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Fatal Crash RatesFatal Crash Rates

2003 2003 –– 1.9 fatal crashes per 100M VMT1.9 fatal crashes per 100M VMT
2002 2002 –– 2.2 fatal crashes per 100M VMT2.2 fatal crashes per 100M VMT



Research BackgroundResearch Background

2003 Truck Crash Data2003 Truck Crash Data
4,289 fatal crashes4,289 fatal crashes
85,000 crashes with injuries85,000 crashes with injuries
347,000 crashes with property damage only347,000 crashes with property damage only

In 2000, costs associated with truck In 2000, costs associated with truck 
crashes ranged between $10.9B and crashes ranged between $10.9B and 
$40.3B$40.3B
Total cost of Total cost of allall motor vehicle crashes in motor vehicle crashes in 
2000 was $230.6B2000 was $230.6B



Research BackgroundResearch Background

Prior research points to driverPrior research points to driver--related related 
factors as critical reason for crashesfactors as critical reason for crashes
Focusing on driver behaviors will have Focusing on driver behaviors will have 
most profound impact on crash reductionmost profound impact on crash reduction
Analyses focused on whether there is a Analyses focused on whether there is a 
significant difference in future crash rates significant difference in future crash rates 
for drivers based on past roadside for drivers based on past roadside 
inspection, violations, conviction and/or inspection, violations, conviction and/or 
crash informationcrash information



Research QuestionsResearch Questions

Can an overall driver performanceCan an overall driver performance--based based 
model providing predictive capabilities be model providing predictive capabilities be 
developed? developed? 
Are specific types of driver violations or Are specific types of driver violations or 
convictions more highly correlated with convictions more highly correlated with 
future crash involvement? future crash involvement? 
Are there particular enforcement actions Are there particular enforcement actions 
that could be effective in counteracting that could be effective in counteracting 
these behaviors and events? these behaviors and events? 



Data AnalysisData Analysis

Over 540,000 unique driver records Over 540,000 unique driver records 
analyzedanalyzed
Developed regression model based on Developed regression model based on 
longitudinal data (3 years)longitudinal data (3 years)
Dependent Variable: crash involvementDependent Variable: crash involvement
Independent Variables: driverIndependent Variables: driver--specific specific 
behavior indicatorsbehavior indicators
Used statistical tests to assess significance Used statistical tests to assess significance 
of indicators in predicting truck crashesof indicators in predicting truck crashes



Identifying Identifying ““Top TierTop Tier”” StatesStates

Developed performance metric to relate Developed performance metric to relate 
safety statistics to enforcement strategiessafety statistics to enforcement strategies

Calculated percentage of total number of Calculated percentage of total number of 
roadside inspections and inspections with roadside inspections and inspections with 
traffic enforcement that occurred in each statetraffic enforcement that occurred in each state
Documented percentage of total number of Documented percentage of total number of 
crashes that occurred in each statecrashes that occurred in each state
Developed weighted relationship between Developed weighted relationship between 
higher inspections/enforcement and fewer higher inspections/enforcement and fewer 
crashes to identify crashes to identify ““Top TierTop Tier”” statusstatus



Identifying CountermeasuresIdentifying Countermeasures

Initial surveyInitial survey
identified how enforcement agencies address identified how enforcement agencies address 
CMV driver behavior/performance issuesCMV driver behavior/performance issues

Targeted surveyTargeted survey
identified details of identified details of ““Top TierTop Tier”” state strategies state strategies 
and best practicesand best practices

InIn--depth interviewsdepth interviews
conducted with four states having strongest conducted with four states having strongest 
relationship between crashes and enforcementrelationship between crashes and enforcement

Telephone interviewsTelephone interviews
conducted with conducted with ““recognizedrecognized”” motor carrier safety motor carrier safety 
directorsdirectors



Convictions/Violations and Convictions/Violations and 
Increased Likelihood of CrashIncreased Likelihood of Crash

The Crash Likelihood The Crash Likelihood 
Increases:Increases:If a Driver has:If a Driver has:

62%62%A Driving Too Fast for Conditions violationA Driving Too Fast for Conditions violation

70%70%A Failure to Yield Right of Way violationA Failure to Yield Right of Way violation

78%78%An Improper Lane Change violationAn Improper Lane Change violation

87%87%A Past CrashA Past Crash

91%91%A Failure to Maintain Proper Lane convictionA Failure to Maintain Proper Lane conviction

94%94%An Improper Turn convictionAn Improper Turn conviction

97%97%A Failure to Yield Right of Way convictionA Failure to Yield Right of Way conviction

100%100%An Improper or Erratic Lane Change conviction An Improper or Erratic Lane Change conviction 

105%105%An Improper Turn violationAn Improper Turn violation

325%325%A Reckless Driving violationA Reckless Driving violation



Violations Associated with Increase in Likelihood of 
a Future Crash
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Convictions Associated with Highest Increase in Likelihood of 
a Future Crash

100%

97%

94%

91%

86%

88%

90%

92%

94%

96%

98%

100%

102%

An Improper or
Erratic Lane

Changes
conviction

A Failure to Yield
Right of Way

conviction

An Improper Turn
conviction

A Failure to Keep
in Proper Lane

conviction

Conviction

C
ra

sh
 L

ik
el

ih
oo

d 
In

cr
ea

se



Quantitative Findings: Top Tier StatesQuantitative Findings: Top Tier States

WashingtonWashington
TennesseeTennessee
IowaIowa
New MexicoNew Mexico
CaliforniaCalifornia

MichiganMichigan
IndianaIndiana
IllinoisIllinois
KansasKansas
LouisianaLouisiana

States with strongest relationship between States with strongest relationship between 
enforcement and number of crashesenforcement and number of crashes



Qualitative Findings: Qualitative Findings: 
CountermeasuresCountermeasures

Effective Enforcement CountermeasuresEffective Enforcement Countermeasures
Dissect rather than aggregateDissect rather than aggregate
Exception: create comprehensive aggressive Exception: create comprehensive aggressive 
driving programs/initiativesdriving programs/initiatives
Focus on both CMV and nonFocus on both CMV and non--CMV behavior CMV behavior 
patternspatterns
Blend highly visible & covert enforcement Blend highly visible & covert enforcement 
activitiesactivities
Use internal performanceUse internal performance--based monitoring based monitoring 
programs to relate enforcement to specific crash programs to relate enforcement to specific crash 
types, driver behaviors, and locationstypes, driver behaviors, and locations



Qualitative Findings: Qualitative Findings: 
CountermeasuresCountermeasures

Effective Industry CountermeasuresEffective Industry Countermeasures
Initial trainingInitial training

Hiring practicesHiring practices
New driver orientation/trainingNew driver orientation/training

Sustainment trainingSustainment training
Driver awareness programsDriver awareness programs
Safety incentive programsSafety incentive programs
Annual/quarterly driver reviewAnnual/quarterly driver review

Corrective measures in response to Corrective measures in response to 
specific behaviorsspecific behaviors



Putting the Findings to WorkPutting the Findings to Work

Communicate data and results of this Communicate data and results of this 
research to CMV and nonresearch to CMV and non--CMV CMV 
enforcement agenciesenforcement agencies
Create more formal process for Create more formal process for 
documenting and disseminating best documenting and disseminating best 
practices of enforcement strategies practices of enforcement strategies 
on problem driver behaviorson problem driver behaviors



Putting the Findings to WorkPutting the Findings to Work

Review hiring practices to identify Review hiring practices to identify 
problem driver behaviorsproblem driver behaviors
Focus driver training on avoiding at Focus driver training on avoiding at 
risk behaviorsrisk behaviors
Continue to explore and document Continue to explore and document 
ways to mitigate and eliminate ways to mitigate and eliminate 
problem driver behaviors in driver problem driver behaviors in driver 
pool pool 
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