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Preface

This report examines how traffic safety funding could best be spent to reduce motor vehicle
crash–related injuries and deaths. We base the analysis and findings here on the data and analysis
of an interactive online tool, the Motor Vehicle Prioritizing Interventions and Cost Calculator for
States (MV PICCS). RAND Corporation researchers created MV PICCS to support states’ and
local communities’ ability to make evidence-based resource-allocation decisions relating to the
implementation of effective interventions for preventing motor vehicle–related injury. The
analysis presented here extends the use of the tool to consider how the United States might best
allocate scarce resources to implement the most cost-effective motor vehicle–crash
countermeasures.
This report will be of interest to national, state, and local health and safety officials seeking
information on the effectiveness and costs of the various interventions.
The project had two sponsors and created several products. The National Center for Injury
Prevention and Control at the Centers for Disease Control and Prevention (CDC) sponsored the
original development of MV PICCS. The tool is hosted online at
www.cdc.gov/motorvehiclesafety/calculator/doc. CDC also sponsored the project documentation
(Ringel et al., forthcoming), which includes considerable detail on the assumptions and data that
underlie the tool. The Robert Wood Johnson Foundation sponsored both this report and
additional work to increase the number of interventions analyzed in the tool from the original 12
to 14. This report uses the underlying calculations in the tool to develop several policy
analyses—comparisons of different ways to rank the selected interventions at the state or
national level based on cost-effectiveness analysis. Finally, four research briefs summarize the
tool and the analyses in this report:
•
•
•
•

Liisa Ecola and Jeanne S. Ringel, Which Behavioral Interventions Are Most CostEffective in Reducing Drunk Driving? Santa Monica, Calif.: RAND Corporation, RB9826-CDC, forthcoming
Liisa Ecola, Benjamin Batorsky, and Jeanne S. Ringel, A New Tool to Help
Decisionmakers Select Interventions to Reduce Traffic Crash Deaths and Injuries, Santa
Monica, Calif.: RAND Corporation, RB-9827-CDC, forthcoming (a)
Liisa Ecola, Benjamin Batorsky, and Jeanne S. Ringel, How to Get the Biggest Impact
from an Increase in Spending on Traffic Safety, Santa Monica, Calif.: RAND
Corporation, RB-9855, forthcoming (b)
Liisa Ecola, Benjamin Batorsky, and Jeanne S. Ringel, Should Traffic Crash
Interventions Be Selected Nationally or State by State? Santa Monica, Calif.: RAND
Corporation, RB-9860, forthcoming (c).
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Summary

Motor vehicle crashes are a leading cause of accidental death in the United States. In 2013,
according to estimates, more than 32,700 Americans were killed and more than 2.3 million were
injured in crashes (National Center for Statistics and Analysis, 2015). The direct and indirect
costs of crashes are substantial. Recent research estimates that, in 2010, crash-related costs—
which include a variety of costs borne by different groups, such as medical care, productivity,
and travel delay—reached at least $242 billion (Blincoe et al., 2015). Of course, these numbers
do not fully capture the price of all consequences, including long-term harms to family and
community quality of life.
A wide range of evidence-based policy and program interventions is available to states and
communities to help prevent motor vehicle–related injuries and deaths. However, given limited
resources, policymakers must prioritize and choose the interventions that will provide the
greatest reduction in injuries and deaths for their implementation dollars. To do this,
policymakers need information on the implementation costs and effects of interventions.
Toward this end, RAND researchers developed the Motor Vehicle Prioritizing Interventions
and Cost Calculator for States (MV PICCS), which enables policymakers to compare 14 traffic
crash–intervention policies and programs by cost and effectiveness by state. Analyses for
individual states are available through the interactive online tool
(www.cdc.gov/motorvehiclesafety/calculator/doc), as is full analytic documentation. This report
uses cost-effectiveness estimates generated in MV PICCS to consider three policy questions
from a national perspective:
•
•
•

What are the effects of implementing the most cost-effective interventions?
What is the most cost-effective way to allocate an increase in funding for interventions?
Given this set of interventions, what is the most cost-effective way to reduce drunk
driving?

How Cost-Effective Are the Interventions from the Motor Vehicle Prioritizing
Interventions and Cost Calculator for States?
We selected the 14 interventions considered in MV PICCS on the basis of four criteria: They
are interventions meant to change driver or passenger behavior (as opposed to changes to
roadway or vehicle engineering); they can be implemented (or influenced) by states; they are
demonstrated to be effective; and they are not already in widespread use. Table S.1 briefly
describes the 14 interventions selected on this basis.
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Table S.1. Evidence-Based Traffic Crash Interventions Analyzed in the Motor Vehicle Prioritizing
Interventions and Cost Calculator for States
Intervention

Description

Automated red-light enforcement Cameras capture images of vehicles whose drivers fail to stop for red lights.
Commonly called red-light cameras, these are used primarily at intersections.
Tickets are sent to offenders by mail.
Automated speed-camera
enforcement

Cameras capture images of vehicles whose drivers are driving in excess of posted
speed limits. Mobile speed cameras are often used to cover multiple road
segments.

Alcohol ignition interlock

Often called ignition interlocks, these devices prevent a vehicle from starting until
the driver has blown into a tube to prove sobriety.

Sobriety checkpoints

At a specific location, teams of police officers stop cars to check whether drivers
are intoxicated.

Saturation patrols

Police patrol selected locations, looking for suspicious driving behavior in an
attempt to identify alcohol-impaired drivers.

Bicycle helmet laws

These laws mandate that children who ride bicycles wear helmets to reduce the
likelihood of trauma to the head and related consequences.

Universal motorcycle helmet laws This law requires all motorcyclists, regardless of age or experience level, to wear
a helmet that meets U.S. Department of Transportation safety standards.
Primary enforcement of seat
belt–use laws

States with seat belt laws vary in their enforcement; a primary law allows police to
ticket offenders exclusively for not wearing seat belts.

High-visibility enforcement for
seat belts and child restraint and
booster seat laws

This policy combines the intense enforcement of safety devises over a fixed
period with a publicity campaign.

License plate impoundment

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 officer places a sticker on the license plate to indicate that it is
invalid.

Limits on DWI diversion and plea These rules prevent DWI arrestees from diverting cases (i.e., moving them out of
agreements
the judicial system) or pleading out of charges.
Vehicle impoundment

This intervention requires that a DWI offender’s vehicle be confiscated for a period
of time, after which the offender either reclaims or surrenders his or her vehicle.

In-person license renewal for
older drivers

This intervention requires any driver over age 70 to renew his or her driver’s
license in person at a department of motor vehicles, instead of using mail-in or
online renewal.

Higher fines for seat belt–use
violations

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

NOTE: DWI = driving while intoxicated.

Costs are defined in several ways for the tool, but the questions addressed in this report use
only costs that the state bears to implement the interventions (such as police time). These are
estimated based on nine cost components, most of which include specific subcomponents. The
overall cost of each intervention is the sum of one or more components. We assume that some
subcomponents remain constant between states, and we scale others for each state based on such
factors as wage rates for state government employees and population size.

xii

Effectiveness is defined in two ways. First, we define it as the percentage of injuries and
deaths that could be prevented when an intervention is implemented, for a specific crash type
(for example, we found that alcohol interlocks reduce, by 24 percent, deaths that occur in crashes
in which the driver has a previous DWI charge). We estimate the reduction in injuries or deaths
of each intervention based on the best available study or meta-analysis of each one and develop
estimates based on the number of vehicle crash deaths in that state for that particular crash type.
Second, we translate effectiveness into monetary terms based on the estimated value of
saving a life or preventing an injury. We use existing literature to estimate the values for
individual states, based on nine categories (such as medical costs).
With these figures, we develop a cost-effectiveness estimate for each intervention in each
state—714 in all (14 interventions in 51 states).1 We then take some of these out of
consideration, for two reasons. First, we eliminated three interventions from the national analysis
presented here—two (saturation patrols and high-visibility enforcement) because we did not find
reliable information on where they are already implemented, and one (increased seat belt fines)
because the implementation cost is zero, based on the definition above. Second, we removed
those interventions that are already implemented in individual states. Removing these
interventions leaves 298 interventions across the 51 states for analysis. The cost-effectiveness of
these 298 interventions varies from a high of 390 to 1 (we calculate these ratios with a
denominator of 1, so, hereafter, we use the numerator only) to less than 1 (which means that the
intervention costs more than the benefits it produces). Overall, the full suite of these
298 interventions has a cost-effectiveness ratio of 6.8.

A National Approach to Crash-Reduction Interventions Is Most CostEffective, but Not All States Benefit Equally
For the first policy question, “What are the effects of implementing the most cost-effective
interventions?” we develop a cost-effectiveness estimate of each intervention at a national level
by summing the costs and benefits of the intervention in all states where is it not currently
implemented. The cost-effectiveness of these individual interventions ranges from 130 for
alcohol interlocks to 0.8 for limits on diversion and plea agreements. We also identify the most
cost-effective intervention in each state. If all remaining states implemented the top three
national interventions, 1,219 fatalities would be prevented for a cost to the state of approximately
$55 million. Universal motorcycle helmet laws alone would prevent 745 fatalities and cost
$41 million to implement. Implementing the most cost-effective intervention in each state would
prevent 928 fatalities and cost about $60 million. The national approach is more cost-effective, in

1

Although the District of Columbia is not a state, in our analysis, we treat it the same as the 50 states. Therefore, for
ease of reading, we refer to 51 states rather than 50 states and the District of Columbia.
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that more fatalities are prevented at a lower cost, but does not spread the reduction in fatalities
across all states.

Implementing the Most Cost-Effective Interventions Is the Best Way to
Spend Additional Funding, but Not All States Will Benefit Equally
For the second policy question, “What is the most cost-effective way to allocate an increase
in funding for interventions?” we assume a 10-percent increase in federal funding to states
(approximately $57.9 million divided among the 51 states) to implement additional interventions
and compare two ways to allocate this increase. The first is to increase each state’s individual
allocation by 10 percent and implement those interventions that are most cost-effective within
that state. The second is to take the same $57.9 million and spend it on the most cost-effective
interventions, regardless of state. We do this by starting with the most cost-effective of the
298 interventions and working down the list until we have spent $57.9 million. The first
approach spends only $28.4 million because many states cannot use the full allotment; many
interventions exceed the 10-percent increase. This would save 660 lives in 47 states. The second
approach would save 1,302 lives using the majority of the available funding ($56.9 million) in
44 states. Although this approach is more cost-effective than giving each state a 10-percent
increase in funding, it does not spread the benefit of reduced fatalities across as many states.
These results suggest that, if additional funding were available at the national level to implement
motor vehicle–related injury-prevention interventions, the most cost-effective way to allocate the
funds would be to target the funding to the most cost-effective interventions regardless of state.

The Most Cost-Effective Way to Reduce Driving-While-Intoxicated Deaths
and Injuries Is to Implement the Most Cost-Effective Interventions,
Regardless of State
The third policy question is, “Given this set of interventions, what is the most cost-effective
way to reduce drunk driving?” Using five interventions2 that target DWI specifically, we look at
the cost-effectiveness ratios across all states. There are 255 possible intervention–state
combinations (51 states times five interventions), and excluding those that are already in use
leaves 119. Ten of these have cost-effectiveness ratios exceeding 100; if just these ten were
implemented, they would save 170 lives in ten states at a cost of $2.1 million. In comparison, if
we implemented all 119 interventions in the states where they are not in place, the nation stands
to save 1,182 lives at a cost of $764 million. The country can save 14 percent of the fatalities
with less than 0.5 percent the cost.
2

This analysis excludes saturation patrols; see “How Cost-Effective Are Interventions from the Motor Vehicle
Prioritizing Interventions and Cost Calculator for States” at the beginning of this summary for explanation.
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The Analysis Requires Assumptions and Has Limitations
As far as we are aware, this is the first effort to estimate the implementation costs across a
broad array of interventions and to translate these costs to the state level according to a specific
state’s demographics and traffic crash profile. However, we also acknowledge that there are
important limitations to this analysis:
•

•

•

The analysis is limited to 14 interventions. The tool does not include every possible
intervention because of the criteria we used to select them. The tool cannot compare
engineering-based interventions, which would have been extremely difficult to assess at
the state level, with behavioral ones, and it omits others for which the evidence is still
conflicting.
We base the analyses on many assumptions. Various assumptions are needed to
generate these estimates. We note a few examples here. First, the cost-effectiveness
estimates reflect assumptions about the level and characteristics (e.g., how much
enforcement is done and whether there was a publicity campaign) of implementation of
the successful intervention. As a specific example, we estimated the number of cameras
for each state’s red-light and automated speed-camera enforcement. Second, the
effectiveness estimates from the literature are based on conditions in a specific
jurisdiction, which might not reflect the conditions in others. Third, in many cases, there
was no evidence for a specific parameter (e.g., an intervention’s effect on crash-related
injuries), and we had to make assumptions. For example, effectiveness estimates for
injuries were not available for most interventions, so, in the absence of more-specific
information, we assumed that the reduction was the same as for fatality reductions.
Finally, we used data for scaling by states from national databases, which we assumed
accurately reflected conditions across states. We have tried to be very transparent about
the assumptions made, and a prior report (Ringel et al., forthcoming) documents them.
However, because of these assumptions, the estimates presented here should be
considered approximations.
We do not continually update the tool. We produced a tool that was based on the best
available data at the time of the research. However, we have not updated two key sets of
data: the number of fatalities by type per state and the implementation status of each
intervention in each state. If, for example, deaths in vehicle crashes decline considerably
in some states, the tool’s estimates of lives saved will be too large.

For further details about all of the assumptions, as well as all the data sources, see the project
documentation (Ringel et al., forthcoming).
Despite these limitations, we believe that the analyses can be of great use to state
policymakers. We mean for the estimates to give policymakers a sense of the relative costs and
effects of the different interventions under consideration.
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Chapter One. Introduction

Globally, motor vehicle crashes are the eighth-leading cause of death for all ages and the
leading cause of death for people ages 15 to 29 (World Health Organization, 2013). In
recognition of this, in 2011, the World Health Organization called for a Decade of Action for
Road Safety from 2011 to 2020 (World Health Organization, 2011). The problem is just as acute
in the United States; in 2013, more than 32,700 people were killed and more than 2.3 million
were injured in motor vehicle crashes (National Center for Statistics and Analysis, 2015). The
direct and indirect economic costs associated with these crashes are substantial, estimated to be
$242 billion in 2010 (Blincoe et al., 2015).
Fortunately, a wide range of evidence-based interventions, including both policies and
programs, can help prevent motor vehicle–related injuries. As such, the Centers for Disease
Control and Prevention (CDC) has designated preventing motor vehicle–related injuries to be a
“winnable battle.” CDC’s winnable battles are public health priorities with large-scale impact on
health and with known, effective strategies to address them (CDC, 2014).
Given limited resources for implementing interventions, policymakers must prioritize
interventions and choose those that will yield the greatest reduction in injuries and deaths for
their implementation dollars. To accomplish this prioritization, policymakers require information
on the costs and effects of interventions. Although considerable evaluation work has identified
evidence-based motor vehicle–related injury–prevention interventions 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,
policymakers cannot fully assess the costs and effects of different interventions and select the
most cost-effective ones.
In a series of projects funded by CDC and the Robert Wood Johnson Foundation, RAND
researchers have developed state-level cost-effectiveness estimates to assist states in making
evidence-based resource-allocation decisions relating to the implementation of effective motor
vehicle–related injury–prevention interventions. The analyses are available through an
interactive online tool, the Motor Vehicle Prioritizing Interventions and Cost Calculator for
States (MV PICCS), that states can use to assess state-specific costs and effects of different
interventions and to select interventions that are most effective for a given implementation
budget (www.cdc.gov/motorvehiclesafety/calculator/doc).

1

This report builds on these state-level analyses, combining the estimates in different ways to
consider a set of policy questions from a national perspective. In the following chapters, we first
provide a high-level overview of the approach used to generate the cost-effectiveness estimates
and then consider three national policy questions:
•
•
•

What are the effects of implementing the most cost-effective interventions?
What is the most cost-effective way to allocate an increase in funding for interventions?
Given this set of interventions, what is the most cost-effective way to reduce drunkdriving recidivism?

Finally, we summarize the findings, offer recommendations, and consider next steps.
Many challenges come with developing the cost and effectiveness estimates that underlie
these analyses. In particular, we needed to make numerous assumptions to generate these
estimates. We detail these assumptions elsewhere (Ringel et al., forthcoming). For example, the
effectiveness estimates from the literature are typically associated with a particular jurisdiction
and reflect the effect of the intervention as implemented there. We have tried to reflect that in our
calculations of implementation costs. However, the literature does not always provide sufficient
detail to do this, so we must make some assumptions about how an intervention was
implemented to build the estimate. Moreover, the cost-effectiveness estimates based on these
assumptions reflect the level and characteristics (e.g., how much enforcement is done and
whether there was a publicity campaign) of implementation of the successful intervention. If the
intervention is not implemented at the same level (e.g., not as much enforcement effort or
publicity), the estimated costs and effects reported in MV PICCS will not be a good match.
The estimates presented here should be considered approximations. They are meant to give
policymakers a sense of the relative costs and effects of the different interventions under
consideration. Other costs and benefits not captured in our analysis might also be considered
(e.g., the improved employment or quality of life among people who are deterred from driving
while drunk, effects on civil liberties, or political issues that make some interventions more
feasible than others). In essence, the estimates are intended to be one category of information
that can inform the larger policy debate.

2

Chapter Two. Approach

In this chapter, we summarize the steps in the development and analysis of our costeffectiveness estimates. For more-detailed information on the sources of cost and benefit
information and the assumptions and analyses that generate the cost-effectiveness estimates,
please see the full documentation (Ringel et al., forthcoming).

Intervention Selection
We based our selection of interventions on four criteria. Each intervention had to meet all
four of these criteria:
•
•
•
•

intended to change driver or passenger behavior (as opposed to changes to roadway or
vehicle engineering)
implementable at the state level (or affected by state policy)
demonstrated to be highly effective
not already in widespread use (this generally meant that no more than 30 or so states had
implemented the intervention).

Thus, the goal was to focus on interventions that would bring the greatest possible
effectiveness from implementation because there is greater potential for states to adopt them. We
assumed that the majority of the gains from widespread interventions, such as changes to the
blood alcohol limit for enforcing drunk driving laws, have already been realized. We used
information about effectiveness and current use from the National Highway Traffic Safety
Administration (NHTSA) report Countermeasures That Work (University of North Carolina
Highway Safety Research Center, 2011). Ultimately, 14 interventions met these criteria:
•
•

•

•

Automated red-light enforcement: Automated red-light enforcement, more commonly
called red-light cameras, is used to capture images of vehicles whose drivers fail to stop
for red lights. Tickets are generally sent to offenders by mail.
Automated speed-camera enforcement: Similarly, automated speed-camera enforcement,
often called speed cameras, capture images of vehicles whose drivers are 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.
Alcohol interlocks: Alcohol interlocks, also called ignition interlocks, are devices that
prevent a vehicle from starting until the driver has blown into a tube, which determines
that their blood alcohol concentration (BAC) is below the allowable level set by the state
(0.02 in most jurisdictions). This intervention calls for interlocks to be installed on the
vehicles of convicted repeat driving-while-intoxicated (DWI) offenders, as well as highBAC and first offenders, depending on state legislation.
Sobriety checkpoints: At a sobriety checkpoint, teams of police officers stop cars at a
specific location to check drivers for alcohol levels. States generally publicize such
3

•

•
•

•

•

•

•

•
•
•

events to discourage drivers from drinking, particularly during times when drunk driving
is more common than usual (such as holiday weekends).
Saturation patrols: Saturation patrols consist of an increased police presence in selected
locations where they patrol the area looking for suspicious driving behavior in an attempt
to identify alcohol-impaired drivers. In contrast to sobriety checkpoints, saturation patrols
do not stop every vehicle.
Bicycle helmet laws: Bicycle helmet laws mandate that children who ride bicycles wear
helmets, to reduce the likelihood of trauma to the head and its related consequences.
Universal motorcycle helmet laws: This law requires every motorcyclist, regardless of
age or experience level, to wear a helmet that meets safety standards set by the U.S.
Department of Transportation. These laws differ from partial helmet laws, which
typically apply only to riders below a certain age.
Primary seat belt–use laws: States with seat belt laws vary in their enforcement. A
primary law allows police to ticket offenders exclusively for not wearing seat belts. 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 for seat belts and child restraint and booster seat laws: Highvisibility 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
booster seats.
License plate impoundment: 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 people try to remove them, they leave a visible pattern on the plate.
Limits on diversion and plea agreements: Although all states have penalties for DWI,
many states have additional 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 are most often targeted at first-time offenders, with the goal of reducing
the DWI caseload by diverting people who are thought to be unlikely to reoffend.
Vehicle impoundment: This intervention results in vehicles of DWI offenders being
confiscated for a period of time and stored in a public impound lot. An offender can
either reclaim or surrender the vehicle when the impoundment period ends.
In-person license renewal for older drivers: This intervention requires any driver over
age 70 to renew his or her driver’s license in person at a department of motor vehicles
(DMV), instead of using mail-in or online renewal.
Higher fines for seat belt–use violations: This intervention adds $75 to a state’s existing
fine, which represents a significant increase over existing seat belt fines in most states.

Implementation Cost Estimation
In the tool, the costs associated with these interventions fall into one of four categories: costs
that the state bears to implement the intervention (such as the cost of police time), costs that
individuals pay to the state (such as a seat belt fine), costs that individuals bear but do not pay to
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the state (such as legal representation), and costs that individuals bear to comply with the law
(such as a motorcycle helmet purchase). In the cost-effectiveness analyses for this report, we use
only the first category, costs that the state bears.
We build the estimated costs of the interventions from a set of cost components. The costestimating structure has nine components,3 divided into multiple subcomponents. The nine cost
components are
•
•
•
•
•
•
•
•
•

publicity costs
police and highway patrol time costs
DMV staff time costs
court-system costs
equipment costs (acquisition, maintenance, and replacement)
probation costs
education program costs
impoundment costs
program management costs.

We combine cost components and subcomponents to create intervention-specific estimates.
For most costs, we used multiple sources. We scaled some costs, such as the cost of staff time for
state personnel (such as highway patrols and DMV staff), to each state based on wage rates
provided by the Bureau of Labor Statistics (Bureau of Labor Statistics, 2012). For other cost
components, the research team developed a “most common cost” that was used across all states,
based on the range of costs that were documented. In some cases, we developed figures for cost
estimates (such as the number of red-light and speed cameras) using count regression models.
We amortized up-front costs, such as equipment, over five years. Table A.1 in the appendix
outlines the cost components and associated values for each intervention. For additional detail on
the costing methodology, please see Ringel et al., forthcoming.
The overall cost of an intervention is the sum of the cost components. The total cost for an
intervention varies across states, depending on geographic size, population, wage rates, and other
factors. Some cost components are fairly constant across states (e.g., program management), and
others vary in relation to the geographic size and population of the state (e.g., police and
highway patrol time costs, publicity costs, and equipment).
As a result, some interventions have fairly low costs across all states, while others have a
high degree of variation. For example, the cost of bicycle helmet laws and license plate
impoundment do not vary a great deal from state to state because relatively few cost components
are involved. The cheapest intervention of all, increased seat belt fine, is considered to have a
3

The project documentation refers to ten cost components; the tenth is fines and fees paid to the state. These are an
important part of how the tool works because users can include these fines and fees—which essentially constitute
revenue to the state—to see the extent to which they defray the costs of implementation. Essentially, this means that
each intervention implemented in a state has two cost calculations—one including these fines and fees, and one
without. For this cost-effectiveness analysis, we chose to use the second of these, the cost without any fines and fees,
because states might not be able to use the revenue collected to implement additional interventions.
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cost of zero in every state because none of the nine cost components is required for
implementation. So the cost-effectiveness ratio is always zero.4
Other interventions have a very wide variation in costs. Sobriety checkpoints and primary
seat belt–use laws vary because a key element is the amount of police time to enforce the laws,
which is, in turn, a function of the size of the state (both geography and population). Limits on
diversion and plea agreements costs also vary, in part because of the use of DWI arrest statistics
to develop the estimate of how many people who might otherwise use a diversion program or
plea bargain down a DWI charge would instead go through the judicial system. These numbers
vary widely from state to state.5
A final caveat about costs is that not all interventions are either implemented or not. Speed
and red-light cameras, for example, could be placed in a few jurisdictions but not throughout a
state. However, for our purposes, we have had to make assumptions about the intensity of the
implementation to develop a single cost per state. We detail these assumptions for each
intervention in the project documentation (Ringel et al., forthcoming). MV PICCS users can
change the implementation costs through sensitivity analysis.

Literature Review on Effectiveness
Effectiveness is defined as the fatalities and injuries reduced by implementing a particular
intervention. The research team developed two types of information: the actual number of
anticipated lives saved and injuries prevented and a monetized value of those two things.
There is a substantial literature estimating the effectiveness of motor vehicle–related injury–
prevention estimates. We build off that literature, taking effectiveness estimates from published
articles and reports that document empirical studies of the effectiveness of interventions,
generally on a before-and-after basis. These thus reflect real-world experience with not just the
interventions but also compliance and enforcement (e.g., it is not assumed that all motorcycle
riders will wear helmets after a helmet law is passed; rather, the estimate is based on studies of
states that passed such laws). With one exception, the studies or meta-analyses that we used in
developing these estimates looked at fatalities only (see Table A.2 in the appendix). The
exception is sobriety checkpoints, for which there are distinct estimates in the literature. For this
intervention, the effect on injuries is 20 percent and 8.1 percent for fatalities.
Lacking any other information, for all other interventions, we assumed that the effects on
injuries were the same as those on fatalities. For example, the study we used to determine the
4

Obviously, there are other costs associated with many of these interventions, such as the political cost (e.g., it
could be difficult politically to increase an unpopular fine). However, lacking a sound methodology to monetize
such an intangible cost, we did not include these.
5

In particular, Alabama provided limited arrest information to the Federal Bureau of Investigation database that we
used as the data source, so it shows far fewer DWI arrests than other states of similar size. Hawaii lacked any data
for the year we used, so we used data from the previous year as a substitute.
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effect of primary seat belt–use laws found a 7-percent reduction in fatalities, so we assumed that
injuries also declined by 7 percent. Probably the largest issue with this assumption is that certain
interventions can turn fatalities into injuries; that is, a person whose life is saved by wearing a
seatbelt might instead suffer an injury. But making accurate estimates of how often this happens
and comparing those with the reductions in injuries themselves is seldom done in the literature.
In addition, the difficulty with studying injuries is that they range widely in severity, from minor
to permanently disabling. There is no information in the literature to support a more
sophisticated estimate, so we made this simplifying assumption.
We also note that, for two DWI-related interventions, license plate impoundment and limits
on diversion and plea agreements, we could not identify any studies with deaths or reductions in
crashes as the metric, only reductions in recidivism. We recognize that a reduction in recidivism
is probably higher than a reduction in actual crashes or deaths and thus represents a best-case
estimate of reductions in injuries and deaths. However, given the dearth of studies in this area,
we felt that this was the best assumption we could develop.

Estimation of Benefits
The research team used an existing protocol to determine the economic benefits of a life
saved or an injury prevented (Blincoe et al., 2015),6 developed specifically to monetize the
benefits from reducing crashes. The protocol includes nine categories for both fatalities and
injuries, and the research team calculated a weighted average for injuries based on the relative
frequencies of each injury severity type (Table A.3 in the appendix). Three categories were
scaled at the state level: market productivity, household productivity, and medical expenditures.
We based scaling on state-specific price adjustments employed by CDC’s Web-based Injury
Statistics Query and Reporting System cost-of-injury reports (CDC, 2015), computed using
Council for Community and Economic Research cost-of-living index data (Council for
Community and Economic Research, undated) and population data. For the other six, we used
national estimates (updated to 2012 dollars). This provided a monetary value for each life saved
or injury prevented specific to each state.
To create state-specific estimates of the value of lives saved and injuries avoided, we
combined estimates of reductions in fatalities and injuries and the estimated monetized benefits.
We scaled these reductions to each state, based on the number of injuries and fatalities associated
with particular crash causes in 2010 (using the Fatality Analysis Reporting System [FARS] and
General Estimates System for injuries) for that state (NHTSA, undated [a], undated [b]). (At the
time we collected data for MV PICCS, 2010 was the most recent year available.) This scaling is
needed because interventions address particular crash types (e.g., a universal motorcycle helmet

6

In May 2015, NHTSA reissued the Blincoe report (previously Blincoe et al., 2014) after errors were found in the
initial analysis. We have updated our estimates accordingly.
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law is expected to reduce motorcycle fatalities), and the mix of crash types varies between states
(e.g., Florida, California, and Texas have more motorcycle crashes than other states do).
The monetized value of a life saved or injury prevented, although scaled to each state, tends
to be fairly similar across states. The variation in these values across states for a particular
intervention is driven primarily by differences in the number of fatalities per category. For
example, four states had no bicyclist deaths in 2010, and the District of Columbia had no deaths
caused by a person with a previous DWI charge. So the benefits in these cases are zero because
(happily) we cannot reduce deaths any further. Of course, this means that MV PICCS will be
inaccurate if these are statistical flukes. If a state had an unusually high or low number of
fatalities in 2010, the results might be skewed to some extent.
In addition, states with higher numbers of certain types of crashes will see greater benefits
from the interventions that address those causes. The largest states, not surprisingly, have the
highest number of fatalities—one-quarter of all traffic fatalities occur in Texas, California, and
Florida. But states often experience certain fatality types disproportionately to their population
size. Rural Wyoming and Montana have very high rates of alcohol-related deaths per
100,000 population. These differences mean that the benefits for some interventions in some
states are unusually high or low.

Cost-Effectiveness Estimates
Using the state-specific estimates of implementation costs and benefits, we generated a costeffectiveness estimate for each of the 14 interventions in each state. This is the ratio of the total
annual monetized benefit to the total annual implementation cost for each separate intervention.
The higher the ratio of effectiveness to costs, the more cost-effective the intervention is.
The cost-effectiveness ratios vary from less than 1 to almost 400. Using the method above,
the ratio cannot be less than 0, and a ratio between 0 and 1 implies that the costs outweigh the
benefits (that is, implementing the intervention would cost more than the benefits it would
provide). The highest cost-effectiveness ratio in our data is for alcohol interlocks in Ohio at 390.
A cost-effectiveness ratio of 390 indicates that the benefits exceed the costs 390 to 1. The costeffectiveness estimates for a particular intervention vary across states because the
implementation costs and benefits for each intervention differ between states based on their
characteristics (e.g., geographic size or population).
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Using the Estimates for National Policy Analysis
The next three chapters look at different potential ways to best allocate funding to reduce
crash-related deaths and injuries, based on the set of cost-effectiveness estimates described
above. The following two caveats apply:
•

•

First, although MV PICCS includes cost-effectiveness estimates for all 14 interventions,
the analyses conducted for this report exclude three. We assume increased seat belt fines
to have zero cost, so we cannot calculate a cost-effectiveness ratio. We could not
definitely determine the presence or absence of two interventions, saturation patrols and
high-visibility enforcement, in the states, so we have excluded these from comparisons as
well.
Second, we generated these estimates regardless of any information we collected on
whether the interventions are already implemented in certain states. For the analyses
included here, we remove from consideration those interventions that we believe to be
already implemented. However, our information about which interventions are in use in
which states might be outdated because we have not continuously updated them. In MV
PICCS, however, the user can customize the analysis to include or exclude any of the
14 interventions.

The data that we used for these 11 interventions and where they are implemented produce
298 combinations of potential interventions by state that could be implemented. If all of these
were implemented, they would cost almost $2.1 billion, produce benefits of $14.2 billion, and
collectively save 3,939 lives and prevent 429,984 injuries. However, of these 298 combinations,
31 are not considered cost-effective; the ratio of costs to benefits is less than 1. Excluding these
would lower the totals to 3,820 lives saved and 424,179 injuries prevented, while reducing costs
to $1.6 billion. The total benefit would decline slightly to $13.9 billion.
Figure 2.1 shows all 298 combinations and the relationship between the number of lives
potentially saved and the cost-effectiveness ratio. Ideally, we would want to implement the
interventions in the upper right quadrant because these would both be highly cost-effective and
save the most lives. But, as Figure 2.1 shows, no interventions fall into that quadrant; there is
some trade-off between a high cost-effectiveness ratio and the greatest number of lives saved.
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Figure 2.1. Scatterplot of Lives Saved and Cost-Effectiveness Ratio for 298 Combinations of
Interventions in States

The following three chapters discuss specific ways to achieve some of these benefits. In
particular, we focus on three policy questions:
•
•
•

What are the effects of implementing the most cost-effective interventions?
What is the most cost-effective way to allocate an increase in funding for interventions?
Given the five DWI interventions analyzed, what is the most cost-effective way to reduce
drunk driving?
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Chapter Three. What Are the Effects of Implementing the Most
Cost-Effective Interventions?

In this chapter, we use the data underlying MV PICCS to identify the most cost-effective
interventions nationally, as well as for each state. We then estimate the expected costs and
benefits associated with different approaches for selecting which interventions to implement. The
first approach takes a national perspective, selecting interventions to implement in all states. The
second approach is tailored to the state level, selecting the most cost-effective intervention for
each state.

National-Level Approach
For our national-level approach, we aggregate the costs and benefits across states for each
intervention, excluding the states where the intervention is already in place. We then create a
national cost-effectiveness estimate for each intervention and rank them from high to low. For
state-level analyses, we ranked the interventions within a state. We define the costs of the
intervention as the costs to the state only; we do not include fines and fees that could be used to
offset costs.
On a national basis, the top three countermeasures are alcohol interlocks, universal
motorcycle helmet laws, and license plate impoundment. By this, we mean that these
interventions save the most lives relative to the costs of implementation. Nationally, alcohol
interlocks would save 93 lives and prevent 3,352 injuries in the first year of implementation for
just $1.4 million in implementation costs. Universal motorcycle helmet laws could prevent
745 fatalities and 197,019 injuries for just over $41 million, and license plate impoundment
would save an additional 382 lives for $12.4 million. The full list of interventions is shown in
Table 3.1.
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Table 3.1. Interventions Ranked Nationally by Cost-Effectiveness Ratio
Number of States
Without This
Intervention

Lives
Saved

Injuries
Prevented

Cost ($)

Benefit ($)

CostEffectiveness
Ratio

Alcohol interlocks

12

93

3,352

1,426,000

185,348,000

129.9

Universal
motorcycle helmet
laws

30

745

197,019

41,000,000

5,020,486,000

122.4

License plate
impoundment

34

382

13,814

12,397,000

823,687,000

66.4

In-person license
renewal for older
drivers

35

307

28,096

41,220,000

1,012,367,000

24.5

Bicycle helmet
laws

26

38

6,587

7,998,000

184,965,000

23.1

Primary seat belt–
use laws

16

302

31,876

53,793,000

1,064,900,000

19.8

Sobriety
checkpoints

12

187

16,680

46,052,000

601,760,000

13.1

Automated speedcamera
enforcement

42

1,006

83,128

781,170,000

3,113,150,000

4.0

Automated redlight enforcement

30

358

30,755

381,503,000

1,085,343,000

2.8

Vehicle
impoundment

27

382

13,816

340,069,000

796,504,000

2.3

Limits on diversion
and plea
agreements

34

139

5,031

363,741,000

293,935,000

0.8

3,939

430,153

2,070,370,000

14,182,445,000

6.8

Intervention

Total

NOTE: We have rounded the numbers of lives saved and injuries prevented to the nearest decimal place. We have
rounded the amounts of benefits and costs to the nearest 1,000. The totals and cost-effectiveness ratios are based
on the underlying numbers, so some slight inconsistencies are due to this rounding.

As Table 3.1 shows, the interventions fall off quite rapidly in terms of their costeffectiveness. The last one, limits on diversion and plea agreements, would not be cost-effective
if implemented in all states.7 Four other interventions—in-person license renewal for older
drivers, speed cameras, red-light cameras, and vehicle impoundment—are not cost-effective in
any state.
As an additional comparison, Figure 3.1 graphs these same cost-effectiveness ratios on a
cumulative basis. The left-most data point, labeled in the x-axis as 1, represents the costeffectiveness ratio of alcohol interlocks. The second data point, 2, is the cost-effectiveness ratio
of alcohol interlocks plus universal motorcycle helmet laws (that is, we added the benefits of
7

Limits on diversion and plea agreements would be cost-effective in 12 of the 34 states in which it is not already
implemented.

12

both together and divided by the costs of both). The data point labeled 11 is the average for all
interventions, 6.8.
Figure 3.1. Cumulative Cost-Effectiveness Ratios of the 11 Interventions

NOTE: The figure shows these cost-effectiveness ratios cumulatively. The left-most data point, labeled in the x-axis
as 1, represents the cost-effectiveness ratio of alcohol interlocks. The second data point, 2, is the cost-effectiveness
ratio of alcohol interlocks plus universal motorcycle helmet laws (that is, we added the benefits of both together and
divided by the costs of both). The data point labeled 11 is the average for all interventions, 6.8.

State-Level Approach
Instead of implementing the same interventions across all states, the second approach we use
looks within each state and selects the top-ranked intervention for that state to implement. The
top-ranked intervention varies across states because of differences in characteristics and the set
of interventions that are already in place (see Figure 3.2). According to our count, 30 states lack
universal motorcycle helmet laws, and, in 24 of those states, universal motorcycle helmet laws
would be the most cost-effective intervention. No other intervention ranked so high in terms of
the proportion of states that would benefit from adoption. The state with the greatest benefit is
Texas, which could potentially prevent 120 deaths and nearly 31,800 injuries in the first year
after implementing this intervention. Across all 24 states where universal motorcycle helmet
laws are ranked first, we estimate that 605 lives would be saved. An additional 140 lives would
be saved in the other six states that do not currently have universal motorcycle helmet laws in
place.
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Universal motorcycle helmet laws tend to rank high in cost-effectiveness for three reasons.
First, they are relatively inexpensive to implement—the implementation costs consist largely of
additional police time. Second, they are one of the most effective interventions in terms of saving
lives, achieving a 29-percent reduction in motorcycle fatalities. Finally, states without universal
motorcycle helmet laws benefit because they have higher ratios of motorcycle fatalities. Of the
15 states where motorcycle deaths accounted for 15 percent or more of all vehicle crash–related
deaths (the national average is about 13.5 percent), only three have universal motorcycle helmet
laws already.
The next intervention is license plate impoundment, which was ranked highest in 12 states.
This intervention tends to be one of the least expensive (on average, $360,000 in annual costs to
the state) because it consists largely of DMV staff time, and it reduces fatalities caused by
drivers with previous DWI arrests by 27 percent.
The third intervention is in-person license renewal for older drivers, the highest ranked in
eight states. The intervention tends to be fairly inexpensive (on average, $1.2 million to
implement in states that do not already have this intervention). Although its average costeffectiveness ratio is only the fourth highest of all interventions (see Table 3.1), there is a wide
range among states. In the District of Columbia, this is the only possible intervention to be
implemented, and, in Maryland, it is the more cost-effective of two available.
The other interventions trail off quickly in terms of the number of states where they are
considered the most effective (see Table 3.2).
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Figure 3.2. Top Intervention for Each State

Table 3.2. Top-Ranked Interventions, by Number of States Implementing
Number
of States

Lives Saved

Injuries
Prevented

Cost ($)

Benefit ($)

Universal motorcycle helmet
laws

24

605

160,092

32,775,000

4,118,403,000

License plate impoundment

12

191

6,917

5,284,000

415,594,000

In-person license renewal for
older drivers

8

49

4,464

14,290,000

157,421,000

Alcohol interlocks

5

66

2,371

592,000

130,665,000

Primary seat belt–use laws

1

13

1,367

6,490,000

55,187,000

Bicycle helmet laws

1

4

746

481,000

20,647,000

Total

51

928

175,957

59,912,000

4,897,917,000

Intervention

NOTE: We have rounded benefits and costs to the nearest 1,000.
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Looking across the two approaches—implementing interventions that are most cost-effective
nationally and implementing the interventions that are most cost-effective in each individual
state—suggests that the national approach is more cost-effective. This is because the national
approach focuses on implementing the most cost-effective interventions wherever they are not
already in place. This generally provides a good return on limited traffic safety dollars because,
with just two interventions, alcohol interlocks and universal motorcycle helmet laws, the
interventions can save 838 lives and prevent just over 200,000 injuries at a total cost of about
$42.5 million. If, in contrast, each state implements the most cost-effective intervention in that
state, they can save 928 lives for about $59.9 million—a 25-percent increase in lives saved but a
50-percent increase in implementation costs.
The main reason that the state-based approach is less cost-effective overall is that it leads
some states, where the most cost-effective interventions are already in place, to implement
interventions with low cost-effectiveness ratios. Maryland is an extreme example of this because
it has already implemented nine of the 11 interventions considered in this analysis. As a result,
the most cost-effective intervention in Maryland is one in which the implementation costs exceed
the expected benefits. This highlights that focusing on implementing the most cost-effective
interventions regardless of location maximizes the reduction in deaths and injuries per dollar
spent.
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Chapter Four. What Is the Most Cost-Effective Way to Allocate an
Increase in Funding for Interventions?

As shown in Chapter Three, the interventions that are most cost-effective vary widely from
state to state. In this chapter, we use data from MV PICCS to compare two ways of allocating
additional traffic safety money to states: by providing it equally across states and by targeting the
most cost-effective interventions regardless of location.
Each year, the federal government provides approximately $579 million to states for traffic
safety programs (Governors Highway Safety Association, undated). Our thought experiment
begins with assuming that this amount increases by 10 percent, such that an additional
$57.9 million is available for the whole country. We can allocate this increase in two ways:
increase each state’s allocation by 10 percent, or spend the money where it is most effective,
regardless of state. We assume that states continue to fund their existing traffic safety policies,
and we use MV PICCS to calculate whether any additional interventions could be added in each
state based on the costs of the interventions they do not currently have.
To assess the impact of increasing each state’s allocation by 10 percent, we rank each
intervention in each state by its cost-effectiveness ratio, using the rankings developed in Chapter
Three. For each state, we calculate what a 10-percent increase in funding would be and assume
that these funds would be available to the state for new interventions. The available funding
ranged from about $325,000 in New Hampshire to $7.9 million in California, with an average of
about $1.1 million.
If the highest-ranked intervention would cost less to implement than the available funding,
we assume that it could be implemented. For example, Alabama had about $815,000 available,
and its highest-ranked intervention, license plate impoundment, costs $118,000 to implement
under our assumptions. We assume that Alabama will implement this intervention and calculate
that it still has about $697,000 available to spend. We then look at the second-ranked
intervention, limits on diversion and plea agreements, to see whether it can be implemented for
less than the remaining funding. For each state, we go through this iterative process to identify
the most cost-effective interventions that the state can afford. If the highest-ranked intervention
costs more than the available funding, we go to the second-highest-ranked intervention, and so
forth. We continue this process until none of the remaining interventions is affordable with the
funds the state had available or until all interventions are implemented.
Table 4.1 shows the results of this analysis. These interventions collectively save 660 lives
and prevent more than 46,500 injuries in 47 states.
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Table 4.1. Interventions That Could Be Funded with a 10-Percent Increase in State Funding for
Each State

Lives Saved

Injuries
Prevented

Cost ($)

Benefit ($)

4

139

114,000

7,347,000

Indiana

10

365

119,000

20,194,000

Iowa

10

347

118,000

19,755,000

Kentucky

23

825

115,000

43,618,000

Maine

4

148

119,000

8,265,000

Mississippi

7

252

108,000

12,741,000

Nevada

3

104

128,000

6,598,000

Ohio

23

842

123,000

47,953,000

Rhode Island

1

35

138,000

2,173,000

Vermont

1

26

126,000

1,540,000

Arizona

3

489

358,000

13,247,000

Arkansas

0

26

177,000

663,000

Colorado

1

206

286,000

6,179,000

Illinois

4

618

634,000

18,340,000

Indiana

2

335

348,000

9,024,000

Kansas

0

26

182,000

722,000

Kentucky

1

180

239,000

4,735,000

Michigan

4

746

481,000

20,647,000

Minnesota

1

232

294,000

6,930,000

Mississippi

1

103

185,000

2,640,000

Missouri

1

180

314,000

4,939,000

Nebraska

0

51

133,000

1,443,000

Ohio

2

283

556,000

7,820,000

Oklahoma

1

232

222,000

6,342,000

South Carolina

2

360

251,000

9,543,000

Texas

6

1,081

1,360,000

30,740,000

Wisconsin

1

232

298,000

6,569,000

35

3,180

1,815,000

122,650,000

17

1,586

520,000

53,969,000

11

1,022

148,000

34,458,000

Iowa

5

458

412,000

15,773,000

Nebraska

3

237

332,000

8,361,000

New Hampshire

2

172

97,000

6,705,000

North Carolina

16

1,455

620,000

49,721,000

Rhode Island

1

74

138,000

2,769,000

Intervention

State

Alcohol interlocks Idaho

Bicycle helmet
laws

In-person license California
renewal for older
Georgia
drivers
Indiana
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Lives Saved

Injuries
Prevented

Cost ($)

Benefit ($)

South Dakota

2

180

67,000

6,120,000

Tennessee

12

1,095

449,000

36,836,000

Utah

2

221

127,000

7,188,000

Vermont

1

123

99,000

4,386,000

Virginia

10

875

1,190,000

33,163,000

Washington

6

523

422,000

20,024,000

West Virginia

4

376

149,000

11,917,000

Alabama

21

762

118,000

41,205,000

Alaska

0

10

205,000

627,000

California

43

1,553

1,432,000

100,424,000

Colorado

7

244

451,000

15,587,000

Florida

28

1,026

562,000

62,485,000

Idaho

4

156

203,000

8,265,000

Indiana

11

410

322,000

22,718,000

Louisiana

13

459

172,000

26,037,000

Mississippi

8

283

212,000

14,334,000

Missouri

11

381

422,000

21,483,000

Montana

7

264

154,000

14,363,000

Nevada

3

117

257,000

7,422,000

New Hampshire

2

68

168,000

4,453,000

New Jersey

10

352

451,000

25,567,000

New Mexico

1

49

231,000

2,606,000

New York

18

635

575,000

44,998,000

North Carolina

32

1,153

688,000

64,370,000

Oklahoma

14

508

254,000

28,541,000

Oregon

4

127

294,000

7,270,000

Pennsylvania

23

830

664,000

50,876,000

South Carolina

11

401

276,000

21,231,000

Tennessee

21

762

378,000

41,976,000

Texas

30

1,094

1,037,000

65,023,000

Utah

5

186

148,000

9,814,000

Vermont

1

29

150,000

1,733,000

Virginia

8

283

452,000

18,087,000

Washington

4

137

274,000

8,716,000

West Virginia

1

39

156,000

1,996,000

Wisconsin

17

606

425,000

35,468,000

Alabama

9

310

296,000

16,787,000

Intervention

License plate
impoundment

Limits on
diversion and
plea agreements

State
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Intervention
Universal
motorcycle
helmet laws

Total

Lives Saved

Injuries
Prevented

Cost ($)

Benefit ($)

Connecticut

15

3,976

999,000

122,924,000

Delaware

2

612

374,000

16,698,000

New Mexico

11

2,982

529,000

71,514,000

North Dakota

4

1,147

310,000

28,419,000

South Dakota

8

2,064

394,000

50,667,000

Wyoming

10

2,523

309,000

68,729,000

660

46,575

28,453,000

1,878,160,000

State

NOTE: We have rounded lives saved and injuries prevented to the nearest decimal place, and benefits
and costs to the nearest 1,000. The totals are based on the underlying numbers, so some slight
inconsistencies are due to this rounding.

Several interesting observations arise from this analysis. For one, using this method, we
cannot spend the full $57.9 million on these interventions; most states would have to leave some
money unspent because, after implementing one or more interventions, the remaining funds are
insufficient to implement another. The group of interventions in Table 4.1 costs about
$28.4 million in total out of the available $57.9 million.
Only six interventions of 11 are on the list, generally those that are implemented fairly
cheaply (as Table 4.1 shows, all but five cost less than $1 million to implement). Because the
selection is limited by available funding, only 29 states can implement their most cost-effective
intervention.
Although this spending method spreads the benefit widely, four states would not be able to
spend any of their new funding. One of these is the District of Columbia, which effectively has
only one intervention to implement, and its cost exceeds the 10-percent increase. In Maryland,
the only two interventions not implemented are limits on diversion and plea agreements and inperson license renewal for older drivers, both of which exceed $11 million, the amount that
Maryland has available under this approach. In Hawaii and Massachusetts, all of the
interventions available exceed the modest funding of $385,000 and $846,000, respectively.
In Alaska, Arkansas, Kansas, and Nebraska, funding is available to implement one
intervention, but the impact is only on injuries prevented (that is, less than one life is saved per
year).8 Two states, Mississippi and Vermont, can afford three interventions, and Indiana can
afford four.
In the second analysis, we start with the same amount of money, but, this time, we have
targeted the funds to the interventions with the highest cost-effectiveness ratios, regardless of
state. To do this, we rank the interventions across all states by their cost-effectiveness ratios,
creating one master list of state–intervention combinations. We work down the list, funding
8

For both injuries and fatalities, MV PICCS rounds up to 1 for values of 0.5 and higher and rounds down to 0 for
values 0.49 and lower. For consistency with the tool, we use the same approach in these analyses.
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interventions until all funds are allocated. Under this approach, we see a major difference in the
number of lives saved—1,320, double the number in the first analysis—because the interventions
are more effective (Table 4.2).
Table 4.2. Interventions That Could Be Funded with a 10-Percent Increase in Funding at the
National Level
Lives
Saved

Injuries
Prevented

Cost ($)

Benefit ($)

4

139

114,000

7,347,000

Indiana

10

365

119,000

20,194,000

Iowa

10

347

118,000

19,755,000

Kentucky

23

825

115,000

43,618,000

Maine

4

148

119,000

8,265,000

Mississippi

7

252

108,000

12,741,000

Nevada

3

104

128,000

6,598,000

North Dakota

4

139

115,000

7,892,000

Ohio

23

842

123,000

47,953,000

South Dakota

4

130

104,000

7,272,000

California

35

3,180

1,815,000

122,650,000

Georgia

17

1,586

520,000

53,969,000

Indiana

11

1,022

148,000

34,458,000

New Hampshire

2

172

97,000

6,705,000

North Carolina

16

1,455

620,000

49,721,000

South Dakota

2

180

67,000

6,120,000

Tennessee

12

1,095

449,000

36,836,000

Utah

2

221

127,000

7,188,000

Vermont

1

123

99,000

4,386,000

Washington

6

523

422,000

20,024,000

West Virginia

4

376

149,000

11,917,000

Wyoming

2

164

69,000

6,372,000

Alabama

21

762

118,000

41,205,000

California

43

1,553

1,432,000

100,424,000

Connecticut

5

186

259,000

14,537,000

Florida

28

1,026

562,000

62,485,000

Indiana

11

410

322,000

22,718,000

Louisiana

13

459

172,000

26,037,000

Mississippi

8

283

212,000

14,334,000

Missouri

11

381

422,000

21,483,000

Montana

7

264

154,000

14,363,000

Intervention

State

Alcohol interlocks Idaho

In-person license
renewal for older
drivers

License plate
impoundment
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Lives
Saved

Injuries
Prevented

Cost ($)

Benefit ($)

New Jersey

10

352

451,000

25,567,000

New York

18

635

575,000

44,998,000

North Carolina

32

1,153

688,000

64,370,000

Oklahoma

14

508

254,000

28,541,000

Pennsylvania

23

830

664,000

50,876,000

South Carolina

11

401

276,000

21,231,000

South Dakota

4

147

150,000

8,182,000

Tennessee

21

762

378,000

41,976,000

Texas

30

1,094

1,037,000

65,023,000

Utah

5

186

148,000

9,814,000

Wisconsin

17

606

425,000

35,468,000

Wyoming

6

215

171,000

14,174,000

Limits on
diversion and
plea agreements

Alabama

9

310

296,000

16,787,000

Universal
motorcycle
helmet laws

Alaska

3

688

383,000

19,056,000

Arizona

27

7,034

1,538,000

172,088,000

Arkansas

24

6,422

690,000

149,805,000

Colorado

24

6,269

1,362,000

168,276,000

Connecticut

15

3,976

999,000

122,924,000

Delaware

2

612

374,000

16,698,000

Florida

114

30,275

5,515,000

787,146,000

Hawaii

8

1,988

485,000

52,738,000

Idaho

8

2,141

527,000

50,819,000

Illinois

38

10,015

3,299,000

266,122,000

Indiana

32

8,486

1,840,000

206,284,000

Iowa

17

4,587

1,174,000

113,340,000

Kansas

12

3,058

768,000

77,045,000

Kentucky

28

7,339

860,000

174,616,000

Maine

5

1,453

473,000

36,063,000

Minnesota

14

3,670

1,766,000

98,164,000

Montana

8

1,988

629,000

48,280,000

New Hampshire

8

2,141

613,000

59,344,000

New Mexico

11

2,982

529,000

71,514,000

North Dakota

4

1,147

310,000

28,419,000

Ohio

49

12,997

3,088,000

323,271,000

Oklahoma

23

5,963

878,000

147,166,000

Pennsylvania

64

17,049

3,398,000

444,594,000

Rhode Island

4

1,147

403,000

30,734,000

Intervention

State
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Lives
Saved

Injuries
Prevented

Cost ($)

Benefit ($)

South Carolina

29

7,722

1,027,000

185,303,000

South Dakota

8

2,064

394,000

50,667,000

120

31,728

4,652,000

810,072,000

Utah

6

1,529

634,000

36,294,000

Wisconsin

30

8,028

2,085,000

204,918,000

Wyoming

10

2,523

309,000

68,729,000

West Virginia

18

1,943

1,272,000

58,102,000

Wyoming

8

879

611,000

32,075,000

1,320

225,752

57,796,000

6,397,240,000

Intervention

State

Texas

Primary seat
belt–use laws
Total

NOTE: We have rounded lives saved and injuries prevented to the nearest decimal place, and benefits
and costs to the nearest 1,000. The totals are based on the underlying numbers, so some slight
inconsistencies are due to this rounding.

Interestingly, the actual number of interventions funded under this approach, 76, is slightly
lower than under the approach in which each state received a 10-percent increase in funding,
which funded 78. But the balance of the type of interventions that are funded changes quite
dramatically. Instead of bicycle helmet laws, which are inexpensive but save relatively few lives,
we can now implement universal motorcycle helmet laws, which are more expensive to
implement but also much more cost-effective, in all 30 states that do not currently have them.
This intervention alone saves 745 lives.
The national approach also allocates much more of the hypothetical increase in funding,
$57.9 million. Even if we used this approach and spent the same amount, $28.4 million, as under
the prior scenario, more lives would be saved—717, as opposed to 660.
The national approach, however, concentrates spending in fewer states: 44 as opposed to 47.
Of the seven states where no new intervention would be implemented, three are the same as in
the 10-percent increase for each state: the District of Columbia, Maryland, and Massachusetts.
Maryland and Oregon have already implemented most of the 11 interventions under
consideration (nine in Maryland and eight in Oregon). The three other states—Michigan,
Nebraska, and Virginia—do not have any potential interventions that exceed a 44-to-1 costeffectiveness ratio, which ended up being the minimum ratio that this approach selected (that is,
the last of the 76 interventions to be selected had a 44-to-1 cost-effectiveness ratio, so no
interventions with a lower ratio were selected).
As in Chapter Three, selecting interventions to fund based on a broader perspective without
regard to location is more cost-effective than doing something for every state. Because the states
have such varying levels of existing interventions, some states would see only very modest gains
in traffic safety, even if substantial funding were available, while others could save dozens of
lives for relatively low costs if they spend those funds on cost-effective interventions.
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Chapter Five. Given This Set of Interventions, What Is the Most
Cost-Effective Way to Reduce Drunk Driving?

Drunk driving remains a major cause of fatal crashes. Overall, about 31 percent of motor
vehicle–related fatalities in 2010 involved drivers who were alcohol-impaired (NHTSA,
undated [a]).9 Although the absolute number of drunk driving–related deaths has declined with
the overall decline in vehicle crash–related deaths, this percentage has remained roughly
constant. The legal standard for a DWI charge is a BAC of 0.08.10
The extent of the drunk-driving problem varies from state to state, although there are
differences depending on how the problem is measured. Three metrics are commonly used:
•

•
•

proportion of a state’s vehicle crash fatalities attributable to drunk driving: The
proportion of fatalities attributable to alcohol-impaired driving ranges from 19 percent in
Iowa to 48 percent in North Dakota. The average for the United States is 31 percent, but
14 states have rates of 37 percent or more.
death rate per 100,000 people attributable to drunk driving: Across states, this ranges
from 1.5 in New York and Massachusetts to 10.8 in Wyoming. The U.S. average is 3.3,
but 13 states have rates of five or higher.
total number of deaths attributable to drunk driving: Thirteen states have 250 or more
fatalities caused by drunk driving. Obviously, states with higher numbers of fatalities
because of larger populations will likely have higher numbers of drunk driving–related
fatalities as well. Almost one-quarter of the country’s total deaths from drunk driving
were in three states: Texas, California, and Florida. These three also have similar shares
of total fatalities and total population.

This analysis considers five interventions;11 most states have implemented two or three of
these. Four of the five interventions deal with recidivist drunk drivers, who constitute a small
number of drivers but account for a higher share of crashes than other drivers (Century Council,
2008). Figure 5.1 graphs the number of interventions in a state by the number of DWI deaths per
100,000 people, and Table 5.1 shows the average by group. There is a negative correlation
between the number of interventions and the DWI death rate. Although this relationship is not

9

We use data from the 2010 FARS for all numbers to match the figures incorporated into the MV PICCS tool. They
were the most recent available when we conducted this portion of the analysis. In FARS, alcohol-impaired includes
both drivers whose BAC tested at 0.08 or above and drivers whose blood was not tested and therefore have imputed
values only.

10

All states have anti–drunk driving laws that consider this BAC level the legal limit for a formal charge. State
terminology varies; a DWI charge against a drunk driver is the same as a charge of driving under the influence. For
the sake of consistency, this report uses DWI.

11

The tool contains information on six anti–drunk driving interventions, but, in this analysis, we do not consider
one of these, saturation patrols, because it was difficult to ascertain where this intervention is already in place.
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necessarily causal, it does indicate that states with more interventions tend to have lower rates of
fatalities from drunk driving.
Figure 5.1. Scatterplot of Number of Interventions, by Proportion of Fatalities Related to AlcoholImpaired Driving
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SOURCE: Analysis of FARS data from NHTSA, undated (a).

Table 5.1. Average Number of Drunk Driving–Related Fatalities, by Number of Interventions
Number of
Interventions

Number of
States

Average Number of Drunk Driving–Related Fatalities per
100,000 Population

0

2

3.8

1

5

5.3

2

15

4.2

3

17

3.7

4

10

3.4

5

2

4.1

Total

51

3.3

SOURCE: Analysis of FARS data from NHTSA, undated (a).

To find the most cost-effective interventions, we need to look at the cost-effectiveness of
each intervention in each state, then rank them. We use the same approach as we did in Chapter
Three, but focusing solely on interventions to address DWI. Specifically, we first exclude those
DWI interventions in states where they are already in place. There are 255 possible intervention–
state combinations (51 states times five interventions), and excluding those that are already in
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use leaves 119. Figure 5.2 shows these 119 combinations in declining order of their costeffectiveness ratios.
Figure 5.2. Cost-Effectiveness Ratios for 119 Anti–Drunk Driving Interventions

With our assumptions and the data underlying the tool, we can calculate the costs and
effectiveness of implementing all 119 combinations of the five DWI interventions in states that
do not currently have them. If all five DWI interventions were implemented in states that do not
currently have them, the United States could save 1,182 lives and prevent 52,693 injuries
annually. This would cost about $764 million, and the monetized benefit is $2.7 billion. The
cost-effectiveness ratio of this approach is 3.53, meaning that, on the whole, these interventions
provide $3.53 of benefit for every $1 spent.
Although this is a positive cost-effectiveness ratio, other ways to reduce drunk driving might
be even more cost-effective. To determine this, we need to look for specific interventions with
higher cost-effectiveness ratios.
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Each dot in Figure 5.2 represents one combination, and they are arranged in declining order
by cost-effectiveness ratio. In general, one does not want to implement policies with costeffectiveness ratios less than 1 because those costs outweigh the benefits. To maximize the safety
gains from the dollars spent on traffic safety, we want to start with the combinations with the
highest cost-effectiveness ratios.
Figure 5.2 shows that the cost-effectiveness ratio declines rapidly because only a handful of
combinations have very high cost-effectiveness ratios. In ten cases, the cost-effectiveness ratios
exceed 100. In 24 cases, the ratios are less than 1. Although there is nothing particularly
significant about a cost-effectiveness ratio of 100, implementing those ten cases will do a better
job of maximizing the impact of traffic safety spending.
Of the ten highest combinations with the highest cost-effectiveness ratios, five are license
plate impoundment and five are alcohol interlocks. These rank high in cost-effectiveness terms
because they are both sanctions that take place after arrest and thus do not impose additional
costs to the police or court system. Also, offenders are required to purchase the interlocks, which
means that the cost to the state is low.
The total cost of implementing these ten combinations is $2.1 million, and they would save
170 lives. That works out to a collective cost-effectiveness ratio of 167. Table 5.2 shows the ten
combinations.
Table 5.2. Ten Instances with the Highest Cost-Effectiveness Ratios

State

Intervention

Lives
Injuries
Saved Prevented

Cost ($)

Benefit ($)

CostEffectiveness
Ratio

Ohio

Alcohol interlocks

23

842

123,000

47,953,000

390

Kentucky

Alcohol interlocks

23

825

115,000

43,618,000

379

Alabama

License plate impoundment

21

762

118,000

41,205,000

348

Indiana

Alcohol interlocks

10

365

119,000

20,194,000

170

Iowa

Alcohol interlocks

10

347

118,000

19,755,000

167

Louisiana

License plate impoundment

13

459

172,000

26,037,000

152

Mississippi

Alcohol interlocks

7

252

108,000

12,741,000

118

Oklahoma

License plate impoundment

14

508

254,000

28,541,000

112

Tennessee

License plate impoundment

21

762

378,000

41,976,000

111

Florida

License plate impoundment

28

1,026

562,000

62,485,000

111

170

6,148

2,067,000

344,506,000

167

Total

NOTE: We have rounded the numbers of lives saved and injuries prevented to the nearest decimal place. We
have rounded the amounts of benefits and costs to the nearest 1,000. The totals and cost-effectiveness ratios are
based on the underlying numbers, so some slight inconsistencies are due to this rounding.

Comparing the costs and benefits of implementing these ten instances with the highest
benefit–cost ratio with all 119 combinations suggests that we would save 14 percent of all the
28

lives that could be saved through these particular DWI interventions (170 ÷ 1,182) for less than
0.5 percent of the cost ($2.1 million ÷ $764 million).
This analysis shows that states vary in the costs and effectiveness of each intervention, and
interventions that might be highly cost-effective in one state might be less so in another. If
budgets are limited, the most cost-effective way to reduce DWI deaths and injuries is to
implement the most cost-effective interventions.
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Chapter Six. Conclusion

In this report, we used state-level cost-effectiveness data for a set of motor vehicle–related
injury–prevention interventions to consider three policy questions from a national perspective.

What Are the Effects of Implementing the Most Cost-Effective
Interventions?
For the nation as a whole, under our assumptions, the three most cost-effective interventions
are alcohol interlocks, universal motorcycle helmet laws, and license plate impoundment. If
these three interventions were implemented in all states where they are not currently in place,
1,219 fatalities would be prevented, and implementation costs would be approximately
$55 million. Universal motorcycle helmet laws alone would prevent 745 fatalities and cost
$41 million to implement. If we take a different, state-specific approach that selects the most
cost-effective intervention in each state for implementation, the interventions together would
prevent 928 fatalities and cost about $60 million to implement. The national approach is more
cost-effective, in that more fatalities are prevented at a lower cost, but does not spread the
reduction in fatalities across all states. Under the national approach, nothing changes in states
that already have the most cost-effective interventions in place. This highlights a trade-off
between cost-effectiveness and equity among states that policymakers would face in choosing
among these different approaches to reducing motor vehicle–related injuries and fatalities.

What Is the Most Cost-Effective Way to Allocate an Increase in Funding for
Interventions?
If additional funding were available at the national level to implement motor vehicle–related
injury–prevention interventions, the most cost-effective way to allocate the funds would be to
target the funding to the most cost-effective interventions regardless of state. For example, we
estimated the effects of a 10-percent increase in funding (approximately $57.9 million) and
found that, when targeted to the most cost-effective interventions, that funding would allow a
total of 76 interventions to be implemented in 44 states. The interventions together would
prevent 1,320 fatalities and use the majority of the available funding ($57.8 million). Although
this approach is more cost-effective than giving each state a 10-percent increase in funding,
which prevents 660 fatalities and is able to use only about half the available funds, it does not
spread the benefit of reduced fatalities across as many states. Policymakers again face an
important trade-off between cost-effectiveness and equity among states when considering
different ways to allocate an increase in funding.
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Given This Set of Interventions, What Is the Most Cost-Effective Way to
Reduce Drunk Driving?
States vary in the costs and effectiveness of each of the DWI interventions. As a result,
interventions that might be highly cost-effective in one state might be less so in another. When
budgets are limited, the most cost-effective way to reduce DWI deaths and injuries is to target
implementation of the most cost-effective interventions regardless of state. Some state–
intervention combinations have very high cost-effectiveness ratios under our assumptions. In
fact, ten intervention–state combinations have cost-effectiveness ratios greater than 100, meaning
that the monetized benefits in terms of reduced injuries and fatalities is at least $100 for each $1
spent on implementation. We find that implementing these ten state–intervention combinations
would cost $2.1 million and would prevent 170 fatalities. That works out to a collective costeffectiveness ratio of 167. When less cost-effective interventions are added to the mix, more
deaths are prevented, but the cost of doing so gets very high.

Final Thoughts
Overall, we find that strategies that focus on identifying and implementing the most costeffective interventions, regardless of location, make the most effective use of limited traffic
safety dollars. These strategies, however, might raise some concerns about equity among states
because they generally do not spread the benefits of reduced injuries and deaths across all states.
Strategies that seek to make changes in each state might be seen as more equitable but lead to a
less effective use of the limited resources. This is particularly true in states that have already
implemented the most cost-effective interventions and thus must implement interventions with
low cost-effectiveness ratios under these scenarios.
As noted earlier, these estimates rely on a variety of estimates and assumptions, which we
detail elsewhere (Ringel et al., forthcoming). These include cost (such as estimating the number
of staff-hours required and assuming that costs across states are similar), benefits (such as basing
injury reduction on fatality reduction), data sources (such as using data that, in some cases, are
inconsistent across states), and implementation (such as assuming a certain intensity of
implementation, such as the number of sobriety checkpoints needed).
The results presented here should be considered approximate. They are meant to give
policymakers a sense of the relative costs and effects of the different interventions under
consideration and to constitute one category of information in the larger policy debate.
Despite the necessary reliance on assumptions to build the model, we believe that the
analyses can be of great use to state policymakers. Although information about which
interventions are effective has been generally available, this is the first effort, to our knowledge,
to estimate the implementation costs across a broad array of interventions and to translate these
costs to the state level according to a specific state’s demographics and traffic crash profile.
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Policymakers at both the national and state levels need information on the potential costs and
effects of interventions to make informed resource-allocation decisions to help reduce the
enormous human and financial toll of traffic crashes.
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Appendix. Reference Tables

This appendix contains several key tables that summarize some of the data underlying the
model.
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Vehicle Impoundment

In-Person License
Renewal for Older Drivers

Higher Fines for Seat
Belt–Use Violations

18

18

18

18

—

—

—

—

—

—

—

Outdoor advertising,
$/1,000 drivers

Cost to state

10

10

—

10

10

10

10

—

—

—

—

—

—

—

Radio advertising, $/1,000 drivers Cost to state

42

42

—

42

42

42

42

—

—

—

—

—

—

—

Television advertising,
$/1,000 drivers

Cost to state

119

119

—

119

119

119

119

—

—

—

—

—

—

—

CIOT media campaign

Cost to state

—

—

—

—

—

—

—

—

a

—

—

—

—

—

Police costs, full-scale sobriety
checkpoint, hours/wave

Cost to state

—

—

—

40

—

—

—

—

—

—

—

—

—

—

Police costs, full-scale saturation
patrol, hours/patrol

Cost to state

—

—

—

—

40

—

—

—

Police costs, automated speedcamera enforcement, $/citation

Cost to state

7

7

—

—

—

—

—

—

—

—

—

—

—

—

Police costs, universal
Cost to state
motorcycle helmet laws, $/citation

—

—

—

—

—

—

928

—

—

—

—

—

—

—

Police costs, high-visibility
enforcement for seat belts and
child restraint and booster seat
laws, hours/citation

—

—

—

—

—

—

—

1.7

1.7

—

—

—

—

—

Limits on Diversion and
Plea Agreements

—

License Plate
Impoundment

Primary Seat Belt–Use
Laws

18

High-Visibility
Enforcement for Seat
Belts and Child Restraint
and Booster Seat Laws

Universal Motorcycle
Helmet Laws

18

Bicycle Helmet Laws

Alcohol Interlocks

Cost to state

Type of Cost

Saturation Patrols

Automated Speed-Camera
Enforcement

Print advertising, $/1,000 drivers

Cost Component and Unit

Sobriety Checkpoints

Automated Red-Light
Enforcement

Table A.1. Cost Components and Subcomponents, by Intervention and Type of Cost

Publicity cost

Police or highway patrol time

Cost to state

36

—

—

—

—

—

—

Primary Seat Belt–Use
Laws

Vehicle Impoundment

In-Person License
Renewal for Older Drivers

Higher Fines for Seat
Belt–Use Violations

—

—

—

—

—

—

—

—

—

—

Offender cost

—

—

—

2,571

2,571

—

—

—

—

—

2,571

—

—

—

License reinstatement,
hours/occurrence

Cost to state

—

—

—

0.5

0.5

—

—

—

—

—

0.5

—

—

—

License plate reinstatement,
hours/occurrence

Cost to state

—

—

—

—

—

—

—

—

—

0.5

—

—

—

—

In-person license renewal for
older drivers, $/additional driver

Cost to state

—

—

—

—

—

—

—

—

—

—

—

—

12

—

Limits on Diversion and
Plea Agreements

Universal Motorcycle
Helmet Laws

2,279

License Plate
Impoundment

Bicycle Helmet Laws

—

High-Visibility
Enforcement for Seat
Belts and Child Restraint
and Booster Seat Laws

Alcohol Interlocks

—

Saturation Patrols

Automated Speed-Camera
Enforcement

—

Type of Cost

Sobriety Checkpoints

Automated Red-Light
Enforcement

Cost to state

Cost Component and Unit
Court system
Prosecution costs, $/offender
Lawyer for DWI, $/offender

b

DMV staff

Equipment acquisition, replacement, and maintenance
Camera lease costs,
$/camera/month

Cost to state

5,868

5,868

—

—

—

—

—

—

—

—

—

—

—

—

Alcohol interlocks, $/interlock

Offender cost

—

—

402

—

—

—

—

—

—

—

—

—

—

—

Police equipment, saturation
patrols, $/patrol based on road
network

Cost to state

—

—

—

—

100

—

—

—

—

—

—

—

—

—

Police equipment, sobriety
checkpoints, $/checkpoint

Cost to state

—

—

—

5,448

—

—

—

—

—

—

—

—

—

—

Passive alcohol sensors, $/patrol Cost to state

—

—

—

—

1,182

—

—

—

—

—

—

—

—

—

Children’s bicycle helmet laws,
$/helmet

Compliance cost

—

—

—

—

—

20

—

—

—

—

—

—

—

—

Universal motorcycle helmet
laws, $/helmet

Compliance cost

—

—

—

—

—

—

100

—

—

—

—

—

—

—
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Primary Seat Belt–Use
Laws

Vehicle Impoundment

In-Person License
Renewal for Older Drivers

Higher Fines for Seat
Belt–Use Violations

—

—

—

—

—

125

—

—

—

—

—

Children’s booster seat, $/seat

Compliance cost

—

—

—

—

—

—

—

—

60

—

—

—

—

—

Universal motorcycle helmet law
fine, $/citation

State revenue

—

—

—

—

—

—

147

—

—

—

—

—

—

—

Seat belt fine, $/citation

State revenue

—

—

—

—

—

—

—

34

34

—

—

—

—

—

Child or booster seat fine,
$/citation

State revenue

—

—

—

—

—

—

—

—

65

—

—

—

—

—

Driver’s license reinstatement
fee, DWI, $/offender

State revenue

—

—

—

204

204

—

—

—

—

—

204

—

—

—

License plate fee, DWI,
$/offender

State revenue

—

—

—

—

—

—

—

—

—

204

—

—

—

—

Moving violations for automated
speed-camera enforcement,
$/citation

State revenue

—

145

—

—

—

—

—

—

—

—

—

—

—

—

Moving violations for automated
red-light enforcement, $/citation

State revenue

120

—

—

—

—

—

—

—

—

—

—

—

—

—

Court fines related to DWI,
$/offender

State revenue

—

—

—

2,000

2,000

—

—

—

—

—

2,000

—

—

—

Vehicle impoundment fees,
$/impounded vehicle

State revenue

—

—

—

—

—

—

—

—

—

—

—

520

—

—

Higher fines for seat belt–use
violations, $/citation

State revenue

—

—

—

—

—

—

—

—

—

—

—

—

—

75

Cost to state

—

—

—

2,922

2,922

—

—

—

—

—

2,922

—

—

—

Limits on Diversion and
Plea Agreements

Universal Motorcycle
Helmet Laws

—

License Plate
Impoundment

Bicycle Helmet Laws

—

High-Visibility
Enforcement for Seat
Belts and Child Restraint
and Booster Seat Laws

Alcohol Interlocks

—

Saturation Patrols

Automated Speed-Camera
Enforcement

Compliance cost

Type of Cost

Sobriety Checkpoints

Automated Red-Light
Enforcement

Infant car seat, $/seat

Cost Component and Unit

Fines, fees, and charges

Probation cost
Probation, $/probationer
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Alcohol Interlocks

Sobriety Checkpoints

Saturation Patrols

Bicycle Helmet Laws

Universal Motorcycle
Helmet Laws

Primary Seat Belt–Use
Laws

Limits on Diversion and
Plea Agreements

Vehicle Impoundment

In-Person License
Renewal for Older Drivers

Higher Fines for Seat
Belt–Use Violations

—

—

—

294

294

—

—

—

—

—

294

—

—

—

Alcohol education program,
$/attendee paid by state

Cost to state

—

—

—

254

254

—

—

—

—

—

254

—

—

—

Cost to state

—

—

—

—

—

—

—

—

—

—

—

637

—

—

Cost to state

2.5

2.5

2.5

2.5

2.5

1

2.5

2.5

2.5

2.5

2.5

2.5

—

—

8

8

1

16

16

5

7

3

5

3

10

3

1

1

License Plate
Impoundment

Automated Speed-Camera
Enforcement

State revenue

Type of Cost

High-Visibility
Enforcement for Seat
Belts and Child Restraint
and Booster Seat Laws

Automated Red-Light
Enforcement

Alcohol education program,
$/attendee paid by attendee

Cost Component and Unit
Education program

Impoundment cost
Tow staffing costs, $/impounded
vehicle
Program management
Program management, full-time
equivalent/program
Total subcomponents included in cost

SOURCES: All figures are our estimates based on a variety of published sources, as well as interviews. Detailed explanations are available in Ringel et al.,
forthcoming.
NOTE: — = not applicable. CIOT = Click It or Ticket, a type of high-visibility enforcement campaign. All costs are annual and in 2012 dollars unless otherwise noted.
These include all four types of costs, as discussed in the “Implementation Cost Estimation” section of Chapter Two.
a
Assumes $39 million (in 2012 dollars) across all states, allocated based on population.
b
In the base model, we do not include the cost to the offender. We provide it as information to the state on the potential burden on offenders. This assumes that all
offenders will use lawyers. In reality, some offenders will not use lawyers, while others will spend significantly more on representation. So this is just to provide a roughorder-of-magnitude estimate of expenditures by offenders.
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Table A.2. Basis for Estimates of Injury and Death Reduction
Intervention

Estimated Effect

Source

Automated red-light
enforcement

17% of deaths at
intersections with signals

For Hu, McCartt, and Teoh, 2011, the authors conducted
panel data analysis and found that automated red-light
enforcement reduces fatal crashes by 17%. We assume
proportional responses on injuries.

Automated speedcamera enforcement

12% reduction in speedrelated crashes

For Cunningham, Hummer, and Moon, 2005, the authors
studied North Carolina speed limit–enforcement cameras
and found a 12% reduction in speed-related crashes. We
assume a proportional response in injuries and deaths.

Alcohol interlocks

24% reduction in crashes of
those with previous DWI
convictions

For DeYoung, Tashima, and Masten, 2005, the authors
studied California’s interlock program, comparing DWI
offenders with interlock restrictions and those without.
They found a 24% reduction in crashes. We assume a
proportional response on both injuries and deaths.

Sobriety checkpoints

8.1% reduction in alcoholFor Fell, Tippetts, and Levy, 2008, the authors studied
related deaths; 20% reduction demonstration projects using FARS data. They studied
in injuries
7 programs, and we take the average effect as our main
estimate. The authors of Elder et al., 2002, conducted a
systematic review of the effects of selective breath testing
checkpoints and reported a median finding in the literature
of a 20% reduction in fatal and nonfatal injury crashes.

Saturation patrols

17.9% reduction in alcoholrelated deaths

Fell, Tippetts, and Levy, 2008, cites a 17.9% drop in fatal
crashes in Michigan. We assume a proportional response
on injuries.

Bicycle helmet laws

15% reduction in cyclist
deaths

For Grant and Rutner, 2004, the authors studied the effect
on juvenile cyclist deaths. We assume a proportional
effect on injuries.

Universal motorcycle
helmet laws

28.9% reduction in
motorcyclist deaths

Sass and Zimmerman, 2000, looks at the effect on
motorcyclist deaths. We assume a proportional effect on
injuries.

Primary seat belt–use
laws

7% reduction in deaths
involving passenger vehicles

Farmer and Williams, 2005, reports the effect on
passenger deaths. We assume a proportional effect on
injuries.

High-visibility
enforcement for seat
belts and child restraint
and booster seat laws

5.4% reduction in deaths
involving passenger vehicles

Solomon, Ulmer, and Preusser, 2002, reports the effects
that CIOT campaigns have on seat belt usage. Using
Preusser et al., 2008, we converted this to a 5.4%
reduction in injuries. We assume proportional effects on
both injuries and deaths.

License plate
impoundment

27% reduction in recidivism
for those with previous DWI
convictions

Leaf and Preusser, 2011, reports the effect on recidivism.
The authors estimated that DWI offenders subject to
impoundment had a 27% reduction in recidivism relative to
offenders not subject to impoundment. We assume
proportional effects on both injuries and deaths.

Limits on diversion and
plea agreements

11% reduction in recidivism
for those with previous DWI
convictions

Wagenaar et al., 2000, presents estimates on several
outcomes. We use a summary estimate of an 11%
reduction that is reported in the Countermeasures That
Work report (University of North Carolina Highway Safety
Research Center, 2011). We assume proportional effects
on injuries.

Vehicle impoundment

30.4% reduction in crashes
for those with previous DWI
convictions

DeYoung, 1999, reports the decrease of crashes caused
by DWI offenders. We assume a proportional effect on
injuries and deaths caused drivers with previous DWI
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Intervention

Estimated Effect

Source
convictions.

In-person license
renewal for older drivers

9% reduction in fatal crash–
involvement rates for drivers
ages 55+

Tefft, 2014, compares states with in-person license
renewal for older drivers and those without. The author
found a 9% decrease in fatal crashes for ages 55+ with
little evidence that this reduction varies significantly by age
in this range.

Higher fines for seat
belt–use violations

7.2% reduction in fatalities
involving passenger vehicles

Houston and Richardson, 2005, uses changes in statelevel seat belt fines to estimate that a $1 increase is
associated with a 0.152-percentage-point increase in seat
belt use, implying an 11.4% increase for a $74 fine. Using
Preusser et al., 2008, this increase translates to a 7.2%
decrease in fatalities.

NOTE: We assume all effects on injuries to be the same as those on deaths, except with sobriety checkpoints, for
which the effect on injuries is 20 percent.

Table A.3. National Per-Injury and Per-Fatality Costs, in Dollars
Cost Category

Cost per Injury

Cost per Fatality

3,805

11,883

Emergency service

88

947

Market productivity

4,436

979,925

Household productivity

1,501

304,406

Insurance administration

2,662

29,738

503

12,372

Legal costs

1,225

111,812

Travel delay

1,308

6,006

Property damage

5,044

11,773

Medical

Workplace cost

SOURCE: Blincoe et al., 2015.
NOTE: Blincoe et al., 2015, Table 1-2, reports costs by injury severity. We calculated a weighted average using the
relative frequencies of each injury severity type, in Table 5-14 of the 2014 issue of that report, and multiplied by 1.05
to adjust 2010 dollars to 2012 dollars. The revised report (Blincoe et al., 2015) fixes errors in the coding of the
statistical analysis program; these lowered its estimates of the five cost categories (medical through legal costs) for
injuries, but not fatalities.
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