only ride two abreast. However, North Carolina only allows for single file riding on the road.

¡ Only Indiana mandated a bell or other sound device on all bicycles. 



POLICY ANALYSIS CON’T

¡ Pedestrian policies directed at the drivers.  However, some state policies are directed to pedestrians

¡ The pedestrian has the right of way in the crosswalk and on sidewalks.  All states have a pedestrian right of way statute in 
place. 

¡ Pedestrians must follow pedestrian control signals.  This is important for pedestrians to follow these signals for their own 
safety.  

¡ Each state explicitly states that a pedestrian cannot leave the curb suddenly and prevent a motorist from stopping.

Table 2.4. Summary of Policy Changes 

Policy Changes Count % Count

Change 46 6%

No Change 730 94%

Total 776 100%

Overall transportation policy changes relevant for 
bicyclists and pedestrians for each state. 

Variations in the local level transportation policies 
especially between urban and rural areas will exist



INFRASTRUCTURE ANALYSIS

¡ Infrastructure changes at crash locations after the crash 

¡ Focuses on crashes occurring at intersections because they have more reliable location data in the article

¡ Bicyclist and pedestrian crashes happen at about 800 locations but only137 locations can be located using 
the media accounts

¡ Scored using Google map historical images. 

¡ Infrastructure changes 

¡ 17.9 % of locations with bicyclist crashes

¡ 18.4 % of pedestrian crash locations

¡ 28.5 % of total crashes.



CRASH REPORTING RATE

¡ NHTSA data of fatal bicyclist and 
pedestrian crashes

¡ Media crash reporting rate between 
2007-2015 for different regions at 
the states

¡ Bicyclists more often (9.2%) rather 
than pedestrians (2%)

¡ Highest state level rates

¡ Bicyclists <37% 

¡ Pedestrians <10%



HYPOTHESIS TESTS

¡ 95 % Confidence, two-tail

¡ Differences between bicyclists and pedestrians

¡ Victim characterization

¡ Crash reporting rate

¡ Infrastructure change 

¡ Policy change 

¡ Differences between villain and victim rates 

¡ Infrastructure change 

¡ Policy change 



HYPOTHESIS TEST RESULTS

¡ Key Findings

¡ Victim and villain characterization does not appear to impact
¡ Policy change

¡ Infrastructure change

¡ Bicyclists and Pedestrians different
¡ Pedestrians victim rate is higher

¡ Bicyclist crash reporting rate is higher

¡ Bicyclist policy change is higher

¡ Regional level
¡ Bicyclist crash reporting rate is higher for all regions

¡ State level – many states lack adequate sample size

¡ Victim characterization rates - Indiana, Maine, and Pennsylvania. 
¡ Policy change - Maine, Pennsylvania, and Georgia



LOGIT MODELING

¡ Identify the factors that influence

¡ Likelihood of being victim= f (Crash Type, Media Source, Crash Severity,  Age, Gender, Policy Implementation, 
Political Culture, Population, Median Income, Crash Reporting Rate)

¡ Likelihood of policy change= f (Crash Type, Media Source, Crash Severity, Age, Gender, Crash Characterization, 
Political Culture, Population, Median Income, Crash Reporting Rate)

¡ Likelihood of infrastructure change= f (Crash Type, Crash Severity, Media Source, Age, Gender, Crash 
Characterization, Median Income, Population, Crash Reporting Rate)



LOGIT MODELING

Variable Descriptions of Logit Models

Data Coding of Dummy Variables



LOGIT MODELING

¡ Likelihood of Victim Characterization

¡ Pedestrian positive

¡ Age (5-20) negative

¡ Age (21-30) negative

¡ Age (76+) negative



LOGIT MODELING

Likelihood of Policy Change

¡ Crash reporting rate
¡ Conservative political culture
¡ State media source

¡ Age (21-30) positive
¡ Victim characterization
¡ Age (76+) positive



LOGIT MODELING

R-Square 5.25%
R-Square (Adjusted) 3.96%
Variables Population
Type of Variable Continuous
Coefficient 0.0132
Odds Ratio 1.0133
P-Value 0.044
VIF 1

Likelihood of Infrastructure Change



ADVOCACY ANALYSIS

¡ State level advocacy organizations 

¡ One organization with the mission of bicycle and 
pedestrian safety for each state.

¡ There was no advocacy group for Nebraska 

¡ Vermont was left out because of no media articles.

¡ Key finding is the salience given to the Complete 
Streets policy initiative 

States A dvocacy 

O rganizations

C om m on Initiatives Strategic T hem es Specific Strategies

A rizona Coalition o f A rizona 

B icyc lists

• Collaboration w ith other organization and agenc ies 

• Train ing &  W orkshops for p lanners and law  enforcem ent 
o fficers

• Education o f local governm ent staff, b icyc le &  pedestrian 

advocates, and po licy  leaders
• Train ing &  w orkshops v ia annual sum m its

• Funding local advocates

• Educational Public  Serv ice A nnouncem ents on radio and TV
• Train ing o f C ity  adm inistrators on best practices in 

in frastructure design and safe transportation

• Lobby and netw orks w ith state o ffic ials 
• Fund raise for advocacy efforts

• Com plete Streets po licy  im plem entation
• Transportation Funding Equity

• Prov ide leadership and insp ire activ ism  for effective po lic ies, 

program s and pro jects 
• Resource for all b icyc lists and pedestrians

• Support local m unic ipalities in  their requests for state and 

federal funding
• Prom ote events and program s statew ide w ith dedicated 

com m unications staff
• Support local educational program s

• Pursue funding for statew ide cam paigns

• Prov ide resources and guidance in the creation o f local 
advocacy groups

• Endorse candidates for the state legislature

• Collaboration &  

N etw orking

• Education &  

Train ing

• Fundraising

• Lobbying

• Collaboration &  N etw orking 

w ith other organizations, lobby ists, 

and po licy-m akers 

• Education &  Train ing o f 

G overnm ent A gencies, 

A dm inistrators, law  enforcem ent 

o fficers, and public  on safe 

transportation

• Fundraising for in itiatives and 

supporting local b ike and 

pedestrian groups

• Endorsing candidates for states  

• Lobbying by calling, m ailing, and 

personally  advocating for favorable 

legislation 

• Raising aw areness for b icyc le and 

pedestrian safety

G eorgia PED S &  G eorgia B ikes

Idaho Idaho W alk B ike A lliance

Indiana B icyc le Indiana

M aine B icyc le Coalition o f 

M aine

N ebraska N A

N orth C aro lina B ikeW alk N C

Pennsylvania PA  W alks &  B ikes

T ennessee B ike w alk TN

W ashington W A  B ikes 

W isconsin W isconsin B ike Fed



ADVOCACY ANALYSIS CON’T

¡ Complete Streets 

¡ For everyone regardless of age or ability

¡ Enable multimodal transportation for all users
¡ Biking

¡ Walking

¡ Complete Streets policy implementation – 2014 

¡ All EXCEPT Arizona, Idaho, and Nebraska 

¡ Recently, some cities and metropolitan areas within these 
states have adopted the complete streets policy. 

States
2012 C om plete streets 

po licy? (Y /N )

2014 C om plete streets 

po licy? (Y /N )

A rizona N N

G eorgia Y Y

Idaho N N

Illino is Y Y

M aine N Y

N ebraska N N

N orth C aro lina Y Y

Pennsylvan ia Y Y

T ennessee Y Y

W ashington Y Y

W isconsin Y Y



LIMITATIONS

¡ Originally, intended to utilize FARS data, however, few crashes could be matched with news articles.  

¡ Gather news articles

¡ Building database of crash fatalities

¡ Limited number of states

¡ Mapping analysis

¡ News articles needed to contain street or intersection data. 

¡ Limited the number of crashes mapped

¡ Sentiment analysis – entire news articles analyzed. 

¡ Some articles contained news reports of robberies, shootings, and other automobile crashes.  

¡ Some articles contained uplifting stories about the individuals who were involved in the crashes or even information about 
community events and celebrations.  



CONCLUSIONS

¡ Victim narrative highly prevalent in the narratives

¡ Narrative focuses only on the crash

¡ Not on the factors associated with the accident such as low visibility, poor road condition, texting while driving 

¡ Agenda-setting theory suggests for policy change the issue must receive 

¡ Widespread visibility

¡ Salience

¡ Technology innovation enhance pedestrian safety 

¡ No policy changes for bicycle and pedestrian safety at the state level

¡ Media accounts generate a negative tone from sentiment analysis

¡ 59% of the articles appear significantly negative.  
¡ Negative tone directly relates to the narrative’s episodic framing and subject matter. 



CONCLUSIONS CON’T

¡ Content analysis of advocacy organizations websites - four strategic themes common to all the organizations. 

¡ Collaboration and networking

¡ Education and training

¡ Fundraising

¡ Lobbying

¡ Identify strategies 

¡ Favorable bicycle and pedestrian regulations 

¡ Educating and informing the public about active transportation benefits



CONCLUSIONS CON’T

¡ Victim characterization 
¡ Positive - Pedestrian 

¡ Negative

¡ Age (5-20)

¡ Age (21-30)

¡ Age (76+) 

¡ Policy change
¡ Positive

¡ Crash reporting rate

¡ Conservative political culture
¡ State media source

¡ Age (21-30)

¡ Victim characterization

¡ Age (76+) 

¡ Infrastructure change
¡ Positive - population



RECOMMENDATIONS AND FUTURE RESEARCH

¡ Crashes involving bicyclists and pedestrians need more visibility in media reporting. 

¡ Local media needs to report such incidents for informing the public

¡ Public and political awareness of the safety needs of bicyclists and pedestrians

¡ Bicycle and pedestrian advocacy organizations 

¡ Educating and informing the public about bicycle and pedestrian laws and safety issues

¡ Involved in policy making

¡ Examine the negative tone associated with the media accounts more closely

¡ Identify the factors influencing or causing the negative article tone

¡ Infrastructure change benefit from a greater sample size 



RECOMMENDATIONS AND FUTURE RESEARCH CON’T

¡ Likelihood of infrastructure improvement - city’s size
¡ Need to increase the emphasis on bicycle and pedestrian facilities for smaller communities

¡ May require grant programs

¡ Bicyclists victim characterization 
¡ Identify causes 

¡ Investigate the role, if any, this plays in infrastructure and policies for bicyclists

¡ Age bias in victim characterization
¡ Emphasis placed on the safety of child pedestrians and bicyclists

¡ Policy (e.g. school zones)

¡ Infrastructure (e.g. safe routes to school), 

¡ Children (5-20), young adults (21-30) and older adults (76+) - villains 

¡ Bias requires further investigation


