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Abstract 
 
In an attempt to reduce accident frequency caused by distraction involving 

cellphone use, the state of California enacted two sets of laws banning cellphone 
use while driving. We examine the relationship between laws to ban cellphone use 
while driving and rear-end accident frequency in California. Using a panel data set 
that groups accidents by geographic location, we find evidence that the association 
between California’s handheld cellphone ban and the number of rear-end accidents 
is negative and statistically significant. In robustness testing, we find this result is 
unaltered when we use a broader definition of “collision accident.” These results 
have implications for public safety and transportation, automobile insurance 
markets and insurance regulation. 

     

1



Journal of Insurance Regulation 
 

© 2016 National Association of Insurance Commissioners  

1. Introduction 
 
Fifteen years ago, driving distracted because of cellphone use was a new risk 

created through innovation. The risk has matured and today is recognized as 
broadly impactful. Consequently, the potential for distraction caused by cellphone 
use is a major concern for legislators, public safety advocates and the insurance 
industry. The National Highway Traffic Safety Administration (NHTSA) 
estimates that 17% of accidents with injuries in 2011 were “distraction affected 
crashes.”1  

From the point-of-view of insurance regulation, distracted driving touches 
upon potential product regulation and market regulation.2 The efficacy of state 
laws to limit distracted driving while using a cellphone and a better understanding 
of distraction effects are key, because distracted driving remains a liability for 
insurers in their contractual obligations to their clients and third-party claimants. If 
bans on handheld cellphone use prove effective, then risks borne by insurers will 
be less important. If, on the other hand, bans are ineffective, then insurers’ loss 
ratios may become higher and/or more variable, which could lead to some insurers 
pushing for alternative contract designs in their auto insurance policy forms. Thus, 
regulations focused on safety, and the subsequent outcomes of such regulation, can 
become informative to insurance regulators who must weigh simultaneous effects 
on insurance consumers and their insurers.  

Using a cellphone while driving introduces an externality: the reduction in 
safety of innocent third parties. Previous studies have estimated that cellphone use 
while driving may cause between 10 and 1,000 fatalities per year in the U.S. and 
many more non-fatal accidents.3 Klauer et al. (2014) found that among both young 
and experienced drivers, using a cellphone while driving increased the risk of a 
crash or near-crash. The heightened risk will eventually trickle through to 
insurance pricing as long as insurers continue to embrace first-party and third-
party coverage for distracted driving incidents.  

Concern that cellphone use distracts drivers and increases the probability of 
accidents has led advocates for traffic safety to demand bans on cellphone use 
while driving. Regulation of cellphones has become a major policy issue and many 
states have enacted legislation to address distracted driving due to cellphone use. 
To date, using a handheld cellphone while driving is banned in 14 states.4 

In addition, all cellphone use (handheld and hands-free) is restricted for 
novice drivers in 37 states and the District of Columbia. The definition of “novice 
driver” varies by state. Most states classify novice drivers as drivers younger than 

                                                 
1. www.distraction.gov/download/811737.pdf.  
2. These are two of the six purposes for insurance regulation articulated by the NAIC, 

www.naic.org/documents/consumer_state_reg_brief.pdf. 
3. Hahn, Tetlock, and Burnett (2000) calculated a range of 10 to 10,000 fatalities with a best 

estimate of 300 deaths per year. 
4. As of July 2015. See www.iihs.org/iihs/topics/laws/cellphonelaws?topicName= 

distracted-driving. 
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18, while other states designate novice drivers as learner’s permit and intermediate 
license holders. For example, novice drivers in Alabama are 16-year-old drivers 
and 17-year-old drivers who have held an intermediate license for fewer than six 
months, and novice drivers in Illinois are all drivers younger than 19. All 
cellphone use while driving a school bus is prohibited in 19 states and the District 
of Columbia.5 Text messaging while driving is banned in 44 states and the District 
of Columbia. Novice drivers are prohibited from text messaging in four states 
(Mississippi, Missouri, Oklahoma and Texas).6  

Most relevant to this research is the California experience where, on July 1, 
2008, a ban on handheld cellphone use while driving (hereinafter referred to as 
“handheld ban”) was put into effect.7 The handheld ban is made of up two laws: 1) 
the first law prohibits all drivers from using a handheld cellphone while operating 
a motor vehicle (California Vehicle Code [VC] §23123); and 2) the second law 
prohibits drivers under the age of 18 from using a handheld cellphone or a hands-
free device while operating a motor vehicle (VC §23124). California also enacted 
a ban on text messaging (hereinafter referred to as “texting ban”) that took effect 
January 1, 2009, which prohibits all drivers from writing, sending or reading text-
based communication on an electronic wireless communications device while 
driving a motor vehicle (VC §23123.5).8 The handheld and texting laws are 
enforced as primary enforcement laws, which allow law enforcement officers to 
stop drivers solely for talking on a handheld phone or texting. However, the use of 
hands-free devices by drivers younger than 18 is enforced as secondary 
enforcement, which requires an officer to have some other reason for making a 
traffic stop.9 

Of particular interest to policymakers and economists are the costs and 
benefits of handheld cellphone bans. As we discuss, there is conflicting evidence 
about the association between cellphone use, distracted driving and automobile 
accidents. This paper stems from significant new research by Burger, Kaffine and 
Yu (BKY, 2014), who find no significant decline in accidents around the time of 
California’s change.10 We extend BKY’s work using California accident data by 
initially focusing on what we believe to be a better set of accidents to investigate 
this question. We apply a finding by Neyens and Boyle (2007), who showed that 
cellphone distractions resulted in a higher likelihood of rear-end accidents, and we 
are able to expand the state highway accident data used by BKY to include 

                                                 
5. “Hands-free” refers to a phone that does not require the user to hold it during operation. 
6. Insurance Institute for Highway Safety, www.iihs.org/laws/maphandheldcellbans.aspx. 
7. Note that hands-free devices are still allowed. 
8. California drivers 18 and older may dictate, send or listen to text-based messages if they 

are using voice-activated, hands-free devices. 
9. California Vehicle Code, www.dmv.ca.gov/pubs/vctop/d11/vc23123.htm. 
10. In a 2012 white paper, the National Safety Council asserts that distraction still exists in 

hands-free environments because of the inability of the brain to effectively multitask when a 
driver wishes to simultaneously hold a phone conversation. See www.nsc.org/ 
DistractedDrivingDocuments/Cognitive-Distraction-White-Paper.pdf. 
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accidents off of state highways. We find and report a strong relationship between 
the introduction of the handheld ban and a decline in monthly rear-end accidents 
that is robust across a variety of empirical specifications.  

The direction of this paper proceeds as follows. In the next section, we present 
a review of previous studies related to cellphone use and automobile incidents. 
Then, the California accident data used in the study and other control variables are 
introduced and analyzed. We find a negative relationship between the ban on 
handheld use and accident count, and extend the analysis by three robustness 
checks. We conclude with a discussion of how the study results may be interpreted 
by policymakers and we offer thoughts for future research. 

 
 

2. Background 
  
Previous studies that have analyzed data involving cellphone use and accident 

frequency have produced conflicting results. Many studies conclude that the use of 
cellphones while driving increases the probability of accidents. Goodman, 
Tijerina, Bents and Wierwille (1999) conclude that there is sufficient evidence to 
claim that using a cellphone while driving increases the risk of being involved in 
an accident. Various factors may contribute to the increased frequency of 
collisions, including dialing, answering and talking on the phone, along with 
sending and receiving text messages. These activities divert the driver’s attention 
away from the driving task and reduce the amount of attention capacity available 
for processing and dealing with potential hazards that may occur; therefore, the 
likelihood of the driver being involved in an accident increases (Goodman et al., 
1999). A driver’s cognitive load is increased regardless of whether he or she uses 
handheld or hands-free equipment.  

Strayer and Johnston (2001) supported this notion with their dual-task studies 
to assess the effects of cellphone conversations on performance of a simulated 
driving task. Their research suggests that cellphone use disrupts performance by 
diverting attention to an engaging cognitive context other than the one 
immediately associated with driving. Their data implies that legislative initiatives 
that restrict handheld devices but permit hands-free devices are not likely to reduce 
cognitive interference from the phone conversation, because the interference is due 
to central attention processes. 

Several studies attempt to find a statistical relationship between cellphone use 
and accidents using individual-level data. Violanti and Marshall (1996), Violanti 
(1998), Redelmeier and Tibshirani (1997), and Dryer, Loughlin, and Rothman 
(1999) conclude that using a cellphone while driving increases the risk of being 
involved in an accident. 

Violanti and Marshall (1996) used an epidemiological case-control design and 
logistic regression techniques to examine the association of cellphone use in motor 
vehicles and traffic accident risk. Their data were obtained from a case group of 
100 randomly selected drivers involved in accidents within the past two years and 
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a control group of 100 randomly selected licensed drivers not involved in 
accidents within the past 10 years. Violanti and Marshall examined the amount of 
time per month spent talking on a cellular phone and 18 other driver inattention 
factors. They found that increased use of a cellphone while driving was associated 
with increased risk of being in a traffic accident. Although the study consisted of a 
small sample size, the results indicated that talking more than 50 minutes per 
month on a cellphone in a vehicle was associated with a 5.59-fold increased risk of 
a traffic accident. In addition, Violanti found in 1998 that cellphones increase the 
risk of certain accident characteristics in fatal collisions more than those same 
characteristics in non-fatal collisions. A case-control study found an approximate 
nine-fold increased risk for a fatality given the use of a cellphone while driving. In 
addition, a two-fold increased risk for a fatality was found given the mere presence 
of a cellphone in the vehicle. 

Redelmeier and Tibshirani (1997) further explored these findings by using the 
case-crossover design to study whether using a cellphone while driving increased 
the risk of a motor vehicle collision. The case-crossover method is used in medical 
literature to study determinants of rare events, which are accidents in this case. 
Redelmeier and Tibshirani found that the risk of a collision when using a 
cellphone was approximately four times higher than the risk when no cellphone 
was used. These results are the most highly cited in policy discussions about 
banning cellphone use while driving.11 However, the field studies of Redelmeier 
and Tibshirani do not necessarily imply that the use of cellphones causes an 
increase in accident rates. People who use their cellphones while driving may be 
more likely to drive erratically or to engage in risky driving behavior, such as 
speeding. This increased risk-taking may underlie the correlation, which could be 
a limitation of this field study. Based on Redelmeier and Tibshirani (1997), 
Redelmeier and Weinstein (1999) estimated a 2% reduction in accidents from a 
cellphone ban, and Cohen and Graham (2003) found a 2% to 21% reduction in 
accidents with a central estimate of a 6% reduction in accidents.  

Supporting the association between cellphones and collisions, Dreyer, 
Loughlin and Rothman (1999) found an association between cellphone use and 
death from automobile collisions. In their research on the health risks of cellular 
telephones, Dreyer et al. found evidence that the heaviest users of cellphones had 
more than double the mortality from collision incidents than the lightest users. 
Interestingly, the effect of cellphone use on mortality was not as strong for longer-
term users, which could suggest a greater degree of caution or perhaps a learning 
effect. 

 
 
 
 
 
 

                                                 
11. Hahn and Preiger (2006). 
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cellphone ban reduced accidents in California. While they provide evidence that 
the ban failed to reduce accidents, the researchers were unable to discover whether 
compliance with the law was associated with a reduction in accidents. That is, they 
were unable to explain the ban’s lack of effect on accident frequency by any one 
of the following possibilities: that cellphone use does not impact accidents; that 
drivers used other disruptive hands-free or text-based technologies; or that weak 
compliance failed to reduce cellphone use overall. 

By contrast, a University of California, Berkeley study found an overall 
reduction in percentages of fatalities and non-fatal injuries related to handheld 
cellphone use after implementation of California’s handheld cellphone ban.12 
Using data from the California Statewide Integrated Traffic Records System 
(SWITRS) from January 2005 to December 2010, the study analyzed the number 
of fatalities and injuries overall due to distracted driving, cellphone use, handheld 
cellphone use and hands-free cellphone use. (The percentages of non-fatal injuries 
due to overall distracted driving, cellphone use, handheld cellphone use and hands-
free cellphone use for the period of January 2005 to December 2010 are shown in 
Figure 1.) Two-year periods before and after the implementation of the handheld 
cellphone ban were compared to provide before-and-after collision patterns. The 
results of the analysis show a consistent reduction in fatalities and injuries related 
to handheld cellphone use after the July 1, 2008, effective date of the handheld 
cellphone ban in California. While Burger et al. had a rigorous analytical 
approach, the University of California, Berkeley study conducted a brief 
descriptive analysis of fatalities and injuries before and after the implementation of 
the handheld cellphone ban.  

Several studies have focused on the relationship between cellphone use and 
collisions for specific age groups. Using a survey sample of 1,185 college 
students, Seo and Torabi (2004) examined the association between in-vehicle 
cellphone use and accidents or near accidents. Seo and Torabi found that the most 
frequently cited reason for drivers’ accidents or near-accidents involving 
cellphones was actually talking while driving, not dialing or answering the phone. 
This is consistent with Strayer and Johnson (2001). 

Neyens and Boyle (2007) determined how different distraction factors impact 
the crash types that are common among teenage drivers specifically. They 
developed a model to predict the likelihood that a driver will be involved in one of 
three common crash types: an angular collision with a moving vehicle, a rear-end 
collision with a moving lead vehicle and a collision with a fixed object. Their 
results showed that cellphone distractions resulted in a higher likelihood of rear-
end collision. We utilize this finding in the next section and broaden the analysis 
to examine the relationship between cellphone use and all rear-end collisions in 
California. 

 
 
 

                                                 
12. See Ragland et al. (2012). 
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3. Analysis 
 
The accident data we use to test and evaluate the relationship between 

handheld and texting bans and the number of rear-end collisions comes from 
SWITRS. The SWITRS database houses collision scene data collected through the 
California Highway Patrol. Two separate laws that regulate cellphone use while 
driving in California are germane to the analysis. The handheld ban (VC §23123) 
took effect July 1, 2008, and it prohibits all drivers from using a handheld 
cellphone while operating a motor vehicle, but drivers 18 and older are allowed to 
use a hands-free device. The separate texting regulation (VC §23123.5) took effect 
January 1, 2009, and it prohibits all drivers from texting while driving.13 The dates 
chosen for this study encompass five years, from January 1, 2006, to December 
31, 2010, with two years and six months on either side of the state’s handheld 
cellphone ban. This period was chosen because it is symmetric on either side of 
the handheld ban (July 1, 2008) while also providing a window on either side of 
the additional texting ban (January 1, 2009).14 

The raw data set for each of the five years contained more than 500,000 
collisions. The observations contain detailed information about each collision, 
including the location of the incident, the date and time the accident occurred, the 
collision severity and the type of collision. Each collision can be classified into 
one of the following categories according to type of collision: head-on; sideswipe; 
rear-end; broadside; hit object; overturned; vehicle/pedestrian; other; or not stated. 
We segregated the data into 60 months from January 2006 to December 2010 and 
focused on rear-end accidents, given the Neyens and Boyle evidence on cellphone 
distractions and rear-end accidents. This permits us to better isolate the efficacy of 
any legal change to distracted driving.  

 
 
 
 
 
 
 
 
 
 
 
 

                                                 
13. http://dmv.ca.gov/cellularphonelaws/. There were no grace periods for enforcement 

after the laws went into effect July 1, 2008, and January 1, 2009, respectively. 
14. The raw data are available in three separate files: Collision Data File; Party Data File; 

and Victim Data File. All three files are linked together with the same case identification number 
of each collision. Victim data are linked to the collision file by the case identification number and 
to their respective party by the party number. 
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3.1   The Hypotheses and the Empirical Model 
  
Our primary interest is to document how a change in law has been associated 

with accidents. The null and alternative hypotheses for the initial test are as 
follows: 

 
H0: There has been no change in rear-end collisions in California after the 
ban on handheld cellphone use became effective July 1, 2008. 

 
H1: There has been a change in rear-end collisions in California after the 
ban on handheld cellphone use became effective July 1, 2008. 

 
In building an empirical model, we undertook a series of preliminary steps. 

First, we began by looking at monthly accident data at the “state level,” which 
permitted us to utilize more accessible control variables related to information 
about gas prices, new vehicle registrations and fuel consumption thought to be 
related to accident frequency. However, observation at the state level has the 
obvious severe limitation of omitting more specific geographic location, important 
to accident frequency, which needed to be addressed. Second, we elected to focus 
only on the handheld ban, because across our overall time interval, there were only 
six months where the handheld ban was in effect and the texting ban was not. 
However, we view that of minor consequence because we are most interested in 
general distracted driving effects.17 Third, consideration of intra-state accident 
location and our ultimate treatment of the California data provide an important and 
direct contrast of our findings to the contribution of Burger et al. These researchers 
considered accident location when the underlying data recorded the Caltrans 
district venue of the incident. However, many data points were eliminated from 
their study, because only accidents that occur on state highways have a recorded 
and associated Caltrans district in the SWITRS data system. For instance, in 2010, 
the number of accidents available for analysis would decline by 63% if the data 
were limited to only those accidents with Caltrans information, and this has the 
potential of severely biasing any analysis that explores texting behavior and auto 
accident outcomes when more localized and urban start-and-stop driving behaviors 
are excluded.  

To retain as many accident data points as possible, we constructed a panel 
data set with the SWITRS information that would account for location by using 
the county and city information in the accident record or the traffic district 
information. When an accident had county and city information, we assigned the 
accident to its specific traffic district in order to merge these accidents with those 
that had traffic district information.  The traffic districts we considered are 
represented in Table 1, along with the associated major MSA in the district, 

                                                 
17. Estimations that included a texting ban variable were undertaken with the empirical 

model offered in the forthcoming section. The texting ban variable was statistically insignificant. 
Results are available from the authors upon request. 
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dvmonthj to represent the first j months in a calendar year to control for any 
seasonal effects. When controlling for traffic district fixed effects and other 
factors, we expect the handheld legal change to be negatively related to monthly 
rear-end accidents consistent with the expectation that some proportion of drivers 
will follow the law and be less distracted and, therefore, fewer accidents will 
occur.20 A statistically significant negative coefficient on the handheld ban could 
be revealed by non-reporting if negligent drivers perceive that an additional 
penalty attributable to the cause of incident will be added to incidents where 
handheld use was a factor. Yet, any non-reporting would require that the injured 
party who was rear-ended would be willing to settle a claim without an insurer. 
That is less a problem for rear-end incidents where the attribution of fault is clear.  

We include four additional exogenous factors that are expected to be related 
to monthly rear-end collisions: a gas price index; rainfall; the unemployment rate; 
and net working days. We view gas prices as a proxy for exposure to loss via 
traffic density on California roadways. Changes in gas prices are expected to be 
negatively related to marginal differences in traffic density and, therefore, in rear-
end collisions. To control for gas prices by location, a retail gas price index was 
created for this study by the California Energy Commission. The gas price index 
for location i at time t is the average price in the MSA i during month t divided by 
the difference between the highest monthly average price observed across all 
MSAs and months from January 2006 through December 2010 and the lowest 
average monthly price across all cities and months in the same time frame. The 
index captures relative differences in gas prices during the time period of the study 
while being sensitive to geography. The rainfall data are taken from weather 
stations near each MSA. The data are available on the website of the Western 
Regional Climate Center.21 Higher amounts of monthly rainfall are expected to be 
related to higher counts of rear-end accidents to reflect higher physical hazard risk. 
The unemployment rate is considered as a reflection of economic activity and, 
consequently, transportation flows, which we would expect to be negatively 
related to rear-end accidents.  Lower unemployment is expected to be related to a 
higher count of rear-end accidents because of increased traffic flows, particularly 
during rush hours. Finally, we create the variable, net working days, which 

                                                                                                                
discussed by a referee, a regression discontinuity (RD) approach to a problem involving a legal 
change, such as a handheld ban, is imperfect because before-and-after groupings are likely to be 
“fuzzy”; i.e., “a flexible enough polynomial could absorb the impact of the ban, leaving little for 
the discrete jump in the mean accident rate from the ban coefficient to pick up. This is an 
especially important consideration given that it is questionable how sharp the RD actually is 
here.” In Section 3.2, we explore different subsets of the data and different definitions for the 
handheld ban to provide additional perspectives on the initial findings. 

20. In preliminary testing, we did not find statistically significant marginal changes 
attributable to this legal change; therefore, consideration of a texting ban variable was omitted 
from the final model. 

21. Monthly precipitation totals for specific weather stations can be found at 
http://wrcc.dri.edu/climatedata/climsum/. The Riverside, CA, MSA presented us with a problem. 
We used the Redlands, CA, weather station and found that two data points, March and August 
2006, had missing data. We used the historical average for those months as our data points. 
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captures the number of working days in a month that accounts for recognized U.S. 
holidays during the time frame of this study. More working days in a month imply 
higher monthly traffic frequency, which is expected to be positively related to the 
number of rear-end accidents.22 For the model estimations, we take natural logs of 
these variables, except for rainfall, because of a high number of data points (139) 
with no rainfall. 23  Table 2 reports sample statistics of the variables by Caltrans 
district considering the entire time period of the study.  

We approach equation (1) following Burger, Kaffine and Yu (2011) and 
estimate the model by treating the time trend as linear, quadratic or cubic, 
accounting for “unobserved factors that evolved smoothly over time and are 
unrelated” to a handheld ban.24 The three estimations are reported in Table 3. For 
each estimation, the parameter estimates with standard errors in parentheses are 
reported controlling for traffic district fixed effects. 

The results in Table 3 support the hypothesis that a handheld ban has been 
associated with a reduction in rear-end accidents for the initial estimation where 
the ban is interpreted strictly as July 2008.  Using the cubic model, the coefficient 
value indicates that the handheld ban is associated with a 4.75% reduction in rear-
end accidents, while the linear model estimates an associated reduction in rear-end 
accidents of 7.09%. While we have attempted to take a similar tack to Burger et 
al., this finding, while controlling for traffic district fixed effects and other factors, 
could be different from Burger et al. because of our assertion that changes in rear-
end accidents better measure initiatives to reduce distracted driving and/or our 
efforts to include data points associated with non-highway incidents. (This is a 
proposition we test and report on later in the paper.)  

 
 
 
 
 
 
 
 
 

                                                 
22. Recognized U.S. holidays were obtained from the public archive files of the U.S. Office 

of Personal Management (www.opm.gov). We first were made aware of this variable in a traffic 
estimation problem in Jeffrey Woolridge’s “Introductory Econometrics” text. 

23. At the suggestion of a referee, we ran the model using the cube root of Rainfall to 
address potential skewness issues and found the results were not fundamentally different from 
those reported in Table 3. 

24. We, following Burger et al., did not normalize the monthly accident count in a traffic 
district by measures that more directly reflect accident frequency such as vehicles miles traveled 
(VMT). Burger et al. motivated their use of a regression discontinuity design by stating that 
certain unobservable variables such as VMT could alter accident count and, as in their case, 
“countervailing the policy effect.” At the end of this research, we did attempt to gather VMT data 
from Caltrans to normalize monthly accidents by traffic district as an additional robustness 
check, but were unable to obtain the information.  
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Other estimated parameters line up with our expectations. Higher levels of 
rear-end accidents are associated with lower fuel prices, perhaps reflecting fewer 
cars on roadways in response to marginal changes in the demand for fuel. A 1% 
change in the gas price index is associated with about a 0.215% reduction in rear-
accidents. Higher levels of rainfall lead to less safe driving conditions and are 
associated with higher levels of rear-end accidents. More specifically, the rate of 
increase in rear-end accidents is 0.873% for a 1% change in rainfall under the 
model with linear time. More working days in a month are related to a higher 
number of rear-end accidents in a month: a 1% change in working days is 
associated with about a 0.33% increase in rear-end accidents depending on how 
time is included. Lower rates of unemployment are assumed to be aligned with 
higher rates of economic activity, which should impact transportation. We found a 
statistically significant negative relationship between monthly rear-end accidents 
and unemployment rates consistent with this premise. The range of reduction in 
rear-end accidents associated with a 1% increase in the unemployment rate is 
between 0.164% and 0.183%.26 

 
3.2   Robustness Checks 
 

To further explore the strength of the results reported in Table 3, we estimated 
the model with different time dependent subsets of the data. In Table 4, we report 
only the estimated coefficient on handheld ban for estimations in which various 
time windows before and after the legal change was implemented.27 For ease of 
comparison purposes, we repeat the reported estimated value from our benchmark 
case from Table 3, noting it as Benchmark. In Scenario 2, we omitted from our 60-
month sample the 12-month time period surrounding July 1, 2008, including only 
pre-handheld months up to six months before the ban and delaying the inclusion of 
post-handheld months until six months after the ban. As can be seen by Table 4, 
estimates of the handheld parameter remain consistent with the baseline model 
while controlling for other factors. For Scenario 2, we find that rear-end accidents 
are associated with a reduction of between 11.7% and 13.6% when the handheld 
ban is in place, ceteris paribus. In Scenario 3, we expand that omission window to 
24 months and our estimation is undertaken including the pre-handheld ban 
months from January 1, 2006, through July 2007 and the post-handheld ban 
months from July 1, 2009, through December 2010. Negative and statistically 
significant parameter estimates of the handheld ban remain evident. 

 
 
 
 

                                                 
26. A reminder of interpretations of the parameters in a log-linear model may be found at 

http://dss.princeton.edu/online_help/stats_packages/stata/log.html and www.ats.ucla.edu/stat/ 
sas/faq/sas_interpret_log.htm.  

27. Estimates of the entire model are available from the authors upon request. 
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handheld law would be expected to occur over a time range.28 Indeed, the law in 
question was enacted in September 2006, with information in the public domain 
prior to that date.29 Thus, utilizing the entire 60-month period, we report in Table 5 
the estimated coefficients of a handheld ban during the estimation of the entire 
model in (1) across four additional scenarios where we change how we treat the 
handheld ban. We include the benchmark Scenario 1 for comparison purposes.  

Scenario 7 through Scenario 10 report the coefficient estimates with different 
assumed dates of the handheld ban being the distinguishing attribute. Scenario 7 
considers an effective handheld ban beginning in August 2006, and Scenario 8, 
Scenario 9 and Scenario 10 move the “effective” handheld ban out in six-month 
increments. Scenario 10 assumes the ban is effective as of January 2008, six 
months before the actual effective date of the law. Contrast the results in Scenario 
10 versus the original estimations; they are notably similar. The assumption that 
the prospective ban would have penetrated some of the public’s awareness six 
months prior to the actual effective date leads to the expectation that such an 
awareness is related to fewer rear-end driving accidents. Indeed, the negative 
coefficient estimates largely follow this expected outcome. Moreover, as one 
moves upward in Table 5 from Scenario 10 to Scenario 9, Scenario 8 and Scenario 
7, in which different effective dates have been created farther away from the actual 
effective date, the coefficient estimates on the effective handheld variable become 
inconclusive. More often than not, there is no evidence of a significant relationship 
between the created handheld ban variable and rear-end accidents and, in three 
instances, there is a positive relationship.30  

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
28. We are grateful to one reader who suggested that dates prior to July 1, 2008, could serve 

as a “placebo” test for comparisons to the initial estimation results reported in Table 3 to 
accommodate differences in driving behavior away from the effective date of the law.  

29. See “Schwarzenegger Calls for Banning Hand-Held Cellphone Use While Driving,” 
Los Angeles Times, July 13, 2006 and Kolko (2008). 

30. As noted by a reader, there are instances in Table 5 in which the coefficient on handheld 
ban is positive. However, these positive estimates correspond with dates that were at least a year 
before the actual handheld ban going into effect. It is reasonable to suspect that “noise” in such 
estimates would be prevalent.  
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In summary, the first set of robustness checks shows a reduction in accidents 
post-ban relative to pre-ban for various snapshots of the data around its effective 
date. The subsequent set of robustness checks relaxes the formal definition of 
“effective date,” and the estimations are consistent with an inability to reject the 
null hypothesis except for the scenario that assumes that behavior in response to 
the handheld ban occurred six months prior to its effective date. The third set of 
robustness checks shows the handheld ban is associated with a reduction in a 
broader categorization of collisions and that isolating only on state highways, 
thereby altering the definition of an “observation,” does not change the findings of 
the original benchmark estimation. For the model specification employed in this 
paper across different sets of data, lower collision accident frequency is associated 
with the enactment of California’s handheld ban. 
 
 

4. Conclusion 
 
The developing literature on cellphone use, driving and safety has yielded 

conflicting conclusions about whether such a distraction while driving is 
associated with higher odds of an accident. The results in this paper indicate that 
the presence of California’s handheld cellphone ban has been associated with a 
reduction in the number of accidents generally consistent with our expectations 
and contrary to Burger et al. (2014). While our approach had a somewhat different 
definition of “accident” and different controls than Burger, our findings considered 
monthly data over a five-year time period centered about the handheld ban, rather 
than daily data up to a one-year time period around the handheld ban. 

While this primary finding is limited to the state of California, there are 
broader implications for policymakers in other jurisdictions who are charged with 
evaluating the efficacy of enacting legislation that limits the use mobile 
communication devices. Our findings can contribute to any discussion of 
technological innovation within a vehicle that may deviate driver attention. 
Indeed, technological innovation around any element of vehicle operation has the 
potential of altering the auto insurance landscape and the subsequent regulation of 
this market. Due to the high costs imposed on society by accidents, it is important 
for public policies to exist that are effective in reducing accident frequency, 
regardless of the reason users become distracted.  
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