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Preface

In December 2015, RAND Corporation researchers produced an online tool called the Motor
Vehicle Prioritizing Interventions and Cost Calculator for States (MV PICCS) for the National
Center for Injury Prevention and Control at the Centers for Disease Control and Prevention
(CDC). The purpose of this tool, which is available to the public at
www.cdc.gov/motorvehiclesafety/calculator/ (CDC, 2015), is to support states and local
communities in making evidence-based resource allocation decisions relating to the
implementation of effective evidence-based interventions for preventing motor vehicle-related
injury.

In 2017, the team completed an update to the tool as part of a project led by the National
Governors Association, funded by CDC, to work with states and governors’ offices to strengthen
strategies to reduce highway and traffic injuries and fatalities. The work includes updates to
some of the data used, updates to some of the assumptions and methods to derive the data, and a
full redesign of the user interface of the tool. This report documents which data, assumptions,
and methods we updated. The audience for this report is the users of the online tool, state and
local health and safety officials seeking information on the effectiveness and costs of the
14 motor vehicle injury prevention interventions included in MV PICCS.

The more complete documentation, which includes discussion of how we selected
interventions for inclusion in the tool and how we programmed the tool, is available in Ringel
et al., 2015.

RAND researchers have also undertaken related work that used the data in the tool to
conduct policy analyses of traffic safety spending. This work was sponsored by the Robert Wood
Johnson Foundation. The main report is Ecola, Batorsky, and Ringel, 2015.

Four research briefs highlight those analyses:

e Liisa Ecola, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor,
David Powell, Brian G. Chow, Christina Panis, and Gregory S. Jones, Which Behavioral
Interventions Are Most Cost-Effective in Reducing Drunk Driving? Santa Monica, Calif.:
RAND Corporation, RB-9826, 2015a

e Liisa Ecola, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor,
David Powell, Brian G. Chow, Christina Panis, and Gregory S. Jones, 4 New Tool to
Help Decisionmakers Select Interventions to Reduce Traffic Crash Deaths and Injuries,
Santa Monica, Calif.: RAND Corporation, RB-9827, 2015b

e Liisa Ecola, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor,
David Powell, Brian G. Chow, Christina Panis, and Gregory S. Jones, How to Get the
Biggest Impact from an Increase in Spending on Traffic Safety, Santa Monica, Calif.:
RAND Corporation, RB-9855, 2015¢
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e Liisa Ecola, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor,
David Powell, Brian G. Chow, Christina Panis, Gregory S. Jones, Should Traffic Crash
Interventions Be Selected Nationally or State by State? Santa Monica, Calif.: RAND
Corporation, RB-9860, 2015d.

The research reported here was conducted jointly in RAND Health and RAND Infrastructure

Resilience and Environmental Policy. Questions or comments about this report should be sent to
the project leader, Jeanne Ringel (Jeanne Ringel@rand.org).

RAND Health

RAND Health is a division of the RAND Corporation. It is one of the largest private health
research groups in the world. Between 250 and 300 projects are currently under way, addressing
a wide range of health care policy issues; the agenda emphasizes policy research that can
improve the health of people around the world. RAND Health research studies are coordinated
through two programs that focus on long-standing core areas of RAND Health’s policy research
expertise: Health Services Delivery Systems and Population Health. Our work in Health Services
Delivery Systems addresses issues surrounding the delivery of health care services, including the
cost and quality of services, patient access, experience, and outcomes; the impact of new models
of health care payment and delivery; medical workforce trends; and the impact that technological
innovation has on service delivery and patient health. Our work in Population Health addresses
public health issues, including social, environmental, and cultural influences on the health of
populations; health inequities and disparities among different populations; community and
population resilience; and relationships among environmental factors and individual health
behaviors (e.g., eating habits, smoking) that influence the prevalence of chronic disease.

A profile of RAND Health, abstracts of its publications, and ordering information can be
found at www.rand.org/health.

RAND Infrastructure, Resilience, and Environmental Policy

RAND Infrastructure Resilience and Environmental Policy performs analyses on
urbanization and other stresses. This includes research on infrastructure development;
infrastructure financing; energy policy; urban planning and the role of public—private
partnerships; transportation policy; climate response, mitigation, and adaptation; environmental
sustainability; and water resource management and coastal protection. Program research is
supported by government agencies, foundations, and the private sector.

This program is part of RAND Justice, Infrastructure, and Environment, a division of the
RAND Corporation that conducts research and analysis in civil and criminal justice,
infrastructure development and financing, environmental policy, transportation planning and
technology, immigration and border protection, public and occupational safety, energy policy,
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science and innovation policy, space, telecommunications, and trends and implications of
artificial intelligence and other computational technologies.

For more information about RAND Infrastructure Resilience and Environmental Policy, see
www.rand.org/jie/irep or contact the director at irep@rand.org.
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Summary

Motor vehicle crashes account for a large number of deaths and injuries. In the United States,
in 2015, more than 35,000 people were killed and approximately 2.44 million were injured in
motor vehicle crashes (National Center for Statistics and Analysis, 2016b). Crash deaths rose yet
again in 2016, to more than 37,000 (National Center for Statistics and Analysis, 2017). In 2010,
the economic costs associated with motor vehicle crashes in the United States were substantial,
estimated to be $242 billion (Blincoe et al., 2015). Fortunately, a wide range of evidence-based
interventions, including both policies and programs, can help prevent motor vehicle—related
injuries and deaths.

In 2014, RAND researchers developed, for the Centers for Disease Control and Prevention
(CDC), an online tool for decisionmakers—primarily state health, transportation, and safety
officials—to use in determining the costs and effectiveness of various interventions to reduce
injuries and deaths from motor vehicle crashes and in determining what interventions together
generate the largest reductions in the numbers of injuries and deaths for a given implementation
budget. The tool is called Motor Vehicle Prioritizing Interventions and Cost Calculator for States
(MV PICCS) and is available at www.cdc.gov/motorvehiclesafety/calculator/ (CDC, 2015).

Developing MV PICCS required collecting and analyzing data related to the selection of
interventions, their effectiveness, and their cost (specific to each state), as well as programming
the tool to select interventions based on a specified budget and the cost-effectiveness of
interventions in a specific state.

Since 2014, we have updated the tool twice. The first update was released in 2015; it added
two new interventions and produced a series of reports about allocating traffic safety funds
(listed in the preface). In this report, we refer to this update (the interventions and reports
together) as MV PICCS 2.0.

In 2017, we conducted the second update, described in this report, for the National
Governors Association (NGA), working with the National Center for Injury Prevention and
Control at CDC. NGA commissioned RAND to update the MV PICCS tool, with the following
goals:

e Determine whether new interventions should be added, based on the most-recent
evidence available.

e Update information on the effectiveness of interventions.

e Update cost data.

e Redesign the tool’s user interface to be more user-friendly.

This documentation summarizes the changes made to MV PICCS in these four areas. We
refer to this most recent update as MV PICCS 3.0.
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New Interventions

We reviewed seven interventions for potential addition to the tool. We considered adding one
new intervention out of those: lowering the legal limit for a driving-while-intoxicated (DWI)
charge from a blood alcohol concentration of 0.08 to 0.05 g per deciliter. However, following
discussions with NGA and CDC, we opted not to include it, for two main reasons: It would be
difficult to (1) develop a specific estimate of how many lives could be saved and (2) incorporate
it with similar drunk-driving interventions (sobriety checkpoints and saturation patrols). A more
detailed discussion of the findings from our literature review of studies on blood alcohol
concentration can be found in Appendix A.

During the research for the 2015 update, we reviewed the literature on cell phone and texting
bans to prevent distracted driving. At the time, we determined that the evidence was not strong
enough to include these interventions in the tool. We also scanned the literature in 2017 to
determine whether the research findings suggested any new understanding of their effectiveness,
and we found that the research was still mixed. This review is provided in Appendix A.

Effectiveness Data Updates

Given the extensive review we conducted during the original research and the 2015 update,
we did not update any of the effectiveness data (the percentage by which the number of deaths
due to specific crash causes would decline if the intervention were implemented). We did update
the state-specific data on the number of deaths in different crash categories by state, as well as
our estimates of injuries by state, with the most-recent data available, 2015. These updates
provide more-realistic estimates because most states have experienced an increase in traffic crash
deaths from 2010 to 2015. We also believe that our current method for estimating injuries
provides a more accurate number of injuries per state.

Cost Data Updates

We made some changes to the data that determine the cost per intervention. These include
adjusting all dollar figures to 2017 dollars and using more-recent data for cost elements, such as
state employee wages, number of drivers by state, and the value of saving one life. We also made
two more-significant changes. First, because of known undercounting in the data, we adjusted
figures for the number of people arrested for DWI. The new figures should provide a more
realistic estimate of the number of arrests, which leads to more-realistic implementation costs,
especially in those states where undercounts were very pronounced. Second, we updated our
method for estimating the number of red-light and speed cameras assumed to be deployed in
each state. This resulted in reductions in the estimated number of cameras, which translates into
lower costs for these two interventions in all states. Both of these updates should lead to more-
realistic estimates.
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User Interface Redesign

Finally, we completely redesigned the user interface to streamline it and make it more
intuitive to use. This includes the way in which users enter information and the way the tool
displays the results. We have also created links within the tool to fact sheets about each
intervention and a new feature that allows the user to generate a Portable Document Format
version of the MV PICCS results. We believe that the user interface is now more intuitive in
terms of inputting data, as well as in providing outputs that are easier to interpret and share.

Table S.1 summarizes the changes made to MV PICCS.
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Table S.1. Summary of Changes to MV PICCS

Methods and Data from MV PICCS 2.0

MV PICCS 3.0 Revisions to Methods and Data

Interventions

Identified 14 interventions

Effectiveness

Informed by the literature, developed an
estimate of the percentage of lives
saved by each intervention

Identified the number of people killed in
each state, by crash type, using 2010
FARS data

Estimated the number of people injured
in each state, by crash type

Estimated the monetary value of lives
saved and injuries prevented, by state

Costs

Developed ten cost components

Defined cost components for each
intervention

Developed cost estimates for each
intervention

Online tool

Created a user interface with two types
of analysis (cost-effectiveness analysis
and portfolio analysis)

Updated ways for users to supply data
inputs

Streamlined the sensitivity analysis,
allowing users to change some default
inputs

No change to the list of interventions

Updated information on which interventions are currently implemented
for each state

No change to these estimates

Updated FARS data from 2010 to 2015

Used a different method to develop injury estimates and applied it
using FARS and General Estimates System data from 2015

Updated state-specific adjustment factors and updated costs to 2017
dollars; no change to underlying injury and fatality dollar estimates

No change to the list of cost components

No change to cost components per intervention
Updated all costs to 2017 dollars

Updated state-specific cost elements (wage rates, population, number
of licensed drivers, and number of registered motorcycles) to the most
recent year available

Developed a new method to estimate the number of DWI arrests per
state, which affects the costs of four DWI-related interventions

Revised the method of estimating the number of red-light and speed
cameras per state, resulting in lower costs

Combined both forms of analysis into one model run with one
complete set of cost-effectiveness outputs that provides a summary of
the portfolio analysis results

Streamlined data inputs and changed the order so that users input the
desired parameters before model runs; changed defaults to
unimplemented interventions and excluded fines and fees; provided a
state map

Streamlined sensitivity analysis such that users can change only two
types of inputs and allowed users to access sensitivity inputs on any
model run

Created additional graphics to display information, and provided links
to information on each intervention

NOTE: FARS = Fatality Analysis Reporting System.
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Chapter One. Introduction

Project Objectives

Traffic crashes have long been a leading cause of death in the United States, especially
among people ages 16 to 25 (National Center for Statistics and Analysis, 2016a). After years of
declining, traffic fatalities began to rise in 2015, when 35,092 people were killed and
2.44 million were injured on the nation’s roadways (National Highway Traffic Safety
Administration [NHTSA], 2017). Crash deaths rose yet again in 2016, to more than 37,000
(National Center for Statistics and Analysis, 2017)." In 2010, the economic costs associated with
motor vehicle crashes were substantial, estimated to be $242 billion (Blincoe et al., 2015).
Fortunately, a wide range of evidence-based interventions, including both policies and programs,
can help prevent motor vehicle-related injuries and deaths.

In the United States, many of the available evidence-based interventions to prevent motor
vehicle—related injuries can be implemented at the state level. Given limited resources for
implementing interventions, states must prioritize interventions and choose those that will give
them the greatest reduction in injuries and deaths for their implementation dollars. To do this
prioritization, states require state-specific information on the costs and effects of the
interventions. Although considerable evaluation work has identified evidence-based
interventions to prevent motor vehicle-related injuries and estimated the costs of motor vehicle—
related injuries and deaths in the United States, little has been done to identify the levels of
economic resources needed to implement these interventions. Consequently, decisionmakers—a
term we use broadly throughout this report to include state health, transportation, and safety
officials, as well as other officials who might use the tool’—cannot fully assess the costs and
effects of different interventions and select the most cost-effective ones.

The purpose of the original project was to support states and local communities across the
United States in making evidence-based resource allocation decisions related to the
implementation of effective interventions to prevent motor vehicle—related injuries and deaths.
We achieved this by building an interactive online tool called the Motor Vehicle Prioritizing
Interventions and Cost Calculator for States (MV PICCS), available at
www.cdc.gov/motorvehiclesafety/calculator/ (Centers for Disease Control and Prevention

! This document does not include data on injuries for 2016.

% The full list of potential decisionmakers could include governors, state legislators, state public safety secretaries,
state public health commissioners, state transportation secretaries, governors advisers (criminal justice, health,
transportation), and state highway safety officials.
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[CDC], 2015). Since the most recent update in December 2015, states have been able to assess

state-specific costs and effects of different interventions designed to prevent motor vehicle—

related injuries and deaths and to select interventions that are most effective for a given

implementation budget.

We conducted the original project in five steps:

1.

2.

We selected a set of evidence-based interventions based on systematic reviews and
evaluated against a set of predetermined criteria.

We examined existing literature to estimate the interventions’ effectiveness in reducing
injuries and deaths and followed the National Cooperative Highway Research Program
Report 622 (Preusser et al., 2008) methodology in estimating the effect for each
individual state.

We extended a methodology used to estimate the costs of motor vehicle—related injuries
at the national level to account for state-level variation in these costs and calculated these
costs for each state to account for state-level variation.

We developed a methodology to estimate the cost components and subcomponents for
implementing each intervention through a review of the literature to identify existing
implementation cost estimates and scaled the costs to the state level.

We built an online tool that state decisionmakers could use to generate a variety of state-
specific cost-effectiveness analyses, whose outcomes include estimates for costs and
effectiveness, automatic prioritization according to effectiveness—cost ratio, and selection
of the most beneficial package of interventions to implement for a given budget
according to portfolio analysis.

In 2017, the National Governors Association (NGA), working with the National Center for
Injury Prevention and Control at CDC, commissioned RAND to update the MV PICCS tool,
with the following goals:

Determine whether new interventions should be added, based on the most-recent
evidence available.

Update annual or regularly updated data sources to reflect more-recent circumstances.
Update other data sources as needed.

Redesign the tool’s user interface to be more user-friendly.

The revision provided an opportunity to revisit some of our earlier methods and assumptions

and make changes as needed to make the tool as useful as possible. Table 1.1 summarizes the
changes made to MV PICCS.

3 The first version of MV PICCS was publicly released in October 2014. The December 2015 update added two new
interventions and updated some data but did not change the underlying methods or the user interface of the tool. We
refer to the 2015 update as MV PICCS 2.0 and this most recent update as MV PICCS 3.0.



Table 1.1. Summary of Changes to MV PICCS

Methods and Data from MV PICCS 2.0

MV PICCS 3.0 Revisions to Methods and Data

Interventions

Identified 14 interventions

Effectiveness

Informed by the literature, developed an
estimate of the percentage of lives
saved by each intervention

Identified the number of people killed in
each state, by crash type, using 2010
FARS data

Estimated the number of people injured
in each state, by crash type

Estimated the monetary value of lives
saved and injuries prevented, by state

Costs

Developed ten cost components

Defined the cost components for each
intervention

Developed cost estimates for each
intervention

Online tool

Created a user interface with two types
of analysis (cost-effectiveness analysis
and portfolio analysis)

Updated ways for users to supply data
inputs

Streamlined sensitivity analysis allowing
users to change some default inputs

No change to the list of interventions

Updated information on which interventions are currently implemented
for each state

No change to these estimates

Updated FARS data from 2010 to 2015

Used a different method to develop injury estimates and applied using
FARS and GES data from 2015

Updated state-specific adjustment factors and updated costs to 2017
dollars; no change to underlying injury and fatality dollar estimates

No change to the list of cost components

No change to cost components per intervention

Updated all costs to 2017 dollars

Updated state-specific cost elements (wage rates, population, number
of licensed drivers, and number of registered motorcycles) to the most
recent year available

Developed a new method to estimate the number of DWI arrests per
state, which affects the costs of four DWI-related interventions

Revised the method of estimating number of red-light and speed
cameras per state, resulting in lower costs

Combined both forms of analysis into one model run with one
complete set of cost-effectiveness outputs that provides a summary of
the portfolio analysis results

Streamlined data inputs and changed the order so that users input the
desired parameters before model runs; changed defaults to
unimplemented interventions and excluded fines and fees; provided a
state map

Streamlined sensitivity analysis such that users can change only two
types of inputs, and allowed users to access sensitivity inputs on any
model run

Created additional graphics to display information and provided links to
information on each intervention

NOTE: FARS = Fatality Analysis Reporting System. GES = General Estimates System. DWI = driving while
intoxicated.



The remaining chapters discuss the changes made to MV PICCS. Chapter Two discusses
why we chose not to add any new interventions and explains how we updated the information
about which interventions are implemented in which states. Chapter Three discusses our updates
to the data on effectiveness and their overall effect on the model output. Chapter Four discusses
updates to the cost estimates and their overall effect on the model output. Chapter Five explains
our updates to the user interface. Chapter Six reviews the tool’s limitations and potential future
refinements. Appendix A provides more information about the interventions we reviewed.
Appendix B lists the values we assigned to prevented injuries and deaths.



Chapter Two. Selecting Interventions

We selected 14 interventions for MV PICCS 2.0, as shown in Table 2.1.

Table 2.1. Interventions for Analysis

Intervention Short Name Description
Automated red light—- Red-light This camera captures an image of a vehicle whose driver fails to stop for a
camera enforcement camera red light. Tickets are generally sent to offenders by mail.

Automated speed-
camera enforcement

Alcohol interlocks

Sobriety checkpoints

Saturation patrols

Bicycle helmet law

for children

Universal motorcycle

helmet law

Primary enforcement

seat belt law

High-visibility

enforcement for seat

belts and child
restraint law

License plate
impoundment

Speed camera

Alcohol
interlocks

Sobriety
checkpoints

Saturation
patrols

Bicycle helmet

Motorcycle
helmet

Primary
enforcement
seat belt law

Seat belt
enforcement
campaign

License plate
impoundment

This camera captures an image of a vehicle whose driver is driving in
excess of the posted speed limit. Unlike red-light cameras, which are
deployed only at intersections, mobile speed cameras are often used to
cover multiple road segments.

This device prevents a vehicle from starting until the driver has blown into a
tube and the device determines that the driver's BAC is below the state-
allowed level (0.02 in most jurisdictions). This intervention calls for
interlocks to be installed on the vehicles of convicted repeat DWI offenders,
as well as high-BAC and first offenders, depending on state legislation.

Here, teams of police officers stop cars at a specific location to check
drivers for alcohol levels. States generally publicize such events to
discourage drivers from drinking, particularly during times when drunk
driving is more common than usual (such as holiday weekends).

This consists of an increased police presence in selected locations where
police patrol the area looking for suspicious driving behavior. In contrast to
sobriety checkpoints, they do not stop every vehicle.

To reduce the likelihood of trauma to the head and its related
consequences, this mandates the use of helmets by children while they are
riding bicycles.

This law requires all motorcyclists, regardless of age or experience level, to
wear a helmet that meets safety standards set by DOT. It contrasts with
partial helmet laws, which typically apply only to riders below a certain age.

States with seat belt laws vary in their enforcement. A primary law allows
police to ticket an offender exclusively for not wearing a seat belt. A
secondary law allows police to write a ticket for not wearing a seat belt only
if the driver has been pulled over for a different offense.

High-visibility enforcement is a technique that combines intense
enforcement over a fixed period (for example, one or two weeks) with a
publicity campaign. A campaign focused on restraint use generally includes
all forms of restraints: seat belts, child safety seats, and child restraints.?

This intervention requires a driver who has been convicted of DWI to
surrender the vehicle’s license plate, which is either impounded or
destroyed. In some jurisdictions, the license plate is not physically removed;
rather, the officer places a sticker on the license plate to indicate that it is
invalid. The stickers are designed so that, if someone tries to remove one, it
leaves a visible pattern on the plate. Because it is relatively easy for police
to observe whether a vehicle has a license plate or the sticker, this
intervention deters convicted DWI offenders from driving that vehicle.



Intervention Short Name Description

Limits on diversion Limits on Although all states have penalties for DWI, many states have additional

and plea agreements diversion programs that allow some offenders to be diverted out of the normal
procedures or to plead guilty to a lesser offense and receive a lighter
sanction. These programs most often target first-time offenders, with the
goal of reducing the DWI case load by diverting people who are thought to
be unlikely to reoffend. Limits on diversion and plea agreements would
increase the number of DWI arrestees convicted of more-serious DWI-
related charges.

Vehicle Vehicle This intervention results in the vehicle of a DWI offender being confiscated
impoundment impoundment for a period of time and stored in a public impound lot. The offender can
either reclaim or surrender the vehicle when the impoundment period ends.
In-person license In-person This intervention requires all drivers over age 70 to renew their drivers’
renewal renewal licenses in person at DMVs, instead of using mail-in or online renewal.

Increased seat belt Increased seat  This intervention adds $75 to a state’s existing fine, which represents a
fines belt fines significant increase over existing seat belt fines in most states.

NOTE: BAC = blood alcohol concentration. DOT = U.S. Department of Transportation. DMV = department of motor
vehicles.
@ Child restraint includes both child car seats and booster seats. For simplicity, we refer generally to child restraint.

Informed by our knowledge of the literature and in consultation with NGA and CDC, we
reviewed seven potential new interventions for inclusion in the tool: DWI courts, vision testing
at DM Vs, cognitive screening at DM Vs, referring older drivers to licensing agencies, 24/7
sobriety programs, lowering BAC limits for repeat offenders only, and lowering the legal BAC
limit from 0.08 to 0.05 for all DWI charges. With the exception of lower BAC limits for all DWI
charges, our review of existing literature could not establish a strong enough evidence base to
justify including any of these additional interventions.

After the initial literature review, we intended to include lowering BAC limits from 0.05 to
0.08 as a new intervention because several countries have adopted this level, and the National
Transportation Safety Board has formally recommended its adoption (National Transportation
Safety Board, 2013). However, following discussions with NGA and CDC, we opted not to
include it, for two main reasons:

e First, it is difficult to distill the existing evidence about its effectiveness into a single
point estimate of the proportion of lives that would be saved with its implementation.
Although there have been studies of lowering the BAC limit, many of them have been
undertaken for different changes (for example, from 0.1 to 0.08) or the change in BAC
has been accompanied by extensive enforcement efforts that make it difficult to separate
out the effect of the actual lowered limit from that of the intensity of enforcement.

e Second, our list of interventions already includes two that focus on identifying drunk
drivers on the road: sobriety checkpoints and saturation patrols.* Given that any
assumptions about lowering the BAC would include a similar type of enhanced
enforcement, it would be difficult to integrate this with our existing assumptions about

4 . . . .
We include both because some states forbid sobriety checkpoints.



the effectiveness of sobriety checkpoints and saturation patrols. We use two different
estimates of fatality reduction: 18 percent for saturation patrols and 8.1 percent for
sobriety checkpoints. If the model selects both, the sum is 26.1 percent. Because of the
adjustment, the adjusted total reduction in fatalities is 24.8 percent, to account for the
overlap between the two. This combination is already among the most-effective
interventions and higher than almost all estimates of the effectiveness of lowering the
BAC on its own.

Appendix A provides a more detailed discussion of the findings from our literature review of

BAC studies.

During previous work on MV PICCS, we also looked at whether bans on cell phones and
texting were effective. Informed by that review, we determined that the evidence of effectiveness
was not strong enough to support inclusion in MV PICCS. Appendix A provides a fuller
discussion of that evidence, updated with more-recent studies.

The one change we made to the data about the interventions themselves was to update the list
of which interventions are in use in which states, as shown in Table 2.2. We use an asterisk to
indicate those that changed from the previous status. The data are current as of 2017 for all
interventions except in-person license renewal (2016), license plate impoundment (2008), limits
on diversion (2013), and vehicle impoundment (2008). For license plate impoundment and
vehicle impoundment, we found no data updated since MV PICCS 2.0. We could not locate any
information on the status of saturation patrols and seat belt enforcement campaigns. As in the
prior version of the tool, users can change the default information about which interventions are
currently implemented in the state, recognizing that these laws can change over time.



Table 2.2. Intervention Status, by State
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Ala.

Alaska
Ariz.

Ark.

Calif.

Colo.

Conn.
Del.

D.C.
Fla.

Ga.

Hawaii
Idaho

Ind.
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Kan.
Ky.

La.

Maine
Md.

Mass.



saul4 jjog
yeag 10ybiH

[emauay
asuaoI
uosiad-uj

juswpunoduwy)
SIJIYsA

uoisiaAIg
uo sjwi

juswpunoduwyj
a)e|d 9suaoI

ubiredwen
juswadiojuy
jjog jesg
smeT]
jjog jesg
juswadiojuy
fewng

jawjeH
ajoAai0j0N

jswjsH
ajohalg

|oJjed
uoljeinjeg

jutodyo9y9
Kpuqos

)ooa3u|
|oyood|y

elowe)
paads

eJjawe)
ybr1-pay

State
Mich.

Minn.

Miss.
Mo.

Mont.
Neb.

Nev.
N.H.

N.J.

N.M.
N.Y.
N.C.
N.D.

Ohio

Okla.
Ore.

Pa.

R.I.

S.C.
S.D.

Tenn.

Texas
Utah
Vt.
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Va. 1 0 1 1 9 0 1 0 9 0 0 1 0 0
Wash. 1 1 1 0 9 0 1 1 9 0 0 1 0 1
W.Va. 0 0 1 1 9 1 1 12 9 0 0 0 0 0
Wis. 0? 0 0? 0 9 0 0 1 9 0 0 1 0 0
Wyo. 0 0 0? 0 9 0 0 0 9 0 1 1 0 0

SOURCES: Red-light and speed cameras, Insurance Institute for Highway Safety (1IHS), 2017d; alcohol interlocks, IIHS, 2017b; motorcycle helmets, IIHS, 2017c;

primary enforcement seat belt laws and higher seat belt fines, 1IHS, 2017¢; bicycle helmets, Bicycle Helmet Safety Institute, 2017; sobriety checkpoints, Governors
Highway Safety Association (GHSA), undated (c); license plate and vehicle impoundment, McKnight et al., 2008; limits on diversion and plea agreements, NHTSA,
2017; in-person license renewal, AAA Foundation for Traffic Safety, 2016.

NOTE: 1 = in force. 9 = unknown. 0 = not in force.

@ A change in implementation status since the documentation report for MV PICCS 2.0.
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Chapter Three. Changes to Effectiveness Data and Analysis

Effectiveness data refers to all of the data that help determine the numbers of lives saved and
injuries prevented for a specific intervention in a specific state. Our estimates of effectiveness
include four elements:

e the calculation of the number of lives lost and injuries sustained in each state

e for each intervention, the estimated effect on lives saved and injuries prevented

e for each intervention, the estimated number of lives saved and injuries prevented for each

state

e the monetary value of saving a life or preventing an injury.
To reach an overall estimate of the benefit of a particular intervention in a specific state, we
multiply the estimated numbers of lives saved and injuries prevented by the monetary value.

We did not change the second of these elements because we estimated them for MV
PICCS 2.0 based on an extensive literature review. The details of how we arrived at the
proportions of lives saved and injuries prevented are provided in Chapter Four of Ringel et al.,
2015. These are assumed to be consistent across states (that is, implementing a universal
motorcycle helmet law will reduce deaths in motorcycle crashes by the same percentage in every
state).

We made changes to the other three effectiveness elements, as detailed in this chapter.

Numbers of Deaths and Injuries per State

New Methods for Counting Total Deaths

In MV PICCS 2.0, we relied on two data sources to estimate the numbers of lives saved and
injuries prevented. The number of lives saved is based on the number of fatalities that occurred
because of various crash types (e.g., alcohol-related crashes) taken from FARS. FARS provides
an actual count of all fatalities on public roads in the United States each year. The previous MV
PICCS made calculations based on 2010 FARS data; we updated to 2015 data, the most recent
available at the time of this work. We calculate the number of lives that a particular intervention
saves based on the number of deaths in the relevant crash type and the estimated effectiveness of
the intervention. For example, for sobriety checkpoints, the number of lives saved is based on the
number of alcohol-related deaths in a particular state and the estimated effectiveness that
sobriety checkpoints have in reducing deaths.

We made minor changes to the way we calculate the number of deaths for two categories:

e bicyclist deaths. In the 2015 MV PICCS, we counted all bicyclist fatalities, even though
the intervention is a law designed to require children to wear helmets. We updated our

11



methods to count only deaths of bicyclists who were 15 or younger, and we also updated
this for estimating injuries to include only bicyclists age 15 or younger.

e deaths at signalized intersections. Our current definition of a crash occurring at a
signalized intersection requires that the crash occur at an intersection and that a traffic
control signal of some sort be present at that intersection.” We used this definition for
creating injury estimates as well.

New Methods for Estimating Total Injuries

We updated our method for estimating the total number of injuries in each state to address
limitations of the injury data. There is no equivalent data source to FARS for counting all traffic
crash injuries. Most estimates of the number of people injured in traffic crashes are based on
GES. This database is a sample of all injury crashes,’ representing approximately 1 percent of all
police crash reports in each year that occur around the country. GES classifies injuries by
severity on a scale that includes death as the most serious outcome.

Before we can estimate the number of injuries that an intervention prevents, we need a total
number of injuries by state and by type. Lacking an actual count of all injuries, we instead rely
on ratios of fatalities to injuries. For example, using GES data, we determined that, nationwide,
for every fatality due to speeding, there are 36 injuries due to speeding. We then multiply by 36
the actual number of fatalities in a state, as reported in FARS, to estimate the total number of
injuries. Although this assumes that these ratios are consistent across states, which might or
might not be the case, without state-specific information, we believe that this is the most
reasonable assumption under the circumstances.

For the previous MV PICCS, we used the weighted estimates of fatalities and injuries for
each crash type to develop this ratio. However, we found that GES was undercounting fatalities
compared with the counts in FARS. This meant that, when we multiplied our total ratio of
fatalities to injuries by the number of fatalities in FARS, the estimated total number of injuries
was around 3.7 million. NHTSA’s published figures estimate 2.4 million injuries in 2015
(National Center for Statistics and Analysis, 2016b), meaning that our ratios would provide
overly high numbers of injuries.

Instead, we used the weights for each crash type in GES to develop a total number of
injuries, then divided that number by the number of fatalities in FARS to determine the ratio. We
also excluded from GES injury counts any fatal injuries because otherwise the ratio would be
skewed. Table 3.1 compares these ratios with the ratios we used in MV PICCS 2.0.

> In MV PICCS 2.0, we considered only whether the crash occurred at an intersection, not the presence of any sort
of traffic signal.

6 Generally, crashes are classified into three types: fatal crashes (those that cause deaths), injury crashes (those that
cause injuries but no deaths), and property damage crashes (those that damage the vehicles or other property but do
not result in any injuries or deaths). GES data include both fatal and injury crashes, but we excluded fatal crashes
from our calculations because we relied instead on FARS data.

12



Table 3.1. Injury-to-Fatality Ratios for MV PICCS 2.0 and 3.0

Ratio Developed with Ratio Developed with
2010 GES Data Used in 2010 GES Data Calculated

Category MV PICCS 2.0 with the Updated Method MV PICCS 3.0 Ratio
Total 106.54 68.21 70.02
Alcohol-related 36.18 16.63 14.10
Motorcycle 264.54 18.77 18.18
Bicycle 171.54 158.48 145.08
Occurred at an intersection 85.86 228.62 223.31
with a light

Vehicle occupants 105.55 87.53 94.65
Driver over age 70 90.83 56.33 61.03
Speed-related 82.60 44.09 36.43

NOTE: The MV PICCS 2.0 ratio is based on FARS and GES data for 2010. The MV PICCS 3.0 ratio is based on
FARS and GES data for 2015. The middle column is shown for comparison; these would have been the ratios used in
the 2015 tool had we used the method described in this section. We have not used these figures in either version of

MV PICCS.

As the table shows, some of these estimates changed quite dramatically, and all but one
decreased. As shown in the “Calculated with the Updated Method” column of Table 3.1, the
majority of this difference can be attributed to using the FARS count of fatalities, rather than the
GES estimate of fatalities, in our ratio. The largest decrease is in the ratio of motorcycle fatalities
to injuries. Previously, our ratio was more than 250, and now it is 18. This difference is largely
due to a coding error in MV PICCS 2.0 that we recently discovered and corrected in the current
version. Updating the data from 2010 to 2015 affects the ratios as well (comparing the
“Calculated with the Updated Method” and “MV PICCS 3.0 Ratio” columns of Table 3.1), but
the change is small in comparison to the change in methods.

The Effect on Estimates of Lives Saved and Injuries Prevented

The total number of motor vehicle-related fatalities in the United States increased from
32,999 in 2010 to 35,092 in 2015 (NHTSA, 2017). These increases were not uniform across the
country, or across crash types, so the effects of implementing any given intervention in any state
include slight changes to the number of lives saved, lower in some cases and higher in others.

The lower injury-to-fatality ratios for all but one category means that the number of injuries
estimated for each state is lower in the updated model, so, in turn, the number of injuries that

each intervention prevents is also lower.
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The Monetary Value of Saving a Life or Preventing an Injury

Estimates of Monetary Value

For MV PICCS 2.0, we estimated the value of a life saved or injury prevented based on
national-level estimates provided in Blincoe et al., 2015. We relied on these same estimates for
MYV PICCS 3.0 because this detailed work on the costs of traffic crashes is widely cited. We
incorporated three important changes to these costs:

e First, we adjusted the unit costs for inflation to generate estimates in 2017 dollars (we
used 2012 dollars for MV PICCS 2.0).

e Second, we adjusted some of the costs to account for state-level variation using updated

state-specific adjusters.

e Third, we aggregated the costs by injury severity into one metric (we made no change to

this part of the method).

The Blincoe et al., 2015, estimates include nine cost components: medical, emergency
services, market productivity, household productivity, insurance administration, workplace costs,
legal costs, travel delay, and property damage. We made state-specific adjustments for market
productivity, household productivity, and medical costs. We used updated state-specific price
adjustments employed by CDC’s Web-Based Injury Statistics Query and Reporting System
(WISQARS) cost-of-injury reports computed using ACCRA Cost of Living Index data and
population data.” We modified the market and household productivity estimates using the
WISQARS work-loss adjustments and modified the medical estimates using the WISQARS
medical adjustments.

As Table 3.2 shows, for the majority of states, the productivity factor increased, while states
were roughly split on whether the medical factor increased or decreased. Table B.1 in
Appendix B shows these data for all states.

7 ACCRA previously stood for American Chamber of Commerce Research Association. The organization is now
called the Council for Community and Economic Research, and it compiles what is now called the Cost of Living
Index.
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Table 3.2. Average, Low, and High Values of State-Specific Price Multipliers, of Saving a Life, and
of Preventing an Injury

Mv Mv Mv Mv Mv Mv
PICCS 2.0 PICCS 3.0 PICCS 2.0 PICCS2.0 PICCS3.0 PICCS 3.0
Multiplier: MV Multiplier: MV Value of Value of Value of Value of

Productivity PICCS 2.0 Productivity PICCS 3.0 Preventing Savinga Preventing Savinga
(Market and Multiplier: (Market and Multiplier: an Injury, Life, in an Injury, Life, in

Value Household) Medical Household) Medical in Dollars Dollars in Dollars Dollars
Average 0.97 1.00 1.03 0.99 22,052 1,282,982 22,073 1,603,394
Lowest 0.75 0.89 0.87 0.77 19,897 1,042,033 20,480 1,385,639
Highest 1.58 1.28 1.41 1.69 27,281 1,924,863 24,924 2,124,519

SOURCES: Multipliers, CDC, 2014, § 4.4. Others, calculations by the authors.

The Effect of These Adjustments on Estimates of Monetary Value of Lives Saved and
Injuries Prevented

For almost every state, the value of preventing an injury changed only slightly, while the
value of saving a life increased. This is because, although we include the same nine components
(e.g., medical, emergency services, market productivity) in both injury and fatality calculations,
the market productivity component makes up a larger portion of the fatality estimate. As a result,
the value of saving one life increased in all but one state (Connecticut) and the District of
Columbia. A few other states had decreases in productivity but increases in the medical
adjustment factor, so they had small increases in the value of a life saved.

How this changes the overall monetary benefit within a state depends also on the injury-to-
fatality ratio for a particular intervention and the numbers of lives saved and injuries prevented.
For example, in Georgia (a typical state in terms of the magnitude of the changes from MV
PICCS 2.0 to MV PICCS 3.0), MV PICCS 2.0 calculated a benefit of $1.449 billion if all
14 interventions were implemented. The updated MV PICCS 3.0 estimates a total benefit of
$1.442 billion. The difference is the result of three contributing factors:

e The total number of injuries prevented declined. The total number of injuries decreased
for most crash types because the estimated ratios of injuries per fatality went down.
Injuries prevented by red-light cameras increased because the estimated ratios of injuries
per fatality went up. Injuries prevented by seat belt laws increased because of the large
increase in the number of people who died in passenger vehicle crashes (from 907 in
2010 to 1,034 in 2015).

e Fatalities increased in all crash types (for example, the number of people who were killed
because of alcohol-involved driving increased from 299 in 2010 to 366 in 2015).
Therefore, a greater number of lives is saved with the same interventions.

e The value of saving one life increased from $1.3 million to $1.5 million, and the value of
preventing one injury increased from $19,740 to $21,411.

Table 3.3 shows the effects of these three types of changes. Table 3.3 shows the effects of
these three types of changes. The column “Total Benefit in MV PICCS 2.0, in Thousands”
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displays the total benefit per intervention as calculated for MV PICCS 2.0. The next pair of
columns shows what the benefit would have been had we used the updated injury-to-fatality
ratios. In most cases, this declines because the ratios are lower. The second pair of columns
updates the first pair with fatalities from 2015 instead of 2010. Finally, the third pair of columns
shows the current tool values, with both of these updates as well as the new value of life.
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Table 3.3. Comparison of Benefits Between MV PICCS 2.0 and 3.0 for Georgia, Based on Changes to Three Inputs

Total Benefitin MV Total Benefit, in

Percentage Change

Total Benefit, in

Percentage Change

Total Benefit, in Percentage Change

PICCS 2.0, in Thousands of from Total Benefit in Thousands of from Total Benefit in Thousands of from Total Benefit in
Thousands Dollars, with MV PICCS 2.0 Dollars, with MV PICCS 2.0 Dollars, with MV PICCS 2.0

Injury-to-Fatality Updated to MV Updated to MV Updated to MV
Ratios: PICCS 3.0 PICCS 3.0 PICCS 3.0
Number of No Change from Updated to MV Updated to MV
Fatalities: MV PICCS 2.0 PICCS 3.0 PICCS 3.0

No Change from No Change from Updated to MV
Value of Life: MV PICCS 2.0 MV PICCS 2.0 PICCS 3.0
Intervention
Alcohol interlock 42,013 32,914 -22 40,102 -5 46,936 12
Bicycle helmet 12,647 11,236 -1 429 -97 471 -96
Higher seat belt 220,834 206,782 -6 235,735 7 267,062 21
fines
In-person license 53,970 43,698 -19 42,571 -21 48,914 -9
renewal
License plate 47,264 37,028 -22 45,114 -5 54,180 15
impoundment
Limits on 19,256 15,085 -22 18,380 -5 22,351 16
diversion
Motorcycle helmet 239,298 60,810 -75 72,783 -70 86,187 —-64
Primary 214,700 201,038 -6 229,187 7 259,726 21
enforcement seat
belt law
Red-light camera 129,736 247,361 91 114,465 -12 127,321 -2
Saturation patrol 104,448 81,830 =22 103,275 -1 123,403 18
Seat belt 165,626 155,086 -6 176,801 7 201,076 21
enforcement
campaign
Sobriety 71,911 46,639 -35 58,862 -18 69,217 -4
checkpoint
Speed camera 74,504 51,318 -31 64,872 -13 75,333 1
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Total Benefitin MV Total Benefit, in

Percentage Change

Total Benefit, in

Percentage Change

Total Benefit, in

Percentage Change

PICCS 2.0, in Thousands of from Total Benefit in Thousands of from Total Benefit in Thousands of from Total Benefit in
Thousands Dollars, with MV PICCS 2.0 Dollars, with MV PICCS 2.0 Dollars, with MV PICCS 2.0
Injury-to-Fatality Updated to MV Updated to MV Updated to MV
Ratios: PICCS 3.0 PICCS 3.0 PICCS 3.0
Number of No Change from Updated to MV Updated to MV
Fatalities: MV PICCS 2.0 PICCS 3.0 PICCS 3.0
No Change from No Change from Updated to MV
Value of Life: MV PICCS 2.0 MV PICCS 2.0 PICCS 3.0
Intervention
Vehicle 53,216 41,690 -22 50,795 -5 59,982 13
impoundment
Total 1,449,423 1,232,515 -15 1,253,371 -14 1,442,145 -1

SOURCE: All values calculated by the authors.
NOTE: The “Total Benefit in MV PICCS 2.0” column displays the total benefit per intervention as calculated for MV PICCS 2.0. The next “Total Benefit” column
shows what the benefit would have been had we used the updated injury-to-fatality ratios, accompanied by the corresponding percentage changes in the next
column. The pair after that has that update plus the number of fatalities updated, and the final pair has those updates plus the value of life updated. In most cases,
these values and percentages decline because the ratios are lower.
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The changes that occur to benefits in Georgia are similar to those in other states. The changes
to the ratios affect all states in the same direction. If the number of fatalities in a particular
category changes by a large percentage, this would change the benefit in the same direction (the
higher the number of fatalities, the higher the number of lives we estimated to be saved). Finally,
most states saw large increases in their values of saving a life and very minor changes in the
values of preventing an injury.
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Chapter Four. Cost Data, Estimates, and Analysis

Much of the work on developing the cost side of MV PICCS was related to developing a cost
structure with ten cost components:

publicity

police or highway patrol time
court system

DMV

equipment

fines and fees

probation

education programs

vehicle impoundment
program management.

Because we did not add any new interventions that might have necessitated a review of the
cost-estimating structure, we did not make changes to the list of components, to which
components were associated with which intervention, or to the assumptions about the percentage
of people violating a law. Our previous work developing these cost estimates is provided in
Chapter Three of Ringel et al., 2015.

However, we did make some important changes to the cost inputs and calculations. The most
basic is that we updated most costs in MV PICCS from 2012 dollars to 2017 dollars.® We also
updated some data sources to the most-recent figures available (in most cases, this was 2015
data; if we updated it to a different year, we note that in the discussion about that source).

In reviewing our previous data sources and assumptions, we determined that two changes
would provide better overall estimates: adjustments to DWI arrest data and changes to our
assumptions regarding automated enforcement.’

Updated Cost Inputs and Assumptions

Inflation

We used the Bureau of Labor Statistics (BLS) Consumer Price Index inflation calculator to
change cost data in the tool to 2017 dollars (BLS, undated [a]).

8 . . .
Because states rarely update the amount of a fine because of inflation, we did not update any of the fines or fees,
even to inflate them to 2017 dollars.

? State terminology varies; a DWI charge against a drunk driver is the same as a charge of driving under the
influence (generally referred to as DUI). For the sake of consistency, this report uses DWI.
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Wages
We used BLS data to determine the average wage in each state for three groups of workers:

e probation officers and correctional treatment specialists

e police officers

e office and administrative support workers employed by state governments.

For the first two groups, we obtained data through the BLS Occupational Employment Statistics
query system, searching by the appropriate occupation code.'® Data for probation officers and
correctional treatment specialists were missing for Connecticut, Delaware, and Rhode Island, so
we used the average pay of all states as a proxy for the real cost for these states.

For the third group, office and administrative support workers employed by state
governments, we used a different BLS data source, Occupational Employment Statistics research
estimates by state and industry (BLS, undated, 2016). (Although BLS produces estimates of
wage and employment by state and industry, these have small samples and have potential for
systematic error.'') All BLS wage data were retrieved for 2016 and inflated to 2017 dollars.

Updated Data on Populations

We also updated the number of individuals, drivers, and registered vehicles.

Population

We updated two sets of population data because they are used in two different areas of MV
PICCS:

e state population: We updated state population by age for 2015 (U.S. Census Bureau,
2016). This affects the cost estimates for sobriety checkpoints and higher seat belt fines.

e population by metropolitan area: We updated metropolitan area population, which is used
in calculating costs for the red-light camera intervention (U.S. Census Bureau, 2017).

The Number of Licensed Drivers

We updated the number of licensed drivers per state (Office of Highway Policy Information,
2016, Table DL-22). The number of licensed drivers affects the costs of all interventions with
publicity costs because we assume that costs fluctuate with the number of drivers to be reached
by the publicity campaign. This includes red-light and speed cameras, saturation patrols and

BLs occupation 21-1092 for probation officers and correctional treatment specialists and BLS occupation 33-
3051 for police and sheriff’s patrol officers.

" From this data set, we used May 2016 data for the relevant industry 4 sector according to the North American
Industry Classification System, 999200, state government (excluding schools and hospitals). From the employment
data for state governments, we selected the occupation category 43-0000, office and administrative support
occupations.
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sobriety checkpoints, motorcycle and bicycle helmet laws, and primary enforcement seat belt
laws and seat belt enforcement campaigns. The number of drivers over age 70 also factors into
the cost of in-person license renewal.

The Number of Registered Motorcycles

We updated the number of registered motorcycles, which affects the costs of implementing
motorcycle helmet laws, in each state to 2015 data (Office of Highway Policy Information, 2016,
Table MV-1).

Driving-While-Intoxicated Arrest Data

A New Method of Calculating Driving-While-Intoxicated Arrests

The most comprehensive set of arrest data for DWI is the one compiled by the Federal
Bureau of Investigation (FBI).'> The FBI does not collect these data directly; it compiles data
provided by police agencies into a consistent data set. The FBI acknowledges the limitations of
these data with a disclaimer that states, “Because the number of agencies submitting arrest data
varies from year to year, users are cautioned about making direct comparisons between 2015
arrest totals and those published in previous years’ editions of Crime in the United States” (FBI,
2015, Table 69 footnote).

Errors in DWI arrest data are due to incomplete submittals by jurisdictions, meaning that
some states are undercounting the number of arrests. The data set includes the number of
jurisdictions that report arrest numbers, as well as the population represented across those
jurisdictions. This allows us to adjust the number of arrests systematically. We calculated
adjusted arrest counts for each state by multiplying the number of reported DWI arrests by the
ratio of the total population of the state (as reported in U.S. Census Bureau, 2016) with the
population of those jurisdictions that reported arrest data.

This straightforward extrapolation still might not reflect actual arrests because it is not
necessarily the case that the rate of arrests across reporting jurisdictions will equal the
corresponding rate across jurisdictions that do not report. However, we deemed this method to be
preferable to using the reported numbers without adjustment."> Table 4.1 presents our resulting
data.

12 We believe that these arrest figures include exclusively arrests for driving while intoxicated with alcohol because
laws about drugged driving vary widely from state to state (GHSA, undated [b]). However, the FBI does not
comment on this point in the data declaration for the relevant table.

13 We tried two other methods to determine whether there were better methods to adjust DWI arrests to be more
accurate. First, we cross-checked our estimates with those that Casanova-Powell et al., 2015, obtained directly from
the states, and there were still over- and undercounts. Second, we considered using DWI per capita fatalities but did
not find a clear relationship between arrest rates and fatalities that might have led to more-reliable arrest figures.
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Table 4.1. Federal Bureau of Investigation—Reported and —Estimated Driving-While-Intoxicated
Arrests, by State, 2015

Ratio of Reporting Jurisdictions to

State FBI-Reported DWI Arrests  State Population, as a Percentage = Estimated DWI Arrests
Alabama 7,863 75 10,428
Alaska 3,163 100 3,179
Arizona 22,367 75 29,896
Arkansas 6,919 90 7,669
California 141,458 99 142,316
Colorado 25,562 94 27,320
Connecticut 8,148 92 8,863
Delaware 386 100 386
District of Columbia® 1,346 100 1,346
Florida 31,783 100 31,859
Georgia 19,217 76 25,278
Hawaii 5,250 81 6,456
Idaho 5,844 92 6,382
lllinois 3,659 22 16,356
Indiana 14,428 71 20,306
lowa 9,028 80 11,269
Kansas 7,186 65 11,107
Kentucky 17,825 99 18,001
Louisiana 5,339 53 10,105
Maine® 5,756 100 5,766
Maryland 17,100 76 22,597
Massachusetts 8,258 91 9,058
Michigan 26,845 93 28,718
Minnesota 20,830 96 21,706
Mississippi 6,889 40 17,163
Missouri 19,449 88 22,054
Montana 3,674 86 4,253
Nebraska 5,348 62 8,652
Nevada 7,612 100 7,612
New Hampshire 4,746 92 5,162
New Jersey 22,201 9 24,502
New Mexico 8,542 76 11,290

Ultimately, we determined that our population-based adjustment method was the most objective way to adjust for
undercounted arrest figures without introducing other statistical uncertainty.
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Ratio of Reporting Jurisdictions to

State FBI-Reported DWI Arrests  State Population, as a Percentage = Estimated DWI Arrests
New York 28,988 53 54,760
North Carolina 35,967 69 51,932
North Dakota 6,351 98 6,458
Ohio 34,254 71 48,049
Oklahoma 11,101 91 12,151
Oregon 9,019 48 18,932
Pennsylvania 44,615 94 47,677
Rhode Island 2,591 100 2,591
South Carolina 16,272 83 19,499
South Dakota 7,305 92 7,934
Tennessee 23,150 96 24,101
Texas 64,971 98 66,116
Utah 8,813 95 9,322
Vermont 2,144 93 2,300
Virginia 20,477 95 21,659
Washington 24,627 9 26,985
West Virginia 4,543 58 7,815
Wisconsin 24,588 95 25,789
Wyoming 3,157 89 3,532
Total 865,616 1,033,310

SOURCE: FBI-reported arrests, FBI, 2015, Table 69. Estimated arrests, author calculations.

@ FBI, 2015, does not include any arrest data from the District of Columbia’s municipal police force. For this one

Lurisdiction, we have substituted arrest figures from the city’s own reporting (Metropolitan Police Department, 2016).
The percentages are rounded, but the actual ratio is 99.8 percent, which is why there was an adjustment of ten

arrests.

The Method’s Effect on Cost Estimates

The fact that some states underreported DWI arrest data meant that previous MV PICCS
estimates for certain states were underestimating the cost of implementing four alcohol-related
interventions because we used the number of arrests to estimate the cost of state police time."*
The cost-effectiveness ratios in states with undercounted DWI arrests were far higher than those
in states with more-complete arrest data. For example, in Arkansas, a typical state, the cost-
effectiveness ratio of license plate impoundment was previously 163, when most other states
were in the double digits. The cost of implementation was only $181,000. After this revision, the
cost is $205,000 and the ratio is 146 ($30 million in benefits divided by the cost).

14 . . . .. .
Costs for sobriety checkpoints and saturation patrols are not based on existing arrest rates for DWI, so this new
calculation does not affect their costs.
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Automated Enforcement

New Assumptions About the Number of Cameras

Creating cost estimates for the number of red-light and speed cameras in the previous MV
PICCS was challenging because there is no reliable data source on how many red-light or speed
cameras are typically used to implement this intervention. In addition, we expect red-light
cameras to be used largely in urban areas, so it is difficult to develop statewide estimates.
Ultimately, we used state population and road network in miles within the state as explanatory
variables in a count regression model that predicts the number of cameras that a state would use.
In actual implementations, decisionmakers would probably select areas that studies identified
with sufficient traffic or red light-running behavior to have an impact, but, at the state level,
these data are not readily available and therefore are not included in the simplified regression
model.

Using road network—miles meant that we were underestimating the number of cameras in
some states (such as the District of Columbia and Delaware) and overestimating them in large
rural states. The overestimation in large states created very large dollar figures for
implementation (because of the number of cameras) and high fine revenue (due to our
assumption about the number of speeding drivers who would be ticketed, per camera).

When we first developed these estimates, we created high, medium, and low estimates for
each state, based on the intensity of implementation (high implementation assumed that the state
would deploy a higher number of cameras than those at medium or low implementation levels).
Although, at one point, we had considered the idea that a user might be able to select an
implementation level to analyze, this proved too complex, and we programmed the tool with the
medium-level estimate for all states. To address this issue and reflect many states’ shift away
from camera usage, we have now changed these estimates to the low level of deployment.

The Assumptions’ Effect on Cost Estimates

This change means that the number of cameras is now estimated to be lower and that fewer
drivers receive tickets."> For example, the cost in North Dakota to implement speed cameras was
previously estimated at $18.7 million, with fines of $70 million; in the revised tool, the cost is
$6.9 million and the fines are $3.3 million. Red-light camera costs decreased by proportionally

Btis certainly possible that a change in the number of cameras deployed would result in different driver behavior.
If people grew accustomed to a high number of cameras, over time, one might expect to see a lower number of
violations as people drive more slowly and stop more often at red lights. We could not, however, find estimates in
the literature of these long-term changes, so we programmed the tool with estimates we identified of the number of
violations per camera regardless of long-term behavioral changes. Across all interventions, it was too complex to
attempt to model longer-term changes in behavior.
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similar amounts. All states have decreased cost estimates and lower fines collected, but the

decreases are of lower magnitude in smaller states.

Table 4.2 summarizes the changes in cost estimates and how the final costs for exact

interventions changed. Like in Table 3.3 in Chapter Three, we selected a typical state, Georgia,

to demonstrate. Because the cost formulas are more complex than the effectiveness formulas, we

did not calculate all of the interim potential costs.

Table 4.2. Comparison of Costs Between MV PICCS 2.0 and 3.0 for Georgia, Based on Changes to
Inputs and Assumptions

Total Cost in

Changes to

Total Cost in

MV PICCS 2.0, Cost Updates That Noncost Inputs MV PICCS 3.0, Percentage
in Thousands Affect This That Affect This in Thousands Change from
Intervention of Dollars Intervention Intervention of Dollars 2015 Costs
Alcohol 124 Increase in state Update and 114 -8
interlock employee wages adjustments to the
number of DWI
arrests
Bicycle helmet 519 Increase in state Update to the state 619 19
employee wages; population
publicity costs adjusted
for inflation
Higher seat belt 0 None; we assume this None 0 Not applicable
fines intervention to have no
cost
In-person 520 Increase in state Update to the 631 21
license renewal employee wages number of licensed
drivers
License plate 453 Increase in state Update and 369 -19
impoundment employee wages adjustments to the
number of DWI
arrests
Limits on 17,885 Increase in state Update and 15,132 -15
diversion employee wages; court, adjustments to the
probation, and education number of DWI
costs adjusted for arrests
inflation
Motorcycle 1,858 Increase in police and Update to the 2,081 12
helmet state employee wages;  numbers of licensed
publicity costs adjusted  drivers and
for inflation motorcycle
registrations
Primary 6,756 Publicity costs adjusted Update to the state 7,292 8
enforcement for inflation population
seat belt law
Red-light 22,075 Increase in police and Decrease in the 5,422 -75
camera state employee wages;  number of cameras

equipment and publicity
costs adjusted for
inflation

deployed; update to
the number of
licensed drivers
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Total Cost in

Changes to

Total Cost in

MV PICCS 2.0, Cost Updates That Noncost Inputs MV PICCS 3.0, Percentage
in Thousands Affect This That Affect This in Thousands Change from

Intervention of Dollars Intervention Intervention of Dollars 2015 Costs
Saturation 8,146 Increase in police and Update to the 8,709 7
patrol state employee wages;  number of licensed

court, equipment, drivers

publicity, probation, and

education costs adjusted

for inflation
Seat belt 2,638 Publicity costs adjusted Update to state 2,769 5
enforcement for inflation population
campaign
Sobriety 6,066 Increase in police and Update to the 6,717 11
checkpoint state employee wages;  numbers of licensed

court, equipment, drivers and state

publicity, probation, and  population

education costs adjusted

for inflation
Speed camera 27,378 Increase in police and Decrease in the 11,049 -60

state employee wages; number of cameras

equipment costs deployed; update to

adjusted for inflation the number of

licensed drivers

Vehicle 19,985 Increase in state Update and 16,902 -15
impoundment employee wages; towing adjustments to the

cost adjusted for number of DWI

inflation arrests
Total 114,403 77,806 -32

Certain costs, such as inflation, increase uniformly across states, and all states experienced

some increase in their total populations and numbers of licensed drivers, which affect all

interventions that we assumed would contain a publicity component (red-light and speed

cameras, saturation patrols and sobriety checkpoints, and motorcycle and bicycle helmet laws).

Most states experience a substantial decline in the costs of red light— and speed-camera

enforcement because of the change in the assumed number of deployed cameras from medium to

low. The four interventions whose costs are partially based on the number of DWI arrests

(alcohol interlocks, license plate impoundment, limits on diversion, and vehicle impoundment)

could see increases or decreases in costs, depending on whether the adjusted number is higher or
lower than the number of DWI arrests in 2011. (In Georgia, arrests declined from 31,176 in 2011
to 25,278 in the 2015 adjustment, so all four of these costs went down.)
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Chapter Five. Tool Redesign

A major portion of this effort was redesigning the MV PICCS tool interface to make it more
intuitive for users to request an analysis and more easily interpret the results. Both NGA and
CDC had discussed the tool with officials from individual states who suggested that it could be
made more intuitive for users, in terms of both inputting information and understanding the
model results. To address these concerns, we made seven changes:

created a new map showing states’ current traffic safety profiles

redesigned the way in which users input interventions for analysis

combined cost-effectiveness and portfolio analysis into one set of model outputs
changed the way in which fine and fee information is provided

streamlined the sensitivity analysis

e displayed the key results in boxes and provided graphics of some results

e incorporated additional information about interventions.

This chapter explains the changes that we made to streamline the tool and provides
screenshots of the new user interface.

Map

Instead of selecting a state from a drop-down list, we provided a color-coded map for users to
select a state. The color-coding is based on the number of people killed in 2015 traffic crashes
per 100,000 people. The underlying data are accessible in a sortable table on a separate tab. See
Figure 5.1.
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Figure 5.1. The Input Screen with Map

Welcome to MV PICCS (the Motor Vehicle Prioritizing Interventions and Cost Calculator for States). MV PICCS is a web tool that helps you review the
costs and benefits of different statewide interventions designed to prevent motor vehicle-related injuries and deaths. MV PICCS selects the most
cost-effective combination of interventions for implementation under a given budget and user identified parameters. Currently, fourteen effective
interventions are available for you to select.

Motor Vehicle Crash Death Rates in 2015

MV PICCS provides results specific to each state. To start your analysis, click on a state

MAP VIEW TABLE VIEW

‘ : Washington D.C.

34 . 247 34 7

The darker the shade, the higher the traffic crash fatality rate per 100,000 persons in that state.

When the user clicks on a state, the tool provides an input screen for that state. Underneath
the map, a tab shows which state is currently being analyzed. The user can have more than one
state open at a time and easily switch between them by clicking on the name of the state.

Selecting Interventions

After the user selects a state (this example uses Pennsylvania), the tool displays a list of
14 interventions. As a default, the interventions with a check mark are those that are not already
implemented in that state. (The tool also indicates these interventions using bold italics.) The
user can check or uncheck boxes as desired, but our goal was that the default would allow the
user to see the results that would occur if the selected state implemented all interventions that are
not already in place. A toggle allows the user to return to the selection of only unimplemented
interventions.
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The user must enter a budget for analysis. If desired, the user can also check the Use Fines
and Fees box, but the default is that it is unchecked. This screen also allows the user to select the
sensitivity analysis. This screen is shown in Figure 5.2.

Figure 5.2. Intervention Selection

PENNSYLVANIA X
Select the interventions you want to analyze, enter a budget, and then hit 'RUN MODEL'

Select interventions to run

$ Enter 3 budget amount here

The interventions in bold italics are notr implemented in this stats
[[J Use Fines and Fees 8@ s=i=ct All Unimplementad
The “Use Fines and Fees” box means whether the money collectad from violators should

be used to offset the cost of implementation. |f you do not select this box, the tool will
only select those interventions whose implementation cost is less than the budget you

provide. Alcohol Interiocks @

D Add Sensitivity Analysis Bicycle Helmst o D
Sensitivity analysis allows you to change efault values for the percent reductions in

deaths and injuries and the dollar values o ing lives and preventing injuries. Increased Seat Belt Fine @

(-] v

RUN MODEL In Person Renewal .

License Plate Impoundment -]

Limits on Diversion @

Mororcycle Helmet -]

<]

Primary Enforcement Seat Belt Law o

Red Light Camera o D
Sawration Patrols @
Sear Belt Enforcement Campaign o
Sobriety Checkpoints -] D
Speed Camera -]
Vehicle Impoundment -]

RUN MODEL

Model Outputs

The tool runs when the user selects Run Model. One major difference from MV PICCS 2.0
is that there are no longer separate model runs for cost-effectiveness and portfolio analysis. The
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difference between these two types of runs was that the cost-effectiveness model analyzed each
intervention separately, while portfolio analysis accounted for the fact that some interventions
were related to each other and might double-count some of the benefits. For example, if both
saturation patrols and sobriety checkpoints were implemented, one would not expect the full
benefits from each because some people who would have been deterred from driving with
saturation patrols would also have been deterred from driving in the presence of sobriety
checkpoints.

Given that some users reported that it was difficult to understand the differences between the
two model runs and the fact that they could not be compared side-by-side within the tool, we
now include all results in one model run.'® An intervention table (see Figure 5.3) shows the
individual cost and effectiveness results for each intervention that the user selected. If the model
selected the intervention, the row is shaded in blue. At the bottom of the table are two rows of
totals, TOTAL OF ALL SELECTED INDIVIDUAL INTERVENTIONS and ADJUSTED
TOTAL OF SELECTED INTERVENTIONS.

The TOTAL OF ALL SELECTED INDIVIDUAL INTERVENTIONS row sums all of
the costs of the model-selected interventions (the equivalent of the cost-effectiveness analysis). If
two or more interventions are related, the ADJUSTED TOTAL OF SELECTED
INTERVENTIONS row shows the total value but adjusted to account for potential double-
counting. The values in the ADJUSTED TOTAL OF SELECTED INTERVENTIONS row
should always be equal to or lower than those in the TOTAL OF ALL SELECTED
INDIVIDUAL INTERVENTIONS row. If they are equal, it means that none of the
interventions are related, so selecting them at the same time does not lead to any adjustments. If
two or more related interventions are selected by the tool, the ADJUSTED TOTAL OF
SELECTED INTERVENTIONS row will show that fewer lives are saved, fewer injuries
prevented, and overall benefits are lower."’

o mmv PICCS 2.0, the model could select different interventions for the same state budget depending on whether
it was running in the cost-effectiveness mode or the portfolio analysis mode. In practice, this seldom occurred. The
current configuration does not allow the model to select different sets of interventions but rather runs the cost
adjustments on the interventions selected in the cost-effectiveness mode.

17 Only the primary enforcement seat belt law and seat belt enforcement campaign interventions are programmed to
adjust the cost to implement if both are selected, because the increased seat belt fine intervention always has a cost
of 0. If one or more seat belt interventions is selected, the net cost will be higher because the fines and fees are
lower. We did not adjust for cost to implement and fines and fees for the other sets of related interventions because
the ways in which they are implemented differ, while the seat belt interventions are more similar to each other.
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Figure 5.3. The Intervention Details Table

Intervention Details

Intervention Lives Saved Injuries Prevented Cost to Implement ] Fines and Fees @ Net Cost @ Benefits @

*Alcohol Interfocks B 2z 2 $364,000 w0 364,000 $22,004,000
“lncreased Seat Belt Fine B 53 5548 w 7,774,000 7,774,000 £230,440,000
*In Person Renewal B a6 3008 £2,542,000 s0 $3,942,000 246,296,000
*ticense Plate Impoundment B 1 94 853,000 48,597,000 57,646,000 25,501,000

*Limits on Diversion E 3 9 3 = 16,216, $26,645, 20,839
“Motorcycle Helmet B 5t 935 3,786,000 203,000 3,583,000 497,865,000

“Primary Enforcement Seat Belt Law B 234,62 5,072 9,546,00¢ s 5
+Saturation Patrols B 65 99 £34,433,000 46,204,000 8,239,000 338, 794,000
*Seat Belt Enforcement Campaign B a4 4262 4,544,000 3,033,000 3,513,000 $257,457,000

*Speed Camera B 65 2361 423,607,000 4,727,000 36,680,000 $250,286,000
*Vehicle Impoundment E 32,828 6,328, 505 9,08
TOTAL OF ALL SELECTED INDIVIDUAL INTERVENTIONS 326 15296 37,327,000 528,436,000 8,891,000 3828,452,000

ADJUSTED TOTAL OF SELECTED INTERVENTIONS 320 14950 337,327,000 537,809,000 39,528,000 $811,082,000

n o related interventions. This is 8 more realistic assessment because some interventions target the same groups of drivers (e.g,, alcol ‘°

Five previous model outputs are no longer displayed. One is the cost, by cost component
(publicity, police costs, and so forth). This was previously displayed only in the aggregate, so it
was not helpful to users who were interested in specific cost components for specific
interventions. In consultation with NGA and CDC, we determined that the space needed to
display this could be better used for graphical display of other results.

The second is the cost—effectiveness ratio. Although this is the basis for the model’s selection
of specific interventions, discussions with NGA and CDC indicated that reducing the number of
outputs displayed to the user would increase the utility of the tool. Some users also found it
difficult to interpret a negative cost—effectiveness ratio, which was the case when the net costs
were negative. Third, we deleted cumulative cost, which users can derive on their own, if
desired. Finally, we deleted two lines that showed other types of costs: offender costs (costs that
an offender bears other than fines and fees, such as installing an alcohol interlock) and
compliance costs (costs that an individual bears to comply with a new law, such as purchasing a
motorcycle helmet). These costs were not part of the implementation costs, so no calculations
have changed as a result.

Fines and Fees

Including the fines and fees as part of the net cost is no longer the default option. When the
user checks the box to include fines and fees, these amounts are displayed in the Intervention
Details table (Figure 5.3). However, the original cost to the state (Cost to Implement) is still
displayed separately. User feedback indicated that negative costs were confusing. Although a
value in the Net Cost column can still be negative when the fines and fees are larger than the
implementation cost, now the individual costs and fines and fees are shown separately.
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Sensitivity Analysis

The sensitivity analysis was previously available for only the portfolio analysis run but is
now available for the full run. The user can now input user-specified values for two types of
inputs: the percentage of fatalities and injuries that a particular intervention would reduce and the
value of saving a life or preventing an injury. These values are now displayed in a way that users
should find more intuitive (the values for each intervention are side by side and use percentage
notation [17% rather than 0.17]). See Figure 5.4.

We eliminated from the sensitivity analysis the ability to change the values for the
implementation cost of an intervention and the injury-to-fatality ratio. Because many separate
costs are included in the implementation costs (including, in some cases, the fines and fees), we
were concerned that users would have difficulty producing alternative credible total costs. (Even
with MV PICCS 2.0, the tool’s programming grew too complex for us to allow users to change
individual cost components.) Also, we were concerned that users might use unrealistic injury-to-
fatality reduction ratios and skew the results.
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Figure 5.4. Sensitivity Analysis Inputs

Select interventions to run

The interventions in bold italics are not implemented in this state

‘ Select All Unimplemented

Sensitivity Analysis

Benefit of preventing one Injury Benefit of saving one life

$21,770 $ 1,519,802
RESET

Injury Fatality

Reduction  Reduction

Factor Factor @
Alcoho Intertocks @ | 24P 245
Bicycle Helmet @ Ol 155 1505
Increased Seat Bett Fine @ | 7.2ps 7.2%
In Person Renewat @ | aps| 9pe
License Plate Impoundment @ | 27ps 27p%
Limits on Diversion @ (] 1P| 1156
Motorcycle Heimet @ [ 289pe[ 289
Primary Enforcement Seat Belt Law @ | 7ps| 7}
Red Light Camera @ Ol 17p%| 17}
Saturation Patrots @ [ 178pe[ 179
Seat Beit Enforcement Campaign @ | 5.4p%| 5.4/
Sobriety Checkpoints @ Ol 206/ 8.1
Speed Camera @ ] 12bs| 12%
Vehicle Impoundment @ [ 304pe[  30.4f%
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Key Results and Graphics

Several key pieces of information are now displayed in graphic form, along with being
shown in the Intervention Details table. We have added four types of graphics:

e acolor-coded map of the United States, which displays fatalities and fatality rates when
the user hovers over a state (see Figure 5.1).

e call-out boxes listing the interventions that the model selected and summarizing the total
benefits (lives saved, injuries prevented, monetary benefit) and the total costs
(implementation cost, fines and fees collected, and net cost) (see Figure 5.5).

e pie charts of lives saved, injuries prevented, and monetary benefits. These show the user
how the total breaks down among the interventions that the model selected (see
Figure 5.6).

e a bar chart of implementation costs. To reduce possible confusion, this shows the
implementation costs on a right-hand bar and the fines and fees on a left-hand bar. The
net cost, which is the total implementation cost minus the fines and fees, is shown above
the bar chart in text (see Figure 5.7).

Figure 5.5. Call-Out Box with Model Run Results

Results for Pennsylvania with $10,000,000 budget, and fines included

Interventions Selected by Total Benefits Total Costs

Model

Alconol Interlocks @ Lives Saved Implementation Cost

n:rea;‘-edSeatBe\Fnee 326 337.33M

n Person Renewsl @

License Piste Impoundment @ Injuries Fines and Fees

Motorcycle Heimet @ Prevented Collected

Saturation Patrols @ 15,296 $28.44M

Seat Belt Enforcement Campaign @

Speed Camers @ Monetary Net Cost
Benefit $8.89M

$828.45M

The first two pie charts also display a new piece of information that was not available in the
previous MV PICCS: the percentages of all lives saved and injuries reduced for a suite of
interventions. This gives the user a sense of the magnitude of the potential reductions. In no state
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would implementing all of these interventions reduce traffic deaths and injuries to 0, but the user
can now easily see whether the potential impact is a 5-percent reduction or a 30-percent one.
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Figure 5.6. Pie Charts of Benefits

Potential Lives Saved with Selected Interventions

Total: 326

This chart shows Bw by of Feis saved by each ntervention. I the numbsens ane hard 1o read or not wadsbe, hovir awer
the ndaidual Shoe’. These istervintions weud reduce the number of pecple who ane kiled i witscle crashes eviry yoarin
Punrnytuanay 3.0 percent

Potential Injuries Prevented with Selected Interventions

Total: 15,296

Molorcyche Het Swtunton Mercis

713 am
I Perucs Mesewsl

Lo St Set Eatceownent

Curpwge

4w
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Figure 5.7. Bar Chart of Implementation Costs and Fines and Fees

Potential Implementation Cost of Selected Interventions
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Total Feas and Fines: $25.44M
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Additional Intervention Information

In several places, the user can hover over or click on buttons that provide more details. In the
selected intervention box, as well as in the box where the user determines which interventions to
analyze, a small “information” button next to the intervention name provides a sentence about
the intervention when the user hovers over it. Similar buttons are provided for the injury-to-
fatality reduction ratios in the sensitivity analysis. Hovering over individual slices in the pie
charts provides the exact number that corresponds to that slice; if many interventions have been
selected, the smallest ones appear as Other, with details provided directly below.'® Finally,
clicking the icon next to the name of each intervention in the Intervention Details table brings the
user to the fact sheet about that intervention, which opens in a separate tab.

Finally, we used the PRINT REPORT button to allow the user to generate a Portable
Document Format (PDF) report of the main calculations and graphics for any model run.

A sample PDF is provided beginning on the next page.

' The program we used to create these pie charts, Google Charts, cannot be modified to display all of the numbers.
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MV PICCS Model Run Results for Pennsylvania with
$10,000,000 Budget, and Fines Included

Pennsylvania Motor Vehicle Crash Deaths and Injuries in 2015

Total number of deaths: 1,200
Total number of injuries: 84,028
Death rate (per 100k people): 9.4

Data Sources: Fatality Analysis Reporting System, General Estimates System, and U.S. Census. See MV PICCS tool for details.

The charts below show the potential number of lives saved, injuries prevented, monetary benefit, and
implementation costs of a particular combination of traffic safety interventions. The MV PICCS tool selected this
combination of interventions based on which of the 14 available interventions were identified by the user for
analysis, as well as the budget provided by the user. The user is responsible for including only those interventions
that are not already implemented in Pennsylvania.

Potential Lives Saved with Selected Interventions
Total: 326

Saturation Patrols

Motorcycle Helmet 65
51

License Plate

Impoundment Seat Belt Enforcement
14 Campaign

In Person Renewal ' 44
16

Increased Seat Belt Fine

59 Speed Camera
Alcohol Interlocks 65
12

This chart shows the number of lives saved by each intervention. These interventions would reduce the number of people who are killed in vehicle crashes every year
in Pennsylvania by 27.2 percent.

These results were generated by CDC's online tool Motor Vehicle Prioritizing Interventions and Cost Calculator for States.

1of4
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Potential Injuries Prevented with Selected Interventions

Total: 15,296
Saturation Patrols
919
Seat Belt Enforcement
Campaign
4,161
S !

Motorcycle Helmet

935
In Person Renewal

1,005

Increased Seat Belt Fine
5,548

Speed Camera
2,361

Other

36T

This chart shows the number of injuries prevented by each intervention. These interventions would reduce the number of people who are injured in vehicle crashes
every year in Pennsylvania by 18.2 percent. The grey ‘Other’ slice consists of the following interventions: Alcohol Interlocks (173), License Plate Impoundment (194).

Potential Monetary Benefit of Selected Interventions
Total: $828.45M

Saturation Patrols
118,794,000
Motorcycle Helmet
97,865,000
In Person Renewal
46,196,000
Speed Camera
Increased Seat Belt Fine 210 448000 150,186,000
210,448,000
Other
' 47,505,000

This is the value of all lives saved and injuries prevented, based on an assumed value of saving a life and preventing an injury. These values are based on estimates of
things like medical costs, lost productivity, and insurance. The grey 'Other’ slice consists of the following interventions: Alcohol Interlocks ($22.00M benefit), License
Plate Impoundment ($25.50M benefit).

Seat Belt Enforcement
Campaign
157,456,000

These results were generated by CDC's online tool Motor Vehicle Prioritizing Interventions and Cost Calculator for States.
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Potential Implementation Cost of Selected Interventions

Total Cost: $37.33M
Total Fees and Fines: $28.44M
Total Net Cost = Total Cost - Total Fees and Fines: §8.89M

I Alcohol Interlocks (50.16M)
Increased Seat Belt Fine (S0.00M)

[ In Person Renewal (31.94M)
Cost [ License Flate Impoundment (50.85M)
[ Motorcycle Helmet ($3.79M)
Saturation Patrols ($14.43M)
[ 5eat Belt Enforcement Campaign (§4.54M)
Fines and Fees I|I.

[ Speed Camera ($11.61M)
-50M -25M 0 25M 50M
Dollars $
The cost bar, $37.33M, is the total cost to Pennsylvania to implement all interventions in the legend. The cost of each individual intervention is shown in the legend.

Costs include things like police and other staff costs, equipment, and publicity. The fines and fees bar, $28.44M, is the amount of money that would be paid to state
and local jurisdictions by violators.

Intervention Details

I denotes selected by model

Intervention Lives Saved Injuries F Cost to Impl Fines and Fees Net Cost Benefits

*Limits on Diversion $32,765,000 $16,116,000 $16,649,000  $10,839,000

*Primary Enforcement Seat Belt Law 57 5394 $14,617,000 $5,071,000  $9,546,000 $204,056,000

*Vehicle Impoundment 16 219 $31,828,000 $26,328,000  $5,500,000  $29,084,000
TOTAL OF ALL SELECTED INDIVIDUAL INTERVENTIONS 326 15296 $37,327,000 $28,436,000  $8,891,000 $828,450,000
ADJUSTED TOTAL OF SELECTED INTERVENTIONS 320 14950 $37,327,000 $27,809,000  $9,518,000 $811,080,000

This table shows only the interventions that were selected for analysis. The interventions in bold italics and marked with an asterisk are not currently implemented in
Pennsylvania. The shaded rows are the ones selected by MV PICCS based on two criteria. First, only interventions whose net cost is less than the budget provided
were selected. Second, interventions are prioritized based on their cost-effectiveness ratio, which is the benefit divided by the net cost.

The row 'TOTAL OF ALL SELECTED INDIVIDUAL INTERVENTIONS' sums all of the shaded rows.

The row 'ADJUSTED TOTAL OF SELECTED INTERVENTIONS' makes some adjustments based on the selection of related interventions. This is a more realistic
assessment because some interventions target the same groups of drivers (for example, alcohol impaired drivers).

These results were generated by CDC's online tool Motor Vehicle Prioritizing Interventions and Cost Calculator for States.

3of4
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Sensitivity Analysis Input Values

Benefit of preventing one injury:  $21,770

Benefit of saving one life:

Interventions

Injury Reduction Factor

Fatality Reduction Factor

Alcohol Interlocks

Increased Seat Belt Fine

In Person Renewal

License Plate Impoundment

Limits on Diversion

Motorcycle Helmet

Primary Enforcement Seat Belt Law
Saturation Patrols

Seat Belt Enforcement Campaign
Speed Camera

Vehicle Impoundment

Through sensitivity analysis, MV PICCS allows users to change the defaults in the tool for two types of values: the benefit of saving one life or preventing one injury,
and for the effectiveness of any intervention (the percent of deaths or injuries that it would reduce if implemented). The table above shows the default values; any

24%
7.2%
9%
27%
11%
28.9%
7%
17.9%
5.4%
12%
30.4%

24%
7.2%
9%
27%
11%
28.9%
7%
17.9%
5.4%
12%
30.4%

changes made by the user are highlighted in yellow. Other default values cannot be changed.

These results were generated by CDC's online tool Motor Vehicle Prioritizing Interventions and Cost Calculator for States.
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Chapter Six. Limitations and Future Refinements

Building a model of this type, particularly for the state level, requires many assumptions. In
many cases, the available data and evidence base do not provide as much information as would
be ideal, and there is certainly room for reasonable disagreement about the assumptions we have
made. For example, the existing studies do not always report the intervention’s effect on the
outcomes of most interest. In fact, we have an estimate of the effect on injuries for only one
intervention, so, in the absence of better information, we assume that the reductions in the
number of injuries for other interventions are proportional to the reductions in the number of
deaths. Moreover, the estimates of the effects are based on studies identified in our original
literature review conducted in 2014 and thus might not reflect the most up-to-date evidence from
the literature.

As another example, the cost-effectiveness estimates assume the level and characteristics
(e.g., whether there was a publicity campaign) of implementation of the successful intervention
in the jurisdiction where it was originally implemented and evaluated. If the intervention is not
implemented at the same level (e.g., not as much publicity about a seat belt enforcement
campaign) as assumed in the tool, the estimated costs and effects reported in the tool might not
reflect actual results.

The data that are used in the analysis also have limitations. We were able to partially address
some of these limitations in this update to the tool. For example, when we originally built the
tool, we could not identify a data set that provides comprehensive information on motor vehicle—
related injuries. The available data sources that provide information on injuries describe only a
sample of crashes. We therefore had to make a set of assumptions to translate the available data
into the information needed for the tool. Although we still could not identify a comprehensive
source for the injury data, in this update to the tool, we were able to refine the methods to
generate more-accurate estimates of the total number of injuries (see Table 3.1 in Chapter
Three). Similarly, the FBI DWI arrest data are incomplete and thus understate the number of
arrests. In this update, we adjusted the DWI arrest data by assuming that the arrest rate is
constant across reporting and nonreporting jurisdictions in a particular state and extrapolating
that to a total for the state.

Given the number of assumptions and the limitations noted, we have tried to be very
transparent, describing our assumptions and calculations in detail in both the original report and
this update, so readers can assess the assumptions themselves. Those who disagree with the
assumptions can conduct a limited set of sensitivity analyses with the tool by adjusting the model
parameters (i.e., value of an injury prevented, value of a fatality prevented, and percentages of
injuries and fatalities that an intervention reduces) and use that analysis to inform their selections
of the most cost-effective interventions.
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Possible Future Refinements
Several other refinements to MV PICCS could be made in future revisions. These include

¢ the ability to compare multiple intervention combinations within a state. Right now,
MYV PICCS can display the results of only one model run per state. A user who wants to
compare different combinations of interventions, different budgets, or different inputs
using sensitivity analysis must run each model separately and save or print the results in a
PDF for a side-by-side comparison. One future refinement would be the capability of
making these comparisons within the tool itself.

¢ the ability to produce machine-readable data for further analysis. The current Print
Report button creates a PDF with the same graphics and data tables that are displayed on
screen. A future refinement would be to allow the user to download the results as an
Excel file to conduct any further analysis.

e the ability to reverse-engineer the budget. Currently, the user has to submit a specific
budget, and the tool selects interventions based on that budget. In a reverse-engineered
tool, the user would be able to ask, “What budget do I need to reduce fatalities in my state
by X percent?”” The tool would be able to provide a budget and a suite of interventions to
reach that target.

Some other desirable characteristics are probably too difficult to enact without creating an
entirely new tool. Because of the complexity of the cost calculations, it would be difficult to add
specific cost elements to the list of inputs that users could change via the sensitivity analysis.
Similarly, it would be conceptually difficult to add in the long-term consequences of enacting
certain interventions (for example, rates of drunk driving might go down with aggressive use of
drunk-driving interventions, which would then change the number of drunk-driving arrests per
year, which would lead to changes in costs and arrest rates). However, given that the literature
generally focuses on short-term responses, many more assumptions would be required, and the

complexity would increase enormously.

Conclusion

The estimates that the tool provides are approximations. They are meant to give
decisionmakers a sense of the relative costs and effects of different interventions under
consideration. The tool might not capture some other costs and benefits that should be
considered (e.g., the improved employment or quality of life among people who are deterred
from driving while drunk) or political issues that make some interventions more feasible than
others, such as opposition to certain types of laws. In essence, the outputs are designed to be one
category of information in a decisionmaking process about which interventions to implement.

Despite the necessary reliance on assumptions to build the model, we believe that the tool
continues to be of great use to state decisionmakers. Although information about which
interventions are effective has been generally available, MV PICCS is the first effort to estimate
the implementation costs across a broad array of interventions and to translate these costs to the
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state level according to a specific state’s demographics and traffic crash profile. States need
information on both the potential costs and effects of interventions to make informed resource
allocation decisions.
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Appendix A. Interventions Considered but Not Included

As noted in Chapter Two, we ultimately decided not to include two new interventions:
lowering BAC limits to 0.05 from 0.08 and cell phone and texting bans. This appendix
summarizes the literature we reviewed for both interventions.

Lowering Blood Alcohol Concentration Limits to 0.05

Currently in the United States, all states and the District of Columbia use a BAC limit of 0.08
(measured in grams of alcohol per 100 deciliters of blood) as the basis for a DWI charge. This
intervention would lower that BAC level from 0.08 to 0.05. Many other countries have BAC
levels of 0.05 or even lower (World Health Organization, 2014)."

The jurisdictions where 0.05 BAC limits have been shown to be effective use enhanced
enforcement of various types. Australia, which has the largest number of studies, has long used
random breath testing (RBT) (Henstridge, Homel, and Mackay, 1997). An Austrian study found
that the 0.05 limit decreased injury crashes by 7.6 percent, noting that “lowering the legal BAC-
limit from .08% to .05% in combination with intensive police enforcement and reporting in the
media leads to a positive short term effect” (Bartl and Esberger, 2000). The paper does not
explain how this intensive police enforcement was applied. In contrast, in Canada, a lack of long-
term effectiveness in lowering the BAC limit to 0.05 was attributed to the fact that “perceived
certainty and perceived celerity did not seem to be increased much, nor for very long” (Vingilis
et al., 1988, p. 16).

The main ways to increase enforcement are through various types of sobriety checks, which
give police the authority to stop a driver to administer a breath test, regardless of whether the
vehicle is being driven erratically. These checks can be distinguished by the operational
characteristics, the level of publicity, and the intensity of use. MV PICCS already contains
fatality reduction estimates for two types of checkpoint programs: sobriety checkpoints and
saturation patrols. Australia uses a type of checkpoint not used in the United States: RBT.

' The state of Utah passed a law lowering the BAC limit to 0.05, but the law does not take effect until
December 31, 2018 (Fell and Voas, 2017).
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RBT allows police to pull over any driver for immediate breath testing, regardless of the
driver’s behavior. It can be carried out on either a mobile or stationary basis; generally, the
enforcement is along the roadside, with police vehicles available to follow drivers who attempt
to evade the checkpoint (Ferris et al., 2015). One important distinction separates RBT from the
types of checkpoints generally operated in the United States:

In the Random Breath Testing (RBT) program in Australia, cars are stopped at
checkpoints or by roving units, regardless of suspicion of alcohol use, and a
breath alcohol test is administered. In the United States, sobriety checkpoints
stop cars randomly, and breath alcohol tests are administered only if the use of
alcohol is suspected through odor, actions, presence of containers, or other
means. The key feature of both interventions is that vehicles are stopped
regardless of the suspicion of alcohol use, but in the Australian RBT all drivers
who are stopped receive a breath test while only drivers suspected of drinking are
tested in the United States. (Peek-Asa, 1999, p. 58)

We identified five studies that conducted meta-analyses of checkpoints; many of them
include the same original studies:

e The most recent, reported in Bergen et al., 2014, reviewed studies only from 2000 to
2012, finding a median reduction of 8.9 percent in fatalities related to drunk driving.
(This study combined findings from both checkpoints and RBT because only one RBT
study was identified. All other studies were conducted in the United States.)

e The Bergen et al. work updated a review by Shults et al., 2001, that found decreases in
fatal crashes by 20 and 26 percent with sobriety checkpoints in two studies and a median
22-percent decrease in fatal crashes with RBT. (Elder et al., 2002, analyzes the same
group of studies and reaches similar figures.)

¢ In Erke, Goldenbeld, and Vaa, 2009, the authors conducted a meta-analysis of studies of
various checkpoint types, including RBT, looking at their effectiveness in reducing
crashes. Overall, when controlling for publication bias, they found that, on average,
checkpoints reduced crashes (both injury and fatality) by 14 percent. Broken down by
crash type, checkpoints reduced injury crashes by 16 percent and fatal crashes by
6 percent. Comparing different countries, they found that Australia had the best results,
with a 17-percent reduction, while the U.S. reduction was 8 percent. (The report did not
provide a figure for Australian programs by reduction in injury versus fatal crashes.)

e A meta-analysis of various police interventions found that RBT reduced the percentage of
injury crashes by 30.6 percent, while checkpoints reduced them by 22.8 percent (Blais
and Dupont, 2005).

The estimate in the original MV PICCS is from Fell, Tippetts, and Levy, 2008, which looks
across multiple U.S. states. Our own interpretation of that analysis led to our estimate of the 8.1-
percent reduction that we use in the tool for sobriety checkpoints.

We think that the Australian evidence presents a good proxy for U.S. conditions (compared
with European countries, Australia has higher rates of driving and more rural driving), and it has
been successful in reducing traffic crash fatalities. When Australia made 0.05 the legal BAC
limit throughout the country in 1991 (it had previously been enacted by some but not all
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provinces), there were approximately 12.2 deaths from crashes per 100,000 people (Bureau of
Infrastructure, Transport and Regional Economics, 2012, Table 29), a rate similar to the current
U.S. rate (11.3 for 2015). Since then, the country has seen a substantial decrease in crash
fatalities. By 2011, it had fallen to 5.1 (Bureau of Infrastructure, Transport and Regional
Economics, 2016, Table 2.1).

Because both RBT and 0.05 BAC limits have been in use for several decades in Australia,
sorting out their effects is difficult. One early and often-cited study found large reductions for
both RBT and 0.05: For Henstridge, Homel, and Mackay, 1997, the authors found reductions in
the number of fatal crashes ranging from 24 to 48 percent (depending on the province), but these
large reductions were not sustained over time. The 0.05 limit was also found to contribute to
reductions in the number of fatal crashes, even when controlling for RBT: 8 percent in one
province and 18 in another. The report did not look at whether these reductions were sustained
over time.

On the other hand, a more recent study found different results. Nghiem, Commandeur, and
Connelly found that RBT in Queensland province (both its introduction in 1988 and its
expansion in 1998) was associated with decreases in fatalities of 11.3 and 26.2 percent, while the
Safe4Life program that prioritizes enforcement of drunk- and drugged-driving laws reduced
fatalities by 14.3 percent (Nghiem, Commandeur, and Connelly, 2016). However, they noted,
“We found that there was not enough statistical evidence to confirm the effects of the first
initiatives to limit BAC to 0.1 in 1968, and to 0.05 in 1982 (Nghiem, Commandeur, and
Connelly, 2016, p. 71).

A study comparing results of RBT across all Australian provinces found that the program
considered the most effective is in the province of New South Wales. The main differentiator is
the ratio of RBT to licensed drivers (1 to 1), meaning that, on average, in a given year, a driver
can expect to be pulled over once. This intensity has increased over time, and the crash
reductions have been maintained (Ferris et al., 2015).

Challenges in Incorporating Lower Blood Alcohol Concentration Limits into MV
PICCS 3.0

Informed by this review, we considered two ways in which lower BAC limits could be
incorporated into the tool. Each has significant drawbacks.

Restrict 0.05 to Be Selected Only When Sobriety Checkpoints Are Selected

One way to incorporate lower BAC limits into MV PICCS is to allow users to select the 0.05
intervention only when sobriety checkpoints are selected. This could be programmed into the
tool relatively easily—the 0.05 check box would be grayed out unless sobriety checkpoints were
also selected. (Alternatively, we could have two sobriety checkpoint boxes, one for 0.08 and one
for 0.05, and the user could select only one.)
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The drawback to this solution is that, when sobriety checkpoints are used, the tool already
uses an assumption of an 8.1-percent reduction in the number of fatalities related to drunk
driving (Fell, Langston, et al., 2008). This is higher than most studies of the effectiveness of
0.05. Henstridge, Homel, and Mackay found an 18-percent reduction in one Australian province
and 8 percent in another (Henstridge, Homel, and Mackay, 1997); Bartl and Esberger found
7.6 percent in Austria (Bartl and Esberger, 2000); and Blais, Bellavance, et al. found 3.7 percent
across most Canadian provinces (Blais, Bellavance, et al., 2015). The abstract for Fell and
Scherer, unpublished draft, states that the authors, in their meta-analysis, found an average 11.1-
percent reduction in fatal crashes, but this includes BAC levels lower than 0.05. We have not
been able to review the full paper; at the time this report was written, it was not published, and
the authors provided only the abstract.

Given the overlap between BAC and enforcement, it does not seem appropriate to attribute
all of the potential reductions in the number of fatal crashes to reductions in the BAC limit alone.
We have been unable to locate any checkpoint studies in countries where we are confident that
there was a BAC limit of 0.05 when the study was conducted. One problem is that many of the
studies cited in Erke, Goldenbeld, and Vaa, 2009, which we used as a starting point, are quite old
(e.g., Mercer, 1985; Mercer, Cooper, and Kristiansen, 1996; L’Hoste, Duval, and Lassarre, 1983;
Tornros, 1995; Derby and Hurst, 1987; and Mathijssen and de Craen, 2004) and do not report the
BAC limit at the time. Also, disappointingly, some of these studies—many of which were short
term in nature—did not find significant reductions.

Combine a 0.05 Blood Alcohol Concentration Limit with Random Breath Testing

Another strategy would be to assume that a 0.05 BAC limit would be combined with RBT.
Ferris et al. found that New South Wales province in Australia had the most successful program
within that country (Ferris et al., 2015). RBT was introduced in 1982 (the BAC limit had been
lowered to 0.05 in 1980—Henstridge, Homel, and Mackay, 1997). Over time, the frequency of
RBT has increased to 4.42 million stops for a population of 4.89 million licensed drivers,
meaning that a driver can expect to be stopped an average of once per year for a breath test
(Ferris et al., 2015). An earlier study noted the importance of pairing a 0.05 BAC limit with
RBT: “any effects of the .05 law may not have been sustained if RBT had not been introduced
two years later” (Homel, 1994, p. 147).

Ferris et al., 2015, also provides a list of best practices for RBT. To be as effective as
possible, RBT should be

¢ highly visible and random, such that drivers perceive a high likelihood of being pulled
over

e emphasized during times when people are likely to be drinking

e (difficult for drivers to avoid

e certain in terms of punishment (that is, all drivers who are over the limit should face
consequences)
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e supported by effective publicity.

Henstridge, Homel, and Mackay found a 15-percent reduction in all fatal crashes (not
exclusively those related to drunk driving) in effect a decade after RBT was introduced
(Henstridge, Homel, and Mackay, 1997, Table 3.8). This rate plateaued in the late 1990s, but
analysis for 2000 through 2012 found reductions in the rate of alcohol-related crashes per
100,000 licensed drivers, from 5.05 to 2.78 (Ferris et al., 2015). These are not directly
comparable to Henstridge’s figures because the metric is alcohol-related crashes (presumably of
any level of severity) and not fatal crashes.

However, RBT appears to be unconstitutional, based on the U.S. Supreme Court decision in
Mich. Dep’t of State Police v. Sitz (496 U.S. 444, 110 S. Ct. 2481, June 14, 1990). The court
ruled that sobriety checkpoints did not constitute unreasonable search and seizure. However, only
a driver who gave police officers reason to believe that he or she was drunk could be subject to
breath testing (Fell, Lacey, and Voas, 2004). Therefore, it would be difficult to assume that states
could adopt RBT, which might negate some of the effectiveness that Australia experienced after
lowering its BAC limit.

Cell Phone and Text Messaging Laws

Goodwin et al., 2015, includes information on laws about cell phone and text messaging
along with high-visibility enforcement (HVE) of these laws. This section combines the law and
enforcement sections verbatim from Goodwin et al., 2015, as well as other literature we review
that was not mentioned in those sections. Table A.1 provides information on cell phone and
texting bans, by state.

Table A.1. State Bans on Cell Phone Use, 2017

State or Cell Phone Ban: Cell Phone Bans: Novice
District Handheld Ban School Bus Drivers Drivers Text Messaging Ban
Ala. — — 16, or 17 with intermediate Yes®
license <6 months?
Alaska — — — Yes?®
Ariz. — Yes® — <18 in graduated
driver’s license onIyb
Ark. 18-20 years old® Yes® <18° Yes®
Calif. Yes® Yes® <18° Yes®
Colo. — — <18? Yes?®
Conn. Yes?® Yes?® <18? Yes?®
Del. Yes?® Yes?® Learner or intermediate Yes?®
license®
D.C. Yes® Yes® Learner’s permit® Yes®
Fla. — — — Yes®
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State or

Cell Phone Ban:

Cell Phone Bans: Novice

District Handheld Ban School Bus Drivers Drivers Text Messaging Ban
Ga. — Yes?® <18? Yes?®
Hawaii Yes?® — <18? Yes?®
Idaho — — — Yes?®
Il Yes?® Yes?® <19? Yes?®
Ind. — — <21? Yes?®
lowa — — Restricted or intermediate Yes?®
license®
Kan. — — Learner or intermediate Yes?®
license®
Ky. — Yes® <18? Yes®
La. Learner or Yes® First year of license® Yes®
intermediate license®
Maine — — Learner or intermediate Yes?®
license®
Md. Yes® — <18° Yes®
Mass. — Yes?® <18? Yes?®
Mich. — Yes® Level 1 (learner’s permit) or 2 Yes®
(intermediate) license®
Minn. — Yes® <18 with learner or provisional Yes®
license®
Miss. — Yes?® Yes?®
Mo. — — — <21 only?
Mont. — — — —
Neb. — — <18 with learner or Yes®
intermediate license®
Nev. Yes?® — — Yes?®
N.H. Yes?® — <18? Yes?®
N.J. Yes® Yes® Permit or provisional license® Yes®
N.M. — — Learner or provisional license® Yes®
N.Y. Yes?® — — Yes?®
N.C. — Yes?® <18? Yes?®
N.D. — — <18? Yes?®
Ohio — — <18? Yes®
Okla. Learner or — — Yes?®
intermediate license®
Ore. Yes?® — <18? Yes?®
Pa. — — — Yes?®
R.I. Yes?® Yes?® <18? Yes?®
S.C. — — — Yes?®
S.D. — — Learner or intermediate Yes®

license®
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State or Cell Phone Ban: Cell Phone Bans: Novice

District Handheld Ban School Bus Drivers Drivers Text Messaging Ban

Tenn. — Yes?® Learner or intermediate Yes?®
license®

Texas — Yes, with passenger <182 Yes®

<178

Utah — Yes?® <18? Yes?®

Vt. Yes® — <18? Yes?®

Va. — Yes® <18° Yes?®

Wash. Yes?® — Learner or intermediate Yes?®
license®

W.Va. Yes?® — <18 with learner or Yes?®

intermediate license®

Wis. — — Learner or intermediate Yes?®
license®

Wyo. — — <18? Yes®

SOURCE: GHSA, undated (a).
2 Primary law.

b Secondary law.

¢ Regardless of age.

d Primary for <18.

On cell phone and text messaging laws,

States have been very active in using legislation to address [the issue of cell
phone use while driving]. Since 2000, every State has considered legislation to
curtail distracted driving or driver cell phone use. In 2013, legislators in 40 States
considered approximately 170 bills related to distracted driving (Teigen and
Shinkle, 2014, p. 8). No State completely bans all types of cell phone use for all
drivers. Bans on texting are more common than bans on hand-held cell phone
use. Overall, public support is high for this legislation. In surveys of the general
public, between 70% and 80% favor bans on hand-held cell phone use, and 88%
to 96% support bans on texting while driving (AAA Foundation for Safety
[AAFTS], 2013; Guarino, 2013; Schroeder, Meyers, and Kostyniuk, 2013).
(Goodwin et al., 2015, p. 4-11)

On HVE:

Similar to sobriety checkpoints, the object [of HVE] is to deter cell phone use by
increasing the perceived risk of [arrest]. The HVE model combines dedicated law
enforcement with paid and earned media supporting the enforcement activity.
Enforcement officers actively seek out cell phone users through special roving
patrols, or through spotter techniques where a stationary officer will radio ahead
to another officer when a driver using a cell phone is detected. Officers report
that higher vantage points, [sport utility vehicles], and unmarked vehicles can
assist in identifying violators ([Chaudhary et al., 2014]). Both earned and paid
media are critical to ensure [that] the general public is aware of the enforcement
activity, and to create the impression that violators will be caught. (Goodwin
etal., 2015, p. 4-14)

55



History

Cell phones have become an essential feature of modern life. In a NHTSA survey

of more than 6,000 U.S. residents, 60% admitted to answering phone calls while

driving and 51% reported making phone calls ([Schroeder, Meyers, and

Kostyniuk, 2013]). Half (50%) of cell phone users reported no differences in

their driving when using a cell phone. (Goodwin et al., 2015, p. 4-11)
The most recent observational survey on electronic device use, conducted in 2015, found that
3.8 percent of drivers were using handheld cell phones, the lowest percentage since the survey
began in 2006 (the percentage peaked in 2007, when 6.2 percent of drivers were using handheld
phones). However, the rate of visible-headset cell phone use has remaned flat, at 0.6 percent,
while texting (defined as visible manipulation of a handheld device) remained at the 2014 peak
of 2.2 percent (Pickrell, Li, and KC, 2016, Figure 1).

Goodwin et al., 2015, discusses some of the literature on the distracting effect of cell phone
use while driving. There is general consensus that cell phone use is a distraction, but debate
centers around whether this distraction necessarily results in more crashes.

As for HVE, this type of intervention has been used to significant effect for curbing alcohol-
impaired driving and increasing seat belt use (Goodwin et al., 2015). The strategy departs from
typical enforcement strategy by focusing on publicizing police presence and targeting of certain
types of offenses.

Implementation

As of November 2017, talking on a handheld cell phone was prohibited in 15 states
(California, Connecticut, Delaware, Hawaii, Illinois, Maryland, Nevada, New Hampshire, New
Jersey, New York, Oregon, Rhode Island, Vermont, Washington, and West Virginia) and the
District of Columbia.?® All but three states (Arizona, Missouri, and Montana) and the District of
Columbia ban texting while driving. Most of these are primary bans (IIHS, 2017f).

In addition, several local jurisdictions such as Chapel Hill, North Carolina;

Chicago, Illinois; and Cheyenne, Wyoming, have enacted their own restrictions
on cell phones. (Vegega, Jones, and Monk, 2013, p. 17)

To date, only a handful of States have implemented high visibility enforcement
programs to address talking and texting among drivers. (Goodwin et al., 2015,
p- 4-14)

Effectiveness

Evaluations in New York, Connecticut, the District of Columbia, and . . . other
countries consistently show that cell phone laws reduce hand-held phone use by
about 50% shortly after the laws take effect ([McCartt, Hellinga, and Bratiman,
2006]). Moreover, these reductions in hand-held cell phone use are maintained 3

20 Rhode Island’s law takes effect in June 2018.
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to 7 years later ([McCartt, Hellinga, Strouse, et al., 2010]). (Goodwin et al., 2015,
p. 4-12)

Reductions varied by jurisdiction; using Poisson regression, the McCartt, Hellinga, Strouse,
et al., 2010, study found that, five years later, rates of handheld phone use were 43 percent lower
in the District of Columbia than would have been expected without the ban, 65 percent lower in
Connecticut 3.5 years later, and 24 percent lower in New York seven years later, based on
observed use by drivers. The actual observed rates of cell phone use were quite low: 1.1 percent
immediately after the ban in New York (McCartt and Geary, 2004) and 3.5 percent in
Washington, D.C. (McCartt and Hellinga, 2007). McCartt, Hellinga, Strouse, et al., 2010,
suggests that one possible reason for this difference is differences in intensity of enforcement.

However, it is unknown whether these laws lead to increased use of hands-free
devices. (Goodwin et al., 2015, p. 4-12)

The effectiveness of hand-held cell phone bans in reducing crashes is unclear.
Nikolaev, Robbins, and Jacobson (2010) examined driving injuries and fatalities
in 62 counties in New York State both before and after a hand-held cell phone
ban took effect. Forty-six counties showed a significant decrease in injury
crashes following the ban, and 10 counties showed a less-significant decrease in
fatal crashes. Although encouraging, the study did not include a control group to
account for other factors that may have decreased crashes. A study by the
Highway Loss Data Institute (HLDI) investigated State-level automobile
insurance collision claims in California, Connecticut, New York and the District
of Columbia. When compared to neighboring States, there was no change in
collision claim frequency after these jurisdictions implemented hand-held cell
phone bans ([“Hand-Held Cellphone Laws and Collision Claim Frequencies,”
2009]). However, the data from the Highway Loss Data Institute is proprietary
and an independent analysis of the data has not been conducted. Also, not all
crashes result in a collision claim, so collision claim rates may differ from crash
rates. (Goodwin et al., 2015, p. 4-12)

A 2012 study comparing the effectiveness of a cell phone ban in urban versus rural areas
found that the ban decreased crashes in the urban area by 1.6 per 1,000 residents but was actually
associated with a small, nonsignificant increase in the number of crashes in the rural area (0.5 per
1,000 residents) (Jacobson et al., 2012). A 2013 study of New Jersey’s cell phone ban,
comparing three years pre- and postban, found no significant change in fatalities due to cell
phone use (Maher and Ott, 2013). Burger, Kaffine, and Yu did not find any evidence that a 2008
ban on handheld phone use in California reduced crashes, comparing six months before and after
the ban (Burger, Kaffine, and Yu, 2014). A 2014 review of 11 existing studies on the
effectiveness of bans (seven cell phone bans, two texting bans, and two types of multiple-factor
bans) found mixed results. Of the seven cell phone bans, two showed signification reductions in
crash rates for the jurisdictions studied, one found no significant reduction, and four found
signification reductions in some locations and circumstances (e.g., poor weather conditions) but
not in others. For the texting and multiple-factor bans, results were also mixed. All studies had
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some methodological concerns, some more problematic than others (McCartt, Kidd, and Teoh,
2014).

A 2016 study looked at a period of 19 years in multiple states at four types of bans: primary
cell phone ban, secondary cell phone ban (meaning that the driver can be pulled over only for
committing another offense), primary texting bans, and secondary texting bans. The authors
found that primary cell phone bans reduced fatalities by 10 percent, while secondary bans had
essentially zero impact. Texting bans were less effective than primary cell phone bans. The
results were consistent even when controlling for the effects of the 2008—-2009 recession and the
price of gasoline, but the magnitude of the estimated effect was substantially reduced (e.g., the
primary cell phone ban reduced fatalities by 3 percent) when controlling for state-specific time
trends (Rocco and Sampaio, 2016).

A 2016 review specifically of cell phone bans and their effectiveness for young drivers
looked at 11 studies and determined, “Overall, evidence of the effectiveness of young drivers’
cell phone restrictions is inconclusive” (Ehsani, lonides, et al., 2016, p. 35). Lim and Chi reached
a similar conclusion: “We found that handheld cell phone bans targeting a// drivers reduced fatal
crashes involving young drivers, but there was insufficient evidence that complete cell phone
bans targeting only young drivers reduced fatal crashes” (Lim and Chi, 2013).

Two studies have examined the effectiveness of laws prohibiting texting while
driving. One study evaluated the effect of a texting ban in Michigan ([Ehsani,
Bingham, et al., 2014]); the other examined insurance collision claims in States
with texting bans compared to neighboring States without such bans ([“Texting
Laws and Collision Claim Frequencies,” 2010]). Both studies found small
increases in various types of crashes and collision claims following enactment of
texting bans. One possible explanation is that texting drivers attempt to avoid
detection by hiding their phones from view, which may result in more time with
drivers’ eyes off the roadway. (Goodwin et al., 2015, p. 4-12; emphasis in the
original)

A study in 2014 showed that states with primary texting bans had, on average, a 3-percent
reduction in fatalities (Ferdinand et al., 2014).

Results from the NHTSA HVE program suggest [that] hand-held cell phone use
among drivers dropped 57% in Hartford and 32% in Syracuse (Chaudhary et al.,
2014). The percentage of drivers observed manipulating a phone (e.g., texting or
dialing) also declined. Public awareness of distracted driving was already high
before the program, but surveys suggest [that] awareness of the program and
enforcement activity increased in both Hartford and Syracuse. Surveys also
showed [that] most motorists supported the enforcement activity. In California
and Delaware, similar reductions in cell phone use were observed following the
campaign, although decreases were also noted in comparison communities
([Schick, Vegega, and Chaudhary, 2014]). Although the results are encouraging,
the effect of these HVE campaigns on crashes is unknown. Note that the
evidence for effectiveness is based on community and smaller statewide
programs that targeted hand-held cell phone use. There is no evidence available
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that HVE programs targeting texting will be as effective. (Goodwin et al., 2015,
pp- 4-14-4-15)

An issue complicating the enforcement of texting bans is the difficulty in detecting whether a
driver is texting. Wilson and Stimpson, 2010, makes the point that drivers who are texting might
drive normally for long periods of time, complicating detection compared with detecting drunk
drivers, who are more consistently impaired.

Measuring Effectiveness

As described above, there is considerable difficulty detecting the impact that cell phone and
texting bans have on crashes. Most studies thus far have focused on the effect of a ban on cell
phone usage, but this is difficult to translate into such a ban’s effect on crashes (McCartt and
Geary, 2004; McCartt and Hellinga, 2007). Abouk and Adams, 2013; Ferdinand et al., 2014; and
Rocco and Sampaio, 2016, use national crash data to detect effects, which could be a method for
future evaluation.

A further complication is variation in road conditions; worse conditions increase the danger
of driving and can make the use of cell phones more risky. One study found that laws permitting
only hands-free use reduce crashes, but only in bad weather or wet road conditions (Kolko,
2009).

As for HVE, no studies have measured its effectiveness at crash reduction. It might be
difficult to disentangle the effect of a cell phone ban from that of an HVE campaign.

Costs

Goodwin et al., 2015, explains that the cost of instituting a cell phone ban consists of the
publicizing and enforcement costs. Although not all bans are instituted in conjunction with an
HVE campaign, the costs of the HVE campaign could likely be scaled according to local
preferences.

Regarding these HVE costs:

High visibility enforcement campaigns are expensive. They require time from
law enforcement officers to conduct the enforcement. In addition, time is needed
from State highway safety office and media staff and often from consultants to
develop, produce, and distribute advertising, educational materials, and other
communications tools. In the NHTSA demonstration program, both Connecticut
and New York received $200,000 to implement and evaluate the program, and
each State contributed an additional $100,000 to the Federal funds. Paid media
costs for the program in the two States were over $500,000. (Goodwin et al.,
2015, p. 4-15)
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Time to Implement

A cell phone ban can be implemented at any time. Again, it is in enforcement that issues of
cost and timeline become more relevant. Goodwin et al., 2015, suggests that an HVE campaign
can require four to six months to plan and implement.

Other Issues

Cell phone blockers: In recent years, several manufacturers have created systems
that can block a cell phone from making (or receiving) calls while a person is
driving. These systems detect when the phone is in motion. During that time,
incoming calls are automatically diverted to voicemail and incoming texts are not
shown until the driver has stopped moving. Typically, these systems allow
exceptions for phone calls from pre-specified numbers, and all allow emergency
calls to 911. Although these systems are potentially applicable to all drivers, they
have largely been marketed to parents of teen drivers. Researchers at the Texas
[A&M] Transportation Institute (TTI) tried to evaluate a cell phone disabling
device for teens; however, they encountered difficulty recruiting families and
very strong resistance by parents and teens to the device ([Benden, Fink, and
Stafford, 2012]). NHTSA funded a study examining the effect of a
filtering/blocking application on the cell phones of 44 Michigan DOT employees.
When the application was active, participants placed and answered fewer calls
while their [vehicles were] in motion. However, participants were not very
accepting of the application, and the application was not completely reliable
([Funkhouser and Sayer, 2013]). (Goodwin et al., 2015, p. 4-13)

Voice-to-text technology: There are several applications that allow drivers to
send and receive text messages using voice rather than manual entry. Although
the research on these applications is limited, it appears [that] voice-to-text
technology may offer little or no safety benefit. In a recent study, 42 participants
drove instrumented vehicles on a closed course while texting manually or using
one of two voice-to-text applications. In all three conditions, reaction times were
slower and drivers spent more time looking away from the roadway (Yager,
2013). More research is needed, but the findings suggest [that] texting impairs
driving performance, regardless of what method of texting is used. (Goodwin
etal., 2015, p. 4-13)
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Appendix B. Productivity and Medical Adjustments to the Value of
a Life

Table B.1 shows the full list of adjusters and values of preventing an injury and saving a life.
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Table B.1. State-Specific Price Multipliers and Values of Saving a Life and Preventing an Injury

MV MV MV

PICCS 2.0 MV PICCS 3.0 Mv Mv PICCS 3.0 PICCS 3.0

Multiplier: Mv Multiplier: Mv PICCS 2.0 PICCS 2.0 Value of Value of

Productivity PICCS 2.0 Productivity = PICCS 3.0 Value of Value of Preventing Saving a

(Market and Multiplier: (Market and Multiplier: Preventing Saving a an Injury, in Life, in

State Household)  Medical Household) Medical an Injury Life Dollars Dollars
Ala. 0.839 0.898 0.8692 0.8456 20,409 1,136,673 20,488 1,385,639
Alaska 1.045 1.282 1.4063 1.0885 24,160 1,365,258 24,875 2,124,519
Ariz. 0.855 0.976 1.0203 0.8415 20,962 1,155,854 21,428 1,592,587
Ark. 0.779 0.893 0.8868 0.8162 19,897 1,073,258 20,480 1,409,378
Calif. 1.077 1.071 1.1151 1.0814 23,272 1,392,753 23,002 1,725,499
Colo. 1.063 1.010 1.0393 1.0564 22,827 1,376,185 22,420 1,621,340
Conn. 1.402 1.119 1.1203 1.3899 26,158 1,736,869 24,287 1,736,533
Del. 1.052 1.160 1.0760 1.0173 23,554 1,369,027 22,494 1,671,122
D.C. 1.582 1.058 1.0310 1.6863 27,281 1,924,863 24,924 1,617,953
Fla. 0.996 0.979 1.0009 0.9653 22,118 1,304,619 21,807 1,667,579
Ga. 0.867 0.989 0.8692 0.8456 21,130 1,168,892 21,411 1,569,985
Hawaii 1.016 1.061 1.4063 1.0885 22,725 1,328,136 23,393 1,817,048
Idaho 0.808 0.919 1.0203 0.8415 20,273 1,104,607 20,972 1,522,845
M. 1.044 0.993 0.8868 0.8162 22,581 1,355,647 22,292 1,592,044
Ind. 0.871 0.890 1.1151 1.0814 20,624 1,170,179 21,165 1,518,318
lowa 0.907 0.893 1.0393 1.0564 20,931 1,208,227 21,383 1,498,474
Kan. 0.952 0.893 1.1203 1.3899 21,295 1,255,677 21,478 1,493,235
Ky. 0.806 0.938 1.0760 1.0173 20,360 1,103,061 20,685 1,455,114
La. 0.900 0.923 1.0310 1.6863 21,038 1,201,734 21,212 1,489,029
Maine 0.873 1.019 1.0009 0.9653 21,341 1,176,107 22,549 1,750,955
Md. 1.192 1.005 1.0036 0.8633 23,842 1,512,060 22,964 1,585,503
Mass. 1.271 1.250 1.1820 1.0734 25,812 1,602,615 23,904 1,753,836
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MV MV MV

PICCS 2.0 MV PICCS 3.0 Mv Mv PICCS 3.0 PICCS 3.0

Multiplier: Mv Multiplier: Mv PICCS 2.0 PICCS 2.0 Value of Value of

Productivity PICCS 2.0 Productivity = PICCS 3.0 Value of Value of Preventing Saving a

(Market and Multiplier: (Market and Multiplier: Preventing Saving a an Injury, in Life, in

State Household) Medical Household) Medical an Injury Life Dollars Dollars
Mich. 0.909 0.937 0.9697 0.8082 21,187 1,211,639 20,984 1,472,385
Minn. 1.063 0.986 1.0179 1.0581 22,697 1,375,474 22,540 1,642,641
Miss. 0.747 0.978 0.9659 0.8617 20,101 1,042,033 20,631 1,482,759
Mo. 0.891 0.936 0.9507 0.9390 21,036 1,192,629 21,379 1,521,415
Mont. 0.841 0.969 0.9466 0.9688 20,811 1,140,884 21,792 1,647,731
Neb. 0.945 0.906 0.9202 0.8146 21,309 1,248,681 21,295 1,449,998
Nev. 1.048 1.038 0.9441 0.9072 22,858 1,361,197 22,312 1,659,076
N.H. 1.075 1.205 1.1350 0.9389 23,984 1,394,612 23,149 1,746,076
N.J. 1.274 1.043 1.0115 1.2337 24,711 1,599,650 23,589 1,675,891
N.M. 0.815 0.963 1.1340 1.2743 20,568 1,113,291 21,328 1,569,591
N.Y. 1.227 1.070 0.9323 0.8694 24,478 1,550,890 24,247 1,892,353
N.C. 0.871 1.004 1.0548 1.0617 21,244 1,173,554 21,718 1,621,711
N.D. 0.902 0.926 0.9408 0.7692 21,070 1,203,932 21,912 1,551,432
Ohio 0.903 0.947 0.9677 0.9115 21,192 1,205,608 21,218 1,495,665
Okla. 0.885 0.947 1.0603 0.8688 21,047 1,186,628 21,283 1,509,638
Ore. 0.901 1.043 0.9150 0.9730 21,698 1,206,342 22,577 1,780,744
Pa. 1.005 0.974 1.0675 0.9857 22,163 1,313,961 21,770 1,519,802
R.I. 1.022 1.114 1.1300 1.0944 23,061 1,336,032 22,883 1,729,045
S.C. 0.803 1.000 1.0770 1.2855 20,673 1,101,733 21,155 1,558,656
S.D. 0.878 0.932 1.0035 0.8430 20,909 1,178,803 21,830 1,591,142
Tenn. 0.862 0.912 1.2358 1.1998 20,671 1,161,340 20,933 1,460,075
Texas 0.963 0.950 1.0412 0.8803 21,693 1,268,964 21,432 1,514,964
Utah 0.808 0.918 0.9887 1.0100 20,267 1,104,578 20,693 1,479,173
Vi. 0.950 1.008 0.9490 0.9011 21,904 1,256,973 22,307 1,659,737
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Mv Mv Mv

PICCS 2.0 MV PICCS 3.0 Mv Mv PICCS 3.0 PICCS 3.0
Multiplier: Mv Multiplier: Mv PICCS 2.0 PICCS 2.0 Value of Value of
Productivity PICCS 2.0 Productivity = PICCS 3.0 Value of Value of Preventing Saving a

(Market and Multiplier: (Market and Multiplier: Preventing Saving a an Injury, in Life, in

State Household) Medical Household) Medical an Injury Life Dollars Dollars
Va. 1.071 0.935 0.9592 0.9011 22,484 1,382,400 22,438 1,569,279
Wash. 1.047 1.149 1.1570 0.9113 23,454 1,363,429 23,329 1,809,018
W.Va. 0.765 0.915 0.9656 1.0112 19,904 1,059,148 20,872 1,488,239
Wis. 0.934 1.030 1.1180 1.0477 21,894 1,240,754 22,049 1,640,972
Wyo. 1.120 0.954 0.9958 0.8125 22,984 1,434,630 22,468 1,535,349

SOURCE: Productivity and medical adjustment factors, CDC, 2014, § 4.4. Others, calculations by the authors.

64



Bibliography

AAA Foundation for Traffic Safety, Distracted Driving and Perceptions of Hands-Free
Technologies: Findings from the 2013 Traffic Safety Culture Index, Washington, D.C.,
November 2013. As of November 11, 2017:
http://www.aaafoundation.org/sites/default/files/
2013%20TSCI%20Cognitive%20Distraction.pdf

AAA Foundation for Traffic Safety, “Driver Licensing Policies and Practices,” last updated
September 12, 2016. As of June 28, 2017:
http://Ipp.seniordrivers.org

Abouk, Raki, and Scott Adams, “Texting Bans and Fatal Accidents on Roadways: Do They
Work? Or Do Drivers Just React to Announcements of Bans?”” American Economic Journal:
Applied Economics, Vol. 5, No. 2, April 2013, pp. 179—-199.

Bartl, G., and R. Esberger, “Effects of Lowering the Legal BAC-Limit in Austria,” paper
presented at the 15th International Conference on Alcohol, Drugs and Traffic Safety,
May 22-26, 2000, Stockholm, Sweden, c. 2000.

Benden, Mark, Rainer Fink, and James Stafford, Teen Driver Cell Phone Blocker: Final Report,
Washington, D.C.: U.S. Department of Transportation, Research and Innovative Technology
Administration, February 2012. As of November 11, 2017:
http://utcm.tamu.edu/publications/final_reports/Benden 10-15-47.pdf

Bergen, Gwen, Adesola Pitan, Shuli Qu, Ruth A. Shults, Sajal K. Chattopadhyay, Randy W.
Elder, David A. Sleet, Heidi L. Coleman, Richard P. Compton, James L. Nichols, John M.
Clymer, and William B. Calvert, “Publicized Sobriety Checkpoint Programs: A Community
Guide Systematic Review,” American Journal of Preventive Medicine, Vol. 46, No. 5, May
2014, pp. 529-539.

Bicycle Helmet Safety Institute, “Bicycle Helmet Laws,” Helmets, reformatted October 4, 2017.
As of June 28, 2017:
http://www.helmets.org/mandator.htm

Blais, Etienne, Frangois Bellavance, Alexandra Marcil, and Laurent Carnis, “Effects of
Introducing an Administrative .05% Blood Alcohol Concentration Limit on Law
Enforcement Patterns and Alcohol-Related Collisions in Canada,” Accident Analysis and
Prevention, Vol. 82, September 2015, pp. 101-111.

65


http://www.helmets.org/mandator.htm
http://utcm.tamu.edu/publications/final_reports/Benden_10-15-47.pdf
http://lpp.seniordrivers.org
http://www.aaafoundation.org/sites/default/files/2013%20TSCI%20Cognitive%20Distraction.pdf

Blais, Etienne, and Benoit Dupont, “Assessing the Capability of Intensive Police Programmes to
Prevent Severe Road Accidents: A Systematic Review,” British Journal of Criminology,
Vol. 45, No. 6, November 1, 2005, pp. 914-937.

Blincoe, Lawrence, Ted R. Miller, Eduard Zaloshnja, and Bruce A. Lawrence, The Economic
and Societal Impact of Motor Vehicle Crashes, 2010 (Revised), Washington, D.C.: National
Highway Traffic Safety Administration, DOT HS 812 013, May 2015. As of July 9, 2015:
http://www-nrd.nhtsa.dot.gov/Pubs/812013.pdf

BLS—See Bureau of Labor Statistics.

Bureau of Infrastructure, Transport and Regional Economics, Road Deaths Australia: 2011
Statistical Summary, May 2012. As of November 11, 2017:
https://bitre.gov.au/publications/ongoing/files/RDA_Summary 2011.pdf

Bureau of Infrastructure, Transport and Regional Economics, Road Trauma Australia: 2015
Statistical Summary, Canberra, August 2016. As of November 11, 2017:
https://bitre.gov.au/publications/ongoing/files/Road trauma_ Australia 2015.pdf

Bureau of Labor Statistics, “CPI Inflation Calculator,” undated (a). As of September 22, 2017:
https://www.bls.gov/data/inflation_calculator.htm

Bureau of Labor Statistics, “Occupational Employment Statistics,” undated (b). As of
September 22, 2017:
https://data.bls.gov/oes/#/home

Bureau of Labor Statistics, “OES Research Estimates by State and Industry,” last modified
March 31, 2017; referenced May 2016. As of September 22, 2017:
https://www.bls.gov/oes/2016/may/oes_research estimates.htm

Burger, Nicholas E., Daniel T. Kaffine, and Bob Yu, “Did California’s Hand-Held Cell Phone
Ban Reduce Accidents?” Transportation Research, Part A: Policy and Practice, Vol. 66,
August 2014, pp. 162—-172.

Casanova-Powell, Tara, James H. Hedlund, William A. Leaf, and Julie Tison, Evaluation of
State Ignition Interlock Programs: Interlock Use Analyses from 28 States, 2006—201 1,
Washington, D.C.: National Highway Traffic Safety Administration, DOT HS 812 145, May
2015. As of November 12, 2017:
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/812145-evalstateignitioninterlockprog.pdf

CDC—See Centers for Disease Control and Prevention.

Centers for Disease Control and Prevention, “WISQARS™ Cost of Injury Reports Help Menu,”
last updated September 2, 2014. As of August 29, 2017:
https://www.cdc.gov/injury/wisqars/cost_help/applying geographic adjusters.html

66


https://www.cdc.gov/injury/wisqars/cost_help/applying_geographic_adjusters.html
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/812145-evalstateignitioninterlockprog.pdf
https://www.bls.gov/oes/2016/may/oes_research_estimates.htm
https://data.bls.gov/oes/#/home
https://www.bls.gov/data/inflation_calculator.htm
https://bitre.gov.au/publications/ongoing/files/Road_trauma_Australia_2015.pdf
https://bitre.gov.au/publications/ongoing/files/RDA_Summary_2011.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/812013.pdf

Centers for Disease Control and Prevention, “Motor Vehicle Prioritizing Interventions and Cost
Calculator for States (MV PICCS),” last updated December 14, 2015. As of November 13,
2017:
https://www.cdc.gov/motorvehiclesafety/calculator/

Chaudhary, Neil K., Tara D. Casanova-Powell, Linda Cosgrove, lan Reagan, and Allan
Williams, Evaluation of NHTSA Distracted Driving Demonstration Projects in Connecticut
and New York, Washington, D.C.: National Highway Traffic Safety Administration, DOT HS
811 635, March 2014. As of November 11, 2017:
http://www.nhtsa.gov/staticfiles/nti/pdf/

811635 Eval NHTSA Distracted Driving Demo Proj Comm_CT and NY.pdf

Derby, N. M., and P. M. Hurst, “The Effects of Random Stopping in New Zealand,” Proceedings
International Council on Alcohol, Drugs and Traffic Safety Conference, Vol. 1987, 1987,
pp. 421-442.

Ecola, Liisa, Benjamin Saul Batorsky, and Jeanne Ringel, Using Cost-Effectiveness Analysis to
Prioritize Spending on Traffic Safety, Santa Monica, Calif.: RAND Corporation, RR-1224-
RWIJ, 2015. As of November 12, 2017:
https://www.rand.org/pubs/research_reports/RR1224.html

Ecola, Liisa, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor, David
Powell, Brian G. Chow, Christina Panis, and Gregory S. Jones, Which Behavioral
Interventions Are Most Cost-Effective in Reducing Drunk Driving? Santa Monica, Calif.:
RAND Corporation, RB-9826, 2015a. As of November 12, 2017:
https://www.rand.org/pubs/research_briefs/RB9826.html

Ecola, Liisa, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor, David
Powell, Brian G. Chow, Christina Panis, and Gregory S. Jones, 4 New Tool to Help
Decisionmakers Select Interventions to Reduce Traffic Crash Deaths and Injuries, Santa
Monica, Calif.: RAND Corporation, RB-9827, 2015b. As of November 12, 2017:
https://www.rand.org/pubs/research_briefs/RB9827.html

Ecola, Liisa, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor, David
Powell, Brian G. Chow, Christina Panis, and Gregory S. Jones, How to Get the Biggest
Impact from an Increase in Spending on Traffic Safety, Santa Monica, Calif.: RAND
Corporation, RB-9855, 2015c. As of November 12, 2017:
https://www.rand.org/pubs/research_briefs/RB9855.html

67


https://www.rand.org/pubs/research_briefs/RB9855.html
https://www.rand.org/pubs/research_briefs/RB9827.html
https://www.rand.org/pubs/research_briefs/RB9826.html
https://www.rand.org/pubs/research_reports/RR1224.html
http://www.nhtsa.gov/staticfiles/nti/pdf/811635_Eval_NHTSA_Distracted_Driving_Demo_Proj_Comm_CT_and_NY.pdf
https://www.cdc.gov/motorvehiclesafety/calculator
http://www.nhtsa.gov/staticfiles/nti/pdf/811635_Eval_NHTSA_Distracted_Driving_Demo_Proj_Comm_CT_and_NY.pdf

Ecola, Liisa, Benjamin Saul Batorsky, Jeanne Ringel, Johanna Zmud, Kathryn Connor, David
Powell, Brian G. Chow, Christina Panis, and Gregory S. Jones, Should Traffic Crash
Interventions Be Selected Nationally or State by State? Santa Monica, Calif.: RAND
Corporation, RB-9860, 2015d. As of November 12, 2017:
https://www.rand.org/pubs/research_briefs/RB9860.html

Ehsani, Johnathon P., C. Raymond Bingham, Edward Ionides, and David Childers, “The Impact
of Michigan’s Text Messaging Restriction on Motor Vehicle Crashes,” Journal of Adolescent
Health, Vol. 54, No. 5, Supp., May 2014, pp. S68-S74.

Ehsani, Johnathon P., Edward lonides, Sheila G. Klauer, Jessamyn G. Perlus, and Benjamin T.
Gee, “Effectiveness of Cell Phone Restrictions for Young Drivers: Review of the Evidence,”

Transportation Research Record: Journal of the Transportation Research Board, Vol. 2602,
2016, pp. 35-42.

Elder, Randy W., Ruth A. Shults, David A. Sleet, James L. Nichols, Stephanie Zaza, and
Robert S. Thompson, “Effectiveness of Sobriety Checkpoints for Reducing Alcohol-Involved
Crashes,” Traffic Injury Prevention, Vol. 3, 2002, pp. 266-274.

Erke, Alena, Charles Goldenbeld, and Truls Vaa, “The Effects of Drink-Driving Checkpoints on
Crashes: A Meta-Analysis,” Accident Analysis and Prevention, Vol. 41, No. 5, September
2009, pp. 914-923.

FBI—See Federal Bureau of Investigation.

Federal Bureau of Investigation, “Arrests, by State, 2015,” 2015 Crime in the United States,
c. 2015. As of September 26, 2017:
https://ucr.fbi.gov/crime-in-the-u.s/2015/crime-in-the-u.s.-2015/tables/table-69

Fell, James C., John H. Lacey, and Robert B. Voas, “Sobriety Checkpoints: Evidence of
Effectiveness Is Strong, but Use Is Limited,” Traffic Injury Prevention, Vol. 5, No. 3, 2004,
pp. 220-227.

Fell, James C., Elizabeth A. Langston, John H. Lacey, A. Scott Tippetts, and Ray Cotton,
Evaluation of Seven Publicized Enforcement Demonstration Programs to Reduce Impaired
Driving: Georgia, Louisiana, Pennsylvania, Tennessee, Texas, Indiana, and Michigan,
Washington, D.C.: National Highway Traffic Safety Administration, February 2008. As of
December 5, 2017:
http://ntl.bts.gov/1ib/30000/30200/30205/810941.pdf

Fell, James C., and Michael Scherer, Effectiveness of .08 and .05 BAC Limits for Driving,
unpublished draft, undated.

68


http://ntl.bts.gov/lib/30000/30200/30205/810941.pdf
https://ucr.fbi.gov/crime-in-the-u.s/2015/crime-in-the-u.s.-2015/tables/table-69
https://www.rand.org/pubs/research_briefs/RB9860.html

Fell, James C., A. Scott Tippetts, and Martin Levy, “Evaluation of Seven Publicized
Enforcement Demonstration Programs to Reduce Impaired Driving: Georgia, Louisiana,
Pennsylvania, Tennessee, Texas, Indiana, and Michigan,” Annals of Advances in Automotive
Medicine, Vol. 52, October 2008, pp. 23-38.

Fell, James C., and Robert B. Voas, “Utah Is First State in the United States to Set a .05 BAC
Limit for Driving,” Forensic Science Review, Vol. 29, No. 2, July 2017, pp. 96-97.

Ferdinand, Alva O., Nir Menachemi, Bisakha Sen, Justin L. Blackburn, Michael Morrisey, and
Leonard Nelson, “Impact of Texting Laws on Motor Vehicular Fatalities in the United
States,” American Journal of Public Health, Vol. 104, No. 8, August 1, 2014, pp. 1370-
1377.

Ferris, Jason, Madonna Devaney, Michelle Sparkes-Carroll, and Gabbi Davis, A National
Examination of Random Breath Testing and Alcohol-Related Traffic Crash Rates (2000—
2012), Queensland, Australia: Foundation for Alcohol Research and Education and Institute
for Social Science Research, March 2015. As of November 11, 2017:
http://www.fare.org.au/wp-content/uploads/2015/03/A-national-examination-of-random-
breath-testing-and-alcohol-related-traffic-crashes-2000-2012-FINAL-web.pdf

Funkhouser, D., and J. R. Sayer, Cell Phone Filter/Blocker Technology Field Test, Washington,
D.C.: National Highway Traffic Safety Administration, DOT HS 811 863, December 2013.
As of November 11, 2017:
http://www.nhtsa.gov/DOT/NHTSA/NVS/Crash%20Avoidance/Technical%20Publications/
2013/Cell_Phone Filter Blocker Technology Field Test 811863.pdf

GHSA—See Governors Highway Safety Association.

Goodwin, A., L. Thomas, B. Kirley, W. Hall, N. O’Brien, and K. Hill, Countermeasures That
Work: A Highway Safety Countermeasure Guide for State Highway Safety Olffices, 8th ed.,
Washington, D.C.: National Highway Traffic Safety Administration, DOT HS 812 202,
November 2015. As of December 5, 2017:
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/
812202-countermeasuresthatwork8th.pdf

Governors Highway Safety Association, “Distracted Driving Laws by State,” undated (a). As of
November 11, 2017:
http://www.ghsa.org/state-laws/issues/Distracted-Driving

Governors Highway Safety Association, “Drug Impaired Driving,” undated (b). As of
November 11, 2017:
http://www.ghsa.org/state-laws/issues/Drug-Impaired-Driving

69


http://www.ghsa.org/state-laws/issues/Drug-Impaired-Driving
http://www.ghsa.org/state-laws/issues/Distracted-Driving
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/812202-countermeasuresthatwork8th.pdf
http://www.nhtsa.gov/DOT/NHTSA/NVS/Crash%20Avoidance/Technical%20Publications/2013/Cell_Phone_Filter_Blocker_Technology_Field_Test_811863.pdf
http://www.fare.org.au/wp-content/uploads/2015/03/A-national-examination-of-random

Governors Highway Safety Association, “Sobriety Checkpoints,” undated (c). As of June 28,
2017:
http://www.ghsa.org/state-laws/issues/Sobriety-Checkpoints

Governors Highway Safety Association, “Distracted Driving Laws,” December 2017.

Guarino, Jenny, “Survey Reveals Public Open to Ban on Hand-Held Cell Phone Use and
Texting,” Bureau of Transportation Statistics, Research and Innovative Technology
Administration, U.S. Department of Transportation, special report, January 2013. As of
November 11, 2017:
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/special report january 2013 0.pdf

“Hand-Held Cellphone Laws and Collision Claim Frequencies,” Highway Loss Data Institute
Bulletin, Vol. 26, No. 17, December 2009. As of December 5, 2017:
http://www.iihs.org/media/lafa0aef-990d-4888-9039-3be5fa6{t514/ue4dSw/
HLDI%?20Research/Bulletins/hldi_bulletin 26.17.pdf

Henstridge, J., R. Homel, and P. Mackay, The Long-Term Effects of Random Breath Testing in
Four Australian States: A Time Series Analysis, Commonwealth Department of Transport
and Regional Development, CR 162, April 1997. As of December 5, 2017:
https://infrastructure.gov.au/roads/safety/publications/1997/pdf/Alc_Random.pdf

Homel, Ross, “Drink-Driving Law Enforcement and the Legal Blood Alcohol Limit in New
South Wales,” Accident Analysis and Prevention, Vol. 26, No. 2, April 1, 1994, pp. 147-155.

ITHS—See Insurance Institute for Highway Safety.

2

Insurance Institute for Highway Safety, Highway Loss Data Institute, “Cellphones and Texting,’
November 2017a. As of November 11, 2017:
http://www.iihs.org/iihs/topics/laws/cellphonelaws?topicName=distracted-driving

Insurance Institute for Highway Safety, “DUI/DWI,” November 2017b. As of June 28, 2017:
http://www.iihs.org/iihs/topics/laws/dui

Insurance Institute for Highway Safety, “Motorcycle Helmet Use,” November 2017c. As of
June 28, 2017:
http://www.iihs.org/iihs/topics/laws/helmetuse

Insurance Institute for Highway Safety, Highway Loss Data Institute, “Red Light and Speed
Cameras,” November 2017d. As of June 28, 2017:
http://www.iihs.org/iihs/topics/laws/automated enforcement/enforcementtable

Insurance Institute for Highway Safety, “Safety Belts and Child Safety Seats,” November 2017e.
As of August 21, 2017:
http://www.iihs.org/iihs/topics/laws/safetybeltuse

70


http://www.iihs.org/iihs/topics/laws/safetybeltuse
http://www.iihs.org/iihs/topics/laws/automated_enforcement/enforcementtable
http://www.iihs.org/iihs/topics/laws/helmetuse
http://www.iihs.org/iihs/topics/laws/dui
http://www.iihs.org/iihs/topics/laws/cellphonelaws?topicName=distracted-driving
https://infrastructure.gov.au/roads/safety/publications/1997/pdf/Alc_Random.pdf
http://www.iihs.org/media/1afa0aef-990d-4888-9039-3be5fa6ff514/ue4d5w
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/special_report_january_2013_0.pdf
http://www.ghsa.org/state-laws/issues/Sobriety-Checkpoints

Insurance Institute for Highway Safety, “Distracted Driving: Cell Phones and Texting,”
December 2017f. As of December 5, 2017:
http://www.iihs.org/iihs/topics/laws/cellphonelaws?topicName=distracted-driving

Jacobson, Sheldon H., Douglas M. King, Kevin C. Ryan, and Matthew J. Robbins, “Assessing
the Long Term Benefit of Banning the Use of Hand-Held Wireless Devices While Driving,”
Transportation Research, Part A: Policy and Practice, Vol. 46, No. 10, December 2012,
pp. 1586—-1593.

Kolko, Jed D., “The Effects of Mobile Phones and Hands-Free Laws on Traffic Fatalities,” B. E.
Journal of Economic Analysis and Policy, Vol. 9, No. 1, March 2009.

Lim, Siew Hoon, and Junwook Chi, “Are Cell Phone Laws in the U.S. Effective in Reducing
Fatal Crashes Involving Young Drivers?” Transport Policy, Vol. 27, May 2013, pp. 158—
163.

L’Hoste, J., H. Duval, and S. Lassarre, “Experimental Study of the Effectiveness of Random
Alcohol Testing in France,” paper presented to the International Council on Alcohol, Drugs
and Traffic Safety, 1983.

Maher, Ali, and Patricia Ott, Effects of New Jersey’s Cell Phone and Text Ban, Piscataway, N.J.:
University Transportation Research Center, Region 2, December 2013. As of November 12,
2017:
https://ntl.bts.gov/1ib/51000/51200/51241/Final-NJ-Cell-Phone-Text-Ban.pdf

Mathijssen, M. P. M., and S. de Craen, Evaluatie van de regionale verkeershandhavingsplannen:
Effecten van geintensiveerd politietoezicht op verkeersgedrag en verkeersonveiligheid
[Evaluation of regional traffic enforcement plans: Effects of enhanced police surveillance on
traffic behavior and traffic safety], 2004. As of November 11, 2017:
http://cardweb.swov.nl/swov/
website uk detail.html?Zoek=Zoek&display=1&pg=q&q=r20044 &start=0

McCartt, Anne T., and L. L. Geary, “Longer Term Effects of New York State’s Law on Drivers’
Handheld Cell Phone Use,” Injury Prevention, Vol. 10, No. 1, 2004, pp. 11-15.

McCartt, Anne T., and Laurie A. Hellinga, “Longer-Term Effects of Washington, DC, Law on
Drivers’ Hand-Held Cell Phone Use,” Traffic Injury Prevention, Vol. 8, No. 2, June 2007,
pp. 199-204.

McCartt, Anne T., Laurie A. Hellinga, and Keli Bratiman, “Cell Phones and Driving: Review of
Research,” Traffic Injury Prevention, Vol. 7, No. 2, June 2006, pp. 89—106.

McCartt, Anne T., Laurie A. Hellinga, Laura M. Strouse, and Charles M. Farmer, “Long-Term
Effects of Handheld Cell Phone Laws on Driver Handheld Cell Phone Use,” Traffic Injury
Prevention, Vol. 11, No. 2, 2010, pp. 133-141.

71


http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r20044&start=0
https://ntl.bts.gov/lib/51000/51200/51241/Final-NJ-Cell-Phone-Text-Ban.pdf
http://www.iihs.org/iihs/topics/laws/cellphonelaws?topicName=distracted-driving
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r20044&start=0

McCartt, Anne T., David G. Kidd, and Eric R. Teoh, “Driver Cellphone and Texting Bans in the
United States: Evidence of Effectiveness,” Annals of Advances in Automotive Medicine,
Vol. 58, March 2014, pp. 99-114.

McKnight, A. Scott, Derrik E. Watson, Robert B. Voas, and James C. Fell, Update of Vehicle
Sanction Laws and Their Application, Vol. 11: Vehicle Sanctions Status by State, Washington,
D.C.: National Highway Traffic Safety Administration, DOT HS 811 028B, September 2008.
As of June 28, 2017:
http://www.nhtsa.gov/DOT/NHTSA/Traffic%20Injury%20Control/Articles/
Associated%20Files/811028b.pdf

Mercer, G. William, “The Relationships Among Driving While Impaired Charges, Police
Drinking—Driving Roadcheck Activity, Media Coverage and Alcohol-Related Casualty
Traffic Accidents,” Accident Analysis and Prevention, Vol. 17, No. 6, 1985, pp. 467-474.

Mercer, G. William, P. J. Cooper, and L. Kristiansen, “A Cost/Benefit Analysis of a 5-Month
Intensive Alcohol-Impaired Driving Road Check Campaign,” Annual Proceedings of the
Association for the Advancement of Automotive Medicine, Vol. 40, 1996, pp. 283-292.

Metropolitan Police Department, Metropolitan Police Department Annual Report 2015,
Washington, D.C., c. 2016. As of November 11, 2017:
https://mpdc.dc.gov/node/1179346

National Center for Statistics and Analysis, National Highway Traffic Safety Administration,
“Driver Electronic Device Use in 2012,” Traffic Safety Facts Research Note, DOT HS 811
884, February 2014. As of November 11, 2017:
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811884

National Center for Statistics and Analysis, National Highway Traffic Safety Administration,
“Motor Vehicle Traffic Crashes as a Leading Cause of Death in the United States, 2012—
2014,” Traffic Safety Facts Research Note, DOT HS 812 297, July 2016a. As of
September 11, 2017:
https://crashstats.nhtsa.dot.gov/Api/Public/Publication/812297

National Center for Statistics and Analysis, National Highway Traffic Safety Administration,
“2015 Motor Vehicle Crashes: Overview,” Traffic Safety Facts Research Note, DOT HS 812
318, August 2016b. As of November 11, 2017:
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812318

National Center for Statistics and Analysis, National Highway Traffic Safety Administration,
“2016 Fatal Motor Vehicle Crashes: Overview,” Traffic Safety Facts Research Note, DOT
HS 812 456, October 2017. As of December 5, 2017:
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812456

72


https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812456
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812318
https://crashstats.nhtsa.dot.gov/Api/Public/Publication/812297
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811884
https://mpdc.dc.gov/node/1179346
http://www.nhtsa.gov/DOT/NHTSA/Traffic%20Injury%20Control/Articles/Associated%20Files/811028b.pdf
http://www.nhtsa.gov/DOT/NHTSA/Traffic%20Injury%20Control/Articles/Associated%20Files/811028b.pdf

National Highway Traffic Safety Administration, “Fatality Analysis Reporting System (FARS),”
undated (a); referenced August 29, 2017. As of August 29, 2017:
http://www.nhtsa.gov/FARS

National Highway Traffic Safety Administration, “NASS General Estimates System,”
undated (b); referenced August 29, 2017. As of August 29, 2017:
https://www.nhtsa.gov/national-automotive-sampling-system-nass/
nass-general-estimates-system

National Highway Traffic Safety Administration, Digest of Impaired Driving and Selected
Beverage Control Laws, 30th ed., current as of December 31, 2015, Washington, D.C.,
DOT HS 812 394, June 2017. As of September 11, 2017:
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/
812394-digest-of-impaired-driving-and-selected-beverage-control-laws.pdf

National Transportation Safety Board, Reaching Zero: Actions to Eliminate Alcohol-Impaired
Driving, Washington, D.C., Safety Report NTSB/SR-13/01, PB2013-106566, adopted
May 14, 2013.

Nghiem, Son, Jacques J. F. Commandeur, and Luke B. Connelly, “Determinants of Road Traffic
Safety: New Evidence from Australia Using State-Space Analysis,” Accident Analysis and
Prevention, Vol. 94, September 2016, pp. 65-72.

NHTSA—See National Highway Traffic Safety Administration.

Nikolaev, Alexander G., Matthew J. Robbins, and Sheldon H. Jacobson, “Evaluating the Impact
of Legislation Prohibiting Hand-Held Cell Phone Use While Driving,” Transportation
Research, Part A: Policy and Practice, Vol. 44, No. 3, March 2010, pp. 182—-193.

Office of Highway Policy Information, Policy and Governmental Affairs, Federal Highway
Administration, Highway Statistics 2015, last modified July 12, 2017; referenced September
2016. As of September 22, 2017:
https://www.thwa.dot.gov/policyinformation/statistics/2015/

Peek-Asa, Corinne, “The Effect of Random Alcohol Screening in Reducing Motor Vehicle Crash
Injuries,” American Journal of Preventive Medicine, Vol. 16, No. 1, Supp. 1, January 1999,
pp. 57-67.

Pickrell, Timothy M., Hongying Li, and Shova KC, “Driver Electronic Device Use in 2015,”
Traffic Safety Facts Research Note, DOT HS 812 326, September 2016. As of December 5,
2017:
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/
driver_electronic_device use in 2015 0.pdf

73


https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/driver_electronic_device_use_in_2015_0.pdf
https://www.fhwa.dot.gov/policyinformation/statistics/2015
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/812394-digest-of-impaired-driving-and-selected-beverage-control-laws.pdf
https://www.nhtsa.gov/national-automotive-sampling-system-nass/nass-general-estimates-system
http://www.nhtsa.gov/FARS
https://www.nhtsa.gov/national-automotive-sampling-system-nass/nass-general-estimates-system
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/812394-digest-of-impaired-driving-and-selected-beverage-control-laws.pdf
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/driver_electronic_device_use_in_2015_0.pdf

Preusser, David F., Allan F. Williams, James L. Nichols, Julie Tison, and Neil K. Chaudhary,
Effectiveness of Behavioral Highway Safety Countermeasures, Washington, D.C.: National
Cooperative Highway Research Program, Transportation Research Board, NCHRP 622,
2008. As of November 12, 2017:
https://www.nap.edu/catalog/14195/
effectiveness-of-behavioral-highway-safety-countermeasures

Ringel, Jeanne, Johanna Zmud, Kathryn Connor, David Powell, Brian G. Chow, Liisa Ecola,
Christina Panis, and Gregory S. Jones, Costs and Effectiveness of Interventions to Reduce
Motor Vehicle—Related Injuries and Deaths: Project Report and Online-Tool
Documentation, Santa Monica, Calif.: RAND Corporation, TL-144/1-CDC, 2015. As of
November 12, 2017:
https://www.rand.org/pubs/tools/TL144z1.html

Rocco, Leandro, and Breno Sampaio, “Are Handheld Cell Phone and Texting Bans Really
Effective in Reducing Fatalities?” Empirical Economics, Vol. 51, No. 2, September 2016,
pp. 853-876.

Schick, A., M. Vegega, and N. Chaudhary, “Distracted Driving High-Visibility Enforcement
Demonstrations in California and Delaware,” Washington, D.C.: National Highway Traffic
Safety Administration, Traffic Technology Report DOT HS 811 993, April 2014. As of
November 11, 2017:
http://www.nhtsa.gov/staticfiles/nti/pdf/
811993-DistractedDrivingHighVisibilityEnforcement CA-DE-TT.pdf

Schroeder, P., M. Meyers, and Lidia P. Kostyniuk, National Survey on Distracted Driving
Attitudes and Behaviors: 2012, Washington, D.C.: National Highway Traffic Safety
Administration, DOT HS 811 729, April 2013. As of November 11, 2017:
http://www.nhtsa.gov/staticfiles/nti/pdf/811729.pdf

Shults, Ruth A., Randy W. Elder, David A. Sleet, James L. Nichols, Mary O. Alao, Vilma G.
Carande-Kulis, Stephanie Zaza, Daniel M. Sosin, Robert S. Thompson, and the Task Force
on Community Preventive Services, “Reviews of Evidence Regarding Interventions to

Reduce Alcohol-Impaired Driving,” American Journal of Preventive Medicine, Vol. 21,
Supp. 4, November 2001, pp. 66—88.

Teigen, Anne, and Douglas Shinkle, Traffic Safety Trends: State Legislative Action 2013,
National Conference of State Legislatures, February 2014. As of November 11, 2017:
http://www.ncsl.org/documents/transportation/2013 Trafficsafetytrends.pdf

74


http://www.ncsl.org/documents/transportation/2013Trafficsafetytrends.pdf
http://www.nhtsa.gov/staticfiles/nti/pdf/811729.pdf
http://www.nhtsa.gov/staticfiles/nti/pdf/811993-DistractedDrivingHighVisibilityEnforcement_CA-DE-TT.pdf
https://www.rand.org/pubs/tools/TL144z1.html
https://www.nap.edu/catalog/14195
http://www.nhtsa.gov/staticfiles/nti/pdf/811993-DistractedDrivingHighVisibilityEnforcement_CA-DE-TT.pdf

“Texting Laws and Collision Claim Frequencies,” Highway Loss Data Institute Bulletin, Vol. 27,
No. 11, September 2010. As of December 5, 2017:
http://www.iihs.org/media/fc495300-618c-419d-84d7-c3b94d178e5a/enPLrA/
HLDI%?20Research/Bulletins/hldi_bulletin 27.11.pdf

Tornros, Jan, “Effects of a Random Breath Testing Campaign in Southern Sweden,” paper
presented at the 13th International Conference on Alcohol, Drugs and Traffic Safety,
Adelaide, August 13—18, 1995. As of November 11, 2017:
http://casr.adelaide.edu.au/T95/paper/s29p2.html

U.S. Census Bureau, “Annual Estimates of the Resident Population for Selected Age Groups by
Sex for the United States, States, Counties, and Puerto Rico Commonwealth and Municipios:
April 1, 2010 to July 1, 2015—2015 Population Estimates,” June 2016. As of November 12,
2017:
https://factfinder.census.gov/bkmk/table/1.0/en/PEP/2015/PEPAGESEX

U.S. Census Bureau, “Annual Estimates of the Resident Population: April 1, 2010 to July 1,
2016—United States: Combined Statistical Area; and for Puerto Rico,” March 2017. As of
November 12, 2017:
https://factfinder.census.gov/bkmk/table/1.0/en/PEP/2016/GCTPEPANNR.US41PR

Vegega, Maria, Brian Jones, and Chris Monk, Understanding the Effects of Distracted Driving
and Developing Strategies to Reduce Resulting Deaths and Injuries: A Report to Congress,
Washington, D.C.: National Highway Traffic Safety Administration, DOT HS 812 053,
December 2013. As of November 14, 2017:
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/

812053 -understandingeffectsdistracteddrivingreporttocongress.pdf

Vingilis, E., H. Blefgen, H. Lei, K. Sykora, and Robert E. Mann, “An Evaluation of the
Deterrent Impact of Ontario’s 12-Hour License Suspension Law,” Accident Analysis and
Prevention, Vol. 20, No. 1, February 1988, pp. 9-17.

Wilson, Fernando A., and Jim P. Stimpson, “Trends in Fatalities from Distracted Driving in the
United States, 1999 to 2008,” American Journal of Public Health, Vol. 100, No. 11,
November 2010, pp. 2213-2219.

World Health Organization, “Legal BAC Limits: Data by Country,” Global Health Observatory,
last updated July 16, 2014. As of September 12, 2017:
http://apps.who.int/gho/data/view.main.54600

75


http://apps.who.int/gho/data/view.main.54600
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/812053-understandingeffectsdistracteddrivingreporttocongress.pdf
https://factfinder.census.gov/bkmk/table/1.0/en/PEP/2016/GCTPEPANNR.US41PR
https://factfinder.census.gov/bkmk/table/1.0/en/PEP/2015/PEPAGESEX
http://casr.adelaide.edu.au/T95/paper/s29p2.html
http://www.iihs.org/media/fc495300-6f8c-419d-84d7-c3b94d178e5a/enPLrA
https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/812053-understandingeffectsdistracteddrivingreporttocongress.pdf 
http://www.iihs.org/media/fc495300-6f8c-419d-84d7-c3b94d178e5a/enPLrA

Yager, Christine, An Evaluation of the Effectiveness of Voice-to-Text Programs at Reducing
Incidences of Distracted Driving, College Station, Texas: Southwest Region University
Transportation Center, Texas A&M Transportation Institute, April 2013. As of
November 11, 2017:

http://swutc.tamu.edu/publications/technicalreports/600451-00011-1.pdf

76


http://swutc.tamu.edu/publications/technicalreports/600451-00011-1.pdf




	Costs and Effectiveness of Interventions to Reduce Motor Vehicle–Related Injuries and Deaths
	Limited Print and Electronic Distribution Rights
	Preface
	RAND Health
	RAND Infrastructure, Resilience, and Environmental Policy

	Contents
	Figures
	Tables
	Summary
	New Interventions
	Effectiveness Data Updates
	Cost Data Updates
	User Interface Redesign

	Acknowledgments
	Abbreviations
	Chapter One. Introduction
	Project Objectives

	Chapter Two. Selecting Interventions
	Chapter Three. Changes to Effectiveness Data and Analysis
	Numbers of Deaths and Injuries per State
	New Methods for Counting Total Deaths
	New Methods for Estimating Total Injuries

	The Effect on Estimates of Lives Saved and Injuries Prevented
	The Monetary Value of Saving a Life or Preventing an Injury
	Estimates of Monetary Value
	The Effect of These Adjustments on Estimates of Monetary Value of Lives Saved and Injuries Prevented


	Chapter Four. Cost Data, Estimates, and Analysis
	Updated Cost Inputs and Assumptions
	Inflation
	Wages

	Updated Data on Populations
	Population
	The Number of Licensed Drivers
	The Number of Registered Motorcycles

	Driving-While-Intoxicated Arrest Data
	A New Method of Calculating DrivingBWhileBIntoxicated Arrests
	The Method’s Effect on Cost Estimates

	Automated Enforcement
	New Assumptions About the Number of Cameras
	The Assumptions’ Effect on Cost Estimates


	Chapter Five. Tool Redesign
	Map
	Selecting Interventions
	Model Outputs
	Fines and Fees
	Sensitivity Analysis
	Key Results and Graphics
	Additional Intervention Information
	MV PICCS Model Run Results for Pennsylvania with $10,000,000 Budget, and Fines Included
	Potential Lives Saved with Selected Interventions
	Potential Injuries Prevented with Selected Interventions
	Potential Monetary Benefit of Selected Interventions
	Potential Implementation Cost of Selected Interventions
	Intervention Details
	Sensitivity Analysis Input Values


	Chapter Six. Limitations and Future Refinements
	Possible Future Refinements
	Conclusion

	Appendix A. Interventions Considered but Not Included
	Lowering Blood Alcohol Concentration Limits to 0.05
	Challenges in Incorporating Lower Blood Alcohol Concentration Limits into MV PICCS 3.0

	Cell Phone and Text Messaging Laws
	On cell phone and text messaging laws,
	On HVE:
	History
	Implementation
	Effectiveness
	Measuring Effectiveness
	Costs
	Time to Implement
	Other Issues


	Appendix B. Productivity and Medical Adjustments to the Value of a Life
	Bibliography




