
From: Patricia Gannon
To: John Knox White; Malia Vella; Tony Daysog; Marilyn Ezzy Ashcraft; Lara Weisiger; Trish Spencer
Subject: [EXTERNAL] Automatic license plate readers (ALPRS)
Date: Monday, January 31, 2022 4:41:59 PM

Honorable Marilyn Ezzy Ashcraft.
Mayor of Alameda
Honorable Members of the City Council

Tomorrow evening you will again discuss installing automatic license plate readers (ALPRS)
at all entrances to Alameda.  I strongly urge you to vote tomorrow night to do so immediately. 
 Numerous police chiefs including our own Police Chief have strongly recommended them as
an important crime deterrent. Our own Police Chief in Alameda has committed to
keeping this information confidential.

Alamedans overwhelmingly support ALPRS as an important tool in promoting safety.  Please
do the right thing and vote unanimously to install them as soon as reasonably possible.

Thank you.

Patricia M. Gannon
1019 Tobago Lane, Alameda 94502
pg3187@gmail.com
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From: gaylon parsons
To: City Clerk
Cc: Marilyn Ezzy Ashcraft; Trish Spencer; Tony Daysog; Malia Vella; John Knox White
Subject: [EXTERNAL] Feb 2 Council meeting, Item 7-A - Do not pursue
Date: Monday, January 31, 2022 4:27:28 PM

Dear mayor and city council members, 

Alameda Police Department has a generous budget. I oppose increasing it, particularly for a
technology that does not prevent crime or improve clearance. 

From the staff report, "The use of ALPR technology has rapidly spread in neighboring
communities and around the nation. The hope is that such a system, along with other
enforcement efforts, will contribute to investigative efficacy and efficiency." 

This appears to me to encapsulate two of the three reasons why council may pursue
purchasing ALPRs to be installed at the locations identified (i.e., at every entry and exit point
on the island): 1) everyone else is doing it, and 2) we hope it works, despite there being no
evidence of same. Neither is a good reason to spend this kind of money on installation, use,
and maintenance. The third reason is a perceived, or at least rhetorical, spike in crime and a
feeling of being unsafe. Arguing for hundreds of thousands of dollars based on an
unquantifiable interior experience is often effective (fear works, as we've seen many times in
our political life), but council members need to be held to a different standard. What does the
data tell us? 

From the staff report, " There is limited data and/or research surrounding the rates of case
clearance of crimes due to the use of ALPRs." We are too small a city to be a test case. 

Reject the expansion of surveillance of our neighbors. Reject the expansion of the budget of
the police. Reject this unproven tactic. 

Thank you, 
Gaylon  

-- 
Gaylon Parsons
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From: Laura Gamble
To: City Clerk
Subject: [EXTERNAL] Item 7-A
Date: Monday, January 31, 2022 3:51:38 PM

City Council,

Please vote no on the approval of license plate readers.

There is no meaningful data to that license plate readers decrease crime or improve clearance
rates. 

Investing hundreds of thousands of dollars in an unproven technology, further bloating the
budget of a department that has surveilled us despite explicit direction from this council not to
(Clearview AI), is fiscally irresponsible and does nothing to keep our communities safer. 

These cameras, at best, are placebos that may make those in our community most
susceptible to fear-mongering *feel* safer - they do anything more.

Make investments in our community that actually make us safer - poverty safety nets,
pedestrian-friendly streets, road diets, mental health programs.

Thank you,
Laura Gamble
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From: Blair
To: John Knox White; Marilyn Ezzy Ashcraft; Malia Vella; Tony Daysog; Trish Spencer; Lara Weisiger; Eric Levitt
Subject: [EXTERNAL] Automatic License Plate Readers
Date: Monday, January 31, 2022 3:38:35 PM

Dear City Council Members and Other Interested Parties:

I am writing to strongly support the automatic license plat readers.  The crime in our
city has continued to get worse and worse and I believe the readers will reduce the
level of crime.  

Below are some specific reasons to take this action:

1. Mounting cameras at all our entrances and exits to Alameda started in our
community and requested by various Police Chiefs.
2. The cost of this equipment has gone down from the initial request from
approximately $500,000 to about a tenth the cost, according to the Police
Department.
3. Auto theft and auto burglaries have dramatically increased, particularly
experienced in the East end and Bayfarm. We know of neighbors who've had catalytic
converters stolen multiple times as well as cars broken into multiple times.
4. Having both the Police Department head count trimmed as well as experiencing
the nationwide challenge of hiring and training new officers to fill existing vacancies,
APD needs to employ such data driven tools for them to more readily solve the sorts
of crimes such as mentioned above, and those more violent in nature.
5. Not employing such technology when jurisdictions bordering us have done so, is a
message that says to non-resident criminals that it is easier to get away with crimes
committed in Alameda.
6. Privacy is a concern to all of us, but hearing that the Police Chief is advocating that
the City must exclusively control data collected; outside agencies such as Homeland
Security should not have unfettered access to our data; the Chief will set narrow and
documented standards for releasing data for APD criminal investigations; and data
collected is destroyed in a year or less; these are all factors that make the use of this
technology the right balance between protecting our civil rights while keeping us safe
from criminal activity.
7. The opposition to ALPRs have relied upon the lack of any definitive study to show
the efficacy of ALPRs. Many departments have released data to show many cases
that have been solved with the use of the ALPRs, but these are not the same as
conducting an efficacy study.   
Maybe we should remove the firearms from a random sample of Police Officers in
order to study the efficacy of unarmed Officers, all of whom work in communities
where the criminals very often are better armed than they are. (No, America is not
ready for this, nor should we be the first to test it out).
8. Many folks are afraid and concerned for their own safety as well as family
members and neighbors. Alamedans have become accustomed to being able to
safely walk, drive and shop all over town, day or night, without fear of being assaulted
in your own driveway, while walking to your car while shopping, even going to the
movies or eating at many of our favorite restaurants. And being or just looking elderly,
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Asian, Muslim, Jewish, or any other number of innocent groups being targeted, is
very unsettling to many in what was a very safe city. When you hear your neighbors
talking about selling their house and moving to a safer area, this is not a good thing
for our community as a whole. If installing ALPRs makes us feel safer, it is a cheap
investment.

Blair Skellie 
432 McDonnel rd



From: Edward Sing
To: John Knox White; Marilyn Ezzy Ashcraft; Malia Vella; Tony Daysog; Trish Spencer
Cc: Lara Weisiger; Reyla Graber
Subject: [EXTERNAL] City Council Mtg 2/1/2022 - Agenda Item 7 - Automated License Plate Readers (ALPRs)
Date: Monday, January 31, 2022 1:52:24 PM

ALL:

Along with many other Alamedans, I support and urge you to support:

(1) Immediate Installation and use of ALPRs.  I believe they have been
demonstrated to be an effective tool in crime prevention and investigation in
neighboring cities.  I do not believe the use of ALPRs is an invasion of our privacy.  If
this is the case, then everyone should stop using their smart phones, navigation
enabled cars and computers which track us everywhere we go!  Implementation of
ALPRs in Alameda has been stalled for too long!!

(2)  Repair and use of existing ALPRs on our police cars:  This capital investment
was made several years ago and is languishing for indescript reasons.  Repair them
and put this investment to good use!!

(3)  Phased installation of ALPRs on all police cars:  Recognizing the cost of
installing ALPRs on all of our police cars, budget for the installation and use of ALPRs
for the entire fleet of police cars over a short multi-year cycle.  ALPRs on police cars
can help our officers identify stolen and missing cars and those used in previous
crimes.

Its time to implement ALPRs in Alameda and curtail the crime wave we have
seen over the past few years!!

Thank you for your attention to this!

Ed Sing
Bay Farm Resident (26 years)
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From: Mckenzie Lyon
To: John Knox White; Marilyn Ezzy Ashcraft; Malia Vella; Tony Daysog; Trish Spencer; Lara Weisiger; Eric Levitt
Subject: [EXTERNAL] IN FAVOR OF ALPR"S
Date: Monday, January 31, 2022 11:44:42 AM

Hello City Council,

We are writing to ask for license plate readers to be installed in our city.  This is not the first
time I've written an email asking for readers to be installed in Alameda, but our feelings have
intensified about the topic as time has gone on. I ride my bike to Fruitvale daily from Bay
Farm. On my way to and from my teaching job, I encounter reckless drivers and speeders
endangering pedestrians and cyclists daily. It's my belief that when word spreads that Alameda
has this technology, people will think twice about blowing through lights, stop signs, and
using bike lanes as passing lanes. In addition, crime has risen dramatically since Covid.
Citizens are using Ring, Nest, and cell footage to help find the perpetrators. Why wouldn't the
city use similar technology to do the same?  Please keep our beautiful city from
deteriorating even further than it has and get license plate readers placed throughout Alameda. 

Respectfully,

McKenzie Lyon and Rich Brown
Purcell Drive. 
Alameda
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From: Reyla Graber
To: John Knox White; Marilyn Ezzy Ashcraft; Malia Vella; Tony Daysog; Trish Spencer
Cc: Lara Weisiger
Subject: [EXTERNAL] Please vote for the ALPRS
Date: Monday, January 31, 2022 11:44:39 AM

Dear Honorable Mayor and Council Members,

The majority of Alameda residents want you to vote YES for ALPRS.
Please  vote to install them in Alameda Tuesday night.
I understand Oakland and SF have the ALPRS; so why not Alameda? 
Our crime is increasing and your primary duty, by law, is to protect Alameda
residents.
So, let's use this technological support to deter crime. 
The cost has come down also.

Also ,per that old study --Mesa Arizona in 2011 is not comparative to Alameda in
2022. 
Additionally, regarding Piedmont Calif-- Piedmont attorney Dana Sack says their
ALPRS installation did successfully reduce 
Piemont crime until the arrival of Covid with its attending  increase in crime.
Without ALPRS in Piedmont, it's likely that post Covd crime would have increased
even more without the ALPRS.
And BTW-Security cameras are legal and considered acceptable throughout
Alameda. So why not ALPRS?
And I think President Obama, with his sympathetic nature for victims-- would approve
of Alameda installing ALPRS.
Thank you,
Sincerely
Reyla Graber
Bay Farm/HBIA

mailto:reylagraber@aol.com
mailto:JknoxWhite@alamedaca.gov
mailto:MEzzyAshcraft@alamedaca.gov
mailto:MVella@alamedaca.gov
mailto:TDaysog@alamedaca.gov
mailto:tspencer@alamedaca.gov
mailto:LWEISIGER@alamedaca.gov


From: Patricia Baer
To: John Knox White; Marilyn Ezzy Ashcraft; Malia Vella; Tony Daysog; Trish Spencer
Cc: Lara Weisiger
Subject: [EXTERNAL] Item 7A
Date: Monday, January 31, 2022 10:50:56 AM

Council Members,

I am very much in favor of the ALPRS program and urge you to adopt it now. It’s pretty apparent that the bad guys,
either here or on the mainland, know that we are not protected by a full police force or license readers, and choose to
do their work here. Our increase in crime rate confirms this.

Please vote in favor of this program.

Thank you,

Patsy Baer
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From: robert mcbride
To: mezzyashcroft@alamedaca.gov; Malia Vella; Tony Daysog; Trish Spencer; John Knox White
Cc: City Clerk
Subject: [EXTERNAL] council agenda -7A automated license plate reader
Date: Monday, January 31, 2022 10:31:33 AM

Council members, 
  As a 44 year resident of Alameda I encourage you to pass the Automated 
License plate reader program. With the crime increasing everywhere I think it would
be a good tool for the police dept. if it's vetted properly. It has proven to work
well in other cities. We're hoping that it would be helpful protection for the citizens
of Alameda.
 Thanks for your time,

Robert McBride
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From: Ezra Denney
To: City Clerk; Tony Daysog; Marilyn Ezzy Ashcraft; Trish Spencer; Malia Vella; John Knox White
Subject: [EXTERNAL] License Plate Readers are a (non)Solution in Search of a Problem
Date: Monday, January 31, 2022 9:41:56 AM

City Council,

I write today to express my dismay at the proposal to bring LPRs to Alameda. Other letters
have more clearly and more effectively laid out the arguments against LPRs, so I will try not
to repeat too much.

LPRs are a placebo that have no clear correlation to a cessation of crime. There are tons of
studies that show this. In addition, more than half of APDs arrests are locals, so collecting
information on those coming into town would be even less effective.

More than that, the civil liberties question of what APD would do with the data is troubling to
me. Until APD proves that they are capable of making good decisions (and not, you know,
throwing Black men to the ground for dancing or killing a Brown man needlessly) I don't
believe they have earned the trust to keep this kind of information.

So, LPRs will not help anything but making a few scared old white people feel better and they
come with a large price tag and all sorts of ethical questions. Sounds like an en easy NO vote
to me.

Thanks,

Ezra Denney
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From: John Barhaugh
To: T Krysiak
Cc: Marilyn Ezzy Ashcraft; John Knox White; Malia Vella; Trish Spencer; Tony Daysog; Lara Weisiger; Eric Levitt
Subject: [EXTERNAL] Re: Lets Proceed with ALPRS
Date: Sunday, January 30, 2022 8:25:25 PM

>
> ﻿Dear Alameda City Council Members﻿;
> ﻿
> ﻿As a citizen concerned with rising crime rates and as an Alamedan who believes in Police Chief Joshi’s abilities
and expertise, I strongly feel that now is the time to finally embrace Alameda’s License Plate Reader Program. 
>
> It is a well known fact that the City’s police department is demoralized, understaffed and it is having difficulty
recruiting quality, socially sensitive officers.   ALPRS would augment the existing policing efforts and would
address the citizenry’s demands for crime prevention.  Please lend your support. 
>
> Thank you.
>
> Best Regards,
>
> John Barhaugh
> Stonington Pointe
>
> Sent Via My iPhone
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From: T Krysiak
To: Marilyn Ezzy Ashcraft; John Knox White; Malia Vella; Trish Spencer; Tony Daysog
Cc: Lara Weisiger; Eric Levitt
Subject: [EXTERNAL] Lets Proceed with ALPRS
Date: Sunday, January 30, 2022 7:02:39 PM

Dear Alameda City Council Members﻿;
﻿
﻿As a citizen concerned with rising crime rates and as an Alamedan who believes in Police Chief Joshi’s abilities and
expertise, I strongly feel that now is the time to finally embrace Alameda’s License Plate Reader Program. 

It is a well known fact that the City’s police department is demoralized, understaffed and it is having difficulty
recruiting quality, socially sensitive officers.   ALPRS would augment the existing policing efforts and would
address the citizenry’s demands for crime prevention.  Please lend your support. 

Thank you.

Best Regards,

Tom Krysiak
Sweet Road

Sent Via My iPhone
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From: Laura Porter
To: City Clerk
Subject: [EXTERNAL] We Support ALPRs
Date: Sunday, January 30, 2022 6:43:37 PM

Dear Mayor Ashcraft and City Council Members,
We are writing to support Automated License Plate Readers and hope that the Alameda City
Council votes to approve using this technology in our city.
 
Due to Alameda’s geography compared to our surrounding communities, we are able to
effectively and economically install cameras at all Alameda entrances and exits, as requested
by our Police Chief.  It is very concerning that auto theft, auto burglaries, and catalytic
converter thefts have dramatically increased in our city.  Having the Police Department
headcount lowered and the challenge of hiring and training new officers to fill existing
vacancies, APD needs to use technology such as ALPRs to prevent and solve crime in our city.
 
Many people we know, including ourselves, are afraid for our own safety. We chose to live,
and now retire, in Alameda and have become accustomed to being able to safely walk, drive,
shop and dine in our city, day or night, without fear of being assaulted. If installing ALPRs helps
us deter crime, it is a worthy investment.
 
Thank you,
Laura and John Porter
352 Channing Way
Alameda
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From: deligato@gmail.com
To: John Knox White; Marilyn Ezzy Ashcraft; Malia Vella; Tony Daysog; Trish Spencer; Lara Weisiger
Cc: Ben Deligato
Subject: [EXTERNAL] Vote YES for Automatic License Plate Reader
Date: Sunday, January 30, 2022 3:12:37 PM

﻿Dear Council Members:

With all the CRIME in and around Alameda, I urge you to vote in favor of ALPRs!

Please, help our police officers protect and serve your constituents and vote in favor of
ALPRs.

Sincerely,
Ben Deligato
135 Justin Circle 
Alameda, CA 94502
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From: Andy Murdock
To: City Clerk; John Knox White; Malia Vella; Marilyn Ezzy Ashcraft; Trish Spencer; Tony Daysog
Subject: [EXTERNAL] Comment on Automated License Plate Readers (Item 7-A, Feb 1, 2022 agenda)
Date: Sunday, January 30, 2022 10:40:57 AM

Dear Councilmembers,

I am pleased to see such broad support in the public correspondence for the City to spend
additional time and money on increasing public safety. However, there are more cost-effective
— and, most importantly, actually effective — ways to increase public safety than
automated license plate readers (ALPRs). 

Apart from occasional anecdotes where ALPRs helped solve individual cases there is no clear
evidence that they have any effect on crime deterrence or significantly improve the ability of
the police to solve cases. On top of this, ALPR systems are expensive, frequently abused
(including two cases just this month in San Diego County), and raise serious privacy concerns.

There are legitimate public safety problems in Alameda that require action — e.g., preventing
dangerous driving and pedestrian injuries and deaths should be high priority. As a suggestion
for a productive way forward, instead of starting with a technology and asking "Do we need
this?", it would be more helpful to have a workshop that lays out the public safety challenges
Alameda faces and the menu of approaches to address those specific problems. In such a
comparison, it would become quickly clear that dollar-for-dollar, impact-for-impact, ALPRs
are not the solution we need.

Thank you for your time!

Andy Murdock - Windsor Drive
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From: Joyce Mercado
To: City Clerk
Subject: [EXTERNAL] City council meeting Feb 1st - LPRs
Date: Saturday, January 29, 2022 7:18:31 PM

Hello, I’m writing in strong support for License plate readers in Alameda.  Alerting police when a stolen vehicle
enters Alameda would prevent crime in our town.  Please give our police this valuable tool.  Three of my neighbors
have been victims of crime recently.  Crime is a big issue in our neighborhood and installing License Plate Readers
would help. 
Sincerely,
Joyce Mercado

Sent from my iPhone
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From: Karen MIller
To: Marilyn Ezzy Ashcraft; Malia Vella; John Knox White; Tony Daysog; Trish Spencer
Cc: Lara Weisiger
Subject: [EXTERNAL] Item 7A
Date: Saturday, January 29, 2022 8:55:33 AM

Dear Mayor and Council members,
Please support the adding of license plate readers to the APD’s arsenal of tools to better protect the
citizens of Alameda. Other cities have had great success with the. Thank you.
 
Regards,

Karen Miller
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From: STEPHEN DEMOULIN
To: City Clerk
Subject: [EXTERNAL] Fwd: ALPRs
Date: Thursday, January 27, 2022 5:28:06 PM

Sent from my iPhone

Begin forwarded message:

From: STEPHEN DEMOULIN <sjdemoulinrph@aol.com>
Date: January 27, 2022 at 2:25:03 PM PST
To: clerk@alameda.ca.gov
Subject: ALPRs

﻿My name is Stephen DeMoulin. I am a resident of Alameda, Ca since 1974. I
came here as a pharmacist at Alameda Drug (Guy’s Alameda Drug) on Park
Street. It is gone and I am retired. I bought my home at 1050 Jost Lane on Bay
Farm Island in 1977 and still live in this home today.
I am here to say that the way we did things in those early days is very different
than the way we need to do things now. We have technology to help us now. We
can solve a lot of our problems with simple affordable technology. Crime is no
exception ! I want to make Alameda less attractive to criminals by supporting
Automated License Plate Readers at all the entrances and exits from this town.
Innocent law abiding people will have no reason to fear this use of technology. It
will be a deterrent to criminals as well as enabling our police officers to solve
crimes easier and making the existing officers more efficient when they are doing
their jobs. Innocent law abiding people will have nothing to fear. Many cities and
towns already are using this technology and it definitely is working. No Criminal
wants to do their “work” in a city where they know this technology is in use !
This is a cheap investment to protect the innocent people in our community and it
will help to protect their property too. In 1974 Alameda did not have so many
criminal problems. You seldom if ever heard about armed robberies and cars
being regularly stolen and broken into on our streets and people being accosted.
Sadly, this is changing. ALPR Technology is here and we need it now !
Sincerely, Stephen DeMoulin
1050 Jost Lane 
Garden Isle Townhomes
Alameda, Ca 94502
cell: 510-604-5281
Email: sjdemoulinrph@aol.com

Sent from my iPhone
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January 27, 2022ꢀ

Dear Mayor Ashcraft and City Council Members,ꢀ

My public support of the ALPRs began in 2014 when the subject was discussed in a 
community forum at the Alameda Free Library. That support was based upon my 20 years 
experience as a Police Reserve Officer serving with Berkeley PD (1974-1994). In the intervening 
years, I am even more adamant that Alameda should install such cameras at all vehicular 
entrances and exits to our island community. These devices would certainly be an effective 
investigative tool for APD, but would serve as a deterrent to those who still believe that APD 
will catch you if you dare to commit crimes on our island.ꢀ

For many in our community, the longterm belief that Alameda as a safe place to live has been 
seriously shaken, especially during this pandemic. I haven’t come to this conclusion because 
of surveys conducted by Next Door or other social media, but by numerous conversations that 
I’ve had with the residents in my predominantly Asian neighborhood of Costa Brava HOA. ꢀ

As president of this 201 family association, I’ve had numerous occasions where adult family 
members have told me that they have radically adopted new routines to protect themselves 
when venturing out in public, for fear of assault or other harm. Nearly all have installed cameras 
and other devices to further protect themselves and their property from crime. And these 
comments pertain to simply going about their business in Alameda. All have asked me in one 
form or another why the Mayor and Council haven’t already installed these cameras for the 
public safety. More than one have repeated the remark, “It’s a no brainer”.ꢀ

Nearly all of these comments have come from adult Asian women. They are all registered 
voters. They and their non-Asian neighbors are all aware of what is not happening with these 
cameras. Most knowing the fact that insufficient numbers of officers patrol our city, they and I 
believe that the you are simply making excuses for not better protecting our community.ꢀ

Michael Robles-Wongꢀ
30-Year Alameda Residentꢀ



From: Brandon Svec
To: City Clerk
Subject: [EXTERNAL] Item 7-A Recommendation to Provide Direction to Staff Regarding the Use of Fixed and Mobile

Automated License Plate Readers.
Date: Wednesday, January 26, 2022 2:41:05 PM

Please share for the record or as appropriate to council,
staff, etc:

I urge the council to not approve this item.

There has been no proof presented that ALPR systems do anything
significant to deter crime or clear cases.  Even the studies
cited by APD offer very little data to support that claim.

APD has previously abused this type of system and I am not
aware they ever addressed it or even acknowledged what they
did. 
See: https://www.buzzfeednews.com/article/ryanmac/clearview-ai-
local-police-facial-recognition 

Until APD can build back some trust I don't think they should
be provided more money for anything and certainly not this
wasteful "toy" that they have shown no capability to be able to
manage or operate correctly and securely.

If council insists on voting in favor, I urge at the very least
APD to find the money in their existing budget of over 41
million dollars and we get assurances that the public's
privacy and safety is protected and the system is not abused
and if it is there are consequences.

Thank you,

Brandon Svec
Bay Farm Resident

mailto:bjsvec@gmail.com
mailto:CLERK@alamedaca.gov
https://protect-us.mimecast.com/s/jOqFCxkw9msoxPVt8GizN?domain=buzzfeednews.com
https://protect-us.mimecast.com/s/jOqFCxkw9msoxPVt8GizN?domain=buzzfeednews.com


From: Paul Mitton
To: City Clerk
Subject: [EXTERNAL] ALPRs
Date: Tuesday, January 25, 2022 4:03:26 PM

Dear City council,
I have been a resident in Bay Farm for 25 years and am now a disabled old man living alone. I used to be
able to walk around the neighborhood at all times of the day, but not anymore. There are cars taring
around the streets burning their tires and doing donuts at every intersection. Vulnerable people are being
robbed at gunpoint and even robbed while working in their own garages. They drive over the bridges and
rob from our stores with no fear at all. Pretty soon our stores will have to close and go to places where
they can find some security to do business and our houses will be worth nothing and then our little jewel
of a city Alameda will revert back to the wild west.
Please vote for the ALPRs and stop these criminals having a free for all in our town.
Thank you for your attention in this matter. 
Paul Mitton a very concerned citizen 

mailto:mitton_paul@yahoo.co.uk
mailto:CLERK@alamedaca.gov


From: Arnie Quan
To: Lara Weisiger
Subject: [EXTERNAL] IN FAVOR OF ALPR"S.
Date: Monday, January 24, 2022 12:28:35 PM

I live on Bay Farm Island.
I am concerned about increasing theft and violence in Alameda
I do not consider the readers an invasion of privacy.

Please vote in favor of license plate readers.

Thanks,

Arnie Quan

mailto:arniequan@yahoo.com
mailto:LWEISIGER@alamedaca.gov


From: Susan Dunn
To: John Knox White; Marilyn Ezzy Ashcraft; Malia Vella; Tony Daysog; Trish Spencer; Lara Weisiger; Eric Levitt
Subject: [EXTERNAL] Urging you to vote to institute ALPRS - and I plan to join the next City Council meeting to speak on

this
Date: Monday, January 24, 2022 10:25:54 AM
Attachments: PastedGraphic-1.tiff

Dear Mayor and Council,
Those of us who live in Alameda know that we have a traffic speeding and reckless driving
issue in town which has escalated greatly over the last few years.  And from the issues that
have been going on with Side Shows and other group car sports on our city streets, we know
there is a need for an automated response that will enable us to meet the challenge of these
persistent infractions. 

Here are my thoughts on this issue which I feel must be taken into
consideration.
1. Mounting cameras at all our entrances and exits to Alameda started in our
community and requested by various Police Chiefs.
2. The cost of this equipment has gone down from the initial request from
approximately $500,000 to about a tenth the cost, according to the Police
Department.
3. Auto theft and auto burglaries have dramatically increased, particularly
experienced in the East end and Bayfarm. We know of neighbors who've had catalytic
converters stolen multiple times as well as cars broken into multiple times.
4. Having both the Police Department head count trimmed as well as experiencing
the nationwide challenge of hiring and training new officers to fill existing vacancies,
APD needs to employ such data driven tools for them to more readily solve the sorts
of crimes such as mentioned above, and those more violent in nature.
5. Not employing such technology when jurisdictions bordering us have done so, is a
message that says to non-resident criminals that it is easier to get away with crimes
committed in Alameda.
6. Privacy is a concern to all of us, but hearing that the Police Chief is advocating that
the City must exclusively control data collected; outside agencies such as Homeland
Security should not have unfettered access to our data; the Chief will set narrow and
documented standards for releasing data for APD criminal investigations; and data
collected is destroyed in a year or less; these are all factors that make the use of this
technology the right balance between protecting our civil rights while keeping us safe
from criminal activity.
7. The opposition to ALPRs have relied upon the lack of any definitive study to show
the efficacy of ALPRs. Many departments have released data to show many cases
that have been solved with the use of the ALPRs, but these are not the same as
conducting an efficacy study.   
Maybe we should remove the firearms from a random sample of Police Officers in
order to study the efficacy of unarmed Officers, all of whom work in communities
where the criminals very often are better armed than they are. (No, America is not
ready for this, nor should we be the first to test it out).
8. Many folks are afraid and concerned for their own safety as well as family
members and neighbors. Alamedans have become accustomed to being able to
safely walk, drive and shop all over town, day or night, without fear of being assaulted

mailto:susanmdunn@yahoo.com
mailto:JknoxWhite@alamedaca.gov
mailto:MEzzyAshcraft@alamedaca.gov
mailto:MVella@alamedaca.gov
mailto:TDaysog@alamedaca.gov
mailto:tspencer@alamedaca.gov
mailto:LWEISIGER@alamedaca.gov
mailto:elevitt@alamedaca.gov






in your own driveway, while walking to your car while shopping, even going to the
movies or eating at many of our favorite restaurants. And being or just looking elderly,
Asian, Muslim, Jewish, or any other number of innocent groups being targeted, is
very unsettling to many in what was a very safe city. When you hear your neighbors
talking about selling their house and moving to a safer area, this is not a good thing
for our community as a whole. If installing ALPRs makes us feel safer, it is a cheap
investment.

I will be at the next meeting to hear any rebuttal to these compelling points.

All best,
Susan and Jeff Dunn

Susan Dunn
36 Sunny Cove Circle
Alameda, CA 94502
510-337-1354 (home)
510-759-9771 (cell)



From: John Knox White
To: Lara Weisiger
Cc: Brian Hofer
Subject: FW: [EXTERNAL] Re: FYI
Date: Monday, January 24, 2022 8:50:49 AM
Attachments: We sent you safe versions of your files.msg

ALPR Isn"t Effective - Snippets From 3 Reports.pdf
PERF REPORT MESA AZ combating auto theft in arizona - a randomized experiment with lpr technology 2011.pdf
2010 George Mason Report ALPR_FINAL.pdf
Efficacy of Automated License Plate Reader Hits in Piedmont, California by Jonathan Hofer-compressed.pdf

Good morning, Lara.

Mr. Hofer has requested that the following documents be added to agenda 7a (ALPR) on 2/1.

Best,

John Knox White
City Councilmember, Alameda
(he/him or they/them)

From: Brian Hofer <brian@secure-justice.org> 
Sent: Saturday, January 22, 2022 11:35 AM
To: John Knox White <JknoxWhite@alamedaca.gov>
Subject: Re: [EXTERNAL] Re: FYI

Mimecast Attachment Protection has deemed this file to be safe, but always exercise caution when opening files.

Brian Hofer
Executive Director
---------------------------------------------- 
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2011 Mesa Arizona (PERF study)


“LPR use did not reduce crime in the hot routes and zones” (pg. vii, para 2)


“Lum and colleagues (2010) found that the use of LPRs in auto theft hot spots did not result in 
a reduction of crime generally or auto theft specifically, during the period of time measured.” 
(pg.7, para 2) (this is the George Mason report we also cite to in our Secure Justice analysis, as 
it further confirms ALPR are not effective crime fighting tools)


“Table 1 also shows that the direction of changes in vehicle theft from the two week pre-
intervention period to the intervention weeks and from the intervention weeks to the 
postintervention weeks were not indicative of treatment effects from LPR use. Vehicle theft 
dropped in all three groups from the pre-intervention to the intervention weeks. In the post-
intervention weeks, the LPR routes had a slight increase in vehicle theft, while the manual 
and control routes experienced further declines.” (pg. 27, para 1) (this is why statistical 
regression models are necessary, crime rises and falls independent of surveillance tech since it 
has no deterrent effect)


Fn “In our later multivariate models, where we control for pre-intervention levels of vehicle 
theft, we no longer observe a difference between the LPR route and the control group on this 
measure. However, the manual group does emerge as having lower two week post 
intervention vehicle theft levels (based on UCR data) than the control group.” (pg. 27, para 1)


“The assigned treatment (either manual or LPR) did not have a statistically significant 
impact on vehicle theft CFSs relative to controls during the treatment period. However, 
although LPR hot routes do not see a significant change during the post two-week period, the 
manual group witnessed a statistically significant decline. Manual hot routes in the post two-
week period after treatment had decreased odds of having a call-for-service for vehicle 
theft by 75% (1 minus the odds ratio of .25) compared to the control group.” (pg. 31, para 1) 
(manually checking license plates was more effective than automated license plate readers)


“Given the general lack of effects in the models above, particularly for the LPR treatment, 
displacement and diffusion seem unlikely. The statistical non-significance of the indicator 
for treatment in adjacent routes also provides some indication that neither displacement nor 
diffusion occurred.” (pg 32, Sec. 5.4) (translation: ALPR is not a statistically significant 
treatment, and it did not push crime out of view around the corner away from the testing zone)


“No statistically significant differences were observed (see Table 6) across the control, LPR 
and manual groups based on CFS (control= 0.94, LPR= 1.72, and manual= 1.33; F= 1.00, df=2, 
51; p= 0.374, n= 54) or UCR crime reports (control= 0.67, LPR= 0.72, and manual= 0.67; F= 
0.02, df=2, 51; p= 0.983, n= 54) for vehicle theft during the intervention weeks.” (pg. 37, Sec. 
6.2.2, para 2)


“Impacts of the LPR and manual check treatments were statistically non-significant during 
both the treatment weeks and the post-intervention weeks.” (pg. 39, para 1)







“The assigned treatment (either manual or LPR) does not have a statistically significant 
impact on auto theft calls relative to controls during the treatment period or two weeks post-
treatment.” (pg. 40, Sec. 6.3.2)


“This pattern and the lack of direct effects in the target areas leads us to conclude that neither the 
LPR nor the manual check patrols produced displacement or a diffusion of benefits into 
surrounding areas.” (pg. 42, para 1)


Fn. 36 “The small number of vehicles recovered during the experiment precluded us from doing 
a rigorous analysis of whether LPR use leads to faster recoveries of stolen vehicles. However, 
based on our small number of cases, we did not find indications that vehicles detected by 
LPR were recovered more quickly than other vehicles.” (pg. 43)


“However, the manual group does emerge as having lower two-week post intervention vehicle 
theft levels (based on UCR data) than the control group in Phase 1.” (pg. 44, para 1) (translation 
– the visual impact of human police manually checking is likely more effective than mostly 
invisible technology doing the same task)


“Our results, at least based on Phase 1, suggest that a specialized vehicle theft unit can have an 
effect on reducing vehicle theft compared to the control group, but only when this group does 
manual checking of plates as opposed to using the LPR equipment.” (pg. 44, para 2)


“However, we did not find evidence that the LPR reduced actual vehicle theft rates for our 
targeted areas. Instead, we found that the same special vehicle theft unit conducting manual 
plate checks was able to reduce vehicle theft rates, but only in Phase 1. The fact that we did 
not lower vehicle theft rates with the use of the LPR equipment is in some ways not too 
surprising. First, our results are similar to Lum and colleagues’ experimental study (2010) 
that recently demonstrated that LPR equipment was not associated with reductions in auto 
theft.” (pg. 49, Sec. 7.2, para 1)


“Regardless of potential impact, cost alone is likely prohibitive in the current economic climate, 
where many police departments (especially in Arizona) are under such budgetary pressure that 
layoffs of personnel are being considered. And the other side of the cost question is return on 
investment. If a police chief asks, “what do I get in return for my $80,000 investment?;” the 
response from this study (based on Phase 1 data) is a hit rate of 24 hits divided by 457,368 plates 
scanned or a hit rate of .00005 (or in terms of hours: 45 LPR routes * 8 hours each= 360 hours 
and this produced 24 hits; or 1 hit every 15 hours of use of the device). This is even less 
compelling given the outcomes produced by the special unit manual condition (8 hits in Phase 1), 
and the evidence of a deterrent effect with this condition. It could be reasonable for a police 
chief to conclude that his or her agency might be able to achieve a reasonably high hit rate 
and greater deterrence of auto theft simply by re-assigning a small number of officers to 
the auto unit and increasing the rate of manual checking or perhaps by requiring patrol 
officers to do extensive manual checking in designated hot routes (thereby saving $80,000).” 
(pg. 50, para 1)







***********policeforum.org/assets/docs/Free_Online_Documents/Technology/combating%20a
uto%20theft%20in%20arizona%20-
%20a%20randomized%20experiment%20with%20lpr%20technology%202011.pdf


March 2018 Vallejo Study (done by BetaGov – a known law enforcement ally in 
“statistical” research)


“The control data also showed that 35 percent of all hits were misreads for the mobile 
readers, with a similar number (37 percent) for the fixed readers.” (pg. 14 “Trial and 
Results”)


“The study was conceived and run by the officers;” (pg. 15, para 1)


*******theiacp.org/sites/default/files/2018-08/March%202018%20RIB.pdf 


2010 George Mason “Center For Evidenced-Based Crime Policy”


“However, we also discovered this rapid adoption is occurring in a low-information 
environment; the evidence-base for the effectiveness and effects of LPR is weak.” (pg. vii, para 
3)


“The PERF researchers measured the effect of LPR systems on rates of vehicle theft along “hot 
routes” or traffic corridors that were suspected of having a high rate of auto theft traffic. The 
findings suggest that, while LPR technology significantly enhances rates of license plates 
“reads”, the number of plates scanned in and of itself does not predict a reduction of vehicle 
theft rates.” (pg. 4, para 2)


“Especially with law enforcement technologies, efficiency is often mistakenly interpreted as 
effectiveness, which can perpetuate a false sense of security and a mythology that crime 
prevention or progress is occurring (Lum, 2010). Further, especially in the case of license 
plate readers, efficiency may not be significantly connected to effectiveness.” (pg. 5, para 3)


“In the PERF study, no crime reduction impact was found from LPR use on auto theft in hot 
spots.” (pg. 9, para 3)


“While results show no statistically significant reductions on crime in experimental hot 
spots…” (pg. 29, para 2)


“Similarly, we did not discover a statistically significant specific deterrence effect of LPR 
deployment in hot spots on auto theft or auto-related crimes.” (pg. 53, para 1)


“Indeed, the PERF findings (Taylor et al., 2010) were similar. That research team also found 
that hot spots in which LPR was used did not see the same significant reductions in crime 
compared to hot spots in which an autotheft specialized unit did manual-checking (although the 
LPR patrols had more detections of stolen automobiles). From these findings, any blanket-







statement supporting agency purchase or government funding of LPR devices should be 
viewed cautiously.” (pg. 56, para 3)


********cebcp.org/wp-content/evidence-based-policing/LPR_FINAL.pdf 
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EXECUTIVE SUMMARY / ABSTRACT 


License Plate Recognition Technology (LPR) is a relatively new tool for law enforcement that reads 


license plates on vehicles using a system of algorithms, optical character recognition, cameras, and 


databases.  Through high-speed camera systems mounted on police cars or at fixed locations, LPR 


systems scan license plates in real time, and compare them against databases of stolen vehicles, as well 


as vehicles connected to fugitives or other persons of interest, and alert police personnel to any matches.  


Although the use of LPR technology is extensive in the United Kingdom and becoming more prevalent in 


the United States, research on LPR effectiveness is very limited, particularly with respect to how LPR use 


affects crime. 


This report presents results from a randomized field experiment with LPRs conducted by the Police 


Executive Research Forum and the Mesa, Arizona Police Department (MPD) to target the problem of auto 


theft.  The experiment sought to determine whether and to what extent LPR use improves the ability of 


police to recover stolen cars, apprehend auto thieves, and deter auto theft.  We did this by examining the 


operations of a specialized 4-car MPD auto theft unit that worked in auto theft hot spots over a period of 


time both with and without LPR devices.  


The experiment was conducted in two phases.  Phase 1 of the study, which lasted 30 weeks, 


involved operations focused on “hot routes”—high risk road segments, averaging 0.5 miles in length, that 


we believed auto thieves were likely to use based on analysis of auto theft and recovery locations and the 


input of detectives.  At randomly selected times over this 30-week period, officers worked 45 randomly 


assigned routes using the LPR equipment (each police car was equipped with an LPR system) and another 


45 randomly selected routes doing extensive manual checks of license plates.  An additional 27 routes 


were randomly assigned to serve as a control group for the analysis of trends in auto theft.  (These routes 


received only normal patrol operations.)   
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In Phase 2, conducted over 18 weeks, operations shifted to larger “hot zones” of auto theft activity 


that averaged about 1 square mile in size.  Fifty-four hot zones were identified and randomly assigned to 


the same conditions as in Phase 1.  At randomly selected times during Phase 2 officers worked 18 zones 


using the LPRs and another 18 zones doing manual license checks. The remaining 18 zones served as a 


control group that received only normal patrol. 


Each phase involved the same number of officers working approximately one hour a day in each 


LPR and manual route/zone for eight days spread over two weeks.  (For purposes of surveillance, 


investigation, and pursuit, the auto theft unit operated as a team with all officers working in the same route 


or zone at the same time.)  The main difference was that in Phase 2 the officers conducted more roving 


surveillance. 


Experimental results showed that LPR use considerably enhanced the productivity of the auto theft 


unit in checking license plates, detecting stolen vehicles and plates, apprehending auto thieves, and 


recovering stolen vehicles. Combining results across both phases, the use of LPRs resulted in 8 to 10 


times more plates checked, nearly 3 times as many “hits” for stolen vehicles, and twice as many vehicle 


recoveries.  Further, all hits for stolen plates, all arrests for stolen vehicles or plates, and all recoveries of 


occupied vehicles were attributable to use of the LPRs (all arrests for stolen vehicles and recoveries of 


occupied vehicles occurred in Phase 1).  


Across both phases, use of the LPRs produced 36 hits for stolen vehicles or plates, 5 arrests for 


stolen vehicles or plates, and 14 vehicle recoveries (4 of which involved occupied vehicles).  These 


numbers are modest relative to the time officers spent using the LPRs (the officers worked 192 shifts over 


the course of the two phases, using LPRs approximately half of the time); however, the results were 


constrained by a number of factors, including limits on the data that were entered into the LPR system 


(which consisted primarily of state-level data on stolen automobiles), relatively low levels of auto theft in 


Mesa during the experiment, and, perhaps most importantly, the design of the experiment, which required 
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the officers to work the locations according to a predetermined, randomized schedule (in order to ensure 


that the places and times worked with LPRs were comparable to the places and times worked without 


LPRs).  Data from other operations by the auto theft unit suggest that officers using LPRs can improve hits 


for stolen vehicles considerably when targeting operations based on recent theft data and daily traffic 


patterns.  Our experiment primarily demonstrates the improvements in productivity that police can achieve 


using LPRs relative to manual license checks under equal conditions. 


LPR use did not reduce crime in the hot routes and zones, though note that the dosage of LPR 


intervention in each location was modest.  However, the manual license check operations produced short-


term reductions in auto theft during Phase 1 of the experiment.  We speculate that the unit had a more 


visible presence when doing manual checks because they spent more time moving along the main routes 


as well as roaming parking lots, apartment complexes, and side streets—often at slow speeds and with 


frequent pauses.  This may have made the officers more conspicuous and made it more obvious to 


onlookers that they were checking vehicles.  These effects were likely intensified by the smaller locations 


the officers worked during Phase 1.  When using the LPRs in Phase 1, in contrast, the officers were more 


likely to make quick passes through side streets and parking lots and then remain at fixed positions along 


the route.  Finally, we did not find evidence of crime displacement or a diffusion of crime control benefits 


associated with either form of patrol in either phase. 


We conclude by discussing limitations of the study, questions for future research, and policy 


implications of the results (such as how police might optimize the use of LPRs to improve recoveries of 


stolen vehicles and apprehension of auto thieves while also achieving the crime reduction benefits of the 


manual license check patrols).







1 
 


1. INTRODUCTION 


The field of vehicle theft research has been growing and receiving increasing attention by the 


research community in recent years (Clarke & Harris, 1992; Herzog, 2002; Kriven & Ziersch, 2007; Levy, 


2008; Maxfield, 2004; Rice & Smith, 2002; Walsh, 2009; Walsh & Taylor, 2007a, 2007b). This is good news 


as this is an all too common offense (despite the recent downward trend) with around a million vehicle 


thefts occurring per year (ranging from 1.64 million in 1990 to just fewer than 800,000 in 2009 [FBI, 2010]).  


Also, research suggests that 90 percent of vehicle thefts are reported to the police, a rate much higher than 


for other types of thefts (Krimmel & Mele, 1998).  The high frequency and high reporting rate of vehicle 


thefts leads to this being a sizeable portion of police work in many jurisdictions. According to the FBI’s 


Uniform Crime Reports (UCR), property loss as a result of motor vehicle theft totaled $7.6 billion for 2005 


(down to about $6.4 billion for 2008; FBI, 2009), accounting for 11% of Part I offenses recorded by the FBI 


(Lamm Weisel, Smith, Garson, Pavlichev, & Warttell, 2006).  The volume of vehicle theft rose from the mid-


1980s to the early 1990s and then began to decline (Newman, 2004).  While the data indicate a downward 


trend in vehicle theft since the 1990s, this may be due to the results of a number of enhancements to 


vehicle security at the manufacturer level (Newman, 2004).  However, motor vehicle theft remains a 


significant problem for the police across the U.S.  Although about 57% of the value of vehicles stolen is 


recovered, most thefts do not result in an arrest (FBI, 2009).  The arrest rate for vehicle theft nationwide 


was only about 10% in 2009 (FBI, 2010).   


One recent innovation which could serve as a useful tool for law enforcement in addressing this 


serious problem is license plate recognition (LPR) technology.  Like many new technologies, there is 


evidence that an increasing number of law enforcement agencies are turning to LPR equipment as a tool to 


address vehicle theft.  However, this equipment is expensive and to-date there is little rigorous evidence of 


its effectiveness.  While there may be some obvious efficiency gains from automating the process of 


checking license plates, it is unclear if this equipment is effective at driving down the number of vehicle 
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thefts or increasing the arrest rate for vehicle theft.  These are the key questions examined in this paper 


based on data collected during a randomized experiment with LPR equipment in Mesa, Arizona.  


 


2. LITERATURE REVIEW 


LPR is a relatively new technology in the U.S. but has been used since the 1980s in Europe to 


prevent crimes from vehicle theft to terrorism (Gordon, 2006).  LPR is based on optical character-


recognition technology originally developed in Italy for sorting letters and parcels and later extended to 


reading license plates.  LPRs serve as a mass surveillance system for reading license plates on vehicles 


using a system of algorithms, optical character recognition, cameras, and databases.  Through high-speed 


camera systems mounted to police cars, LPR systems scan license plates in real time, and compare them 


against databases of stolen vehicles, as well as vehicles connected to fugitives or other persons of interest, 


and alert police personnel to any matches.  Under “Description of Intervention,” we provide a detailed 


description of LPR technology.  The use of LPR technology is part of a broader movement in law 


enforcement to adopt new technologies such as surveillance systems (see Koper, Taylor & Kubu, 2009).  


An extensive literature has emerged on the use of surveillance systems, particularly closed-circuit 


television, or CCTV (see Welsh & Farrington, 2008).  Based largely on studies in the United Kingdom, this 


technology appears to be effective in reducing vehicle crimes on public streets and in parking facilities. 


However, there has been little research to date on LPR surveillance technology.  


In their detailed review of the LPR literature, Lum and colleagues (2010) identified two main types 


of evaluations of LPR technology. These include evaluations which assess (1) whether LPR physically and 


mechanically does what it is supposed to do (for example, how accurately and quickly it scans, reads, and 


matches license plates); and (2) whether the use of LPR actually results in greater detection and 


deterrence for preventing and reducing crime.  In this first area of research, the outcome assessed included 


areas such as the number of plates accurately scanned within an hour, the number of accurate “hits,” and 
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in some cases the number of arrests made by LPR units. These and other internal assessments within 


police agencies are largely concerned with how accurate and quickly the technology works compared to the 


previous manual, tag-by-tag approach (see Lum, Merola, Willis, and Cave, 2010) and include studies by 


Cohen, Plecas, and McCormick (2007), the Maryland State Highway Authority (2005), the Ohio State 


Highway Patrol (2005), the PA Consulting Group (2003, 2004) and the Home Office (2007). These studies 


on the efficiency of LPRs are reviewed below.  The second line of research examines the effectiveness of 


LPR on crime outcomes.  Currently, other than this PERF study, only one other study of the effectiveness 


of LPRs exists. This is the experimental evaluation conducted by Lum and colleagues (2010) from George 


Mason University.  In that randomized controlled trial, also funded by the National Institute of Justice, Lum 


and colleagues examined both the efficiency of LPR units and their crime control effectiveness compared to 


other approaches.  We will discuss the findings from the George Mason study later in this review.  


 


2.1. Efficiency Research on LPR Technology 


The UK has the greatest amount of law enforcement related experience with LPR technology, 


which it used to aid in responding to attacks by the IRA in the 1990s (Manson, 2006).  In fact, the Home 


Office made £32.5 million available to British police for the years 2005-07 for the use of LPR (see 


*******police.homeoffice.gov.uk).  One of the first UK agencies to use LPR was Northamptonshire.  In the 


first year of using LPR, officers stopped 3,591 vehicles which yielded 601 arrests, and produced £500,000 


in revenue from untaxed vehicles (Innovation Groups, 2005).  Also, a 17-percent reduction in vehicle-


related crime was recorded in the first six months.  In another UK pilot, officers used LPR to recover £2.75 


million in stolen vehicles/goods, seize £100,000 worth of drugs, and achieve an arrest rate more than 10 


times the national UK average (PA Consulting Group, 2004).  


Currently in the U.S., LPR systems are being utilized at toll booths, in parking areas/structures, in 


traffic studies, and for building security. In a recent national survey of large law enforcement agencies 
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(LEAs) completed by the Police Executive Research Forum (Koper, Taylor & Kubu, 2009), about 38% of 


the sample of LEAs reported using LPR technology,1 with only 5% reporting that their LPRs were obsolete 


and 63% reporting them to be effective at scanning license plates. Of the 62% of the sample not using 


LPRs, about one-quarter planned to acquire LPR technology and about one-third felt that the LPR would be 


a valuable technology for their agency and help them address an important operational need.   


In 2004, the Ohio Highway Patrol became one of the early adopters of LPR technology and 


attached LPR devices to toll plazas (Patch, 2005).  After four months, they recovered 24 stolen vehicles 


and made 23 arrests.  When compared to the same time period in 2003, this represented a 50-percent 


increase in stolen vehicle recoveries with a combined total of $221,000 in recovered property.  In a pilot test 


of LPR software conducted by the Washington Area Vehicle Enforcement Unit, that agency recovered 8 


cars, found 12 stolen plates, and made 3 arrests in a single shift (McFadden, 2004).  Anecdotally, we have 


learned that a small number of other agencies have implemented LPR technology in single police vehicles, 


with the Sacramento Police Department having nearly 3 years of experience with LPRs, and the Los 


Angeles Police having equipped 36 vehicles with LPRs.  


 Although LPR systems have documented benefits, there are also limitations.  First, inaccuracies 


may arise due to plates that are bent, are covered with certain reflective material, are positioned high (as 


on certain trucks), are very old, or are obscured by common obstructions such as trailer hitches, mud and 


snow, and vanity plate covers (see McFadden, 2005).  Some states have addressed these issues by 


making certain obstructions of license plates illegal.  Next, one reason why the LPR system was successful 


in the UK is the uniformity of the UK license plate design.  Plate designs in the U.S. vary by state and even 


within states.  This results in false hits when plate numbers from one state match those of cars stolen in 


other states.  The devices also sometimes misread plates, though this problem should decline as the 


                                                           
1 .  In another national survey, Lum et al. (2010) found that 37% of large agencies and 4% of small agencies were using LPR as 
of 2009.  However, the vast majority of agencies using LPRs—86%--had no more than 4 of the devices. 
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technology improves.  Also, there may be some concerns about invasion of privacy issues, potential abuse, 


and erroneous traffic stops.  However, an important advantage to this technology is that it does not raise 


concerns about racial or ethnic discrimination.  As opposed to some profiling approaches, plates are 


examined for all passing vehicles, and the system only alerts the officer if the vehicle is stolen. 


 Another limitation to the use of LPR technology for apprehending vehicle thieves is that thieves 


may often abandon stolen vehicles before the cars are reported stolen and entered into police data 


systems.  In Mesa, Arizona (our study location), we estimate that only one-third of car thefts are reported 


within three hours of occurrence, based on analysis of data from 2006 and 2007.  These delays reflect lags 


in the discovery of vehicle thefts (e.g., a car stolen at night might not be discovered as missing until the 


following morning) as well as delays in reporting by victims after their discovery of a theft.2  Further, some 


vehicle thieves switch the license plates of stolen vehicles with those stolen from other cars; victims who 


have had their plates swapped for those of a stolen car may be unaware of this for a long period, thus 


providing thieves with additional time to operate their stolen vehicles. 


 Despite these limitations, LPRs are a promising law enforcement technology with the potential to 


help police increase recoveries of stolen cars (and the speed with which stolen cars are recovered), 


increase apprehension of vehicle thieves, reduce vehicle theft (through incapacitation and deterrence), and 


apprehend other wanted persons (which may help to reduce crimes besides vehicle theft).  In some 


instances, the devices may also help police solve criminal investigations by providing records of cars that 


were in or near a crime location around the time of a criminal act. The LPR also has the potential to help 


counteract the arrest avoidance strategies of vehicle thieves. Copes and Cherbonneau (2006) outline a 


number of strategies that vehicle thieves use to avoid being arrested and demonstrate that thieves are 


aware of how they drive and act to present an appearance of being a normal driver so that police and 


others pay them no attention. Using LPR equipment, police are not reliant solely on their ability to spot 
                                                           
2 Note that these are rough estimates because the exact time of many vehicle thefts cannot be determined. 
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suspicious activity because every driver is scanned and this technology may nullify the skills some vehicle 


thieves have developed.   


Nevertheless, there have been only a small number of pilot evaluations of LPR programs, and only 


one other study using rigorous experimental methods (see below).3  The potential benefits of LPR use must 


also be weighed against their costs, which could include financial costs (the devices range from $20,000 to 


$25,000 in price) as well as some loss of privacy for citizens whose plates are scanned (thus resulting in a 


record of where they were at a given time).4   


 


2.2. Effectiveness Research on LPR Technology 


Working with the Alexandria (VA) Police Department and Fairfax County (VA) Police Department, 


Lum and colleagues (2010) report on a randomized controlled trial involving auto crime hot spots and LPR 


deployment across two jurisdictions.  Lum and colleagues (2010) tested for both specific deterrence of 


auto-related crimes and for general deterrence of crime. To do this, they randomly allocated LPR 


deployment in half of all hot spots (n=30) across two jurisdictions to test whether LPR use by a marked 


patrol unit yields a specific deterrent effect on auto thefts and a more general deterrent effect on crimes. Of 


the 30 hot spots, 15 were randomly assigned to receive the LPR deployment intervention, while the other 


15 received “business as usual” policing (no change in the existing police activities in that area). To select 


approximately equal number of hot spots from each jurisdiction (13 of the hot spots fell in APD’s jurisdiction 


                                                           
3 The situation has not been much better with regard to the evaluation of other vehicle theft prevention programs (e.g., use of bait 
cars).  While they are greater in number (see Barclay, Buckley, Brantingham, Brantingham, and Whinn-Yates, 1995; Burrows 
and Heal, 1980; Decker and Bynum, 2003; Poyner, 1991; Maxfield, 2004; Mayhew, Clarke and Hough, 1980; Plouffe; Research 
Bureau Limited, 1977; Riley, 1980; and Sampson, 2004), none of these auto-related evaluations applied randomized 
experimental designs or rigorous quasi-experimental methods.   
 
4 A counter perspective on this issue, brought to our attention by an anonymous reviewer, is that while the lingering attitude 
(resentment over “Big Brother” technology) does present a public relations problem, LPR use is not an invasion of privacy when 
conducted on public roads. Some believe that there is no reasonable expectation of privacy in public spaces where no one can 
expect to remain invisible or unscanned.   
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and 17 in FCPD’s jurisdiction), they block-randomized by jurisdiction, randomly selecting seven from 


Alexandria City and eight from Fairfax County.  


The experiment was designed to last 30 officer working days for each of two officers. For each 


working day for each officer, they randomly selected five of the experimental hot spots per officer per day 


so that multiple hot spots per shift could be visited for 30-minute periods. Lum and colleagues (2010) found 


that the use of LPRs in auto theft hot spots did not result in a reduction of crime generally or auto theft 


specifically, during the period of time measured. This may be due to the relatively low intensity of the LPR 


intervention during the experiment (about 30 minutes per day for 10 non-consecutive days of intervention 


per LPR hot spot), which were limited by resources and shift constraints, or the timeliness and 


comprehensiveness of the base of data that the LPR units accessed.  


 


3. GUIDING FRAMEWORK FOR THE STUDY 


Our study was designed to advance the field of policing research through a large-scale randomized 


experiment in Mesa, AZ with LPR devices, grounded in a hot spot policing framework and the “journey-


after-crime” literature, to study an understudied area of the effects of LPR devices on vehicle theft.  


Specifically, we sought to test the utility of LPR use at locations with heavy concentrations of vehicle theft 


transit activity identified through journey-after-crime analyses.  In our study, we extend the concept of “hot 


spots” of crime to “hot routes” of crime.  That is, transit routes that are used as thoroughfares to move 


stolen vehicles.  Given that vehicle theft involves the rapid movement of the stolen property (i.e., the motor 


vehicle); we do not limit our analysis to the location of the vehicle theft but instead consider the route the 


auto thief took after stealing the vehicle.  Focusing on these “hot routes,” we examine how LPR use affects 


recoveries of stolen cars, apprehension of vehicle thieves, and levels of vehicle theft.  


 Our study builds on work that has been done on hot spots of crime.  This work has highlighted data 


which shows that crime is not evenly distributed across a city and that instead is concentrated in small 
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areas (see Brantingham & Brantingham, 1981; Sherman, Gartin &. Buerger, 1989; Sherman & 


Weisburd,1995; Pierce et al., 1988).  The studying of the relationship between crime and geography is not 


new and dates back to the 1800s (see Guerry, 1833; Quetelet, 1842) in Europe and in the U.S. to the 


"Chicago School" of sociology (see Burgess, 1925; Shaw & McKay, 1942).  In the late 20th century work on 


crime concentrating in small places was rekindled in places like Boston (Pierce, Spaar & Briggs, 1986) and 


Minneapolis (Sherman, Gartin & Buerger, 1989).  Additional evidence for crime concentration at places has 


been found for crimes such as burglary (Forrester, Chatterton, & Pease, 1988; Forrester, Frenz, O'Connell, 


& Pease, 1990; Farrell, 1995), property crime (Spelman, 1995), gun crimes (Sherman & Rogan, 1995b), 


and drug dealing (Weisburd & Green, 1995; Eck, 1994).   


By locating the LPR equipment in our study in areas where auto thieves are most likely to travel we 


hoped to capitalize on this general criminological finding that there is something about a few places that 


facilitates crimes and something about most places that prevents crimes.  The theoretical underpinning for 


hot spots is based generally on routine activity theory/situational crime prevention (Cohen & Felson, 1979; 


Felson 1994) and offender search theory (Brantingham & Brantingham, 1981). Routine activity theory and 


situational crime prevention can also facilitate understanding of hot spots policing by identifying whether 


policing strategies strengthen capable guardianship via increasing risks and efforts, reducing rewards and 


provocations or removing excuses for crime (Eck & Weisburd, 1995; Eck & Clarke, 2003). Offender search 


theory recognizes that crime is very opportunistic and that offenders respond to cues given out by the 


environment.  These “releaser cues” stimulate the release of otherwise inhibited behavior, and hot spots 


policing focuses on reducing these opportunities (also known as opportunity blocking [Clarke, 1992; 1995]). 


 The existing body of research on other policing strategies based on hot spots has been impressive.  


In the Minneapolis Hot Spots Experiment (Sherman & Weisburd, 1995) the concept of developing a policing 


strategy on the location of hot spots was first formally tested.  Sherman and Weisburd found that preventive 


patrol was more effective when it was more tightly focused on hotspots.  More recently, Braga (2001, 2005) 
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presents evidence from five randomized controlled experiments and four quasi-experimental designs that 


hot spots policing programs generate crime control gains without significantly displacing crime to other 


locations. These crime prevention effects were reported at general crime hot spots (Sherman & Weisburd, 


1995), high-activity violent crime places (Braga, Weisburd, Waring, Green Mazerolle, Spelman, & Gajewski, 


1999), gun violence hot spots (Sherman & Rogan, 1995a), and drug markets (Weisburd & Green, 1995; 


Sherman & Rogan, 1995b). While none of these studies were focused on reducing vehicle theft, we 


hypothesized that the same logic that led to successful outcomes for these hot spot interventions should 


apply to our experimental evaluation of vehicle theft and LPRs.  As an intervention targeted at vehicle theft, 


LPR is a type of situational crime prevention (Clarke, 1995) and can serve as a type of approach that alters 


the environmental risks for vehicle thieves. 


 In considering the placement of LPRs in our study, we built on the existing literature on the 


geographic concentration of vehicle thefts (see Barclay, Buckley, Brantingham, Brantingham, & Whinn-


Yates, 1995; Copes, 1999; Fleming, Brantingham, & Brantingham, 1995; Henry & Bryan, 2000; Plouffe & 


Sampson, 2004; Potchak, McCloin & Zgoba, 2002; Rengert, 1996; Rice & Smith, 2002).  Spatial analyses 


of crime have generally examined two different but related aspects: (1) the spatial patterns of the offense 


locations (e.g., Craglia, Haining, & Wiles, 2000; Levine & Associates, 2000); and (2) the spatial patterns of 


the paths related to crime activities (also known as the “journey-to-crime”) (e.g., Smith, 1976; Phillips, 1980; 


Costanzo, Halperin, & Gale, 1986; Wiles & Costello, 2000). Within the journey-to-vehicle theft literature, 


researchers have reported that most vehicle thieves travel relatively short distances to steal vehicles 


(Levine & Associates, 2000). Moreover, certain locations experience more vehicle thefts than do other 


locations (e.g., Kennedy, 1980; White, 1990), due to having environmental characteristics that are very 


attractive to vehicle thieves. For example, in a study in Chula Vista, CA, the researchers (Plouffe & 


Sampson, 2004) identified 10 hot spots that accounted for 23% of the city’s vehicle thefts in 2001.  Rice 


and Smith (2002) found that vehicle theft was higher in areas close to pools of motivated offenders, where 
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social control mechanisms were lacking, and where there were suitable targets such as bars, gas stations, 


motels, and other businesses.  A number of studies have identified non-residential locations as hot spots 


for vehicle theft, including:  parking lots close to interstate highways (Plouffe & Sampson, 2004), high-traffic 


areas (Rice & Smith, 2002), areas near schools (Kennedy, Poulson & Hodgson, n.d.), mall parking lots 


(Henry & Bryan, 2000), and entertainment venues (Rengert, 1996). 


 Of direct relevance to our proposed project is a newer area of research in the criminal travel 


patterns literature, explored by Yongmei Lu, which examines the spatial patterns of stolen-vehicle 


recoveries and the “journey-after crime.”  The journey-after-crime is an offender’s trip with the stolen vehicle 


in order to realize its expected utility, such as a trip to sell or strip the vehicle, a trip to another offense (e.g., 


a robbery), or a joy-ride (Lu, 2003). Dr. Lu demonstrated how GIS and Exploratory Spatial Data Analysis 


can be extended from journey-to-crime to journey-after-crime analyses in a study of 3,271 vehicle theft 


offenses in 1998 in Buffalo (see Lu, 2003).  First, Lu (2003) drew theoretical support for her approach from 


Rational Choice Theory (Clarke, 1983; Cornish, 1993) and Routine Activity Theory (Cohen & Felson, 1979).  


Also, Lu (2003) built on the work of one of the only other published studies of spatial patterns of stolen-


vehicle recoveries, completed by LaVigne, Fleury, and Szakas (2000), in which the researchers designed 


search strategies to track stolen vehicles taken to “chop shops.”  In Lu’s analyses (2003) she found that 


vehicle thieves’ trips from vehicle-theft locations to vehicle-recovery locations were mostly local in nature, 


with travel distances significantly shorter than randomly simulated trips, and she recommended that police 


responding to vehicle theft should check nearby locations first.  Dr. Lu found that the difference in travel 


direction between observed and simulated trips was a combined result of both the criminals’ spatial 


perception and the city’s geography (e.g., street networks).  


 


4.  METHODS 


4.1. Research Site 
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We conducted this study in the city of Mesa, Arizona with the Mesa Police Department (MPD) from 


2008 to 2009. MPD has about 800 sworn officers.  With a population of about 460,000, Mesa is one of the 


United States' fastest-growing cities (since 2000, it has had population growth of about 13%) and currently 


ranks as the 38th largest. The selection of a large urban area is important, for vehicle theft is predominately 


an urban problem (see Clarke & Harris, 1992).  Households in urban areas have rates of vehicle theft that 


are more than three times the rate of rural areas (Bureau of Justice Statistics, 2004). 


Like many large cities, Mesa has a considerable vehicle theft problem.  According to sources in the 


auto insurance industry, the greater metropolitan area of Phoenix, Mesa, and Scottsdale, Arizona ranks 


fourth in the nation for auto theft (http://www.autoinsurancetips.com/car-theft-rates-state).  There are a 


number of reasons that contribute to the vehicle theft problem in Mesa and the state of Arizona as a whole 


(Arizona Automobile Theft Authority, 2006).  First, Mesa and other cities in Arizona have experienced a 


dramatic population increase over the past 20 to 25 years (Arizona Automobile Theft Authority, 2006), with 


transiency arising from the many multi-family housing units found in Mesa.  In these types of residential 


areas, vehicles may be at greater risk to be stolen. Due to the dry, moderate climate in Arizona, vehicles 


also tend to maintain higher value than in other areas of the U.S. due to less weather/road-related wear on 


vehicles.  Also, the close proximity with Mexico allows thieves to get easy access to a foreign shipping 


point.  There are seven official ports-of-entry along the 354-mile Arizona-Mexico border, and major 


California seaports are less than eight hours away.  Further, the public transit system is very limited in 


Mesa, and MPD officers believe that this also contributes to the city’s vehicle theft problem.5  


The number of vehicle thefts in Mesa since 1999 has gone up dramatically and then dropped again in 


most recent years.  It has dropped about 35 percent since 2003 (FBI, 2009).  In 1999 there were 2,851 


vehicle thefts, which increased for three successive years until reaching a high of 5,089 in 2002 and 


                                                           
5 In the view of some MPD officers, many auto thieves simply steal automobiles as a form of transportation for getting from point 
A to point B (also see Copes, 2003 for the motivation of auto thieves). 
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dropping to 4,563 in 2003 and 3,745 in 2004 before increasing again in 2005 to 4,248.  These numbers 


went down further to 3,654 vehicle thefts in 2006 and continued to decrease, dropping to 2,047 in 2008 (the 


year our study began) and 1,303 in 2009 (the year our study concluded) (see http://www.fbi.gov/about-


us/cjis/ucr/ucr).  With about 39 vehicle thefts per week in Mesa at the outset of the project, there was still a 


reasonable pool of cases on which the LPR could have a potential impact, making Mesa an attractive site 


from a research perspective. Later on in the discussion section, however, we consider the impact of 


conducting our study during a 10-year low in vehicle theft in Mesa.  Also, like many police departments, 


MPD is able to arrest only a small percentage of the vehicle thieves—fewer than 6% in 2006 and 2007.6   


 


4.2. Description of Intervention 


LPRs are a mass surveillance system involving high-speed cameras that use optical character 


recognition and algorithms7 to read and evaluate license plates on vehicles.  There are a number of LPR 


devices on the market. MPD used the Remington Elsag Mobile License Plate System (REMLPS) (Model: 


MPH-900S) and deployed all four of its LPR devices for the study.8  The REMLPS operates independently 


in the background and works at patrol and highway speeds, with the capability to handle oncoming 


differential speeds in excess of 120MPH and passing speeds in excess of 75MPH.  Two infrared cameras 


mounted on a cruiser take photos of passing license plates.  The cameras are triggered by the reflective 


material in the plate.  A laptop computer uses character-recognition software to determine the letters and 


                                                           
6 This estimate is based on the number of vehicle thefts and vehicle theft arrests in Mesa from January 2006 through November 
2007.  The arrest figures include arrests for thefts that occurred in other jurisdictions, which is why we report the arrest rate in 
terms of its upper bound. 


7 The algorithms provide for plate localization (finding and isolating the plate on the picture), plate orientation and sizing 
(compensates for the skew of the plate and adjusts the dimensions to the required size), normalization (adjusts the brightness 
and contrast of the image), character segmentation (finds the individual characters on the plates), optical character recognition, 
and syntactical/geometrical analysis (check characters and positions against local government-specific rules) (see 
**********.cctv-information.co.uk/i/An_Introduction_to_ANPR for more detail on the technical elements of LPR technology). 


8 During the study period, the LPRs were used only by the officers participating in the experiment.  
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numbers of the license plate.  That plate is then instantaneously checked against data on stolen cars, 


stolen plates, warrants, and/or other information accessible to the system (below, we discuss the data that 


MPD utilized for their LPR system).  An alarm sounds for each possible match.  The officer then verifies the 


accuracy by looking at the tag before taking any action. The REMLPS is able to read up to 4 lanes of traffic 


with a single vehicle and can read 8,000 to 10,000 plates in just one shift with just a single vehicle mount. 


The REMLPS also has a GPS/time stamping function which records the GPS coordinates and time for 


every plate it reads. 


LPRs automate a process that in the past was conducted manually tag-by-tag and with much 


discretion (see Lum et al., 2010). Officers would see a car that appeared suspicious and provide that plate 


number to a dispatcher, who would check the plate against a database such as the National Crime 


Information Center (NCIC) to see whether the vehicle was stolen (Lum et al., 2010). As pointed out by Lum 


and colleagues, the effective use of LPR is primarily limited by three factors: the system’s ability to read 


license plates accurately; the quality and relevance of the data accessed by LPR to compare with scanned 


plates; and the way in which police departments deploy the machines. While LPR’s may be more efficient 


than manual checking approaches, the question still remains as to whether this technology is more 


effective in reducing, preventing, or even detecting crime (Lum et al., 2010). Especially with law 


enforcement technologies, efficiency is often mistakenly interpreted as effectiveness, which can 


perpetuates a false sense of security and a mythology that crime prevention or progress is occurring (Lum, 


2010). The most accurate license plate readers might be used by law enforcement officials in ways that 


have no specific or general deterrent, preventative, or detection effect (Lum et al., 2010).  


Based on prior experience with the LPRs and consideration of practices used by other agencies, 


MPD chose to deploy their LPRs with a specialized vehicle theft unit focused on the recovery of stolen cars, 


apprehension of auto thieves, and prevention of auto theft.  The vehicle theft unit consisted of four police 


officers and one supervisory officer (not involved in the actual street work) working together in four cars; 
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two were unmarked smaller cars that did not look like police cars, one was an unmarked patrol car, and 


one was a marked patrol car without a light bar.  The unmarked cars provided more investigative options 


(e.g., for surveillance) for the vehicle theft unit, while the patrol cars (particularly the marked one) were 


used for chasing uncooperative suspects.  The unit was provided with four LPR systems (one for each car 


for each of the four non-supervisory officers, allowing for the simultaneous use of all four LPR systems).  


Each of the LPR systems used in our study contained two mobile cameras that were mounted on the rear 


of the vehicles.  The use of a specialized vehicle theft unit also had some advantages in that all of the 


officers of the unit had specialized knowledge and training in vehicle theft and had developed increased 


proficiency in vehicle theft surveillance and investigation.  Over time, the vehicle theft unit also developed 


more refined skills in the nuanced use of four LPR devices at once, and the unit was given the time to just 


focus on vehicle theft and did not have to respond to other calls-for-service.   


The data loaded into the LPR systems consisted primarily of state-level data on stolen vehicles, 


stolen license plates, and other vehicles of interest (e.g., vehicles linked to robberies).  The data also 


contained information on warrants for a few nearby localities (Tucson and Gilbert) but not for Mesa itself.  


The LPR systems did not have wireless, real-time connections; thus information was loaded into the 


system manually on a daily basis.  However, officers could add information into the system based on recent 


alerts while they were in the field. 


 As described below, the research team worked closely with the MPD to design a two-phase 


randomized experiment in which the vehicle theft unit was assigned to work at particular locations and 


times using the LPR devices.  They were also assigned to work at other comparable locations and times 


doing manual checks of license plates.  This enabled us to compare the productivity and impacts of the 


vehicle theft unit when using LPRs and when not using LPRs.  
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4.3. Experimental Design 


Among the flaws found in many policing intervention studies are designs with non-comparable 


comparison groups (see Mazerolle, Soole, & Rombouts, 2005).  While there are exceptions, many policing 


intervention studies make little attempt to draw comparison groups in ways that maximize the likelihood that 


they will be similar to the intervention/treatment group.  The problem with these types of studies is that 


although measured differences can be statistically controlled, the many unmeasured variables related to 


the outcome variable (e.g., susceptibility to change) cannot be controlled.  Randomized controlled trials 


(RCTs) are typically thought of as the best method or the “gold standard for eliminating threats to internal 


validity in evaluating social policies and programs (Berk, Boruch, Chambers, Rossi, & Witte, 1985; Boruch, 


McSweeny, & Soderstrom, 1978; Campbell, 1969; Campbell & Stanley, 1963; Dennis & Boruch, 1989; 


Farrington and Petrosino, 2001; Riecken, Boruch, Campbell, Caplan, Glennan, Pratt, Rees, & Williams, 


1974; Weisburd, 2003).  RCTs provide the best counterfactual describing what would have happened to the 


treatment group if it had not been exposed to the treatment (Cook, 2003; Rubin, 1974; Holland, 1986).  Our 


project, along with the Lum and colleagues study (2010), represents the first study of LPR equipment with 


an experimental design (specifically a place-based randomized control design). 


 


4.3.1. Two-Phase Design 


We conducted our study in two phases.  In the first phase, conducted over 30 weeks from August 


2008 to March 2009, we maximized the number of hot locations in our study to include 117 auto theft “hot 


routes”—i.e., high-risk road segments that we believed auto thieves were likely to use based on analysis of 


auto theft and recovery locations and the input of detectives.  These 117 identified routes were randomly 


assigned to one of three conditions: the auto theft unit working with LPRs, the auto theft unit working 


without LPRs, or normal patrol with no LPR monitoring and no auto theft unit. In Phase 2, conducted over 


18 weeks from April 2009 to August 2009, we moved to a smaller number of larger “hot zones” (n= 54) for 
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auto theft activity.9  Each of the 54 hot zones was randomly assigned to a similar set of three conditions.  


Each phase involved the same number of officers providing approximately one hour of treatment a day to 


each route/zone for eight days spread over two weeks.  The main difference was that in Phase 2 the 


officers were able to do more roving surveillance, which the officers felt better corresponded to the way 


they would use the equipment after the study. Phase 1 provides for a more statistically powerful 


comparison of the LPR equipment, even introducing some artificiality in how the officers were constrained 


in their patrol activity to smaller hot spots and more fixed surveillance, to answer the theoretical question of 


does LPR have a measureable effect under the most controlled circumstances.  Phase 2 provides a test of 


LPR use in what would likely be a more typical operational context for MPD.  By conducting our study in 


two phases, we will have better data to help to improve LPR deployment strategies. 


4.3.1.1. Design considerations for both phases. One of the first considerations we had to 


consider was where to use the LPR equipment.  The MPD felt that if they just used the LPRs evenly across 


the city they would miss many stolen cars.  There was broad agreement that the LPRs need to be used in 


places where stolen cars were most likely to be driven.  Based on discussion with MPD, the lag time it 


takes before a vehicle is reported to the police as stolen and entered into the MPD database precluded our 


team from using the LPR device in the specific hot spots where vehicles are actually typically stolen.  


Instead, in planning for Phase 1 of the experiment, we used “journey-after-crime” spatial analyses and input 


from MPD personnel to identify all the main transit routes in Mesa (n= 117) where vehicle thieves are most 


likely to drive stolen vehicles (including dumping/destination points). In addition to using geographical 


analysis to determine our study locations, we also wanted to include a number of detective/officer 


nominated routes to assure that our routes were based on the latest intelligence collected by MPD, much of 


which is not reflected in official MPD crime statistics and is often of a more qualitative nature.  To assure no 


                                                           
9 While phase 1 and phase 2 were carried out over different time periods, the same conditions were present for all 
the randomly assigned groupings and unbiased estimates can be derived for each assigned hot route/zone. 
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bias entered into our study, we used the variable of who designated the route (i.e., was the route selected 


based on geographical analysis or by designation by a detective/officer) as a stratification variable in our 


random assignment at Phase 1, assuring that all three study conditions had an equal proportion of routes 


designated through these different methods.  We also analyzed the variable of who designated the route in 


our later statistical models and found this variable to be non-significant in all models.  Thus, in defining our 


sample, we sought to strike a balance between having a sample large enough to provide reasonable 


statistical power, selecting routes that were sufficiently active (i.e., “hot”), accounting for officer intelligence, 


and garnering officer support for the project.  As described below, the Phase 1 hot routes also provided the 


basis for the design of the hot zones in Phase 2. 


4.3.1.2. Description of Phase 1 hot routes.  For Phase 1, the hot routes were on average about a 


half mile in length, were a mixture of residential and business areas, and included different types of roads 


(interstate roads, highways, and residential streets). 10 Two-thirds of the 117 routes were selected based on 


geographic analysis of theft and recovery locations.11  Using data on 1,668 automobiles that were both 


stolen and recovered in Mesa during 2007 and using the shortest travel time between each corresponding 


theft and recovery location as a likely estimate of thieves’ journey after crime, we selected 78 roadways that 


had the highest number of estimated trips by vehicle thieves.  However, the other one-third of the 117 


routes was selected based on interviews with detectives and officers.   


4.3.1.3. Description of Phase 2 hot zones.  For Phase 2 of the study, the research team worked 


with the auto theft officers to divide the entire area encompassing the Phase 1 hot routes (and their and 


                                                           
10 In defining the routes, we divided roads into smaller segments based on natural divisions (i.e., intersections and other natural 
breaks).   
 
11 This approach is not without its limitations given that it was based on recovered cars only, leaving out a considerable 
percentage of vehicles that are never recovered.  That is, it is possible that the routes used by thieves who steal cars that are 
never recovered may in fact be different from the routes of recovered cars. As a result, our methodology may be based on a non-
representative sample of “hot routes.” However, there is little that the research team could do about this (after all, the routes 
remain unknown because the vehicles were never recovered).  Also, while this may affect the generalizability of our findings, it 
does not affect the internal validity of our study. 
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corresponding theft and recovery hot spots) into 54 zones of approximately equal size.  The boundaries for 


these zones were determined based on both the Phase 1 GIS analysis and the officers’ expert judgment 


and were designed around roadways and other natural divisions.  The hot zones were on average about 


1.2 square miles in size.  Similar to the Phase 1 routes, they contained a mixture of residential and 


business areas and different types of roads (interstate roads, highways, and residential streets  


 


4.3.2. Random Assignment and Intervention Delivery 


In each phase, the hot locations (either routes or zones) were randomly assigned to a similar set of 


three conditions using computer generated random numbers (see Shadish, Cook & Campbell, 2002).  We 


used a stratified random allocation procedure (see Boruch, 1997) and randomized hot routes and zones 


within statistical “blocks” to allow for the likely substantial variation across places (Weisburd & Green, 


1995).12  Routes and zones assigned to condition 1 received LPR enhanced patrol by the vehicle theft unit. 


Condition 2 involved assigning routes or zones to the same specialized vehicle theft unit for patrol and 


surveillance without the LPRs (in these routes and zones, the officers did manual plate checks through their 


car mounted computer terminals).  Condition 3 was our control condition; these routes and zones received 


normal patrol only (i.e., no patrol by the auto theft unit, with or without LPRs). We used this third group of 


routes as a comparison group to assess how the operations of the auto theft unit affected trends in auto 


theft in the treated routes and zones.   It is worth noting that all three conditions (LPR, manual license plate 


checking and the control group) received standard patrol services, except the control group received no 


                                                           
12 This type of randomized block design, of allocating cases randomly within groups, minimizes the effects of variability on a 
study by ensuring that like cases will be compared with one another (see Fleis, 1986; Lipsey, 1990; Weisburd, 1993).  Pre-
stratification ensures that groups start out with some identical characteristics and will ensure that we have adequate numbers of 
places in each of the cells of the study.  For Phase 1, we used four stratification variables: length of the hot route, speed limit of 
the route, ease of surveillance for running plate checks (as graded by MPD officers/detectives), and whether the route or zone 
was determined based on geographical analysis or by designation by a detective/officer.  For Phase 2, we stratified based on the 
size of the hot zone, whether or not the zone contained a major freeway, and the number of auto thefts in the zone during the 
prior year. 
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other interventions beyond standard patrol services.  Our objective was to assess the effectiveness of LPR 


technology— not special units versus non-special units.  Therefore, we included two types of control groups 


that would not use the LPR equipment:  one group would be a specialized vehicle theft unit doing manual 


license plate checking and another group would be regular patrol units doing manual license plate 


checking.  All of the assignments were followed carefully by the MPD in both phases.13   


For Phase 1, 45 of the 117 transit routes were randomly assigned to receive LPR enhanced patrol 


by the vehicle theft unit, another 45 routes were assigned to the same specialized vehicle theft unit for 


patrol and surveillance without the LPRs, and 27 routes were assigned to normal patrol (the control 


condition).14  We divided the 30-week intervention period into 15 bi-weekly periods.  Routes selected for 


intervention by the vehicle theft unit (both the LPR routes and manual check routes) were randomly 


assigned to receive treatment during one of these bi-weekly periods (the officers worked 10-hour shifts 4 


days a week, resulting in 8 days of treatment for each route).  During each bi-weekly period, the unit 


worked three LPR routes and three manual check routes, each of which was patrolled daily for 


approximately an hour (each route received a approximately eight hours of intervention by four officers, or 


32 officer-hours).  The time of day during which the unit patrolled each route was also varied according to a 


preset schedule so that the unit would not work the same routes at the same time each day (the unit 


conducted their patrols Wednesday to Saturday from 3:00 p.m. to 1:00 a.m.).15  Hence, both the bi-weekly 


                                                           
13 We discussed the option of an “override process” as a safety valve for the MPD.  That is, if a location is deemed by the Chief 
of MPD to require the LPR intervention, then that place will receive it.  Despite this option, no “overrides” were deemed 
necessary by the MPD in either phase. 
 
14 It is worth noting that all three conditions (LPR, manual license plate checking and the control group) received standard patrol 
services, except the control group received no other interventions beyond standard patrol services.  
 
15 The LPR and manual routes and zones were scheduled in alternating order each day (i.e., the officers would work an LPR 
route, followed by a manual route, followed by another LPR route, etc.).  On some days, the unit could not work all scheduled 
routes or zones due to special circumstances (such as making an arrest that took the unit out of commission for the rest of the 
shift).  In these instances, the unit resumed patrolling the next day according to the schedule set for that day.  These deviations 
cancelled out over the course of the experiment so that the unit spent equivalent amounts of time working LPR and manual 
check routes and zones. 
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treatment period and time of day patrolled were determined randomly for each route.  This type of design 


ensured that the places and times worked with LPR and without LPR were comparable. 


When using the LPRs, the officers’ general operating strategy was to “sweep” each route (checking 


parking lots and side streets within the targeted route) at the beginning of the shift and then conduct fixed 


surveillance on the route (with officers positioned along different sides and parts of the route).  When 


working the manual check routes, the officers used the same initial sweeping strategy and then focused 


their efforts on particular parts of the assigned routes by roaming around these areas to maintain speeds 


with the local traffic or by parking at traffic lights to check plates.  The officers doing manual checks were 


not able to remain stationary, for that limited their ability to see and check license plates of cars passing by 


rapidly.  


For Phase 2, 18 of the 54 hot zones were randomly assigned to receive LPR enhanced patrol by 


the vehicle theft unit, another 18 zones were assigned to the same specialized vehicle theft unit for patrol 


and surveillance without the LPRs, and 18 routes were assigned to normal patrol (the control condition). 


We divided the 18-week Phase 2 intervention period into nine bi-weekly periods.  Routes selected for 


intervention by the vehicle theft unit (both the LPR routes and manual check routes) were randomly 


assigned to receive treatment at a similar dosage as was provided in Phase 1 (8 days of treatment for each 


zone with approximately one hour of dosage per day by four officers, or 32 officer-hours).  The time of day 


during which the unit patrolled each zone was also varied (as was done in Phase 1) according to a preset 


schedule so that the unit would not work the same zones at the same time each day.  As with Phase 1, 


both the bi-weekly treatment period and time of day patrolled were determined randomly for each route in 


Phase 2.  As noted earlier, officers put more emphasis on roving surveillance during Phase 2 in comparison 


to Phase 1.  
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4.3.3. Monitoring the Assignment Process 


For both phases, procedures were established to monitor the integrity of the assignment process 


(and monitor for expectancy, novelty, disruption, and local history) and to measure and statistically control 


for any contamination (especially for hot spots contiguous with each other).  We were able to use the LPR 


equipment, which provides a GPS coordinate for every license plate scan, to check that the officers were 


using the LPR equipment to assess the integrity of the treatment assignment process and assess if officers 


strayed out of their assigned areas (which none did, except for a few emergency cases in both phases 


where the vehicle theft unit was needed to provide backup in a few high-level calls-for-service related to 


violent crime).  The officers also maintained logs to document their time at the hot routes/zones, deviations 


from the study protocol, and the nature and results of any “hits” from the LPR and manual checks (see the 


“measures” section below).  In both phases, our team conducted detailed interviews and “ride-alongs” with 


the vehicle theft unit officers and other patrol officers to assess their use or non-use of the LPR equipment 


and conduct treatment integrity checks (e.g., query them on their adherence to the study protocols).  No 


problems were revealed through these treatment integrity checks. 


 


4.4. Measures 


First, we collected a series of variables to describe the hot routes in our study based on public 


works/engineering data from the city of Mesa.  Our length of route variable we categorized into three 


groups: short (.02 miles to .43 miles), medium (.44 miles to .89 miles) and long hot routes (0.9 miles to 2.01 


miles).  The shorter routes tended to be in more residential areas and the longer routes tended to be on 


highways or other major thoroughfares.  We calculated the average speed limit of route and created three 


categories(1=25 or 30 mph, 2=35 or 45 mph, 3= 55 mph),  We developed a four point rating scale to 


measure whether the hot route provided good opportunities for conducting surveillance (e.g., a large sign 


for the officers to hide their car behind).  Two detectives used a four-point scale to assess each route in our 
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study (1= very hard, 2= somewhat hard, 3= somewhat easy, and 4= very easy to do surveillance) and 


achieved high inter-rater reliability (over 0.9). We also recorded whether the hot routes were determined by 


geographical analysis (coded as 1) or by recommendation from an auto theft detective (coded as 0) that 


this was an area that was traveled by auto thieves frequently.  For the large hot zones of the Phase 2 


experiment we included some additional measures, including:  the presence of a freeway(s) in the zone 


(yes or no), and the size of the zone (in square miles).  


Next, we collected a variety of traditional police outcome measures of enforcement activity for the 


hot spot transit routes/zones and surrounding areas, including calls-for-service (CFS) data for vehicle theft, 


incident/Uniform Crime Report (UCR) data on vehicle thefts, and arrest data on vehicle theft.  We also 


worked with the MPD to develop a vehicle theft/LPR database to track police contacts and other activity 


associated with the LPR use and manual license plate checks.  For both the LPR and manual check 


treatments, the vehicle theft unit collected data on the number of plates scanned or typed, the number of 


“hits” (i.e., matches to stolen plates and plates of stolen vehicles), date and time data on these “hits,”, 


number of occupied and unoccupied vehicles recovered, number of persons arrested, and the number of 


hours spent scanning or checking license plates during each treatment of a route.16   


For the Phase 1 analysis, we also created 500-foot and 2,500-foot buffers around each hot route.  


The 500-foot buffer was used to define the boundaries of the hot route; that is, a “hit” or a vehicle theft 


would “count” for a route for the purposes of our research if it occurred either on the specific street of each 


hot route or within 500 feet of the route.  This allowed us to include parking lots along the route and other 


similar areas in the immediate proximity of the hot route that officers covered during their sweeps.  The 


2,500 foot buffer was used to measure potential crime displacement or diffusion of crime control benefits 


                                                           
16  The LPR devices collect much of this data automatically.  They also store a record and GPS coordinates of each scan and 
each “hit.” 
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into other micro areas surrounding the hot routes.  (For Phase 2, we tested for possible displacement or 


diffusion effects based on changes in adjacent zones.) 


Our auto theft outcome measures were collected for all pre-intervention, intervention, and post-


intervention weeks of the study period.  We focus on effects during the two-week period of the intervention 


for each route/zone and for the two-week period immediately after the intervention.  Our post-intervention 


measure of only two-weeks was selected to correspond to the two-week intervention period and also 


because we hypothesized that the effects of the intervention were not likely to last beyond a short-time 


frame.  That is, it is hard to imagine implementing a two-week intervention that could create effects beyond 


a short period of time.  Therefore, we did not test for longer term effects unless there was evidence of 


change during the two weeks immediately following the intervention.  


We have divided our results section into two parts:  (1) Finding from Phase 1 and then (2) findings 


from Phase 2.  In the discussion section we discuss and compare the results across the sections. 


 


5. PHASE 1 RESULTS 


The first sets of analyses (see Table 1 and 2) describe the key analytic variables and summarize 


the nature of the distribution of our data.  Table 1 includes means and standard deviations for 


continuous/interval-level variables (with statistically significant analysis-of-variance results noted on the left 


side of the table).  Table 2 presents counts, percentages and chi-square results for data with more limited 


distributions.  Note that 15 hot routes corresponding to freeway segments were dropped from our analysis 


of the UCR and CFS data because they do not appear as location points within MPD’s data system.  


Consequently, our analysis of auto theft patterns is based on 102 hot routes. 
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TABLE 1 
Phase 1: Means (standard deviations) for Three Study Conditions and Entire Sample   


Variable  MEAN (SD)   
  


LPR 
Manual 
Plate 


Checking 
Control All cases 


 N 


        
Number of CFS (911) for vehicle theft         


Before txt period  .78(1.6) .41(0.7) .83(1.3) 0.65(1.3)  102 
During txt period  .65(1.1) .38(0.6) .57(0.8) 0.53(0.9)  102 
2 weeks after txt   .70(1.8) .08(0.3) .35(0.8) 0.38(1.2)  102 


        
Number of vehicle theft offenses (UCR)17        


Before txt period  .35(0.7) .26(0.7) .22(0.5) .28(0.7)  102 
During txt period  .30(0.6) .26(0.4) .26(0.5) .27(0.5)  102 
2 weeks after txt (F=4.7 [2,99] p<.01)  .25(0.4) .05(0.2) .04(0.2) .13(0.3)  102 
        


Number of plates checked for criminal activity                    
(F=128.8 [1,88] p<.001) 


 10,164 
(5,196) 


1,313 (609) _____ 5,738 
(5,774) 


 90 


        
Average length of route in miles  .57(0.4) .62(0.5) .57(0.4) .59(0.5)  117 
        
Average speed limit of route  37(8.6) 36(9.1) 38(9.5) 37.1(8.9)  117 
        
Average surveillance rating for route  2.8(1.1) 2.8(1.1) 2.8(1.1) 2.8(1.1)  117 
        
Routes determined by GIS analysis  .64(0.5) .69(0.5) .67(0.5) .67(0.5)  117 


 


5.1. Analysis for Pre-Treatment Differences across the Three Study Conditions 


As seen in Table 1, no pre-treatment differences emerged in our three study conditions based on 


the length of the routes, speed limit of the routes, potential for effective surveillance, whether the routes 


were determined by GIS analysis or officer/detective nomination, pre-treatment UCR crime levels, or pre-


treatment CFS levels.  The evidence from Table 1 suggests that our random assignment process worked 


as planned and created comparable intervention/control conditions.   


Next, we examine whether the routes covered by the specialized vehicle theft unit with the LPR 


had more “hits” (positive detections of a vehicle theft crime), more arrests for vehicle theft crimes (stealing 


of vehicles and/or license plates), and more recoveries for stolen vehicles than the routes covered by the 
                                                           
17 There were 117 routes in the study.  However, for our 15 highway routes we generally do not have UCR data measures 
(generally highway routes are not noted as location points within MPD’s UCR database), leaving us with complete data for these 
measures on fewer cases (n= 102).   
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specialized vehicle theft unit with manual plate checking.  These results are followed by tests of whether 


the routes covered by the specialized vehicle theft unit with the LPRs had reductions in vehicle theft 


compared to the routes covered by the specialized vehicle theft unit with manual checking and compared to 


standard patrol (no specialized unit and no LPR). 


 


5.2. Bivariate Models 


5.2.1. Effects of LPR, Compared to Manual Checking, on “Hits,” Arrests, and Recoveries 


The vehicle theft unit when using the LPR (457,369 total plates checked or 10,164 on average 


across the LPR covered routes) conducted statistically more (F=128.8 [1,88] p<.001) license plate checks 


(7.74 times more) than when the same unit (see Table 1 above) did manual plate checking (59,073 total 


plates checked or 1,313 on average across manual routes).  The routes with the LPR had statistically (2.7 


times) more total hits for stolen cars crimes (see Table 2 below) than the manual routes (16 versus 6; X2= 


3.7, p<.05).18 The routes with the LPR had eight hits for stolen plates (see Table 2) compared to statistically 


fewer (zero) hits for stolen plates for the manual routes (X2= 10.3 [1], p<.01).  The routes with the LPR had 


three arrests for stolen cars (see Table 2) compared to statistically fewer (zero) arrests for stolen cars for 


the manual routes (X2= 4.3 [1], p< .05).  The routes with the LPR had one arrest for stolen plates (see 


Table 2) compared to zero arrests for stolen plates for the manual routes (a non-statistically significant 


result of X2= 1.4 [1], p=.24).19   


The routes with the LPR had four recoveries for occupied stolen vehicles (see Table 2) compared 


to (marginally) statistically fewer (zero) recoveries for occupied stolen vehicles for the manual routes 
                                                           
18 It can also be seen in Table 2, that the “hit” rate is larger than the combined total of stolen vehicles and stolen plates 
recovered (16 to 10 in the LPR category of Table 2 on page 25).  This can be accounted for by the fact that some vehicles are 
identified as stolen by the LPR system but the auto theft unit is unable to stop the vehicle safely and it gets lost it in heavy traffic. 
 
19 Although our focus here is on hits and results related to auto theft, it is also worth noting that the auto theft unit obtained 5 hits 
for other matters (e.g., matches to the license plates of vehicles belonging to people wanted on warrants) when using the LPRs 
in contrast to only 1 such hit when doing the manual checks.  Arrests for crimes not related to auto theft (e.g., arrests for 
warrants or other crimes witnessed by the officers) numbered 5 in both the LPR and manual check routes.  
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(Fisher’s Exact Test, p<.05).  The routes with the LPR had six recoveries for unoccupied stolen vehicles 


compared to a statistically similar number of recoveries (five) for unoccupied stolen vehicles for the manual 


routes (X2= 1.5, n.s.).  Thus, by nearly every measure, the productivity of the vehicle theft unit was several 


times higher when using the LPR devices. 


TABLE 2 
Phase 1: Comparison of Counts/Percentages for Key Analytic Variables 


Variables  LPR Manual Plate 
Checking 


All cases  X2[df]  N 


Number of arrests         
Vehicle theft arrest  3 (6.7%) 0 (0%) 3(2.8%)  4.3 [1]*  90 
Stolen plate arrests  1 (2.2%) 0 (0%) 1(1.1%)  1.4 [1]  90 
         


“Hits” for crimes         
Stolen cars  16 (26.7%) 6 (13.3%) 22 (20%)  3.7[2]*  90 
Stolen license plates   8 (15.6%) 0 (0%) 8 (7.8%)  10.3[2]**  90 


         
Number of recoveries for stolen vehicles         


Occupied stolen vehicles  4 (8.9%) 0 (0%) 4 (4.4%)  5.7[1]*  90 
Unoccupied stolen vehicles  6 (11.1%) 5 (11.1%) 11 (11.1%)  1.5[2]  90 


 


5.2.2. Effects of LPR on Levels of Vehicle Theft: Intervention Weeks  


Table 1 shows the average level of vehicle theft, as defined by 911 calls and UCR reports, for the 


LPR and manual check groups during three successive periods:  the two weeks prior to the intervention, 


the two intervention weeks, and the two weeks following the intervention.  To provide a comparator for the 


treated hot routes, control routes were also randomly assigned a “treatment” bi-weekly period (from among 


the 15 bi-weekly periods during which the interventions were implemented). Thus, we compare changes in 


vehicle theft in the treated routes during their intervention and post-intervention weeks (which were 


selected randomly) to changes in the control routes during randomly selected weeks.   


No statistically significant differences were observed (see Table 1) across the control, LPR and 


manual groups based on CFS20 (control= .57, LPR= .65, and manual= .38; F= 0.956, df=2,99; p= 0.39, n= 


                                                           
20 We note that the category of CFS is uniformly larger than the UCR report data. The reason for this is that the CFS database 
includes a broader group of cases than the UCR database which only counts actual reported crime. For example, the CFS 
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102) or UCR crime reports (control= .26, LPR= .30, and manual= .26; F= 0.081, df=2,99; p= 0.92;n= 102) 


for vehicle theft during the intervention weeks. 


 


5.2.3. Effects of LPR on Levels of Vehicle Theft:  Post-Intervention Weeks 


During the two post-intervention weeks, CFS related to auto theft were lowest in the manual check 


routes (0.08), followed by the control routes (0.35) and the LPR routes (0.70).  These differences had 


marginal levels of statistical significance (F= 2.64, df=2,99; p= .08, n= 102).  However, we observed a 


statistically significant difference (see Table 1) across the control, LPR and manual groups based on UCR 


crime reports (control= 0.04, LPR= 0.25, and manual= 0.05; F= 4.73, df=2,99; p = .01, n= 102) for vehicle 


theft during the two week post-intervention period.  The LPR group had a slightly higher number of vehicle 


thefts (based on UCR) in the two week period post intervention compared to the manual plate checking 


group or control group.21 Table 1 also shows that the direction of changes in vehicle theft from the two-


week pre-intervention period to the intervention weeks and from the intervention weeks to the post-


intervention weeks were not indicative of treatment effects from LPR use.  Vehicle theft dropped in all three 


groups from the pre-intervention to the intervention weeks. In the post-intervention weeks, the LPR routes 


had a slight increase in vehicle theft, while the manual and control routes experienced further declines. 


 


 


 


 
                                                                                                                                                                                           
database can include reports of stolen autos that turn out to be unfounded because the person found their lost car that they 
thought might have been stolen.   
ꢀ
 
21 In our later multivariate models, where we control for pre-intervention levels of vehicle theft, we no longer observe a difference 
between the LPR route and the control group on this measure.  However, the manual group does emerge as having lower two-
week post intervention vehicle theft levels (based on UCR data) than the control group.  
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5.3. Multivariate Models 


 Although not strictly necessary because we are working with experimental data, we will also 


introduce a set of covariates to our vehicle theft crime models.22  Introducing covariates is increasingly 


common in analyzing data from randomized experiments (Patel, 1996).  The introduction of covariates 


allows us to assess the role of substantively interesting variables on vehicle theft and simultaneously 


improve the precision of the treatment comparisons and correct for any major imbalances in the distribution 


of these covariates across the treatment and control groups that may have occurred due to chance 


(Armitage, 1996).  Adding covariates also can help adjust for the natural variation between cases within the 


comparison groups (Gelber & Zelen, 1986). To follow is an examination of the effectiveness of the LPR 


equipment in reducing vehicle theft (UCR) incidents and CFS for vehicle theft using a count model 


approach (in one case Poisson regression and the other case negative binomial regression based on the 


distribution of the data).  In order to enhance the statistical power and precision of these models, we 


created a panel database pooling data from all routes over the 15 bi-weekly intervention periods, the two 


weeks before the experiment, and the two weeks after the experiment.23  This yielded a total of 102 * 17 = 


1,734 data points after the removal of the freeway routes (discussed earlier).24 


 


 


 


                                                           
22 We do not use multivariate modeling with our other outcome measures (“hits,” arrests and recoveries) for a number of 
reasons.  First, some of these other measures have little or no variability to assess with multivariate modeling.  For example, all 
of the stolen plate hits were generated using the LPR (n=8) compared to no stolen plate hits for the manual plate checking 
routes.  Also, for some of the measures (e.g., “hits”) we do not have pre-intervention measures thus removing the inclusion of 
substantively interesting covariates.  
 
23 We included data points for the weeks before and after the experiment in order to examine pre-post changes and lagged 
effects for routes that were treated during the first and last periods of the experiment. 
 
24 Hence, for the treatment routes, we included weeks before, during, and after the intervention.  Pooling the data in this fashion 
also allows us to simultaneously examine effects during the treatment and post-treatment periods.  
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 5.3.1. Impact of LPR on Vehicle Theft (UCR) Incidents Based on Count Modeling 


 In Table 3, we present the results of the impact of the randomly assigned treatment on UCR 


vehicle thefts within a Random Effects Poisson count model,25 controlling for time period, adjacent hot 


routes, and a number of hot route characteristics, including length, visibility, and prior levels of vehicle 


theft.26  Note that our measure of lagged vehicle theft for each route and bi-weekly period corresponds to 


that route’s level of vehicle theft during the same bi-weekly period of the prior year.  We used this 


seasonally lagged measure rather than the immediately prior two weeks because of the possibility that the 


latter measure would be contaminated by displacement or diffusion effects stemming from interventions in 


nearby routes.  As one measure of possible displacement or diffusion effects, the adjacent route indicator 


represents, for each route and time period, the number of adjacent routes that were being treated 


simultaneously (i.e., receiving LPR or manual patrol by the vehicle theft unit).  The bi-weekly indicator 


controls for common time trends (vehicle theft was declining in Mesa throughout the study period).   


 Statistically significant predictors of vehicle thefts were the prior seasonal vehicle theft count and 


the length of the hot route.27 Hot routes that had higher rates of vehicle theft one year prior had more 


vehicle thefts, while mid-length routes (.45 to .9 miles) experienced fewer vehicle thefts, relative to short-


length hot routes (under .45 miles).  This model also includes two treatment effects, each of which is 


estimated separately for the LPR and manual check interventions: the impact of assigned treatment during 


the treatment weeks and the impact of assigned treatment in the two weeks after treatment (changes in 


both groups of treatment routes are interpreted relative to those in the control routes). After controlling for 


                                                           
25 The random effects approach assumes that unmeasured differences between routes are distributed as a random variable and 
uncorrelated with the variables in the model.  Most importantly, our estimate of the treatment effect should be uncorrelated with 
these unmeasured differences by virtue of our experimental design.   
 
26 All subsequent models were estimated using STATA 10.1 xt commands for cross-sectional time series data. 
 
27 An additional hot route characteristic was the speed limit of the hot route. Due to colinearity with other predictors this variable 
was dropped from the analysis.  As noted earlier, we also confirmed in preliminary modeling that there was no association 
between the outcome measures and the method by which each route was chosen (GIS analysis versus selection by detectives).  
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other factors, we see a statistically significant 75% reduction in the odds of a UCR vehicle theft in the two 


weeks after treatment in manually treated hot routes (p=.05) compared to the control group.  Additional 


modeling (not shown) indicated that this effect faded after the initial two weeks following the manual check 


patrols.28 


TABLE 3 
Phase 1: Poisson (Count Model) Regression for UCR Vehicle thefts Incidents 


 Odds Ratio  Std. Err. Z P>|z|  
Lag UCR Vehicle theft 1.22 0.06 3.14 0.002 
Biweekly Time Trend  0.98 0.01 -1.49 0.137 
LPR Treat Period  1.25 0.30 0.74 0.46 
Manual Treat Period  1.15 0.33 0.42 0.672 
LPR Post 2 Weeks  1.00 0.33 0.00 1.000 
Manual Post 2 Weeks  0.25 0.71 -1.93 0.052 
Mid-length Hot Route 0.61 0.22 -2.26 0.024 
Long Hot Route  1.10 0.24 0.38 0.701 
Good Visibility  1.09 0.11 0.79 0.427 
Adjacent Treated   0.97 0.14 -0.21 0.833 
Intercept  0.19 0.41 -4.01 0.000 
    /lnalpha  0.57 0.23   
       alpha  1.78 0.13   
Likelihood-ratio vs. pooled: chibar2(01) = 74.21 Prob>=chibar2 = 0.000 
N. observations= 1,734; N. groups=102, Per group observations= 17;            
Wald X2(10)= 27.16; Log likelihood= -925.73069; Prob > X2= 0.0025 


 


 


5.3.2. Impact of LPR on Vehicle Theft Calls-for-Service (CFS) Based on Count Models  


The impact of assigned treatment on vehicle theft CFS is presented in Table 4. As in Table 3, 


treatment impact is assessed through two variables, one for the period of treatment delivery and the other 


corresponding to the two-week period post-treatment. Similar to the results for UCR reported vehicle theft, 


                                                           
28 More specifically, we tested whether this effect persisted throughout the observed post-intervention period and found that this 
was not the case.  
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the seasonal one year prior vehicle theft CFS rate is significantly related to the number of calls. Hot routes 


with higher vehicle theft rates in the prior year continue to have more CFS for vehicle theft. In addition, mid-


length hot routes tend to have fewer vehicle theft CFSs, relative to shorter hot routes. Also, our time trend 


variable is statistically significant, indicating that as the experiment progressed the incidence rate of CFSs 


for vehicle theft generally declined across all routes. The assigned treatment (either manual or LPR) did not 


have a statistically significant impact on vehicle theft CFSs relative to controls during the treatment period. 


However, although LPR hot routes do not see a significant change during the post two-week period, the 


manual group witnessed a statistically significant decline. Manual hot routes in the post two-week period 


after treatment had decreased odds of having a call-for-service for vehicle theft by 75% (1 minus the odds 


ratio of .25) compared to the control group.  As with the UCR data, subsequent modeling (not shown) 


revealed that this effect was temporary.29 


                                                           
29As in the UCR analysis, we tested whether this effect persisted throughout the observed post-intervention period and found that 
this was not the case. 
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TABLE 4 
Phase 1: Poisson (Count Model) Regression for Calls-for-service (CFS) Vehicle thefts Incidents 


 
 


 Odds 
Ratio  Std. Err. Z P>|z|  


LAG CFS Vehicle theft 1.10 0.02 3.76 0.000 
Biweekly Time Trend  0.96 0.01 -5.35 0.000 
LPR Treat Period  1.13 0.23 0.52 0.600 
Manual Treat Period  1.11 0.28 0.39 0.700 
LPR Post 2 Weeks  1.15 0.24 0.57 0.568 
Manual Post 2 Weeks  0.25 0.58 -2.35 0.019 
Mid-length Hot Route  0.52 0.22 -2.97 0.003 
Long Hot Route  1.01 0.25 0.06 0.956 
Good Visibility  0.98 0.12 -0.17 0.867 
Adjacent Treated 0.97 0.11 -0.33 0.742 
Intercept  4.45 0.49 3.08 0.002 
       /ln_r  9.00 0.26   
       /ln_s  1.40 0.19   
           r  8111.52 2.35   
           s  4.06 0.26   
Likelihood-ratio vs. pooled: chibar2(01)= 205.8 Prob>=chibar2 = 0.00; 
N. observations= 1,734; N. groups=102, Per group observations= 17;   
Wald X2(10)= 61.1; Log likelihood= -1,417.972; Prob > X2= 0.0000 


 


 


5.4. Assessment of Potential Displacement and Diffusion of Benefits 


To conclude this section we assess if vehicle theft crime displacement or diffusion of benefits 


occurred from our targeted routes to areas adjacent or near these routes.  Given the general lack of effects 


in the models above, particularly for the LPR treatment, displacement and diffusion seem unlikely.  The 


statistical non-significance of the indicator for treatment in adjacent routes also provides some indication 


that neither displacement nor diffusion occurred.  As an additional check, we also examine changes in the 


areas adjacent to our study hot routes that are beyond the 500 foot buffer of the hot route but also within 
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2500 feet of the respective hot route.  If displacement or diffusion occurred, we would expect there to have 


been statistical changes in these areas immediately adjacent to the hot routes from the two week period 


before the intervention to the intervention period and possibly to the two weeks post-intervention.  Table 5 


presents the results for the area immediately adjacent to the route.  We observed no statistically significant 


differences for any of the three conditions in these areas from the pre-period to the intervention period or 


two-week post period.  For example, our data on CFS for the LPR route revealed little change from the 


period prior to LPR treatment (3.05 CFS) to the period of LPR treatment (2.44 CFS) to the period two-


weeks post treatment (2.46 CFS).  Also, the reduction in post-intervention incidents and calls in the manual 


check routes does not seem to have produced clear displacement or diffusion patterns; UCR incidents in 


areas adjacent to the manual routes went up during these weeks, while CFS went down. 
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TABLE 5 
Phase 1: Visual Assessment of Potential Crime Displacement and Diffusion of Benefits 


  


  


Areas adjacent to hot 
routes beyond the 500 foot 
buffer of hot route but within 


2500 feet of hot route 
Randomly 
Assigned 
Treatment Period 


UCR Vehicle 
theft 


CFS 
Vehicle 


theft 
Control Route 2 Weeks Pre-


Treatment .82 1.82 


Treatment Period 1.13 1.72 
2 weeks Post-
Treatment 1.38 2.80 


LPR Route 2 Weeks Pre-
Treatment 1.68 3.05 


Treatment Period 1.49 2.44 
2 weeks Post-
Treatment 1.36 2.46 


Manual Route 2 Weeks Pre-
Treatment 1.44 2.47 


Treatment Period 1.37 2.71 
2 weeks Post-
Treatment 1.46 2.29 


 


6. PHASE 2 RESULTS 


The first sets of analyses for Phase 2 (see Tables 6 and 7) describe the key analytic variables and 


summarize the nature of the distribution of our Phase 2 data.  Table 6 includes means and standard 


deviations for continuous/interval-level variables (with statistically significant analysis-of-variance results 


noted on the left side of the table).  Table 7 presents counts, percentages and chi-square results for data 


with more limited distributions.   
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TABLE 6 
Phase 2: Means (standard deviations) for Three Study Conditions and Entire Sample 


Variable  MEAN (SD)   
  


LPR 
Manual 
Plate 


Checking 
Control All cases 


 N 


        
Number of CFS (911) for vehicle theft         


Before txt period  1.06 (1.3) 1.39 (1.9) 1.39 (1.3) 1.28 (1.6)  54 
During txt period  1.72 (1.6) 1.33 (1.9) 0.94 (1.5) 1.33 (1.6)  54 
2 weeks after txt   1.28 (1.4) 1.89 (2.3) 1.50 (1.9) 1.56 (1.9)  54 


        
Number of vehicle theft offenses (UCR)        


Before txt period  0.56 (0.8) 0.33 (0.6) 0.61 (0.8) 0.50 (0.7)  54 
During txt period  0.72 (0.8) 0.67 (1.1) 0.67 (1.2) 0.69 (1.0)  54 
2 weeks after txt   0.39 (0.7) 0.78 (1.6) 0.72 (1.0) 0.63 (1.1)  54 
        


Number of plates checked for criminal activity               
F = 30.95 (1,36) p ≤ .000  


 16,342.50 
(9,412.9) 


1,692.06 
(735.1) 


--------- 9,017.28 
(9,924.2) 


  


        
Average area of zone in square miles  1.21 (0.5) 1.17 (0.4) 1.12 (0.3) 1.16 (0.4)  54 
        
Percent of Zones near or contains a Freeway  50.0% 44% 44% 46%  54 


 


6.1. Analysis of Pre-Treatment Differences across the Three Study Conditions  


As seen in Table 6, no pre-treatment differences emerged in our three study conditions based on 


the size of the zones, presence of highways in the hot zone, pre-treatment UCR crime levels, or pre-


treatment CFS levels.  The evidence from Table 6 suggests that our random assignment process worked 


as planned and created comparable intervention/control conditions. 


Next, we examine whether the zones covered by the specialized vehicle theft unit with the LPR had 


more “hits” (positive detections of a vehicle theft crime), more arrests for vehicle theft crimes (stealing of 


vehicles and/or plates), and more recoveries for stolen vehicles than the zones covered by the specialized 


vehicle theft unit with manual plate checking.  These results are followed by tests of whether the zones 


covered by the specialized vehicle theft unit with the LPRs had reductions in vehicle theft compared to the 


zones covered by the specialized vehicle theft unit with manual checking and compared to standard patrol 


(no specialized unit and no LPR). 
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6.2. Bivariate Models 


6.2.1. Effects of the LPR, Compared to Manual Checking, on “Hits,” Arrests, and Recoveries 


The vehicle theft unit when using the LPR (294,165 total plates checked or 5,550 on average 


across the LPR covered zones) conducted statistically more (F=30.95; df=1,33; p<.001) license plate 


checks (9.65 times more) than when the same unit (see Table 6 above) did manual plate checking (30,457 


total plates checked or 574 on average across manual zones).  The zones with the LPR had 6 times more 


total hits for stolen cars crimes (see Table 7 below) than the manual zones (12 versus 2; X2=  4.7, p<.05). 


The zones with the LPR had seven hits for stolen plates (see Table 7) compared to statistically fewer (zero) 


hits for stolen plates for the manual zones (X2= 8.3, p<.019).  The zones with the LPR had five hits for 


stolen cars (see Table 7) compared to fewer (two) hits for stolen cars for the manual zones (X2=n.s.).   


The zones with the LPR had zero arrests for stolen cars (see Table 7) compared to zero arrests for 


stolen cars for the manual zones.  The zones with the LPR had one arrest for stolen plates (see Table 7) 


compared to zero arrests for stolen plates for the manual zones (a non-statistically significant result).  The 


zones with the LPR had four recoveries for unoccupied stolen vehicles compared to two for unoccupied 


stolen vehicles for the manual zones, but this difference was not statistically significant (p = .658).The 


zones with the LPR had zero recoveries for occupied stolen vehicles (see Table 7) compared to zero 


recoveries for occupied stolen vehicles for the manual zones.  Thus, by at least some of our measures, as 


in Phase 1, the productivity of the vehicle theft unit was several times higher when using the LPR devices.30 


 


 


                                                           
30 In addition, the auto theft unit obtained 3 hits for other matters (e.g., matches to the license plates of vehicles belonging to 
people wanted on warrants) when using the LPRs and 1 such hit when doing the manual checks.  Arrests for crimes not related 
to auto theft (e.g., arrests for warrants or other crimes witnessed by the officers) numbered 5 in the LPR zones and 2 in the 
manual check zones.  
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TABLE 7 
Phase 2: Comparison of Counts/Percentages for Key Analytic Variables 


Variables  LPR Manual Plate 
Checking 


All cases  Fisher’s 
Exact 
Test 


 N 


Number of arrests         
Vehicle theft arrest  0 (0.0%) 0 (0.0%) 0 (0.0%)  ----------  36 
Stolen plate arrests  1 (5.6%) 0 (0.0%) 1 (2.8%)  P = .999  36 
         


“Hits” for crimes         
Stolen cars  5 (27.8%) 2 (11.1%) 7 (19.4%)  P = .402  36 
Stolen license plates   7 (33.3%) 0 (0.0%) 7 (16.7%)  P = .019  36 


         
Number of recoveries for stolen vehicles         


Occupied stolen vehicles  0 (0.0%) 0 (0.0%) 0 (0.0%)  ----------  36 
Unoccupied stolen vehicles  4 (22.2%) 2 (11.1%) 6 (16.7%)  P = .658  36 


 


6.2.2. Effects of LPR on Levels of Vehicle Theft: Intervention Weeks 


Table 6 shows the average level of vehicle theft, as defined by 911 calls and UCR reports, for the 


LPR and manual check groups during three successive periods:  the two weeks prior to the intervention, 


the two intervention weeks, and the two weeks following the intervention.  To provide a comparator for the 


treated hot zones, control zones were also randomly assigned a “treatment” bi-weekly period (from among 


the nine bi-weekly periods during which the interventions were implemented). Thus, we compare changes 


in vehicle theft in the treated zones during their intervention and post-intervention weeks (which were 


selected randomly) to changes in the control zones during randomly selected weeks.   


No statistically significant differences were observed (see Table 6) across the control, LPR and 


manual groups based on CFS (control= 0.94, LPR= 1.72, and manual= 1.33; F= 1.00, df=2, 51; p= 0.374, 


n= 54) or UCR crime reports (control= 0.67, LPR= 0.72, and manual= 0.67; F= 0.02, df=2, 51; p= 0.983, n= 


54) for vehicle theft during the intervention weeks. 
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6.2.3. Effects of LPR on Levels of Vehicle Theft: Post-Intervention Weeks   


In addition to vehicle thefts during the treatment period, we also examined vehicle thefts based on 


CFS (see Table 6) during the two week post-intervention period.  The LPR zones had somewhat fewer 


calls on average during this period (1.28) compared to the manual check zones (1.89) and the control 


group zones (1.50), but this difference was not statistically significant (F= 0.47, df=2, 51; p= .626, n= 54).   


We also observed a similar non-significant difference (see Table 6) across the control, LPR and manual 


groups based on UCR crime reports (control= 0.72, LPR= 0.39, and manual= 0.78; F= 0.61, df=2, 51; p < 


.549, n= 53) for vehicle theft during the two weeks post-intervention period.  Although the LPR group had a 


lower number of UCR vehicle theft reports in the two week period post intervention compared to the manual 


plate checking group and the control group, this result was non-significant. 


 


6.3. Multivariate Models 


To follow is an examination of the effectiveness of the LPR equipment in reducing vehicle theft 


(UCR) incidents and CFS for vehicle theft using a count model approach (in one case Poisson regression 


and the other case negative binomial regression based on the distribution of the data).  Using the same 


general approach as for our Phase 1 models, we created a panel database pooling data from all zones 


over the nine bi-weekly intervention periods, the two weeks before the experiment, and the two weeks after 


the experiment.31  This yielded a total of 54 * 9 = 486 data points. 


 


6.3.1. Impact of LPR on Vehicle Theft (UCR) Incidents Based on Count Modeling  


 In Table 8 we present the results of the impact of the randomly assigned treatment on UCR vehicle 


thefts within a Random Effects Poisson count model, controlling for time trends, treatment of adjacent hot 


                                                           
31 As explained in Phase 1, for Phase 2 we also included data points for the weeks before and after the experiment in order to 
examine pre-post changes and lagged effects for routes that were treated during the first and last periods of the experiment.   
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zones, the presence of a freeway(s) in the zone, the size of the zone, and levels of vehicle theft in the zone 


during the same two-week period of the prior year.  Statistically significant predictors of vehicle thefts were 


freeway coverage and the biweekly time trend.  Hot zones that had freeways/highways had lower rates of 


vehicle theft (IRR= 0.55, p< .05) relative to areas that had no freeways/highways.  The biweekly time trend 


indicates that as the experiment progressed the incidence rates of auto thefts increased (IRR= 1.05, p< 


.05).   Impacts of the LPR and manual check treatments were statistically non-significant during both the 


treatment weeks and the post-intervention weeks.32   


 


TABLE 8 
Phase 2: Poisson (Count Model) Regression for UCR Vehicle thefts Incidents 


 
Incidence Rate 


Ratio Std. Err. Z P>|z| 
Lag UCR Auto theft 1.01 0.04 0.28 0.782 
Biweekly Time Trend  1.05 0.02 2.13 0.033 
LPR Treat Period  1.05 0.31 0.16 0.873 
Manual Treat Period  0.92 0.28 -0.28 0.777 
LPR Post 2 Weeks  0.62 0.24 -1.21 0.225 
Manual Post 2 Weeks  1.08 0.31 0.26 0.793 
Adjacent Treated   0.97 0.11 -0.22 0.825 
Freeways in hot zone 0.55 0.15 -2.15 0.032 
Area of Hot Zone (in sq. miles) 0.61 0.22 -1.37 0.170 
    /lnalpha  -0.15 0.28     
       alpha  0.85 0.25   
Likelihood-ratio vs. pooled: chibar2(01) = 71.43 Prob>=chibar2 = 0.000 
N. observations= 486; N. groups=54, Per group observations= 9;                                           
Wald X2(9)= 13.42; Log likelihood= -515.044; Prob > X2= 0.14 
 


 


 
 


 


 
                                                           
32 Although there were no statistically significant changes in the intervention areas, it is notable that auto theft reports dropped by 
38% in the LPR zones during the two-weeks following intervention.  With a larger sample size, this change may have proved 
statistically significant.  However, this pattern was not mirrored in the calls-for-service data (see below). 
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6.3.2. Impact of LPR on Vehicle Theft Calls-for-Service (CFS) Based on Count Model 


The impact of assigned treatment on vehicle theft CFS is presented in Table 9. As in Table 8, 


treatment impact is assessed through two variables, one for the period of treatment delivery and the other 


corresponding to the two-week period post-treatment.  Hot zones that contained freeways/highways had 


lower rates of vehicle theft (IRR= 0.49, p< .05) relative to areas that had no freeways/highways.  The 


biweekly time trend indicates that as the experiment progressed the incidence rates of auto thefts generally 


increased (IRR= 1.06, p< .05).   The assigned treatment (either manual or LPR) does not have a 


statistically significant impact on auto theft calls relative to controls during the treatment period or two-


weeks post-treatment. 
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TABLE 9 
Phase 2: Negative Binomial (Count Model) Regression for Vehicle theft Calls-For-Service (CFS) 


 


 


Incidence 
Rate 
Ratio Std. Err. Z P>|z| 


LAG CFS Vehicle theft 0.97 0.02 -1.31 0.191 
Biweekly Time Trend  1.06 0.02 3.44 0.001 
LPR Treat Period  1.36 0.29 1.43 0.152 
Manual Treat Period  0.89 0.22 -0.47 0.640 
LPR Post 2 Weeks  0.98 0.24 -0.07 0.941 
Manual Post 2 Weeks  1.14 0.26 0.59 0.558 
Adjacent Treated 1.05 0.10 0.51 0.610 
Freeway 0.51 0.14 -2.40 0.016 
HZ Area (in sq. miles) 0.55 0.21 -1.54 0.123 
       /ln_r  2.04 0.41   
       /ln_s  0.18 0.25   
           r  7.68 3.15   
           s  1.19 0.30     


Likelihood-ratio vs. pooled: chibar2(01) = 86.92, Prob>=chibar2 = 0.000 
N. observations= 486; N. groups=54, Per group observations= 9;                              
Wald X2(9)= 24.31; Log likelihood= -697.65; Prob > X2= 0.004  
     


 


 


 


 


6.4. Assessment of Potential Displacement and Diffusion of Benefits 


For the Phase 2 analysis, we assess potential crime displacement and diffusion of crime control 


benefits based only on the indicator for effects from treatment in an adjacent zone(s).33 This variable 


                                                           
33 As noted earlier, this indicator shows, for each zone (i) and time period (t), whether officers were intervening in an adjacent 
zone(s) with either LPR or manual patrols  
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provides a gauge of possible displacement and diffusion to surrounding areas of comparable size and type, 


as is common in studies of interventions in areas such as patrol beats or neighborhoods.34  The adjacent 


route treatment indicator was statistically non-significant in both the UCR and CFS models.  This pattern 


and the lack of direct effects in the target areas leads us to conclude that neither the LPR nor the manual 


check patrols produced displacement or a diffusion of benefits into surrounding areas.  


 


7. DISCUSSION 


Our paper focuses on a relatively new innovation for use by law enforcement in addressing vehicle 


theft.  In general, the police have struggled addressing vehicle theft with only about 10% of vehicle thefts 


resulting in an arrest nationwide (FBI, 2010).  LPR technology has been advanced as an innovation which 


could serve as a useful tool for law enforcement in addressing this serious problem.  While it is a promising 


technology, that seems to be growing in use (Koper et al., 2009), other than a study by Lum and colleagues 


(2010) there has not been much research on the effectiveness of LPR systems in addressing vehicle theft.  


Beyond basic descriptive/pilot research with LPR systems in the United Kingdom and United States, none 


of these or other auto related evaluations (other than Lum et al., 2011) applied randomized experimental 


designs or at least rigorous quasi-experimental methods.  Our study was designed to advance the field of 


policing research through a large-scale randomized experiment in Mesa, AZ, grounded in a hot spot 


policing framework and the “journey-after-crime” literature.  More broadly, our study also adds to the rather 


limited evaluation literature on technology and policing (see Koper et al., 2009). 


The hypothesized benefits of the LPR system are expected to be realized by law enforcement 


because of the large number of plates that the system is supposed to be able scan. Therefore, the first test 


                                                           
34 Otherwise, the selection of a smaller displacement area around each zone would have been highly uncertain and arbitrary.  
For the Phase 1 hot route analysis, in contrast, the considerations were somewhat different; using the adjacent route indicator 
and looking at other small displacement/diffusion areas enabled us to look for displacement/diffusion in other surrounding micro 
areas.  
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we conducted was to see if this first premise was true.  We compared LPR scanning to manual plate 


checking, controlling for the use of a special vehicle theft unit in both Phase 1 and Phase 2.  We found that 


the LPR achieves its most basic purpose of increasing the number of plates scanned compared to manual 


plate checking in both phases, about 8 times more plates scanned with the LPR in Phase 1 and about 10 


times more in Phase 2. The tests that followed examined whether the police could achieve a variety of 


benefits associated with this additional plate scanning.   


Our Phase 1 results suggest that the routes with the LPR had more total “hits” for vehicle theft 


crimes (stealing of vehicles and/or plates) than the manual checked routes, more “hits” for stolen plates, 


more arrests for stolen cars, and more recoveries involving occupied stolen vehicles.  In Phase 2, the 


zones with the LPR had statistically more total hits for stolen cars and license plates than the manual 


zones. While the LPR was associated with more arrests for stolen cars in Phase 1, no differences existed 


on arrests for stolen cars in Phase 2.  As in Phase 1, the zones with the LPR in Phase 2 had significantly 


more recoveries for stolen vehicles compared to the manual zones.  However, instead of the difference 


emerging for occupied stolen vehicles, the difference emerged for unoccupied stolen vehicles in Phase 2. 


Thus, by most of our measures the productivity of the vehicle theft unit was several times higher when 


using the LPR devices in both phases.35,36 


Our next set of results explored whether the LPR was associated with reductions in vehicle theft 


crime, as measured by CFS and UCR crime reports.  Also, for these tests, we were able to collect data for 


our additional control group of standard patrol.  When examining the weeks of the interventions and a two-


week period immediately after the interventions, we first observed only one bivariate statistically significant 


                                                           
35 It is also worth emphasizing that these analyses compare LPR use to the use of extensive manual license plate checks 
conducted by a specialized unit.  In comparison to normal patrol operations (with sporadic license plate checks), the productivity 
gains from LPR use would almost certainly be greater. 
 
36 The small number of vehicles recovered during the experiment precluded us from doing a rigorous analysis of whether LPR 
use leads to faster recoveries of stolen vehicles.  However, based on our small number of cases, we did not find indications that 
vehicles detected by LPR were recovered more quickly than other vehicles. 
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difference across the control, LPR and manual groups based on CFS or UCR crime reports (and only in 


Phase 1).  That is, we observed that the LPR group had a slightly higher (but statistically significant) 


number of vehicle thefts (based on UCR data) in the two week period post intervention compared to the 


manual plate checking group or control group. To improve the precision of the treatment comparisons for 


our vehicle theft outcome measures, we examined these results through multivariate modeling.  In our later 


multivariate models, where we control for pre-intervention levels of vehicle theft and other route 


characteristics, we no longer observe a difference between the LPR route and the control group on this 


measure in Phase 1.  However, the manual group does emerge as having lower two-week post intervention 


vehicle theft levels (based on UCR data) than the control group in Phase 1.  No treatment effects were 


observable in Phase 2 based on the UCR or the CFS data. 


Also, using the Phase 1 data, the multivariate test of the randomly assigned treatment revealed a 


significant decline in CFS for vehicle theft in the two weeks after treatment in manually treated hot routes 


compared to the control group.  Also, we found no vehicle theft crime displacement or diffusion of benefits 


from our targeted routes and zones to areas adjacent or near these locations related to any of our analyses 


in either Phase 1 or 2.  Our results, at least based on Phase 1, suggest that a specialized vehicle theft unit 


can have an effect on reducing vehicle theft compared to the control group, but only when this group does 


manual checking of plates as opposed to using the LPR equipment.  This would appear to be an illustration 


of “residual deterrence” associated with short-term “crackdowns” at hot spots (Sherman, 1990).37  Why this 


occurred in the manual check routes but not in the LPR routes is not entirely clear, nor is it clear why this 


was not replicated in Phase 2.  Based on our discussions with the officers in this specialized unit, we 


believe the vehicle theft unit possibly had a more visible presence when they were doing manual checking 


as opposed to when they were operating the LPR equipment.  The vehicle theft unit spent more time 


                                                           
37 The lack of effect during the treatment period itself may suggest that it took several days of repeated treatment to change 
potential offenders’ perceptions of risk at these locations. 
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roaming the streets and parking lots (both residential and commercial) of their respective routes—often at 


slow speeds and with frequent pauses—when they were doing manual checks.  This was especially 


evident in Phase 1 when the study areas were smaller, but perhaps less the case in the Phase 2 zones 


(which might have been too large to create this same effect). When using the LPR in Phase 1, in contrast, 


they were more likely to make quick passes through side streets and parking lots and then remain at fixed 


positions.  The additional roaming with manual checks may have created more of a preventative effect on 


vehicle theft by being more noticeable and unpredictable and by making it more obvious to onlookers that 


the officers were checking cars.  The greater use of fixed surveillance points with the LPR equipment may 


have been less threatening to vehicle thieves because it was easier to avoid. 


 


7.1. Limitations 


Like other randomized control trials, our study has a number of strengths related to the strong 


counterfactual we created.  We have good evidence that our random assignment process worked as 


planned (we detected no pre-treatment differences and experienced no misassignments connected with the 


random assignment process) and created comparable intervention/control conditions.  We have a high 


degree of confidence in our ability to describe what would have happened to the treatment group if it had 


not been exposed to the treatment.  However, the downside of our experimental assignment process was 


the creation of somewhat artificial conditions under which we asked the Mesa Police Department to 


operate.  While the officers in our study carefully followed the assignment pattern dictated by the 


experiment, the resulting “hit” rate appears to have been constrained by the fact that the officers had to 


confine their efforts to pre-assigned places and times rather than target their operations based on current 
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crime analysis and daily traffic patterns.38  Despite their expressed strong dedication to the project, the 


officers did not seem to like being confined to our designated locations, particularly during the Phase I hot 


route operations.  While our approach is not very different from other hot spot policing strategies used by 


the MPD and other agencies, the officers would have preferred to move more naturally through the city’s 


high crime areas (e.g., work many more hot areas in a given shift and move away from hot areas that 


happen to be very slow on a given night).   


After the Phase 1 study was completed, MPD wanted to assess how the same unit could perform 


on any given shift without the constraints of confining the officers to specific routes or zones on the shift.  


During an 8-day period (spread over 2 weeks) between Phase 1 and Phase 2, the unit conducted 


“freestyle” operations guided by recent auto theft and traffic patterns.  During this time, the unit was able to 


recover 6 cars, or 0.75 per shift, based on using the LPR in any area throughout the whole city.  The unit 


conducted another such freestyle operation for 6 weeks after Phase 2 and recovered 15 cars for 0.63 


recoveries per shift.  In contrast, the auto theft unit recovered a total of 14 vehicles when using the LPRs 


across Phases 1 and 2 combined.  Considering that the unit used the LPRs half-time during the 48 weeks 


of Phases 1 and 2, this amounts to a recovery rate of approximately 0.15 per shift.  This does not invalidate 


our findings, for all of the hot routes (LPR and manual) were similarly constrained; hence, our study 


provides valid estimates of the extent to which LPRs improved the officers’ productivity.  However, it does 


provide some evidence that more vehicle recoveries and other “hits” could potentially be achieved by law 


enforcement agencies not constrained by following research protocols (i.e., under normal operating 


conditions).   


In this regard, Phase 2 of the experiment, which allowed officers to roam throughout larger hot 


zones, provided a test of the LPR equipment in a more typical operational context than did Phase 1, though 


                                                           
38 As we note below, results obtained with LPRs will also be affected by the volume of crime in a jurisdiction, the general difficulty 
of catching auto thieves in possession of stolen vehicles (e.g., due to delays in reporting of thefts), and the types of data fed into 
the LPR system. 
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still through the framework of a randomized experiment that required the officers to work the zones 


according to a predetermined schedule.  However, it is worth noting that the productivity gains from using 


the LPRs were no greater in Phase 2 than in Phase 1.  Consistent with research on hot spots policing more 


generally, this supports the merits of focusing LPRs on well defined micro places (in this case, high-risk 


road segments).  


Another potential limitation of our study is the number of routes included in our research.  Even in a 


city such as Mesa, AZ that has a fairly high vehicle theft rate (within the top 10 in the U.S.), we struggled to 


identify 117 hot routes for vehicle theft in Phase 1 and only 54 hot zones in Phase 2.  While a sample size 


of 117 for Phase 1 is not a small study, especially in this context, it does provide some limitations in 


statistical power.  For example, while this study had a sample size comparable to or larger than that of 


many prior  “hot spot” experiments (Braga & Bond, 2008; Braga, Weisburd, Waring, Green-Mazerolle, 


Spelman, & Gajewski, 1999; Mazerolle, Price, & Roehl, 2000; Sherman & Weisburd, 1995; Weisburd & 


Green, 1995), it is not very large (especially Phase 2) compared to other experiments in criminal justice, 


which can have hundreds of cases (e.g., see Davis & Taylor, 1999, for a review of batterer treatment 


experiments).  With only 117 or 54 cases and relatively low base rates, our statistical power was limited to 


finding medium (not small) effect sizes.  In future research of this type, researchers may need to consider 


using multiple cities. 


The intensity of our intervention was also fairly modest. In both Phase 1 and 2, each LPR and 


manual hot route received eight days of “treatment” for each route for one-hour per day for a total of eight 


hours of intervention.  With the level of resources available for this project, a greater amount of intensity 


was not an option.  However, it is possible that if the “treatment” dosage were higher that greater crime 


prevention effects might have been uncovered. 


Another point worth considering is that we conducted our study (both Phase 1 and 2) during a 10-


year low in vehicle theft in Mesa.  In 1999 there were 2,851 vehicle thefts in Mesa, which increased for 
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three successive years until reaching a high of 5,089 in 2002 and these numbers ended up dropping to 


2,047 in year 2008 (the time frame of our study).  While both the experimental and control routes were 


subject to the same general conditions that led to this drop in vehicle thefts and this does not impact the 


comparability of our groups (i.e., internal validity of our study), this may affect the generalizability of our 


findings.  To date, there have been no explanations for this drop (e.g., demographic shift in population, 


waning of drug problem or introduction of new policing program).  However, Mesa has had a general 


reduction in crime over recent years across most of their crime categories.  At this point, it is an open 


question what results we would have seen during times of greater criminal activity.  As pointed out to our 


team by an anonymous reviewer, the historically low auto theft rates might have also led to a plateau effect.  


That is, while LPR was associated with vastly more plate checking than the manual mode of checking, the 


identification and recovery rates for the LPR areas were only a few times greater which might have been 


due to the fact that the recovery rates were suppressed by the generally fewer number of auto thefts in 


Mesa. 


 Another issue is the relatively recent introduction of LPR equipment to policing.  Over time, as law 


enforcement grows in its experience with the LPR, new strategies may emerge that will improve the “hit” 


rate of the LPR equipment.  Also, this might also help with officer morale.  Given the relatively infrequent 


level of “hits” associated with vehicle theft surveillance work, the officers can get bored or lose their focus.   


Finally, there are still technological advances that are needed to make sure that the most current 


data on vehicle thefts are being sent to the LPR equipment.  In addition to the traditional delays associated 


with vehicle theft reporting (e.g., victims may be unaware for many hours that their vehicle is missing and/or 


delay reporting their car stolen because they think someone may have legitimately borrowed the vehicle), 


there may be further delays in the entry of reports into the LPR system if it does not have wireless 


connectivity to receive reports in real-time (this was a limitation to the LPR system used in this study).  The 


value of LPR will also be affected by the types and volume of data fed into the system (e.g., incorporation 







49 
 


of warrants, inclusion of data from other jurisdictions, etc.).  There are also other technological issues that 


still need to be resolved.  For example, false positives can still be a problem (e.g., out of state plates that 


are similar to a plate stolen in another city), and misreads of dirty license plates or misreads from scanning 


plates across multiple lanes of traffic can present difficulties.  There are also technical failures associated 


with the LPR equipment (e.g., due to extreme heat). 


 


7.2. Policy Implications for Policing 


Despite some of the issues outlined in our limitations section, we believe our results demonstrate 


that LPR technology holds a limited amount of promise for law enforcement. Some of the benefits include 


increasing the number of plates that the police can scan, increasing the number of “hits” for vehicle theft 


and “hits” for stolen plates, increasing the number of arrests for stolen cars, and increasing the number of 


recoveries involving occupied stolen vehicles.  However, we did not find evidence that the LPR reduced 


actual vehicle theft rates for our targeted areas.  Instead, we found that the same special vehicle theft unit 


conducting manual plate checks was able to reduce vehicle theft rates, but only in Phase 1.  The fact that 


we did not lower vehicle theft rates with the use of the LPR equipment is in some ways not too surprising.  


First, our results are similar to Lum and colleagues’ experimental study (2010) that recently demonstrated 


that LPR equipment was not associated with reductions in auto theft.  Also, in our study the specialized 


vehicle theft unit operating the LPR equipment consisted of only four officers and a supervisor and each 


LPR route received only a modest “dosage” (8 hours, in the afternoon or evening, of intense surveillance by 


four officers over a two week period).  Given that level of intensity (the Lum et al., 2010, study was also 


implemented at a modest intensity rate), and the newness of the LPR system (both in terms of officer 


familiarity with the technology and some technological limitations with the technology itself), we believe that 


the positive findings that did emerge (i.e., more plates scanned, “hits,” arrests and recoveries) are notable, 
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especially in a field where so little research-tested interventions exist.  We now have evidence that at least 


one strategy, LPR use, can achieve some demonstrable benefits in addressing vehicle theft.   


However, given the cost of each device (about $20,000) and our use of four LPRs that is an 


investment of nearly $80,000. Regardless of potential impact, cost alone is likely prohibitive in the current 


economic climate, where many police departments (especially in Arizona) are under such budgetary 


pressure that layoffs of personnel are being considered. And the other side of the cost question is return on 


investment. If a police chief asks, “what do I get in return for my $80,000 investment?;” the response from 


this study (based on Phase 1 data) is a hit rate of 24 hits divided by 457,368 plates scanned or a hit rate of 


.00005 (or in terms of hours: 45 LPR routes * 8 hours each= 360 hours and this produced 24 hits; or 1 hit 


every 15 hours of use of the device). This is even less compelling given the outcomes produced by the 


special unit manual condition (8 hits in Phase 1), and the evidence of a deterrent effect with this condition. 


It could be reasonable for a police chief to conclude that his or her agency might be able to achieve a 


reasonably high hit rate and greater deterrence of auto theft simply by re-assigning a small number of 


officers to the auto unit and increasing the rate of manual checking or perhaps by requiring patrol officers to 


do extensive manual checking in designated hot routes (thereby saving $80,000).  


We also learned that another strategy, a specialized vehicle theft unit (even under modest dosage 


levels) can achieve actual reductions in vehicle theft, at least on smaller hot routes (as opposed to the 


Phase 2 hot zones).  That is, in Phase 1 the specialized vehicle theft unit conducting manual plate checking 


(on as many plates as possible in a shift) was associated with lower vehicle theft compared to standard 


patrol that typically only conducts a limited amount of plate checking (and usually only when there is some 


evidence that warrants a check).  Our work, at a minimum, demonstrates that focusing law enforcement 


resources on vehicle theft reduction at hot routes can potentially achieve quantifiable positive results.  That 


is, broad based license plate checking, as opposed to the approach used by standard patrol of situational 


checking (e.g., a rear window of a car is down indicating a possible break-in), is associated with a number 
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of benefits if done through LPR scanning (i.e., more plates scanned, “hits,” arrests and recoveries) or 


manual checking (lower vehicle theft rates). 


The implications for future law enforcement applications is to figure out a strategy that maintains 


the documented benefits of LPR use by a specialized unit in both phases of our study (i.e., more plates 


scanned, “hits,” arrests [phase 1 only] and recoveries), but also achieves the benefits associated with 


manual checking by a specialized unit (i.e., lower vehicle theft rates) on smaller hot routes.  More research 


will be needed to determine the best strategies to be used by officers operating the LPR equipment, 


including which elements present in the manual checking approach can and should be adopted by officers 


using the LPR.  For example, by necessity officers doing manual checking need to use more roaming 


strategies (as opposed to fixed point scanning) to be able to view the license plates of fast moving cars.  


They also need to move slowly through parking lots and apartment complexes and make frequent stops to 


scan plates.  This stands in contrast to the LPR approach used by the MPD in our study, and by other law 


enforcement agencies, which involves more fixed point scanning on roadways and quick sweeps through 


parking lots and apartment complexes.  The fixed point scanning approach was adopted to maximize the 


number of plates scanned with the LPR equipment.  However, by sacrificing some of the number of plates 


scanned with the LPR, in favor of more roaming surveillance and other strategies to increase the officers’ 


presence, perhaps more vehicle theft reduction may occur.  One strategy to consider is to have less 


expensive non-sworn officers operate the LPR equipment and have sworn officers do the more intensive 


and more visible manual plate checking, which seems to reduce vehicle thefts. Under this scenario, when 


non-sworn officers get a “hit” for stolen vehicles they could then call it in to nearby patrol officers. Another 


possibility is that sworn officers using LPRs could adopt some of the methods used for manual check 


strategies—i.e., more slow roaming through parking lots, apartment complexes and side streets and fixed 


surveillance at prominent intersections where it is easier to view plates and be seen.  These adjustments 


might both improve scans and generate greater deterrent effects.  
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As pointed out to our team by an anonymous reviewer, another issue law enforcement will have to 


attend to are adaptations made by auto thieves in response to their awareness of the existence of LPR 


equipment.  Auto thieves may well develop strategies to counter LPR technology, for example using decoys 


with stolen plates (a lesser offense) to tie up law enforcement while other confederate thieves steal more 


expensive vehicles. 


7.3. Implications for Future Research 


There are some important next steps for researchers and funding agencies.  First, our research 


demonstrates the ability of researchers to implement randomized experiments with law enforcement 


technology.  Aside from being one of two randomized experiments with LPR equipment (the other being 


Lum et al., 2010), this is one of the few randomized experiments with any law enforcement technology.  


Our use of a randomized experiment led to rigorous results and was implemented with little disruption to 


police operations.  Especially in the case of a scarce resource (we only had four LPRs for the whole city of 


Mesa and could not use the technology across the entire city at once), the random assignment element of 


the experiment can be justified to law enforcement and city officials.  That is, large portions of the city are 


not going to receive the benefits of the technology with or without the experiment.  In this case, the 


experiment simply allocates the resource in a way that all portions of the city in need of the technology 


have an equal chance of receiving it.   


Second, additional replication research is needed.  Our study was only of one city.  While Mesa, 


AZ is a relatively large city, among the top 50 in the nation, evaluations should also be undertaken in the 


very largest urban centers of the U.S. and also in some of very small jurisdictions to confirm our findings in 


different contexts.  Combined with the Lum and colleagues study (2010) (which was implemented in 


smaller urban communities, Alexandria, VA and Fairfax, VA, outside of Washington, DC), the mid-level 


cities are fairly well covered with LPR research data. Also, the Mesa, Alexandria and Fairfax police 
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departments are widely considered to be very progressive and innovative agencies.  It is not clear how well 


other agencies not possessing those characteristics would do with the LPR equipment.   


Third, additional testing and research should also be undertaken on other methods of deploying 


LPRs.  For example, the LPR equipment could be mounted to a standard patrol car or fixed to a toll booth 


or city lighting pole. Future researchers should consider studying different methods of deploying LPRs (e.g., 


comparing fixed vs. mobile LPR). As pointed out by an anonymous reviewer, target selection might also be 


a worthwhile variable to study, including whether LPRs are most effective when used in traffic, scanning 


plates of other vehicles in the flow of traffic, or is trolling parking lots and street side parking more effective? 


While these strategies may not lead to reductions in vehicle theft, they may yield other benefits associated 


with the LPR equipment.  Future work should also extend to assessing the benefits of LPR use beyond 


recoveries of stolen cars, apprehension of vehicle thieves, and the reduction of vehicle theft.  While 


technology limitations restricted our study to assessing only vehicle theft-related crime, other jurisdictions 


have the capability to use the LPR equipment to aid in apprehending fugitives, probation and parole 


violators, and those not paying court fines.  These can be potentially important additional benefits 


associated with the LPR equipment that also need to be tested.   


Fourth, more research is needed to understand the why the “hit” rates in our study were so low. 


Was it solely because of the low dosage (8 days of intervention for one-hour each day by four officers)? Or 


perhaps there are limitations to the use of LPR with vehicle theft due to the natural delays in reporting 


vehicle theft to the police. Combining these factors with detection avoidance efforts by thieves (e.g., 


switching license plates) may suggest that there is a very small window of effectiveness for LPR.  Future 


researchers should consider whether the future deployment of LPRs should be publicized more through a 


media campaign. If potential vehicle thieves were made aware of the technology and its deployment, 


perhaps a deterrent effect could be generated.  
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Fifth, as pointed out by an anonymous reviewer, future research should explore the possibility that 


the pool of stolen plates and vehicles decreases with time, as the efficiency of recoveries increases.  Also, 


the next line of research will need to assess whether most of those recoveries using the LPR would 


inevitably occur anyway, without the use of LPR. If LPR only increases the speed with which stolen 


vehicles are recovered, rather than the volume, the benefit would be reduced. 


Finally, over time we might also expect the cost of this technology to lower substantially from the 


current pricing scheme (in the $20,000 to $25,000 range) and lead to greater adoption of this technology by 


law enforcement.  However, with the greater adoption is also likely to include greater legal scrutiny of the 


privacy rights of citizens associated with this equipment or charges of the invasion of “big brother.”  As with 


any law enforcement equipment or strategy, the law enforcement community should look for careful 


empirical research to help provide guidance and insights into the effective and ethical use of this and other 


technology.39 


                                                           
39 Lum et al. (2010), for example, surveyed community residents about LPR use and found that attitudes vary depending on the 
ways in which the data are used. 
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Executive Summary


In recent years, American municipalities have readily implemented automated license plate
readers (APLRs) for use by law enforcement. ALPRs are cameras that can quickly scan images
of car license plates. The primary function of these cameras are for assisting law enforcement to
find the location of particular vehicles, chiefly for purposes of recovery of stolen vehicles.


ALPRs have been a growing trend in law enforcement in the United States since the early 2000s.
From 2007 and 2012, ALPR use jumped from 19% to 71% nationally, with 85% of enforcement
agencies planning to buy or expand their systems according to a Policing Project report (Second
Report of the Axon AI Ethics Board: Automated License Plate Readers 13). Federal and state
funding provided tens of millions of dollars for ALPR purchases (Ibid.).


Despite the surge in their popularity, the efficacy of ALPRs has largely evaded serious inquiry.
Practical limitations seem to be the primary cause of this gap in the literature. Anachronistic
technology may have lacked some of the communicative abilities with networks that current
systems possess, combined with little apparent interest in logging ALPR data. Given the lack of
historic data available and few legal requirements to keep records, there has not been adequate
studies on the subject of ALPR efficacy. A Police Executive Research Forum (PERF) paper
analyzing an auto theft investigation unit in Mesa, Arizona in 2011, showing an uptick in
recovered vehicles after ALPRs, but no reduction in motor theft, has been the only literature of
note (Wexler). However, the paper lacks long term records and does not look for statistically
significant results, perhaps due to this lack of data.


Instead, this project reviewed the investigative leads generated by the ALPRs and the recovery of
stolen cars in the City of Piedmont between the years 2013–2019, while comparing occurrences
of motor vehicle theft before and after the ALPRs, between 2004–2020. This serves as a case
study illuminating on the costs and benefits for cities procuring ALPR systems. This paper can
provide guidance for more efficient law enforcement strategies, lower tax burdens, and better
property protection strategies.


The following observations resulted from the analyzed data:


● There is an absence of evidence suggesting Piedmont’s ALPRs are an effective treatment
for deterring vehicle thefts;


● the ratio of Piedmont’s ALPR systems license plate hits-to-investigative leads for law
enforcement is subjectively low, less than 0.3% of hits equate to leads;


● the positive correlation between license plate hits and investigative leads is weak;
● the positive correlation of plate “hits” and stolen vehicle recoveries is weak, indicating


more plate hits does not necessarily entail more vehicle recoveries; and
● the market value of recovered stolen vehicles during the years observed exceeds the city’s


costs to purchase the cameras, but given the absence of evidence of a casual relationship
between ALPRs and recovered vehicles, it is not suggested that the costs to the city have
been recuperated.
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Background


ALPR systems gather data on passing cars in a manner that greatly exceeds human observation.
The stated intention of such a system was that prior to the prevalence of ALPR technology, law
enforcement officers would need to confirm plates visually and subsequently compare the license
plate number with a database or central dispatch. ALPRs have the potential to mitigate staffing
limitations and other associated labor and human capital costs.


The distinguishing feature of ALPR cameras relative to standard consumer cameras or closed
circuit television cameras frequently used in private security surveillance is in the ALPR’s ability
to recognize characters. Conventional digital cameras, that is, those not included within the
ALPR definition, capture images as a composite of individual pixels. Whereas, conventional
analog cameras used in surveillance similarly capture images in horizontal or vertical lines of
pixels, referred to as “tv lines''. In addition to incorporating a “snapshot” composite of pixels,
typical ALPR systems possess “optical character recognition” or “OCR” software. OCR enables
the cameras to translate packets and groupings of pixels into ASCII binary code corresponding to
their alphanumeric character (The CCT Advisory Service).


When a car approaches the camera, the ALPR takes a series of pictures of the incoming vehicle.
The system at typical vehicle speeds may capture over ten pictures of a particular car, though
five pictures is considered to be the minimum amount of captures needed to maintain accuracy
(Ibid.). Each individual picture functions as a single bitmap, a mapping of an array of bits which
can store the value of colored pixels to make an image file (Ibid.). Though systems vary, even
monochromatic cameras are capable of being equipped with OCR software given sufficient
resolution. The OCR software is then capable of scanning the whole of the bitmap array and then
produces an estimation if the software may replace the grouping of pixels with the ASCII
equivalent of the estimated alphanumeric character (Ibid.). When the license plate is translated
by the OCR software, the vehicle registration and plate data is placed on a list attached to vehicle
information and is digitally retained. Some methods of license plate detection are specifically
tailored to particular circumstances, such as known colors (Navas and Mahesh). Others might
create unique identifiers for each scanned vehicle (Crump).


ALPR cameras may be subdivided amongst two major groups in terms of their mount. Stationary
ALPRs are confined to a particular location and may be fixed to existing municipal infrastructure
of sufficient height such as on light poles. Though the specific ratio of installation places, such as
pole mounted versus car mounted is presently unknown, a seeming trend is positioning stationary
cameras on traffic intersections or over freeway entrances and exits. When a number of
stationary ALPR cameras are fixed across a singular road system such as a freeway, data
collection can determine the direction and speed of the traveling car (Electronic Frontier
Foundation). When data is retained over a period, analysis would be able to determine the
frequency of a particular license plate traveling past a given camera network and would likewise
be able to determine travel patterns, plausibly allowing for the investigators to deduce a driver’s
place of living or place of employment (Ibid.).
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The second subgroup of camera mount are mobile ALPR systems. These systems are frequently
fixed to municipal patrol cars. In some municipalities that use ALPR specifically for parking
enforcement, these cameras are frequently dedicated to parking enforcement patrol vehicles,
though mobile ALPR cameras used in vehicle recovery or other non-parking enforcement related
law enforcement may be attached to general police patrol vehicles (Ibid.). The mobile nature of
these ALPR cameras would allow for law enforcement officers to fill gaps within existing
stationary ALPR networks, e.g it would allow a police officer to direct their vehicle in a
geographic area where there are no stationary ALPRs to act as a stopgap stationary ALPR. It also
allows for the ALPR system to gather license plate related data as the vehicle travels throughout
the municipality or freeway system (Ibid.). In some instances, mobile ALPRs may be used to
direct vehicles to get a secondary reading of a license plate that a previous stationary ALPR
flagged as suspect, given that the car direction is known.


When read, license plate data constitutes a bulk collection of data, that is, ALPR systems allow
for data to be captured without needing to discriminately investigate individual cars in person.
When license plate information is acquired, ALPR systems can coordinate with other databases
such as a list of stolen vehicles. When a license plate is flagged, or “hit”, that implies that one of
the connected databases with the ALPR system has returned a value that is associated with a
vehicle in connection with a suspected crime or infraction. When returned, that license plate
reading is placed on a secondary “hotlist”, which is a preloaded list of license plate data (Ibid.).
This data is easier to “fetch”, i.e. receive a return value on encoded data. This enables ALPR
systems in a general geographic location to better actively search for a particular license plate by
notifying an officer in the field about the location of a “hot” car, a car associated with suspected
misconduct (Ibid.).


Data ascertained by these systems is used to conduct primarily three generalized forms of
investigation: real time, historical and predictive. The capacity to conduct real time
investigations stems from the ability of ALPR systems to actively track individual vehicles in the
aforementioned manner of determining the direction and speed of the car in between camera
positions (Ibid.). Historical investigations augment pre-existing law enforcement investigations
by complementing officer’s direct investigations. Law enforcement personnel may fill in
incomplete information gathered by the APLR system or could retrieve other data associated
with a license plate given other information on the vehicle, helping to identify secondary
information of those suspected of misconduct (Ibid.). For use in predictive policing, collected
data can be farmed for use by law enforcement personal and law enforcement contractors to
identify potential crime patterns. If successive “hits” of differing vehicles are congregated or
grouped into a particular geographic location or time, the information could be relayed to officers
for extra scrutiny.


Other real time enforcement that does not pertain to suspected stolen vehicles, but are included
within the ALPR framework, are parking control cameras, whereby the system can control
access to a lot or garage; fee collection-cameras can automatically collect a fee for entry into a
lot and can database its occupants; toll collection operators of roads or bridges can automatically
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bill customers; and traffic control, such as capturing the license plate of cars running a red light
(Mesnik).


Method


The City of Piedmont, California is chosen for the years 2004–2020 as a case study because of
its high degree of transparency in regards to ALPR reporting. Piedmont is a predominantly
residential city located in Alameda County. The Piedmont Police Department is one of the few
agencies that self-reported ALPR data from the inception of its program and one of the few
agencies in the United States that has been tracking ALPR hits for several years. For each of
Piedmont’s stat sheets, the number of plate hits, stolen vehicle recoveries, recovered vehicle
values, arrests related to ALPRs, and investigative leads related to ALPRs are reported.


When trying to analyze the efficacy of ALPRs, the downstream effects of the ALPR system are
potentially broad. A study of the estimated outcome of ALPR systems within the Phoenix,
Arizona metropolitan area, one of the more comprehensive projections of its kind, sought to
include monetary benefits associated with improved registration compliance and insurance
compliance (Eberline). While downstream effects of this kind are in of themselves important,
available data for this case that attributes registration and insurance compliance numbers to
ALPR readings are inconclusive. Because assistance with stolen vehicle cases are frequently
discussed as the chief rationale for investing in ALPR systems, stolen vehicle recovery and
instances of vehicle theft is weighted as the most significant recuperated outcome, with
investigative leads and value of the vehicle being the variables of concern (Wexler).


A calculation of the ratio between Plate Hits and Investigative Leads for years 2013–2019 is
given. 2013 was the year in which Piedmont procured the ALPR systems, though they were not
in use until November of that year. A calculation of ratios is relevant in terms of preliminary
inferences on the practical significance of the relationships between variables. The robustness of
ratios is less preferable than statistical testing for determining statistical significance. However,
ratios of these variables have previously been used to estimate ALPR efficacy in the past and are
included to expand previous literature (Piedmont License Plate Reader Analysis Shows 99.97%
of Data Collected is Useless 2015).


A linear regression analysis was performed to ascertain the correlation between Plate Hits and
Investigative Leads and Plate Hits and Stolen Vehicles Recoveries. The year 2020 was not
included in these regression analyses because a completed uniform reporting for 2020 is not yet
available. Tentative reporting of 2020 values are provided in Table 7.


To compare the prevalence of motor theft before and after APLRs, a left-tailed Welch T-Test was
used to test the hypothesis that the observed number of motor thefts after ALPRs, was lower at
statistical significance than before ALPRs. Data was compiled from police reporting from the
years 2004–2020. This is generally the most appropriate statistical test for the nature of this kind
of data.
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At this time there are not enough samples to have a test with a high degree of power without
compromising effect size or significance level 훼 while solely relying on a traditional paired
t-test. Testing the left tail increases power, but priori power is still low. Unequal sample sizes
could result in a higher chance of a type I error using a paired t-test. A Welch’s T-Test generally
may be more robust on different n sample sizes between pre and post ALPR groups, therefore
was selected as the sample means comparison test.


A Mann-Whitney U Test helps supplement. A Mann-Whitney U Test does not test the same
hypothesis as the t-tests, insofar as a traditional t-test examines an equal mean in alternative and
unequal groups, whereas the Mann-Whitney U Test provides an informative approximation by
randomized observations. That is, the probability of our Before ALPR Group X exceeds an
observation from the After ALPR Group Y (in this case, a reduction in motor theft after ALPRs
would be a relevant result) than the probability of an observation from After ALPR Group Y
exceeding an observation from Before ALPR Group X, such that:


P(X > Y) ≠ P(Y > X) ∨ P(X > Y) + 0.5 · P(X = Y) ≠ 0.5


To examine the costs, the City of Piedmont’s 2013 purchase order of 39 ALPR cameras for
$576,378.80 with the ALPR vender 3M is used (“Piedmont 3M Invoice #SS24997 Redacted”).
To calculate the average aggregated cost of individual cameras the sales taxes items of
$34,210.80, $526.20 and $7894.80 are deducted from the $576,378.80 invoice charge resulting
in a non-tax included purchase order of $529,010. When discounting the shipping charge of
$2,690, the real purchase order value is $526,320. Divided amongst the 39 cameras, each
individual camera's value (from the aggregate) is equivalent to $13,495.38.


This number generally comports with $20,000 per camera average evaluation from the Arizona
Department of Transportation projection, as variance in model and purchases may account for
the discrepancy (Eberline 41). This is not to suggest that taxes or shipping costs should not be
included in determining the cost versus benefits of these systems. Rather the separation is
meaningful to maintain a threshold for camera costs, marginal one time shipping events and for
money flowing back into the state by virtue of California and county taxes.


The aggregation of camera costs is helpful rather than to tabulate individual camera costs largely
in part due to the unapparent difference in efficacy between varying camera models. That is, for
the purpose of this estimation, a P392+ camera costing $8,800 and a P392 camera costing
$15,200 is assumed to have a comparable capacity for detecting a flagged vehicle. While the
variety of models and features suggests that different cameras are more apt for fulfilling certain
functions, a reasonable weight on the individual camera variables cannot presently be
determined. Moreover, given that the cameras operate within a network and frequently rely on
additional cameras to track a particular vehicle, this work assumes these cameras, irrespective of
model, are all technically equivalent to each other. See Supplementary Material B: Excerpted
Hardware Listing, Piedmont 2013 3M Invoice-Redacted for an itemized list of costs.
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Efficacy


The following has been reproduced from a compilation of Piedmont Police Department ALPR
Stat Sheets presented at city council meetings. Years 2013–2015 were taken from the “Quarter
2–2015” stat sheet. Years 2015–2017 were taken from the “4th Qtr 2017” report. The full data
from 2015 was updated in the latter’s report. Years 2018–2019 were taken from “Piedmont
Police Department 2019 Year End Report.” At the time of this report, as aforementioned in the
methodology section, completed values for the calendar year 2020 and henceforth were
unavailable. A tentative table for 2020 is provided from the May 17, 2021 Piedmont Police
Department Quarterly Report in Table 7 (Lillevand, 2021).


In 2013, in the month of May, an Investigative Lead was reported without a Plate Hit.
Considering the city had not yet implemented their system, this is a peculiarity. The presumption
is that this is a data quality issue from the City of Piedmont. However, because the data is
unclear on the origin of the information prompting the investigative lead, it is difficult to say
with any certainty that this was a typographical mistake. The majority of the following analysis
operates as if the data was reported correctly. However, a second regression with a “0”
substituting the “1” will be run. Counting the errant (0,1) suggests that the interpretation of the
intercept means that a portion of investigations are related to ALPRs, even with no hits. This is a
practical implausibility.


Table 1.


2013 Plate Hits
Stolen Vehicle


Recoveries


Recovered
Vehicle
Values


Arrests
Related to
ALPR's


Investigative
Leads Related


to ALPR's
May 0 0 0 0 1
June 0 0 0 0 0
July 0 0 0 0 0


August 0 0 0 0 0
September 0 0 0 0 0
October 0 0 0 0 0
November 460 3 13,000.00 1 0
December 532 2 4,501.00 0 0


Totals 992 5 17,501.00 1 1


2014 Plate Hits
Stolen Vehicle


Recoveries
Recovered


Vehicle
Arrests


Related to
Investigative


Leads Related
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Values ALPR's to ALPR's
January 374 1 6,000.00 2 1
February 276 1 20,000.00 1 0
March 323 2 10,000.00 1 0
April 400 0 0 0 2
May 465 5 14,100.00 3 1
June 391 3 26,000.00 0 2
July 394 1 15,000.00 0 1
August 375 2 1,000.00 1 1
September 500 2 2,000.00 0 2
October 742 0 0 0 0
November 692 3 12,432.00 3 0
December 802 2 5,000.00 5 5


Totals 5734 22 111,532.00 16 15


2015 Plate Hits
Stolen Vehicle


Recoveries


Recovered
Vehicle
Values


Arrests
Related to
ALPR's


Investigative
Leads Related


to ALPR's
January 589 1 2,000.00 0 1
February 470 1 4,000.00 0 0
March 537 1 3,500.00 0 0
April 453 1 300 2 1


May 477 5 7,845.00 3 5
June 488 5 43,119.00 1 3
July 499 6 48,001.00 3 5


August 660 3 18,000.00 2 2
September 622 10 35,500.00 6 3
October 624 5 42,500.00 4 2
November 454 1 6,000.00 1 2
December 479 2 15,000.00 0 3
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Totals 6352 41 225,765.00 22 27


2016 Plate Hits
Stolen Vehicle


Recoveries


Recovered
Vehicle
Values


Arrests
Related to
ALPR's


Investigative
Leads Related


to ALPR's
January 340 2 13,500.00 2 2
February 328 1 1,000.00 1 0
March 455 5 27,500.00 5 3
April 545 8 38,100.00 4 1
May 486 7 51,338.00 3 3
June 508 6 19,000.00 6 4
July 609 4 13,500.00 1 2
August 705 0 0 1 1
September 564 8 77,900.00 5 2
October 491 1 1,500.00 1 2
November 645 3 20,445.00 3 3
December 848 6 15,500.00 5 3


Totals 6524 51 279,283.00 37 26


2017 Plate Hits
Stolen Vehicle


Recoveries


Recovered
Vehicle
Values


Arrests
Related to
ALPR's


Investigative
Leads Related


to ALPR's


January 548 5 26,000.00 4 2
February 399 0 0 0 1
March 630 3 27,000.00 0 3
April 699 4 7,000.00 3 1
May 868 5 65,100.00 3 1
June 810 2 17,000.00 2 1
July 787 5 10,938.00 5 1
August 782 2 6,000.00 0 3
September 660 4 20,496.00 4 1
October 666 5 52,000.00 3 3
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November 622 2 17,899.00 2 1
December 693 2 5,500.00 2 4


Totals 8164 39 254,933.00 28 22


2018 Plate Hits
Stolen Vehicle


Recoveries


Recovered
Vehicle
Values


Arrests
Related to
ALPR's


Investigative
Leads Related


to ALPR's
January 605 5 24,000.00 2 1
February 535 3 43,000.00 2 0
March 724 4 113,000.00 3 0
April 780 1 4,000.00 1 2
May 714 5 17,300.00 4 5
June unavailable 2 12,000.00 0 0
July *203 1 500 0 1
August 664 2 10,000.00 2 0
September 705 0 0 0 0
October 809 2 20,000.00 1 1
November 779 2 11,000.00 2 0
December 823 2 3,000.00 0 0


Totals 7341 29 257,800.00 17 10


2019 Plate Hits
Stolen Vehicle


Recoveries


Recovered
Vehicle
Values


Arrests
Related to
ALPR's


Investigative
Leads Related


to ALPR's
January 653 2 6,000.00 0 1
February 735 3 30,000.00 1 1
March 710 3 8,600.00 0 2
April 828 2 35,000.00 2 1
May 852 4 61,000.00 2 1
June 640 0 0 0 1
July 757 5 44,500.00 3 1
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August 730 4 43,500.00 1 5
September 767 2 26,000.00 1 0
October 682 2 21,000.00 0 2
November 958 4 24,000.00 3 2
December 1062 2 4,500.00 1 1


Totals 9374 33 304,100.00 14 18


Over the seven years examined, the respective totals for plate hits:


∑ Plate Hits = 44481


This results in a sample average of 6354 (rounded) per yearly period:


= 44481/7 = 6354푃푙푎푡푒 퐻푖푡푠


Over the 7 years examined, the total of recovered vehicle values:


∑ Value of Recovered Vehicles = $1,450,914.00


Per the estimated recovered vehicle value, the value of $1,450,914.00 over the years 2013–2019
exceeded the initial purchase cost of the cameras (though this evaluation inference presumes no
difference in the utility between the estimated market dollars for recovered vehicles and the
utility of police department funds).


Counting each plate hit as an individual trial and each investigative lead as a statistical success,
over the seven year period the ratio of Plate Hits to Investigative Leads is as follows:


∑ Plate Hits = 44481


∑ Investigative Leads = 119


= 0.0026753 when floating to 7 digits119
44481


Assuming equal weights as mentioned previously in the methodology section, the value of
returned property per 39 cameras is $37,202.92, exceeding the $13,495.38 aggregated average
cost of the cameras.


To help analyze the relationship between an ALPR’s hit and an investigative lead induced by
said hit, a simple regression analysis of Investigative Leads based on Plate Hits was calculated,
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following the general formula of = β0 + β1 (x1,2 ...). For this purpose, NA values were coerced to푌
zero. The predicted number equals:


Investigative Leads = 0.0016818 (Plate Hits) + 0.5260684푌


R2 = 0.0973127 and R = 0.3119499


In the following figure, the values are graphed on a scatter plot with the trendline.


Figure 1.


The absolute value of the statistical measurement of the correlation coefficient R, can fall
between [-1,1]. For classifying the degree of correlation, > 0.7 will be considered strong. A푅| |
general threshold of > 0.7 is considered to be highly correlated, a value between [0.5, 0.7]푅| | 푅| |
is considered moderately correlated, a value between [0.3, 0.5] is considered weakly푅| |
correlated, and a value below 0.3 is considered very weakly correlated (Mindrila and푅| |
Balentyne).


The result R = 0.3119499 shows a weak positive correlation between Plate Hits and Investigative
Leads. Based on this data, the number of Plate Hits is not a satisfactory predictor of Investigative
Leads. Table 2 provides a summary.
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Table 2.


Inference Y = α + βx


Estimation of Slope b = 0.0016818


Degrees of Freedom df = n - 2 = 82


Standard Error Slope SEb = 0.0005657


t-Statistic t = 2.9731929


P-Value p = 0.0038686


To account for the potential of the typographical error for May of 2013, the regression was
performed again. The predicted number of Investigative Leads equals:푌


0.0017755 (Plate Hits) + 0.4645903


R = 0.3275049 and R2 = 0.1072594


The result R = 0.3275049 also shows a weak positive correlation between Plate Hits and
Investigative Leads. From the R value, the adjustment made to address the potential May 2013
error had little effect, though the correlation measured by R is improved by a negligible
0.015555.


Another important potential benefit of ALPR cameras could be a reduction in the instances of
motor theft and improving stolen vehicle recovery. The following investigates that hypothesis.


To analyze the relationship between ALPRs and stolen vehicle recoveries, a regression analysis
of Stolen Vehicle Recoveries based on Plate Hits was calculated. NA values were coerced to zero.


The regression resulted in the following:


Stolen Vehicle Recoveries = 0.0034823 (Plate Hits) + 0.7750678푌


R = 0.4152355 and R2 = 0.172405


Figure 2 provides a scatterplot of Stolen Vehicle Recoveries and Plate Hits. Table 3 is a record
of the summary statistics.
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Figure 2.


As previously, a > 0.7 is considered strong. A general threshold of > 0.7 is considered to푅| | 푅| |
be highly correlated, a value between [0.5, 0.7] is considered moderately correlated, a푅| | 푅| |
value between [0.3, 0.5] is considered weakly correlated, and a value below 0.3 is considered푅| |
very weakly correlated. R = 0.4152355 shows a weak positive correlation between Plate Hits and
Stolen Vehicle Recoveries. Based on this data, the number of Plate Hits is not a satisfactory
predictor of Stolen Vehicle Recoveries.


Table 3.


Inference Y = α + βx


Estimation of Slope b = 0.0034823


Degrees of Freedom DF = n - 2 = 82


Standard Error Slope SEb = 0.0008425


t-Statistic t = 4.1332964


P-Value p = 0.0000858


To analyze the effect of ALPR treatment, the motor thefts before Piedmont installed ALPRs
versus motor thefts after Piedmont installed ALPRs are compared. Below in Table 4 is a year by
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year count of instances of motor thefts. Figure 3 provides a line graph. In the 10 years preceding
Piedmont’s first full year of ALPRs in 2014, 509 vehicles were reported stolen. Between
2014–2020, 215 vehicles were reported stolen. In the Before ALPR group, the annual average of
stolen vehicles was 50.9. The annual average for the After ALPR group is 30.714. It is observed
that the Before ALPR group has a lower average of motor thefts, by 20.186, than the After ALPR
group. Further data analysis is necessary to assist in determining the difference between these
group means.


Table 4.


Year ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13


Motor Thefts
Before ALPRs 77 61 75 55 44 43 17 53 42 42


Year ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 ‘20


Motor Thefts
After ALPRs 40 38 25 16 17 19 60


Figure 3.


To compare the sample means between the “pre” and “post” ALPR group, a Welch T-Test
follows. To increase the test power and because less stolen vehicles after the installation of
ALPRs would be the relevant result, the calculation is set for a left tail, to better ascertain if the
After samples were smaller than the Before samples. Therefore the alternative hypothesis is H1:
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After < Before. For the purpose of this test, the year 2013’s results are counted in the Before
ALPR group, given the late presence of ALPRs in that year, potential lag in results from ALPRs,
lag in public perception of the existence of a potential criminal deterrent, and a lack of a clear
point of severance to make a f(2013) and f(2013′). The sample data is below in Table 5.


Table 5.


Stolen Vehicles Before
ALPRs


Stolen Vehicles After
ALPRs


77
61
75
55
44
43
17
53
42
42


40
38
25
16
17
19
60


The results of a two sample t-test (Welch), using T distribution (DF=13.7804) (left-tailed):


Table 6.


Stolen Vehicles Before ALPRs Stolen Vehicles After ALPRs


푋 50.9 30.714286


n 10 7


s 17.647474 16.183472


Skewness -0.209852 1.031928


Normality 0.5257 0.2216


P-Value 0.985526
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At a confidence level of 95%, the null hypothesis that ALPR cameras are not related to a
reduction in instances of stolen vehicles is retained. Since the P-value > α, there is a failure to
reject H0. The average of Before's population is considered to be greater than or equal to the
average of the After's population. In other words, the observations sampled support H0. The
P-value equals 0.985526, (p(x≤T) = 0.985526 ).


This means that if H0 is rejected, the chance of type I error (rejecting a correct H0) would be too
high: 0.9855 (98.55%). This result is generally considered a high P-value, which is relevant as
the larger the p-value the more it supports H0. The test statistic T = 2.437890, and is in the 95%
critical value accepted range: [-1.7633 : ∞]. At 20.19, x1-x2, is in the 95% accepted range:
[-14.6000 : ∞].


The statistic S' = 8.280. The data does not have any outliers as detected by the Tukey Fence
Method, given k=1.5. The assumption of normality was checked based on the Shapiro-Wilk Test,
α = 0.05. The priori test power is low (0.2507), therefore the test may not reject an incorrect H0.
Based on a two-tailed F test, σ1 is considered as equal to σ2 (P-value is 0.863). Sample R code for
a demo of this test may be found in Appendix A.


Failing to reject the null hypothesis, the difference between the samples after the installation of
ALPR cameras and the samples before the ALPRs was not statistically significant.


To supplement the t-test, a left-tailed Mann-Whitney U Test is also used. Unlike the null
hypothesis and alternative of the t-test, where the null hypothesis states that there is no
relationship between the sample groups, a Mann-Whitney U Test null hypothesis assumes that
the distributions of the groups are the same in terms of the probability of observing a value from
one group and comparing to the other. Mann-Whitney U test has little power. The total sample
size for motor thefts is only slightly above the threshold of 7 samples in which the test would
always return P < 0.05. The result statistic is U.


The normal approximation is used. The statistic's distribution is N(35,10.2342). The data contains
ties and identical values, the normal approximation that uses the ties correction is used. A ties
correction of 0.0024509803921568627 was used. The P-value = 0.9905, (p(x≤Z) = 0.9905).
Since P-value > α, there is failure to reject H0.


The randomly selected value of Before ALPRs' population is assumed to be greater than or equal
to the randomly selected value of After APLRs' population. The probability of a type I error is
high, 0.9905. The test statistic Z equals 2.345, which is in the 95% region of acceptance:
[-1.6449, ∞]. U = 58.5, is in the 95% region of acceptance: [18.1659,7 0]. The observed
standardized effect size, Z/√(n1+n2), is large (0.57). That indicates that the magnitude of the
difference between the value from Before ALPRs and the value from After ALPRs is large. The
results of the Mann-Whitney U Test should not be considered a definitive conclusion. The
tentative result is that there is a lack of evidence supporting the hypothesis that ALPRs are an
effective treatment. As more samples become available, future research can revisit this line of
testing, the demo code in R may be found in Appendix B.
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Discussion


When taking the complement of plate hits to investigative leads ratio, 99.73247% of ALPR hits
do not lead to investigative leads. This does not represent the ratio of license plate scans to
investigative leads however. When investigating the returned vehicle value, the estimated market
value of the cars seems to suggest that over the period of a few years, in this instance, three
years, the value of returned property could be comparable to the cost of the hardware
surveillance infrastructure investment, not controlling for upkeep and service costs. However,
this return on investment may not be generalizable, as the case study subject of Piedmont, a high
income area, may have a market value of stolen cars that is not representative of other
populations, thereby a larger rate of return than may be expected from other metropolitan areas
with a comparable number of cameras. Moreover, given the weak relationship between ALPR
cameras and vehicle recoveries, there is a lack of clear evidence suggesting that the cameras have
paid for themselves.


Present accounting of ALPR efficacy is limited by a lack of formal reporting standards by
municipal police agencies. Calif. Veh. Code § 2413 along with Calif. Civil Code §§ 1798.29,
1798.90.5 which pertains to license plate readers, limits the availability of data which would
accompany an internal audit for research purposes. As seen in Supplementary Material A:
Piedmont Stolen Vehicles 2010–2014 and TABLE 1, while the chance of a “hit” leading to an
investigation may be determined, there is a lack of raw information on the number of total plates
scanned by all cameras leading to a “hit”. Therefore, it is unclear how many license plates (and
therefore cars) are being scanned.


Data on plate scans was effectively unobtainable. A public records act request was sent to the
City of Piedmont. The police records specialist replied that there was nothing responsive to the
request as the data was only kept for a short number of days and did not relay further data. Policy
438.8 of the Piedmont Police Department Policy Manual states that:


The policy of the Piedmont Police Department is to utilize ALPR technology to capture
and store digital license plate data and images while recognizing the established privacy
rights of the public. All data and images gathered by the ALPR are for the official use of
this department. Because such data may contain confidential information, it is not open to
public review (2017).


Reviewing other municipalities that have ALPR policies in the same region, such as the City of
Alameda, similarly shows a propensity for city police departments to disallow review of their
license plate data (Alameda Police Department Policy Manual, Policy 462, Automated License
Plate Readers 2010). While it is ethically upright to purge unnecessarily stored data and give
proper consideration to the sensitivity of their records, totals for plate scans would be a valuable
inclusion in a police department crime report. Total scan numbers, for example, the number of
cars scanned in a given month, are not connected to specific individuals, nor places and do not
presently pose a compromise to the public’s expectation of privacy.
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The most proximate extrapolation was from analyzing an account from Piedmont’s Flock
Safety’s Operating System, which houses the police department’s online transparency portal
(Piedmont CA PD Transparency Portal). The website does not host historic data, but does give a
count for the number of vehicles detected in the “last 30 days”. The count is not updated daily,
but periodically at intervals that are unclear. For a thirty day period, which spanned August of
2021, overlapping with September of 2021, it was reported that 122,050 vehicles were detected
by the ALPRs. Because there is no current reporting of August 2021 ALPR statistics listing
number of hits and investigative leads, August of 2019’s data was used as a preliminary
substitute, as it was the most recent available data for the same month. Reviewing the ratio of the
aforementioned variables, compared to number of license plate scans results in the following:


Reported scans for a 30 day period (August–September, 2021) = 122050


Ratio of Plate Hits Per Plate Scans Using August of 2019 numbers: 730/122050 = 0.0059811


Number of Plate Scans Per Investigative Leads Related to ALPRs Using August of 2019
numbers: 119/122050 = 0.0009750


While this data shows that the overwhelming bulk of scans did not translate into hits or
investigative leads, without the proper data, this observation is conjectural.


In 2018, Oakland included in its Surveillance and Community Safety Ordinance comprehensive
reporting and audit mandates for surveillance technologies including ALPR systems (“Oakland
City Council / Rules for Surveillance Use / 4.26.2018”). Since then, the Californian cities of
Berkeley, Davis, and San Francisco, have adopted similar policies using the Oakland template. In
future calendar years, the audits and reports for these cities will become available, allowing for a
greater understanding of ALPR efficacy, though they differ from Piedmont’s template of
reporting. A type of reporting similar to Piedmont’s is preferable. Reporting should encapsulate
to the fullest extent that is feasible to include metrics of desired outcomes, such as vehicle thefts,
recovered vehicles and so forth.


More data would strengthen the power of the T-Test. As of now, there is a higher than desired
outcome of a type I error, that is, a false positive.


The City of Piedmont is exploring an expansion of its ALPR network. If the city procures
additional ALPRs, it would be beneficial to continue analyzing the costs and benefits of the
efficacy of these camera networks. One specific question would be whether or not more cameras
equals more investigative leads as a consequence of more coverage, or would there be
diminishing returns? Supplementary Material C: Excerpts of Quoted Prices from Piedmont
Council ALPR Expansion Agenda Meeting 07/01/2019 provides quoted costs and listings of
the proposed expansion. When new reporting is released, the efficacy of the plate readers can be
compared with these costs. Tentative reporting from the Piedmont police department regarding
2020 shows an uptick in motor thefts, as seen in Table 4. Preliminary figures for 2020 can be
seen in the following table.
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Conclusion


The low ratio of hits to investigative leads casts doubt on the practical significance of the
reliability of ALPRs to translate hits of license plates to investigative leads for law enforcement.
The findings also show that the correlation between license plate hits and investigative leads is
statistically weak and the correlation of plate hits and stolen vehicle recoveries is also
statistically weak. The low degree of correlation fails to demonstrate that plate hits are a strong
predictor of the desired responses. And that, while the average number of stolen vehicles since
the installation of ALPRs is observed to be lower than years prior, a sample means comparison
test does not suggest statistical significance. Therefore, the data from Piedmont fails to suggest
that ALPRs are an effective treatment at deterring vehicle theft. Despite the market value of
recovered vehicles exceeding the camera costs, given the lack of evidence supporting a strong
relationship between the cameras and recovered vehicles, it cannot be determined that the camera
costs were recuperated.


Table 7.


2020 Plate Hits
Stolen Vehicle


Recoveries


Recovered
Vehicle
Values


Arrests
Related to
ALPR's


Investigative
Leads Related


to ALPR's


January 938 0 0 0 NA


February 602 1 16,000.00 1 NA


March 710 1 15,000.00 0 NA


April 702 7 61,500.00 5 NA


May 624 3 15,000.00 1 NA


June 721 3 10,000.00 2 NA


July 805 3 6000 1 NA


August NA 2 3,800.00 2 NA


September 1275 3 9,000.00 2 NA


October 879 5 12,000.00 1 NA


November 1005 3 9,500.00 0 NA


December 820 3 9,500.00 2 NA


Totals 9081 34 167,300.00 17
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Appendix A: Demo R input for Two Sample T-Test


> BeforeALPRs1<-c(17,42,42,43,44,53,55,61,75,77)
> AfterALPRs1<-c(16,17,19,25,38,40,60)
> t.test(BeforeALPRs1, AfterALPRs1, alternative = "less", paired = FALSE, var.equal =
FALSE, conf.level = 0.95)


Appendix B: Demo R input for Mann-Whitney U Test


> BeforeALPRs2<-c(77,61,75,55,44,43,17,53,42,42)
> AfterALPRs2<-c(40,38,25,16,17,19,60)
> wilcox.test(BeforeALPRs, AfterALPRs, alternative = "less", paired = FALSE, exact =
FALSE, correct = TRUE)
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Supplementary Material A: Piedmont Stolen Vehicles 2010–2014
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Supplementary Material B: Excerpted Hardware Listing and Invoice
Redacted, Piedmont 2013 3M
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Supplementary Material C: Excerpts of Quoted Prices from Piedmont
Council ALPR Expansion Agenda Meeting 07/01/2019
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2011 Mesa Arizona (PERF study)

“LPR use did not reduce crime in the hot routes and zones” (pg. vii, para 2)

“Lum and colleagues (2010) found that the use of LPRs in auto theft hot spots did not result in 
a reduction of crime generally or auto theft specifically, during the period of time measured.” 
(pg.7, para 2) (this is the George Mason report we also cite to in our Secure Justice analysis, as 
it further confirms ALPR are not effective crime fighting tools)

“Table 1 also shows that the direction of changes in vehicle theft from the two week pre-
intervention period to the intervention weeks and from the intervention weeks to the 
postintervention weeks were not indicative of treatment effects from LPR use. Vehicle theft 
dropped in all three groups from the pre-intervention to the intervention weeks. In the post-
intervention weeks, the LPR routes had a slight increase in vehicle theft, while the manual 
and control routes experienced further declines.” (pg. 27, para 1) (this is why statistical 
regression models are necessary, crime rises and falls independent of surveillance tech since it 
has no deterrent effect)

Fn “In our later multivariate models, where we control for pre-intervention levels of vehicle 
theft, we no longer observe a difference between the LPR route and the control group on this 
measure. However, the manual group does emerge as having lower two week post 
intervention vehicle theft levels (based on UCR data) than the control group.” (pg. 27, para 1)

“The assigned treatment (either manual or LPR) did not have a statistically significant 
impact on vehicle theft CFSs relative to controls during the treatment period. However, 
although LPR hot routes do not see a significant change during the post two-week period, the 
manual group witnessed a statistically significant decline. Manual hot routes in the post two-
week period after treatment had decreased odds of having a call-for-service for vehicle 
theft by 75% (1 minus the odds ratio of .25) compared to the control group.” (pg. 31, para 1) 
(manually checking license plates was more effective than automated license plate readers)

“Given the general lack of effects in the models above, particularly for the LPR treatment, 
displacement and diffusion seem unlikely. The statistical non-significance of the indicator 
for treatment in adjacent routes also provides some indication that neither displacement nor 
diffusion occurred.” (pg 32, Sec. 5.4) (translation: ALPR is not a statistically significant 
treatment, and it did not push crime out of view around the corner away from the testing zone)

“No statistically significant differences were observed (see Table 6) across the control, LPR 
and manual groups based on CFS (control= 0.94, LPR= 1.72, and manual= 1.33; F= 1.00, df=2, 
51; p= 0.374, n= 54) or UCR crime reports (control= 0.67, LPR= 0.72, and manual= 0.67; F= 
0.02, df=2, 51; p= 0.983, n= 54) for vehicle theft during the intervention weeks.” (pg. 37, Sec. 
6.2.2, para 2)

“Impacts of the LPR and manual check treatments were statistically non-significant during 
both the treatment weeks and the post-intervention weeks.” (pg. 39, para 1)



“The assigned treatment (either manual or LPR) does not have a statistically significant 
impact on auto theft calls relative to controls during the treatment period or two weeks post-
treatment.” (pg. 40, Sec. 6.3.2)

“This pattern and the lack of direct effects in the target areas leads us to conclude that neither the 
LPR nor the manual check patrols produced displacement or a diffusion of benefits into 
surrounding areas.” (pg. 42, para 1)

Fn. 36 “The small number of vehicles recovered during the experiment precluded us from doing 
a rigorous analysis of whether LPR use leads to faster recoveries of stolen vehicles. However, 
based on our small number of cases, we did not find indications that vehicles detected by 
LPR were recovered more quickly than other vehicles.” (pg. 43)

“However, the manual group does emerge as having lower two-week post intervention vehicle 
theft levels (based on UCR data) than the control group in Phase 1.” (pg. 44, para 1) (translation 
– the visual impact of human police manually checking is likely more effective than mostly 
invisible technology doing the same task)

“Our results, at least based on Phase 1, suggest that a specialized vehicle theft unit can have an 
effect on reducing vehicle theft compared to the control group, but only when this group does 
manual checking of plates as opposed to using the LPR equipment.” (pg. 44, para 2)

“However, we did not find evidence that the LPR reduced actual vehicle theft rates for our 
targeted areas. Instead, we found that the same special vehicle theft unit conducting manual 
plate checks was able to reduce vehicle theft rates, but only in Phase 1. The fact that we did 
not lower vehicle theft rates with the use of the LPR equipment is in some ways not too 
surprising. First, our results are similar to Lum and colleagues’ experimental study (2010) 
that recently demonstrated that LPR equipment was not associated with reductions in auto 
theft.” (pg. 49, Sec. 7.2, para 1)

“Regardless of potential impact, cost alone is likely prohibitive in the current economic climate, 
where many police departments (especially in Arizona) are under such budgetary pressure that 
layoffs of personnel are being considered. And the other side of the cost question is return on 
investment. If a police chief asks, “what do I get in return for my $80,000 investment?;” the 
response from this study (based on Phase 1 data) is a hit rate of 24 hits divided by 457,368 plates 
scanned or a hit rate of .00005 (or in terms of hours: 45 LPR routes * 8 hours each= 360 hours 
and this produced 24 hits; or 1 hit every 15 hours of use of the device). This is even less 
compelling given the outcomes produced by the special unit manual condition (8 hits in Phase 1), 
and the evidence of a deterrent effect with this condition. It could be reasonable for a police 
chief to conclude that his or her agency might be able to achieve a reasonably high hit rate 
and greater deterrence of auto theft simply by re-assigning a small number of officers to 
the auto unit and increasing the rate of manual checking or perhaps by requiring patrol 
officers to do extensive manual checking in designated hot routes (thereby saving $80,000).” 
(pg. 50, para 1)



***********policeforum.org/assets/docs/Free_Online_Documents/Technology/combating%20a
uto%20theft%20in%20arizona%20-
%20a%20randomized%20experiment%20with%20lpr%20technology%202011.pdf

March 2018 Vallejo Study (done by BetaGov – a known law enforcement ally in 
“statistical” research)

“The control data also showed that 35 percent of all hits were misreads for the mobile 
readers, with a similar number (37 percent) for the fixed readers.” (pg. 14 “Trial and 
Results”)

“The study was conceived and run by the officers;” (pg. 15, para 1)

*******theiacp.org/sites/default/files/2018-08/March%202018%20RIB.pdf 

2010 George Mason “Center For Evidenced-Based Crime Policy”

“However, we also discovered this rapid adoption is occurring in a low-information 
environment; the evidence-base for the effectiveness and effects of LPR is weak.” (pg. vii, para 
3)

“The PERF researchers measured the effect of LPR systems on rates of vehicle theft along “hot 
routes” or traffic corridors that were suspected of having a high rate of auto theft traffic. The 
findings suggest that, while LPR technology significantly enhances rates of license plates 
“reads”, the number of plates scanned in and of itself does not predict a reduction of vehicle 
theft rates.” (pg. 4, para 2)

“Especially with law enforcement technologies, efficiency is often mistakenly interpreted as 
effectiveness, which can perpetuate a false sense of security and a mythology that crime 
prevention or progress is occurring (Lum, 2010). Further, especially in the case of license 
plate readers, efficiency may not be significantly connected to effectiveness.” (pg. 5, para 3)

“In the PERF study, no crime reduction impact was found from LPR use on auto theft in hot 
spots.” (pg. 9, para 3)

“While results show no statistically significant reductions on crime in experimental hot 
spots…” (pg. 29, para 2)

“Similarly, we did not discover a statistically significant specific deterrence effect of LPR 
deployment in hot spots on auto theft or auto-related crimes.” (pg. 53, para 1)

“Indeed, the PERF findings (Taylor et al., 2010) were similar. That research team also found 
that hot spots in which LPR was used did not see the same significant reductions in crime 
compared to hot spots in which an autotheft specialized unit did manual-checking (although the 
LPR patrols had more detections of stolen automobiles). From these findings, any blanket-



statement supporting agency purchase or government funding of LPR devices should be 
viewed cautiously.” (pg. 56, para 3)

********cebcp.org/wp-content/evidence-based-policing/LPR_FINAL.pdf 
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EXECUTIVE SUMMARY / ABSTRACT 

License Plate Recognition Technology (LPR) is a relatively new tool for law enforcement that reads 

license plates on vehicles using a system of algorithms, optical character recognition, cameras, and 

databases.  Through high-speed camera systems mounted on police cars or at fixed locations, LPR 

systems scan license plates in real time, and compare them against databases of stolen vehicles, as well 

as vehicles connected to fugitives or other persons of interest, and alert police personnel to any matches.  

Although the use of LPR technology is extensive in the United Kingdom and becoming more prevalent in 

the United States, research on LPR effectiveness is very limited, particularly with respect to how LPR use 

affects crime. 

This report presents results from a randomized field experiment with LPRs conducted by the Police 

Executive Research Forum and the Mesa, Arizona Police Department (MPD) to target the problem of auto 

theft.  The experiment sought to determine whether and to what extent LPR use improves the ability of 

police to recover stolen cars, apprehend auto thieves, and deter auto theft.  We did this by examining the 

operations of a specialized 4-car MPD auto theft unit that worked in auto theft hot spots over a period of 

time both with and without LPR devices.  

The experiment was conducted in two phases.  Phase 1 of the study, which lasted 30 weeks, 

involved operations focused on “hot routes”—high risk road segments, averaging 0.5 miles in length, that 

we believed auto thieves were likely to use based on analysis of auto theft and recovery locations and the 

input of detectives.  At randomly selected times over this 30-week period, officers worked 45 randomly 

assigned routes using the LPR equipment (each police car was equipped with an LPR system) and another 

45 randomly selected routes doing extensive manual checks of license plates.  An additional 27 routes 

were randomly assigned to serve as a control group for the analysis of trends in auto theft.  (These routes 

received only normal patrol operations.)   
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In Phase 2, conducted over 18 weeks, operations shifted to larger “hot zones” of auto theft activity 

that averaged about 1 square mile in size.  Fifty-four hot zones were identified and randomly assigned to 

the same conditions as in Phase 1.  At randomly selected times during Phase 2 officers worked 18 zones 

using the LPRs and another 18 zones doing manual license checks. The remaining 18 zones served as a 

control group that received only normal patrol. 

Each phase involved the same number of officers working approximately one hour a day in each 

LPR and manual route/zone for eight days spread over two weeks.  (For purposes of surveillance, 

investigation, and pursuit, the auto theft unit operated as a team with all officers working in the same route 

or zone at the same time.)  The main difference was that in Phase 2 the officers conducted more roving 

surveillance. 

Experimental results showed that LPR use considerably enhanced the productivity of the auto theft 

unit in checking license plates, detecting stolen vehicles and plates, apprehending auto thieves, and 

recovering stolen vehicles. Combining results across both phases, the use of LPRs resulted in 8 to 10 

times more plates checked, nearly 3 times as many “hits” for stolen vehicles, and twice as many vehicle 

recoveries.  Further, all hits for stolen plates, all arrests for stolen vehicles or plates, and all recoveries of 

occupied vehicles were attributable to use of the LPRs (all arrests for stolen vehicles and recoveries of 

occupied vehicles occurred in Phase 1).  

Across both phases, use of the LPRs produced 36 hits for stolen vehicles or plates, 5 arrests for 

stolen vehicles or plates, and 14 vehicle recoveries (4 of which involved occupied vehicles).  These 

numbers are modest relative to the time officers spent using the LPRs (the officers worked 192 shifts over 

the course of the two phases, using LPRs approximately half of the time); however, the results were 

constrained by a number of factors, including limits on the data that were entered into the LPR system 

(which consisted primarily of state-level data on stolen automobiles), relatively low levels of auto theft in 

Mesa during the experiment, and, perhaps most importantly, the design of the experiment, which required 
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the officers to work the locations according to a predetermined, randomized schedule (in order to ensure 

that the places and times worked with LPRs were comparable to the places and times worked without 

LPRs).  Data from other operations by the auto theft unit suggest that officers using LPRs can improve hits 

for stolen vehicles considerably when targeting operations based on recent theft data and daily traffic 

patterns.  Our experiment primarily demonstrates the improvements in productivity that police can achieve 

using LPRs relative to manual license checks under equal conditions. 

LPR use did not reduce crime in the hot routes and zones, though note that the dosage of LPR 

intervention in each location was modest.  However, the manual license check operations produced short-

term reductions in auto theft during Phase 1 of the experiment.  We speculate that the unit had a more 

visible presence when doing manual checks because they spent more time moving along the main routes 

as well as roaming parking lots, apartment complexes, and side streets—often at slow speeds and with 

frequent pauses.  This may have made the officers more conspicuous and made it more obvious to 

onlookers that they were checking vehicles.  These effects were likely intensified by the smaller locations 

the officers worked during Phase 1.  When using the LPRs in Phase 1, in contrast, the officers were more 

likely to make quick passes through side streets and parking lots and then remain at fixed positions along 

the route.  Finally, we did not find evidence of crime displacement or a diffusion of crime control benefits 

associated with either form of patrol in either phase. 

We conclude by discussing limitations of the study, questions for future research, and policy 

implications of the results (such as how police might optimize the use of LPRs to improve recoveries of 

stolen vehicles and apprehension of auto thieves while also achieving the crime reduction benefits of the 

manual license check patrols).
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1. INTRODUCTION 

The field of vehicle theft research has been growing and receiving increasing attention by the 

research community in recent years (Clarke & Harris, 1992; Herzog, 2002; Kriven & Ziersch, 2007; Levy, 

2008; Maxfield, 2004; Rice & Smith, 2002; Walsh, 2009; Walsh & Taylor, 2007a, 2007b). This is good news 

as this is an all too common offense (despite the recent downward trend) with around a million vehicle 

thefts occurring per year (ranging from 1.64 million in 1990 to just fewer than 800,000 in 2009 [FBI, 2010]).  

Also, research suggests that 90 percent of vehicle thefts are reported to the police, a rate much higher than 

for other types of thefts (Krimmel & Mele, 1998).  The high frequency and high reporting rate of vehicle 

thefts leads to this being a sizeable portion of police work in many jurisdictions. According to the FBI’s 

Uniform Crime Reports (UCR), property loss as a result of motor vehicle theft totaled $7.6 billion for 2005 

(down to about $6.4 billion for 2008; FBI, 2009), accounting for 11% of Part I offenses recorded by the FBI 

(Lamm Weisel, Smith, Garson, Pavlichev, & Warttell, 2006).  The volume of vehicle theft rose from the mid-

1980s to the early 1990s and then began to decline (Newman, 2004).  While the data indicate a downward 

trend in vehicle theft since the 1990s, this may be due to the results of a number of enhancements to 

vehicle security at the manufacturer level (Newman, 2004).  However, motor vehicle theft remains a 

significant problem for the police across the U.S.  Although about 57% of the value of vehicles stolen is 

recovered, most thefts do not result in an arrest (FBI, 2009).  The arrest rate for vehicle theft nationwide 

was only about 10% in 2009 (FBI, 2010).   

One recent innovation which could serve as a useful tool for law enforcement in addressing this 

serious problem is license plate recognition (LPR) technology.  Like many new technologies, there is 

evidence that an increasing number of law enforcement agencies are turning to LPR equipment as a tool to 

address vehicle theft.  However, this equipment is expensive and to-date there is little rigorous evidence of 

its effectiveness.  While there may be some obvious efficiency gains from automating the process of 

checking license plates, it is unclear if this equipment is effective at driving down the number of vehicle 
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thefts or increasing the arrest rate for vehicle theft.  These are the key questions examined in this paper 

based on data collected during a randomized experiment with LPR equipment in Mesa, Arizona.  

 

2. LITERATURE REVIEW 

LPR is a relatively new technology in the U.S. but has been used since the 1980s in Europe to 

prevent crimes from vehicle theft to terrorism (Gordon, 2006).  LPR is based on optical character-

recognition technology originally developed in Italy for sorting letters and parcels and later extended to 

reading license plates.  LPRs serve as a mass surveillance system for reading license plates on vehicles 

using a system of algorithms, optical character recognition, cameras, and databases.  Through high-speed 

camera systems mounted to police cars, LPR systems scan license plates in real time, and compare them 

against databases of stolen vehicles, as well as vehicles connected to fugitives or other persons of interest, 

and alert police personnel to any matches.  Under “Description of Intervention,” we provide a detailed 

description of LPR technology.  The use of LPR technology is part of a broader movement in law 

enforcement to adopt new technologies such as surveillance systems (see Koper, Taylor & Kubu, 2009).  

An extensive literature has emerged on the use of surveillance systems, particularly closed-circuit 

television, or CCTV (see Welsh & Farrington, 2008).  Based largely on studies in the United Kingdom, this 

technology appears to be effective in reducing vehicle crimes on public streets and in parking facilities. 

However, there has been little research to date on LPR surveillance technology.  

In their detailed review of the LPR literature, Lum and colleagues (2010) identified two main types 

of evaluations of LPR technology. These include evaluations which assess (1) whether LPR physically and 

mechanically does what it is supposed to do (for example, how accurately and quickly it scans, reads, and 

matches license plates); and (2) whether the use of LPR actually results in greater detection and 

deterrence for preventing and reducing crime.  In this first area of research, the outcome assessed included 

areas such as the number of plates accurately scanned within an hour, the number of accurate “hits,” and 
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in some cases the number of arrests made by LPR units. These and other internal assessments within 

police agencies are largely concerned with how accurate and quickly the technology works compared to the 

previous manual, tag-by-tag approach (see Lum, Merola, Willis, and Cave, 2010) and include studies by 

Cohen, Plecas, and McCormick (2007), the Maryland State Highway Authority (2005), the Ohio State 

Highway Patrol (2005), the PA Consulting Group (2003, 2004) and the Home Office (2007). These studies 

on the efficiency of LPRs are reviewed below.  The second line of research examines the effectiveness of 

LPR on crime outcomes.  Currently, other than this PERF study, only one other study of the effectiveness 

of LPRs exists. This is the experimental evaluation conducted by Lum and colleagues (2010) from George 

Mason University.  In that randomized controlled trial, also funded by the National Institute of Justice, Lum 

and colleagues examined both the efficiency of LPR units and their crime control effectiveness compared to 

other approaches.  We will discuss the findings from the George Mason study later in this review.  

 

2.1. Efficiency Research on LPR Technology 

The UK has the greatest amount of law enforcement related experience with LPR technology, 

which it used to aid in responding to attacks by the IRA in the 1990s (Manson, 2006).  In fact, the Home 

Office made £32.5 million available to British police for the years 2005-07 for the use of LPR (see 

*******police.homeoffice.gov.uk).  One of the first UK agencies to use LPR was Northamptonshire.  In the 

first year of using LPR, officers stopped 3,591 vehicles which yielded 601 arrests, and produced £500,000 

in revenue from untaxed vehicles (Innovation Groups, 2005).  Also, a 17-percent reduction in vehicle-

related crime was recorded in the first six months.  In another UK pilot, officers used LPR to recover £2.75 

million in stolen vehicles/goods, seize £100,000 worth of drugs, and achieve an arrest rate more than 10 

times the national UK average (PA Consulting Group, 2004).  

Currently in the U.S., LPR systems are being utilized at toll booths, in parking areas/structures, in 

traffic studies, and for building security. In a recent national survey of large law enforcement agencies 
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(LEAs) completed by the Police Executive Research Forum (Koper, Taylor & Kubu, 2009), about 38% of 

the sample of LEAs reported using LPR technology,1 with only 5% reporting that their LPRs were obsolete 

and 63% reporting them to be effective at scanning license plates. Of the 62% of the sample not using 

LPRs, about one-quarter planned to acquire LPR technology and about one-third felt that the LPR would be 

a valuable technology for their agency and help them address an important operational need.   

In 2004, the Ohio Highway Patrol became one of the early adopters of LPR technology and 

attached LPR devices to toll plazas (Patch, 2005).  After four months, they recovered 24 stolen vehicles 

and made 23 arrests.  When compared to the same time period in 2003, this represented a 50-percent 

increase in stolen vehicle recoveries with a combined total of $221,000 in recovered property.  In a pilot test 

of LPR software conducted by the Washington Area Vehicle Enforcement Unit, that agency recovered 8 

cars, found 12 stolen plates, and made 3 arrests in a single shift (McFadden, 2004).  Anecdotally, we have 

learned that a small number of other agencies have implemented LPR technology in single police vehicles, 

with the Sacramento Police Department having nearly 3 years of experience with LPRs, and the Los 

Angeles Police having equipped 36 vehicles with LPRs.  

 Although LPR systems have documented benefits, there are also limitations.  First, inaccuracies 

may arise due to plates that are bent, are covered with certain reflective material, are positioned high (as 

on certain trucks), are very old, or are obscured by common obstructions such as trailer hitches, mud and 

snow, and vanity plate covers (see McFadden, 2005).  Some states have addressed these issues by 

making certain obstructions of license plates illegal.  Next, one reason why the LPR system was successful 

in the UK is the uniformity of the UK license plate design.  Plate designs in the U.S. vary by state and even 

within states.  This results in false hits when plate numbers from one state match those of cars stolen in 

other states.  The devices also sometimes misread plates, though this problem should decline as the 

                                                           
1 .  In another national survey, Lum et al. (2010) found that 37% of large agencies and 4% of small agencies were using LPR as 
of 2009.  However, the vast majority of agencies using LPRs—86%--had no more than 4 of the devices. 
 



5 
 

technology improves.  Also, there may be some concerns about invasion of privacy issues, potential abuse, 

and erroneous traffic stops.  However, an important advantage to this technology is that it does not raise 

concerns about racial or ethnic discrimination.  As opposed to some profiling approaches, plates are 

examined for all passing vehicles, and the system only alerts the officer if the vehicle is stolen. 

 Another limitation to the use of LPR technology for apprehending vehicle thieves is that thieves 

may often abandon stolen vehicles before the cars are reported stolen and entered into police data 

systems.  In Mesa, Arizona (our study location), we estimate that only one-third of car thefts are reported 

within three hours of occurrence, based on analysis of data from 2006 and 2007.  These delays reflect lags 

in the discovery of vehicle thefts (e.g., a car stolen at night might not be discovered as missing until the 

following morning) as well as delays in reporting by victims after their discovery of a theft.2  Further, some 

vehicle thieves switch the license plates of stolen vehicles with those stolen from other cars; victims who 

have had their plates swapped for those of a stolen car may be unaware of this for a long period, thus 

providing thieves with additional time to operate their stolen vehicles. 

 Despite these limitations, LPRs are a promising law enforcement technology with the potential to 

help police increase recoveries of stolen cars (and the speed with which stolen cars are recovered), 

increase apprehension of vehicle thieves, reduce vehicle theft (through incapacitation and deterrence), and 

apprehend other wanted persons (which may help to reduce crimes besides vehicle theft).  In some 

instances, the devices may also help police solve criminal investigations by providing records of cars that 

were in or near a crime location around the time of a criminal act. The LPR also has the potential to help 

counteract the arrest avoidance strategies of vehicle thieves. Copes and Cherbonneau (2006) outline a 

number of strategies that vehicle thieves use to avoid being arrested and demonstrate that thieves are 

aware of how they drive and act to present an appearance of being a normal driver so that police and 

others pay them no attention. Using LPR equipment, police are not reliant solely on their ability to spot 
                                                           
2 Note that these are rough estimates because the exact time of many vehicle thefts cannot be determined. 
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suspicious activity because every driver is scanned and this technology may nullify the skills some vehicle 

thieves have developed.   

Nevertheless, there have been only a small number of pilot evaluations of LPR programs, and only 

one other study using rigorous experimental methods (see below).3  The potential benefits of LPR use must 

also be weighed against their costs, which could include financial costs (the devices range from $20,000 to 

$25,000 in price) as well as some loss of privacy for citizens whose plates are scanned (thus resulting in a 

record of where they were at a given time).4   

 

2.2. Effectiveness Research on LPR Technology 

Working with the Alexandria (VA) Police Department and Fairfax County (VA) Police Department, 

Lum and colleagues (2010) report on a randomized controlled trial involving auto crime hot spots and LPR 

deployment across two jurisdictions.  Lum and colleagues (2010) tested for both specific deterrence of 

auto-related crimes and for general deterrence of crime. To do this, they randomly allocated LPR 

deployment in half of all hot spots (n=30) across two jurisdictions to test whether LPR use by a marked 

patrol unit yields a specific deterrent effect on auto thefts and a more general deterrent effect on crimes. Of 

the 30 hot spots, 15 were randomly assigned to receive the LPR deployment intervention, while the other 

15 received “business as usual” policing (no change in the existing police activities in that area). To select 

approximately equal number of hot spots from each jurisdiction (13 of the hot spots fell in APD’s jurisdiction 

                                                           
3 The situation has not been much better with regard to the evaluation of other vehicle theft prevention programs (e.g., use of bait 
cars).  While they are greater in number (see Barclay, Buckley, Brantingham, Brantingham, and Whinn-Yates, 1995; Burrows 
and Heal, 1980; Decker and Bynum, 2003; Poyner, 1991; Maxfield, 2004; Mayhew, Clarke and Hough, 1980; Plouffe; Research 
Bureau Limited, 1977; Riley, 1980; and Sampson, 2004), none of these auto-related evaluations applied randomized 
experimental designs or rigorous quasi-experimental methods.   
 
4 A counter perspective on this issue, brought to our attention by an anonymous reviewer, is that while the lingering attitude 
(resentment over “Big Brother” technology) does present a public relations problem, LPR use is not an invasion of privacy when 
conducted on public roads. Some believe that there is no reasonable expectation of privacy in public spaces where no one can 
expect to remain invisible or unscanned.   
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and 17 in FCPD’s jurisdiction), they block-randomized by jurisdiction, randomly selecting seven from 

Alexandria City and eight from Fairfax County.  

The experiment was designed to last 30 officer working days for each of two officers. For each 

working day for each officer, they randomly selected five of the experimental hot spots per officer per day 

so that multiple hot spots per shift could be visited for 30-minute periods. Lum and colleagues (2010) found 

that the use of LPRs in auto theft hot spots did not result in a reduction of crime generally or auto theft 

specifically, during the period of time measured. This may be due to the relatively low intensity of the LPR 

intervention during the experiment (about 30 minutes per day for 10 non-consecutive days of intervention 

per LPR hot spot), which were limited by resources and shift constraints, or the timeliness and 

comprehensiveness of the base of data that the LPR units accessed.  

 

3. GUIDING FRAMEWORK FOR THE STUDY 

Our study was designed to advance the field of policing research through a large-scale randomized 

experiment in Mesa, AZ with LPR devices, grounded in a hot spot policing framework and the “journey-

after-crime” literature, to study an understudied area of the effects of LPR devices on vehicle theft.  

Specifically, we sought to test the utility of LPR use at locations with heavy concentrations of vehicle theft 

transit activity identified through journey-after-crime analyses.  In our study, we extend the concept of “hot 

spots” of crime to “hot routes” of crime.  That is, transit routes that are used as thoroughfares to move 

stolen vehicles.  Given that vehicle theft involves the rapid movement of the stolen property (i.e., the motor 

vehicle); we do not limit our analysis to the location of the vehicle theft but instead consider the route the 

auto thief took after stealing the vehicle.  Focusing on these “hot routes,” we examine how LPR use affects 

recoveries of stolen cars, apprehension of vehicle thieves, and levels of vehicle theft.  

 Our study builds on work that has been done on hot spots of crime.  This work has highlighted data 

which shows that crime is not evenly distributed across a city and that instead is concentrated in small 
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areas (see Brantingham & Brantingham, 1981; Sherman, Gartin &. Buerger, 1989; Sherman & 

Weisburd,1995; Pierce et al., 1988).  The studying of the relationship between crime and geography is not 

new and dates back to the 1800s (see Guerry, 1833; Quetelet, 1842) in Europe and in the U.S. to the 

"Chicago School" of sociology (see Burgess, 1925; Shaw & McKay, 1942).  In the late 20th century work on 

crime concentrating in small places was rekindled in places like Boston (Pierce, Spaar & Briggs, 1986) and 

Minneapolis (Sherman, Gartin & Buerger, 1989).  Additional evidence for crime concentration at places has 

been found for crimes such as burglary (Forrester, Chatterton, & Pease, 1988; Forrester, Frenz, O'Connell, 

& Pease, 1990; Farrell, 1995), property crime (Spelman, 1995), gun crimes (Sherman & Rogan, 1995b), 

and drug dealing (Weisburd & Green, 1995; Eck, 1994).   

By locating the LPR equipment in our study in areas where auto thieves are most likely to travel we 

hoped to capitalize on this general criminological finding that there is something about a few places that 

facilitates crimes and something about most places that prevents crimes.  The theoretical underpinning for 

hot spots is based generally on routine activity theory/situational crime prevention (Cohen & Felson, 1979; 

Felson 1994) and offender search theory (Brantingham & Brantingham, 1981). Routine activity theory and 

situational crime prevention can also facilitate understanding of hot spots policing by identifying whether 

policing strategies strengthen capable guardianship via increasing risks and efforts, reducing rewards and 

provocations or removing excuses for crime (Eck & Weisburd, 1995; Eck & Clarke, 2003). Offender search 

theory recognizes that crime is very opportunistic and that offenders respond to cues given out by the 

environment.  These “releaser cues” stimulate the release of otherwise inhibited behavior, and hot spots 

policing focuses on reducing these opportunities (also known as opportunity blocking [Clarke, 1992; 1995]). 

 The existing body of research on other policing strategies based on hot spots has been impressive.  

In the Minneapolis Hot Spots Experiment (Sherman & Weisburd, 1995) the concept of developing a policing 

strategy on the location of hot spots was first formally tested.  Sherman and Weisburd found that preventive 

patrol was more effective when it was more tightly focused on hotspots.  More recently, Braga (2001, 2005) 
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presents evidence from five randomized controlled experiments and four quasi-experimental designs that 

hot spots policing programs generate crime control gains without significantly displacing crime to other 

locations. These crime prevention effects were reported at general crime hot spots (Sherman & Weisburd, 

1995), high-activity violent crime places (Braga, Weisburd, Waring, Green Mazerolle, Spelman, & Gajewski, 

1999), gun violence hot spots (Sherman & Rogan, 1995a), and drug markets (Weisburd & Green, 1995; 

Sherman & Rogan, 1995b). While none of these studies were focused on reducing vehicle theft, we 

hypothesized that the same logic that led to successful outcomes for these hot spot interventions should 

apply to our experimental evaluation of vehicle theft and LPRs.  As an intervention targeted at vehicle theft, 

LPR is a type of situational crime prevention (Clarke, 1995) and can serve as a type of approach that alters 

the environmental risks for vehicle thieves. 

 In considering the placement of LPRs in our study, we built on the existing literature on the 

geographic concentration of vehicle thefts (see Barclay, Buckley, Brantingham, Brantingham, & Whinn-

Yates, 1995; Copes, 1999; Fleming, Brantingham, & Brantingham, 1995; Henry & Bryan, 2000; Plouffe & 

Sampson, 2004; Potchak, McCloin & Zgoba, 2002; Rengert, 1996; Rice & Smith, 2002).  Spatial analyses 

of crime have generally examined two different but related aspects: (1) the spatial patterns of the offense 

locations (e.g., Craglia, Haining, & Wiles, 2000; Levine & Associates, 2000); and (2) the spatial patterns of 

the paths related to crime activities (also known as the “journey-to-crime”) (e.g., Smith, 1976; Phillips, 1980; 

Costanzo, Halperin, & Gale, 1986; Wiles & Costello, 2000). Within the journey-to-vehicle theft literature, 

researchers have reported that most vehicle thieves travel relatively short distances to steal vehicles 

(Levine & Associates, 2000). Moreover, certain locations experience more vehicle thefts than do other 

locations (e.g., Kennedy, 1980; White, 1990), due to having environmental characteristics that are very 

attractive to vehicle thieves. For example, in a study in Chula Vista, CA, the researchers (Plouffe & 

Sampson, 2004) identified 10 hot spots that accounted for 23% of the city’s vehicle thefts in 2001.  Rice 

and Smith (2002) found that vehicle theft was higher in areas close to pools of motivated offenders, where 
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social control mechanisms were lacking, and where there were suitable targets such as bars, gas stations, 

motels, and other businesses.  A number of studies have identified non-residential locations as hot spots 

for vehicle theft, including:  parking lots close to interstate highways (Plouffe & Sampson, 2004), high-traffic 

areas (Rice & Smith, 2002), areas near schools (Kennedy, Poulson & Hodgson, n.d.), mall parking lots 

(Henry & Bryan, 2000), and entertainment venues (Rengert, 1996). 

 Of direct relevance to our proposed project is a newer area of research in the criminal travel 

patterns literature, explored by Yongmei Lu, which examines the spatial patterns of stolen-vehicle 

recoveries and the “journey-after crime.”  The journey-after-crime is an offender’s trip with the stolen vehicle 

in order to realize its expected utility, such as a trip to sell or strip the vehicle, a trip to another offense (e.g., 

a robbery), or a joy-ride (Lu, 2003). Dr. Lu demonstrated how GIS and Exploratory Spatial Data Analysis 

can be extended from journey-to-crime to journey-after-crime analyses in a study of 3,271 vehicle theft 

offenses in 1998 in Buffalo (see Lu, 2003).  First, Lu (2003) drew theoretical support for her approach from 

Rational Choice Theory (Clarke, 1983; Cornish, 1993) and Routine Activity Theory (Cohen & Felson, 1979).  

Also, Lu (2003) built on the work of one of the only other published studies of spatial patterns of stolen-

vehicle recoveries, completed by LaVigne, Fleury, and Szakas (2000), in which the researchers designed 

search strategies to track stolen vehicles taken to “chop shops.”  In Lu’s analyses (2003) she found that 

vehicle thieves’ trips from vehicle-theft locations to vehicle-recovery locations were mostly local in nature, 

with travel distances significantly shorter than randomly simulated trips, and she recommended that police 

responding to vehicle theft should check nearby locations first.  Dr. Lu found that the difference in travel 

direction between observed and simulated trips was a combined result of both the criminals’ spatial 

perception and the city’s geography (e.g., street networks).  

 

4.  METHODS 

4.1. Research Site 
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We conducted this study in the city of Mesa, Arizona with the Mesa Police Department (MPD) from 

2008 to 2009. MPD has about 800 sworn officers.  With a population of about 460,000, Mesa is one of the 

United States' fastest-growing cities (since 2000, it has had population growth of about 13%) and currently 

ranks as the 38th largest. The selection of a large urban area is important, for vehicle theft is predominately 

an urban problem (see Clarke & Harris, 1992).  Households in urban areas have rates of vehicle theft that 

are more than three times the rate of rural areas (Bureau of Justice Statistics, 2004). 

Like many large cities, Mesa has a considerable vehicle theft problem.  According to sources in the 

auto insurance industry, the greater metropolitan area of Phoenix, Mesa, and Scottsdale, Arizona ranks 

fourth in the nation for auto theft (http://www.autoinsurancetips.com/car-theft-rates-state).  There are a 

number of reasons that contribute to the vehicle theft problem in Mesa and the state of Arizona as a whole 

(Arizona Automobile Theft Authority, 2006).  First, Mesa and other cities in Arizona have experienced a 

dramatic population increase over the past 20 to 25 years (Arizona Automobile Theft Authority, 2006), with 

transiency arising from the many multi-family housing units found in Mesa.  In these types of residential 

areas, vehicles may be at greater risk to be stolen. Due to the dry, moderate climate in Arizona, vehicles 

also tend to maintain higher value than in other areas of the U.S. due to less weather/road-related wear on 

vehicles.  Also, the close proximity with Mexico allows thieves to get easy access to a foreign shipping 

point.  There are seven official ports-of-entry along the 354-mile Arizona-Mexico border, and major 

California seaports are less than eight hours away.  Further, the public transit system is very limited in 

Mesa, and MPD officers believe that this also contributes to the city’s vehicle theft problem.5  

The number of vehicle thefts in Mesa since 1999 has gone up dramatically and then dropped again in 

most recent years.  It has dropped about 35 percent since 2003 (FBI, 2009).  In 1999 there were 2,851 

vehicle thefts, which increased for three successive years until reaching a high of 5,089 in 2002 and 

                                                           
5 In the view of some MPD officers, many auto thieves simply steal automobiles as a form of transportation for getting from point 
A to point B (also see Copes, 2003 for the motivation of auto thieves). 
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dropping to 4,563 in 2003 and 3,745 in 2004 before increasing again in 2005 to 4,248.  These numbers 

went down further to 3,654 vehicle thefts in 2006 and continued to decrease, dropping to 2,047 in 2008 (the 

year our study began) and 1,303 in 2009 (the year our study concluded) (see http://www.fbi.gov/about-

us/cjis/ucr/ucr).  With about 39 vehicle thefts per week in Mesa at the outset of the project, there was still a 

reasonable pool of cases on which the LPR could have a potential impact, making Mesa an attractive site 

from a research perspective. Later on in the discussion section, however, we consider the impact of 

conducting our study during a 10-year low in vehicle theft in Mesa.  Also, like many police departments, 

MPD is able to arrest only a small percentage of the vehicle thieves—fewer than 6% in 2006 and 2007.6   

 

4.2. Description of Intervention 

LPRs are a mass surveillance system involving high-speed cameras that use optical character 

recognition and algorithms7 to read and evaluate license plates on vehicles.  There are a number of LPR 

devices on the market. MPD used the Remington Elsag Mobile License Plate System (REMLPS) (Model: 

MPH-900S) and deployed all four of its LPR devices for the study.8  The REMLPS operates independently 

in the background and works at patrol and highway speeds, with the capability to handle oncoming 

differential speeds in excess of 120MPH and passing speeds in excess of 75MPH.  Two infrared cameras 

mounted on a cruiser take photos of passing license plates.  The cameras are triggered by the reflective 

material in the plate.  A laptop computer uses character-recognition software to determine the letters and 

                                                           
6 This estimate is based on the number of vehicle thefts and vehicle theft arrests in Mesa from January 2006 through November 
2007.  The arrest figures include arrests for thefts that occurred in other jurisdictions, which is why we report the arrest rate in 
terms of its upper bound. 

7 The algorithms provide for plate localization (finding and isolating the plate on the picture), plate orientation and sizing 
(compensates for the skew of the plate and adjusts the dimensions to the required size), normalization (adjusts the brightness 
and contrast of the image), character segmentation (finds the individual characters on the plates), optical character recognition, 
and syntactical/geometrical analysis (check characters and positions against local government-specific rules) (see 
**********.cctv-information.co.uk/i/An_Introduction_to_ANPR for more detail on the technical elements of LPR technology). 

8 During the study period, the LPRs were used only by the officers participating in the experiment.  
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numbers of the license plate.  That plate is then instantaneously checked against data on stolen cars, 

stolen plates, warrants, and/or other information accessible to the system (below, we discuss the data that 

MPD utilized for their LPR system).  An alarm sounds for each possible match.  The officer then verifies the 

accuracy by looking at the tag before taking any action. The REMLPS is able to read up to 4 lanes of traffic 

with a single vehicle and can read 8,000 to 10,000 plates in just one shift with just a single vehicle mount. 

The REMLPS also has a GPS/time stamping function which records the GPS coordinates and time for 

every plate it reads. 

LPRs automate a process that in the past was conducted manually tag-by-tag and with much 

discretion (see Lum et al., 2010). Officers would see a car that appeared suspicious and provide that plate 

number to a dispatcher, who would check the plate against a database such as the National Crime 

Information Center (NCIC) to see whether the vehicle was stolen (Lum et al., 2010). As pointed out by Lum 

and colleagues, the effective use of LPR is primarily limited by three factors: the system’s ability to read 

license plates accurately; the quality and relevance of the data accessed by LPR to compare with scanned 

plates; and the way in which police departments deploy the machines. While LPR’s may be more efficient 

than manual checking approaches, the question still remains as to whether this technology is more 

effective in reducing, preventing, or even detecting crime (Lum et al., 2010). Especially with law 

enforcement technologies, efficiency is often mistakenly interpreted as effectiveness, which can 

perpetuates a false sense of security and a mythology that crime prevention or progress is occurring (Lum, 

2010). The most accurate license plate readers might be used by law enforcement officials in ways that 

have no specific or general deterrent, preventative, or detection effect (Lum et al., 2010).  

Based on prior experience with the LPRs and consideration of practices used by other agencies, 

MPD chose to deploy their LPRs with a specialized vehicle theft unit focused on the recovery of stolen cars, 

apprehension of auto thieves, and prevention of auto theft.  The vehicle theft unit consisted of four police 

officers and one supervisory officer (not involved in the actual street work) working together in four cars; 
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two were unmarked smaller cars that did not look like police cars, one was an unmarked patrol car, and 

one was a marked patrol car without a light bar.  The unmarked cars provided more investigative options 

(e.g., for surveillance) for the vehicle theft unit, while the patrol cars (particularly the marked one) were 

used for chasing uncooperative suspects.  The unit was provided with four LPR systems (one for each car 

for each of the four non-supervisory officers, allowing for the simultaneous use of all four LPR systems).  

Each of the LPR systems used in our study contained two mobile cameras that were mounted on the rear 

of the vehicles.  The use of a specialized vehicle theft unit also had some advantages in that all of the 

officers of the unit had specialized knowledge and training in vehicle theft and had developed increased 

proficiency in vehicle theft surveillance and investigation.  Over time, the vehicle theft unit also developed 

more refined skills in the nuanced use of four LPR devices at once, and the unit was given the time to just 

focus on vehicle theft and did not have to respond to other calls-for-service.   

The data loaded into the LPR systems consisted primarily of state-level data on stolen vehicles, 

stolen license plates, and other vehicles of interest (e.g., vehicles linked to robberies).  The data also 

contained information on warrants for a few nearby localities (Tucson and Gilbert) but not for Mesa itself.  

The LPR systems did not have wireless, real-time connections; thus information was loaded into the 

system manually on a daily basis.  However, officers could add information into the system based on recent 

alerts while they were in the field. 

 As described below, the research team worked closely with the MPD to design a two-phase 

randomized experiment in which the vehicle theft unit was assigned to work at particular locations and 

times using the LPR devices.  They were also assigned to work at other comparable locations and times 

doing manual checks of license plates.  This enabled us to compare the productivity and impacts of the 

vehicle theft unit when using LPRs and when not using LPRs.  
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4.3. Experimental Design 

Among the flaws found in many policing intervention studies are designs with non-comparable 

comparison groups (see Mazerolle, Soole, & Rombouts, 2005).  While there are exceptions, many policing 

intervention studies make little attempt to draw comparison groups in ways that maximize the likelihood that 

they will be similar to the intervention/treatment group.  The problem with these types of studies is that 

although measured differences can be statistically controlled, the many unmeasured variables related to 

the outcome variable (e.g., susceptibility to change) cannot be controlled.  Randomized controlled trials 

(RCTs) are typically thought of as the best method or the “gold standard for eliminating threats to internal 

validity in evaluating social policies and programs (Berk, Boruch, Chambers, Rossi, & Witte, 1985; Boruch, 

McSweeny, & Soderstrom, 1978; Campbell, 1969; Campbell & Stanley, 1963; Dennis & Boruch, 1989; 

Farrington and Petrosino, 2001; Riecken, Boruch, Campbell, Caplan, Glennan, Pratt, Rees, & Williams, 

1974; Weisburd, 2003).  RCTs provide the best counterfactual describing what would have happened to the 

treatment group if it had not been exposed to the treatment (Cook, 2003; Rubin, 1974; Holland, 1986).  Our 

project, along with the Lum and colleagues study (2010), represents the first study of LPR equipment with 

an experimental design (specifically a place-based randomized control design). 

 

4.3.1. Two-Phase Design 

We conducted our study in two phases.  In the first phase, conducted over 30 weeks from August 

2008 to March 2009, we maximized the number of hot locations in our study to include 117 auto theft “hot 

routes”—i.e., high-risk road segments that we believed auto thieves were likely to use based on analysis of 

auto theft and recovery locations and the input of detectives.  These 117 identified routes were randomly 

assigned to one of three conditions: the auto theft unit working with LPRs, the auto theft unit working 

without LPRs, or normal patrol with no LPR monitoring and no auto theft unit. In Phase 2, conducted over 

18 weeks from April 2009 to August 2009, we moved to a smaller number of larger “hot zones” (n= 54) for 
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auto theft activity.9  Each of the 54 hot zones was randomly assigned to a similar set of three conditions.  

Each phase involved the same number of officers providing approximately one hour of treatment a day to 

each route/zone for eight days spread over two weeks.  The main difference was that in Phase 2 the 

officers were able to do more roving surveillance, which the officers felt better corresponded to the way 

they would use the equipment after the study. Phase 1 provides for a more statistically powerful 

comparison of the LPR equipment, even introducing some artificiality in how the officers were constrained 

in their patrol activity to smaller hot spots and more fixed surveillance, to answer the theoretical question of 

does LPR have a measureable effect under the most controlled circumstances.  Phase 2 provides a test of 

LPR use in what would likely be a more typical operational context for MPD.  By conducting our study in 

two phases, we will have better data to help to improve LPR deployment strategies. 

4.3.1.1. Design considerations for both phases. One of the first considerations we had to 

consider was where to use the LPR equipment.  The MPD felt that if they just used the LPRs evenly across 

the city they would miss many stolen cars.  There was broad agreement that the LPRs need to be used in 

places where stolen cars were most likely to be driven.  Based on discussion with MPD, the lag time it 

takes before a vehicle is reported to the police as stolen and entered into the MPD database precluded our 

team from using the LPR device in the specific hot spots where vehicles are actually typically stolen.  

Instead, in planning for Phase 1 of the experiment, we used “journey-after-crime” spatial analyses and input 

from MPD personnel to identify all the main transit routes in Mesa (n= 117) where vehicle thieves are most 

likely to drive stolen vehicles (including dumping/destination points). In addition to using geographical 

analysis to determine our study locations, we also wanted to include a number of detective/officer 

nominated routes to assure that our routes were based on the latest intelligence collected by MPD, much of 

which is not reflected in official MPD crime statistics and is often of a more qualitative nature.  To assure no 

                                                           
9 While phase 1 and phase 2 were carried out over different time periods, the same conditions were present for all 
the randomly assigned groupings and unbiased estimates can be derived for each assigned hot route/zone. 
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bias entered into our study, we used the variable of who designated the route (i.e., was the route selected 

based on geographical analysis or by designation by a detective/officer) as a stratification variable in our 

random assignment at Phase 1, assuring that all three study conditions had an equal proportion of routes 

designated through these different methods.  We also analyzed the variable of who designated the route in 

our later statistical models and found this variable to be non-significant in all models.  Thus, in defining our 

sample, we sought to strike a balance between having a sample large enough to provide reasonable 

statistical power, selecting routes that were sufficiently active (i.e., “hot”), accounting for officer intelligence, 

and garnering officer support for the project.  As described below, the Phase 1 hot routes also provided the 

basis for the design of the hot zones in Phase 2. 

4.3.1.2. Description of Phase 1 hot routes.  For Phase 1, the hot routes were on average about a 

half mile in length, were a mixture of residential and business areas, and included different types of roads 

(interstate roads, highways, and residential streets). 10 Two-thirds of the 117 routes were selected based on 

geographic analysis of theft and recovery locations.11  Using data on 1,668 automobiles that were both 

stolen and recovered in Mesa during 2007 and using the shortest travel time between each corresponding 

theft and recovery location as a likely estimate of thieves’ journey after crime, we selected 78 roadways that 

had the highest number of estimated trips by vehicle thieves.  However, the other one-third of the 117 

routes was selected based on interviews with detectives and officers.   

4.3.1.3. Description of Phase 2 hot zones.  For Phase 2 of the study, the research team worked 

with the auto theft officers to divide the entire area encompassing the Phase 1 hot routes (and their and 

                                                           
10 In defining the routes, we divided roads into smaller segments based on natural divisions (i.e., intersections and other natural 
breaks).   
 
11 This approach is not without its limitations given that it was based on recovered cars only, leaving out a considerable 
percentage of vehicles that are never recovered.  That is, it is possible that the routes used by thieves who steal cars that are 
never recovered may in fact be different from the routes of recovered cars. As a result, our methodology may be based on a non-
representative sample of “hot routes.” However, there is little that the research team could do about this (after all, the routes 
remain unknown because the vehicles were never recovered).  Also, while this may affect the generalizability of our findings, it 
does not affect the internal validity of our study. 
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corresponding theft and recovery hot spots) into 54 zones of approximately equal size.  The boundaries for 

these zones were determined based on both the Phase 1 GIS analysis and the officers’ expert judgment 

and were designed around roadways and other natural divisions.  The hot zones were on average about 

1.2 square miles in size.  Similar to the Phase 1 routes, they contained a mixture of residential and 

business areas and different types of roads (interstate roads, highways, and residential streets  

 

4.3.2. Random Assignment and Intervention Delivery 

In each phase, the hot locations (either routes or zones) were randomly assigned to a similar set of 

three conditions using computer generated random numbers (see Shadish, Cook & Campbell, 2002).  We 

used a stratified random allocation procedure (see Boruch, 1997) and randomized hot routes and zones 

within statistical “blocks” to allow for the likely substantial variation across places (Weisburd & Green, 

1995).12  Routes and zones assigned to condition 1 received LPR enhanced patrol by the vehicle theft unit. 

Condition 2 involved assigning routes or zones to the same specialized vehicle theft unit for patrol and 

surveillance without the LPRs (in these routes and zones, the officers did manual plate checks through their 

car mounted computer terminals).  Condition 3 was our control condition; these routes and zones received 

normal patrol only (i.e., no patrol by the auto theft unit, with or without LPRs). We used this third group of 

routes as a comparison group to assess how the operations of the auto theft unit affected trends in auto 

theft in the treated routes and zones.   It is worth noting that all three conditions (LPR, manual license plate 

checking and the control group) received standard patrol services, except the control group received no 

                                                           
12 This type of randomized block design, of allocating cases randomly within groups, minimizes the effects of variability on a 
study by ensuring that like cases will be compared with one another (see Fleis, 1986; Lipsey, 1990; Weisburd, 1993).  Pre-
stratification ensures that groups start out with some identical characteristics and will ensure that we have adequate numbers of 
places in each of the cells of the study.  For Phase 1, we used four stratification variables: length of the hot route, speed limit of 
the route, ease of surveillance for running plate checks (as graded by MPD officers/detectives), and whether the route or zone 
was determined based on geographical analysis or by designation by a detective/officer.  For Phase 2, we stratified based on the 
size of the hot zone, whether or not the zone contained a major freeway, and the number of auto thefts in the zone during the 
prior year. 
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other interventions beyond standard patrol services.  Our objective was to assess the effectiveness of LPR 

technology— not special units versus non-special units.  Therefore, we included two types of control groups 

that would not use the LPR equipment:  one group would be a specialized vehicle theft unit doing manual 

license plate checking and another group would be regular patrol units doing manual license plate 

checking.  All of the assignments were followed carefully by the MPD in both phases.13   

For Phase 1, 45 of the 117 transit routes were randomly assigned to receive LPR enhanced patrol 

by the vehicle theft unit, another 45 routes were assigned to the same specialized vehicle theft unit for 

patrol and surveillance without the LPRs, and 27 routes were assigned to normal patrol (the control 

condition).14  We divided the 30-week intervention period into 15 bi-weekly periods.  Routes selected for 

intervention by the vehicle theft unit (both the LPR routes and manual check routes) were randomly 

assigned to receive treatment during one of these bi-weekly periods (the officers worked 10-hour shifts 4 

days a week, resulting in 8 days of treatment for each route).  During each bi-weekly period, the unit 

worked three LPR routes and three manual check routes, each of which was patrolled daily for 

approximately an hour (each route received a approximately eight hours of intervention by four officers, or 

32 officer-hours).  The time of day during which the unit patrolled each route was also varied according to a 

preset schedule so that the unit would not work the same routes at the same time each day (the unit 

conducted their patrols Wednesday to Saturday from 3:00 p.m. to 1:00 a.m.).15  Hence, both the bi-weekly 

                                                           
13 We discussed the option of an “override process” as a safety valve for the MPD.  That is, if a location is deemed by the Chief 
of MPD to require the LPR intervention, then that place will receive it.  Despite this option, no “overrides” were deemed 
necessary by the MPD in either phase. 
 
14 It is worth noting that all three conditions (LPR, manual license plate checking and the control group) received standard patrol 
services, except the control group received no other interventions beyond standard patrol services.  
 
15 The LPR and manual routes and zones were scheduled in alternating order each day (i.e., the officers would work an LPR 
route, followed by a manual route, followed by another LPR route, etc.).  On some days, the unit could not work all scheduled 
routes or zones due to special circumstances (such as making an arrest that took the unit out of commission for the rest of the 
shift).  In these instances, the unit resumed patrolling the next day according to the schedule set for that day.  These deviations 
cancelled out over the course of the experiment so that the unit spent equivalent amounts of time working LPR and manual 
check routes and zones. 
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treatment period and time of day patrolled were determined randomly for each route.  This type of design 

ensured that the places and times worked with LPR and without LPR were comparable. 

When using the LPRs, the officers’ general operating strategy was to “sweep” each route (checking 

parking lots and side streets within the targeted route) at the beginning of the shift and then conduct fixed 

surveillance on the route (with officers positioned along different sides and parts of the route).  When 

working the manual check routes, the officers used the same initial sweeping strategy and then focused 

their efforts on particular parts of the assigned routes by roaming around these areas to maintain speeds 

with the local traffic or by parking at traffic lights to check plates.  The officers doing manual checks were 

not able to remain stationary, for that limited their ability to see and check license plates of cars passing by 

rapidly.  

For Phase 2, 18 of the 54 hot zones were randomly assigned to receive LPR enhanced patrol by 

the vehicle theft unit, another 18 zones were assigned to the same specialized vehicle theft unit for patrol 

and surveillance without the LPRs, and 18 routes were assigned to normal patrol (the control condition). 

We divided the 18-week Phase 2 intervention period into nine bi-weekly periods.  Routes selected for 

intervention by the vehicle theft unit (both the LPR routes and manual check routes) were randomly 

assigned to receive treatment at a similar dosage as was provided in Phase 1 (8 days of treatment for each 

zone with approximately one hour of dosage per day by four officers, or 32 officer-hours).  The time of day 

during which the unit patrolled each zone was also varied (as was done in Phase 1) according to a preset 

schedule so that the unit would not work the same zones at the same time each day.  As with Phase 1, 

both the bi-weekly treatment period and time of day patrolled were determined randomly for each route in 

Phase 2.  As noted earlier, officers put more emphasis on roving surveillance during Phase 2 in comparison 

to Phase 1.  
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4.3.3. Monitoring the Assignment Process 

For both phases, procedures were established to monitor the integrity of the assignment process 

(and monitor for expectancy, novelty, disruption, and local history) and to measure and statistically control 

for any contamination (especially for hot spots contiguous with each other).  We were able to use the LPR 

equipment, which provides a GPS coordinate for every license plate scan, to check that the officers were 

using the LPR equipment to assess the integrity of the treatment assignment process and assess if officers 

strayed out of their assigned areas (which none did, except for a few emergency cases in both phases 

where the vehicle theft unit was needed to provide backup in a few high-level calls-for-service related to 

violent crime).  The officers also maintained logs to document their time at the hot routes/zones, deviations 

from the study protocol, and the nature and results of any “hits” from the LPR and manual checks (see the 

“measures” section below).  In both phases, our team conducted detailed interviews and “ride-alongs” with 

the vehicle theft unit officers and other patrol officers to assess their use or non-use of the LPR equipment 

and conduct treatment integrity checks (e.g., query them on their adherence to the study protocols).  No 

problems were revealed through these treatment integrity checks. 

 

4.4. Measures 

First, we collected a series of variables to describe the hot routes in our study based on public 

works/engineering data from the city of Mesa.  Our length of route variable we categorized into three 

groups: short (.02 miles to .43 miles), medium (.44 miles to .89 miles) and long hot routes (0.9 miles to 2.01 

miles).  The shorter routes tended to be in more residential areas and the longer routes tended to be on 

highways or other major thoroughfares.  We calculated the average speed limit of route and created three 

categories(1=25 or 30 mph, 2=35 or 45 mph, 3= 55 mph),  We developed a four point rating scale to 

measure whether the hot route provided good opportunities for conducting surveillance (e.g., a large sign 

for the officers to hide their car behind).  Two detectives used a four-point scale to assess each route in our 
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study (1= very hard, 2= somewhat hard, 3= somewhat easy, and 4= very easy to do surveillance) and 

achieved high inter-rater reliability (over 0.9). We also recorded whether the hot routes were determined by 

geographical analysis (coded as 1) or by recommendation from an auto theft detective (coded as 0) that 

this was an area that was traveled by auto thieves frequently.  For the large hot zones of the Phase 2 

experiment we included some additional measures, including:  the presence of a freeway(s) in the zone 

(yes or no), and the size of the zone (in square miles).  

Next, we collected a variety of traditional police outcome measures of enforcement activity for the 

hot spot transit routes/zones and surrounding areas, including calls-for-service (CFS) data for vehicle theft, 

incident/Uniform Crime Report (UCR) data on vehicle thefts, and arrest data on vehicle theft.  We also 

worked with the MPD to develop a vehicle theft/LPR database to track police contacts and other activity 

associated with the LPR use and manual license plate checks.  For both the LPR and manual check 

treatments, the vehicle theft unit collected data on the number of plates scanned or typed, the number of 

“hits” (i.e., matches to stolen plates and plates of stolen vehicles), date and time data on these “hits,”, 

number of occupied and unoccupied vehicles recovered, number of persons arrested, and the number of 

hours spent scanning or checking license plates during each treatment of a route.16   

For the Phase 1 analysis, we also created 500-foot and 2,500-foot buffers around each hot route.  

The 500-foot buffer was used to define the boundaries of the hot route; that is, a “hit” or a vehicle theft 

would “count” for a route for the purposes of our research if it occurred either on the specific street of each 

hot route or within 500 feet of the route.  This allowed us to include parking lots along the route and other 

similar areas in the immediate proximity of the hot route that officers covered during their sweeps.  The 

2,500 foot buffer was used to measure potential crime displacement or diffusion of crime control benefits 

                                                           
16  The LPR devices collect much of this data automatically.  They also store a record and GPS coordinates of each scan and 
each “hit.” 
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into other micro areas surrounding the hot routes.  (For Phase 2, we tested for possible displacement or 

diffusion effects based on changes in adjacent zones.) 

Our auto theft outcome measures were collected for all pre-intervention, intervention, and post-

intervention weeks of the study period.  We focus on effects during the two-week period of the intervention 

for each route/zone and for the two-week period immediately after the intervention.  Our post-intervention 

measure of only two-weeks was selected to correspond to the two-week intervention period and also 

because we hypothesized that the effects of the intervention were not likely to last beyond a short-time 

frame.  That is, it is hard to imagine implementing a two-week intervention that could create effects beyond 

a short period of time.  Therefore, we did not test for longer term effects unless there was evidence of 

change during the two weeks immediately following the intervention.  

We have divided our results section into two parts:  (1) Finding from Phase 1 and then (2) findings 

from Phase 2.  In the discussion section we discuss and compare the results across the sections. 

 

5. PHASE 1 RESULTS 

The first sets of analyses (see Table 1 and 2) describe the key analytic variables and summarize 

the nature of the distribution of our data.  Table 1 includes means and standard deviations for 

continuous/interval-level variables (with statistically significant analysis-of-variance results noted on the left 

side of the table).  Table 2 presents counts, percentages and chi-square results for data with more limited 

distributions.  Note that 15 hot routes corresponding to freeway segments were dropped from our analysis 

of the UCR and CFS data because they do not appear as location points within MPD’s data system.  

Consequently, our analysis of auto theft patterns is based on 102 hot routes. 
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TABLE 1 
Phase 1: Means (standard deviations) for Three Study Conditions and Entire Sample   

Variable  MEAN (SD)   
  

LPR 
Manual 
Plate 

Checking 
Control All cases 

 N 

        
Number of CFS (911) for vehicle theft         

Before txt period  .78(1.6) .41(0.7) .83(1.3) 0.65(1.3)  102 
During txt period  .65(1.1) .38(0.6) .57(0.8) 0.53(0.9)  102 
2 weeks after txt   .70(1.8) .08(0.3) .35(0.8) 0.38(1.2)  102 

        
Number of vehicle theft offenses (UCR)17        

Before txt period  .35(0.7) .26(0.7) .22(0.5) .28(0.7)  102 
During txt period  .30(0.6) .26(0.4) .26(0.5) .27(0.5)  102 
2 weeks after txt (F=4.7 [2,99] p<.01)  .25(0.4) .05(0.2) .04(0.2) .13(0.3)  102 
        

Number of plates checked for criminal activity                    
(F=128.8 [1,88] p<.001) 

 10,164 
(5,196) 

1,313 (609) _____ 5,738 
(5,774) 

 90 

        
Average length of route in miles  .57(0.4) .62(0.5) .57(0.4) .59(0.5)  117 
        
Average speed limit of route  37(8.6) 36(9.1) 38(9.5) 37.1(8.9)  117 
        
Average surveillance rating for route  2.8(1.1) 2.8(1.1) 2.8(1.1) 2.8(1.1)  117 
        
Routes determined by GIS analysis  .64(0.5) .69(0.5) .67(0.5) .67(0.5)  117 

 

5.1. Analysis for Pre-Treatment Differences across the Three Study Conditions 

As seen in Table 1, no pre-treatment differences emerged in our three study conditions based on 

the length of the routes, speed limit of the routes, potential for effective surveillance, whether the routes 

were determined by GIS analysis or officer/detective nomination, pre-treatment UCR crime levels, or pre-

treatment CFS levels.  The evidence from Table 1 suggests that our random assignment process worked 

as planned and created comparable intervention/control conditions.   

Next, we examine whether the routes covered by the specialized vehicle theft unit with the LPR 

had more “hits” (positive detections of a vehicle theft crime), more arrests for vehicle theft crimes (stealing 

of vehicles and/or license plates), and more recoveries for stolen vehicles than the routes covered by the 
                                                           
17 There were 117 routes in the study.  However, for our 15 highway routes we generally do not have UCR data measures 
(generally highway routes are not noted as location points within MPD’s UCR database), leaving us with complete data for these 
measures on fewer cases (n= 102).   
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specialized vehicle theft unit with manual plate checking.  These results are followed by tests of whether 

the routes covered by the specialized vehicle theft unit with the LPRs had reductions in vehicle theft 

compared to the routes covered by the specialized vehicle theft unit with manual checking and compared to 

standard patrol (no specialized unit and no LPR). 

 

5.2. Bivariate Models 

5.2.1. Effects of LPR, Compared to Manual Checking, on “Hits,” Arrests, and Recoveries 

The vehicle theft unit when using the LPR (457,369 total plates checked or 10,164 on average 

across the LPR covered routes) conducted statistically more (F=128.8 [1,88] p<.001) license plate checks 

(7.74 times more) than when the same unit (see Table 1 above) did manual plate checking (59,073 total 

plates checked or 1,313 on average across manual routes).  The routes with the LPR had statistically (2.7 

times) more total hits for stolen cars crimes (see Table 2 below) than the manual routes (16 versus 6; X2= 

3.7, p<.05).18 The routes with the LPR had eight hits for stolen plates (see Table 2) compared to statistically 

fewer (zero) hits for stolen plates for the manual routes (X2= 10.3 [1], p<.01).  The routes with the LPR had 

three arrests for stolen cars (see Table 2) compared to statistically fewer (zero) arrests for stolen cars for 

the manual routes (X2= 4.3 [1], p< .05).  The routes with the LPR had one arrest for stolen plates (see 

Table 2) compared to zero arrests for stolen plates for the manual routes (a non-statistically significant 

result of X2= 1.4 [1], p=.24).19   

The routes with the LPR had four recoveries for occupied stolen vehicles (see Table 2) compared 

to (marginally) statistically fewer (zero) recoveries for occupied stolen vehicles for the manual routes 
                                                           
18 It can also be seen in Table 2, that the “hit” rate is larger than the combined total of stolen vehicles and stolen plates 
recovered (16 to 10 in the LPR category of Table 2 on page 25).  This can be accounted for by the fact that some vehicles are 
identified as stolen by the LPR system but the auto theft unit is unable to stop the vehicle safely and it gets lost it in heavy traffic. 
 
19 Although our focus here is on hits and results related to auto theft, it is also worth noting that the auto theft unit obtained 5 hits 
for other matters (e.g., matches to the license plates of vehicles belonging to people wanted on warrants) when using the LPRs 
in contrast to only 1 such hit when doing the manual checks.  Arrests for crimes not related to auto theft (e.g., arrests for 
warrants or other crimes witnessed by the officers) numbered 5 in both the LPR and manual check routes.  
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(Fisher’s Exact Test, p<.05).  The routes with the LPR had six recoveries for unoccupied stolen vehicles 

compared to a statistically similar number of recoveries (five) for unoccupied stolen vehicles for the manual 

routes (X2= 1.5, n.s.).  Thus, by nearly every measure, the productivity of the vehicle theft unit was several 

times higher when using the LPR devices. 

TABLE 2 
Phase 1: Comparison of Counts/Percentages for Key Analytic Variables 

Variables  LPR Manual Plate 
Checking 

All cases  X2[df]  N 

Number of arrests         
Vehicle theft arrest  3 (6.7%) 0 (0%) 3(2.8%)  4.3 [1]*  90 
Stolen plate arrests  1 (2.2%) 0 (0%) 1(1.1%)  1.4 [1]  90 
         

“Hits” for crimes         
Stolen cars  16 (26.7%) 6 (13.3%) 22 (20%)  3.7[2]*  90 
Stolen license plates   8 (15.6%) 0 (0%) 8 (7.8%)  10.3[2]**  90 

         
Number of recoveries for stolen vehicles         

Occupied stolen vehicles  4 (8.9%) 0 (0%) 4 (4.4%)  5.7[1]*  90 
Unoccupied stolen vehicles  6 (11.1%) 5 (11.1%) 11 (11.1%)  1.5[2]  90 

 

5.2.2. Effects of LPR on Levels of Vehicle Theft: Intervention Weeks  

Table 1 shows the average level of vehicle theft, as defined by 911 calls and UCR reports, for the 

LPR and manual check groups during three successive periods:  the two weeks prior to the intervention, 

the two intervention weeks, and the two weeks following the intervention.  To provide a comparator for the 

treated hot routes, control routes were also randomly assigned a “treatment” bi-weekly period (from among 

the 15 bi-weekly periods during which the interventions were implemented). Thus, we compare changes in 

vehicle theft in the treated routes during their intervention and post-intervention weeks (which were 

selected randomly) to changes in the control routes during randomly selected weeks.   

No statistically significant differences were observed (see Table 1) across the control, LPR and 

manual groups based on CFS20 (control= .57, LPR= .65, and manual= .38; F= 0.956, df=2,99; p= 0.39, n= 

                                                           
20 We note that the category of CFS is uniformly larger than the UCR report data. The reason for this is that the CFS database 
includes a broader group of cases than the UCR database which only counts actual reported crime. For example, the CFS 
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102) or UCR crime reports (control= .26, LPR= .30, and manual= .26; F= 0.081, df=2,99; p= 0.92;n= 102) 

for vehicle theft during the intervention weeks. 

 

5.2.3. Effects of LPR on Levels of Vehicle Theft:  Post-Intervention Weeks 

During the two post-intervention weeks, CFS related to auto theft were lowest in the manual check 

routes (0.08), followed by the control routes (0.35) and the LPR routes (0.70).  These differences had 

marginal levels of statistical significance (F= 2.64, df=2,99; p= .08, n= 102).  However, we observed a 

statistically significant difference (see Table 1) across the control, LPR and manual groups based on UCR 

crime reports (control= 0.04, LPR= 0.25, and manual= 0.05; F= 4.73, df=2,99; p = .01, n= 102) for vehicle 

theft during the two week post-intervention period.  The LPR group had a slightly higher number of vehicle 

thefts (based on UCR) in the two week period post intervention compared to the manual plate checking 

group or control group.21 Table 1 also shows that the direction of changes in vehicle theft from the two-

week pre-intervention period to the intervention weeks and from the intervention weeks to the post-

intervention weeks were not indicative of treatment effects from LPR use.  Vehicle theft dropped in all three 

groups from the pre-intervention to the intervention weeks. In the post-intervention weeks, the LPR routes 

had a slight increase in vehicle theft, while the manual and control routes experienced further declines. 

 

 

 

 
                                                                                                                                                                                           
database can include reports of stolen autos that turn out to be unfounded because the person found their lost car that they 
thought might have been stolen.   
ꢀ
 
21 In our later multivariate models, where we control for pre-intervention levels of vehicle theft, we no longer observe a difference 
between the LPR route and the control group on this measure.  However, the manual group does emerge as having lower two-
week post intervention vehicle theft levels (based on UCR data) than the control group.  
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5.3. Multivariate Models 

 Although not strictly necessary because we are working with experimental data, we will also 

introduce a set of covariates to our vehicle theft crime models.22  Introducing covariates is increasingly 

common in analyzing data from randomized experiments (Patel, 1996).  The introduction of covariates 

allows us to assess the role of substantively interesting variables on vehicle theft and simultaneously 

improve the precision of the treatment comparisons and correct for any major imbalances in the distribution 

of these covariates across the treatment and control groups that may have occurred due to chance 

(Armitage, 1996).  Adding covariates also can help adjust for the natural variation between cases within the 

comparison groups (Gelber & Zelen, 1986). To follow is an examination of the effectiveness of the LPR 

equipment in reducing vehicle theft (UCR) incidents and CFS for vehicle theft using a count model 

approach (in one case Poisson regression and the other case negative binomial regression based on the 

distribution of the data).  In order to enhance the statistical power and precision of these models, we 

created a panel database pooling data from all routes over the 15 bi-weekly intervention periods, the two 

weeks before the experiment, and the two weeks after the experiment.23  This yielded a total of 102 * 17 = 

1,734 data points after the removal of the freeway routes (discussed earlier).24 

 

 

 

                                                           
22 We do not use multivariate modeling with our other outcome measures (“hits,” arrests and recoveries) for a number of 
reasons.  First, some of these other measures have little or no variability to assess with multivariate modeling.  For example, all 
of the stolen plate hits were generated using the LPR (n=8) compared to no stolen plate hits for the manual plate checking 
routes.  Also, for some of the measures (e.g., “hits”) we do not have pre-intervention measures thus removing the inclusion of 
substantively interesting covariates.  
 
23 We included data points for the weeks before and after the experiment in order to examine pre-post changes and lagged 
effects for routes that were treated during the first and last periods of the experiment. 
 
24 Hence, for the treatment routes, we included weeks before, during, and after the intervention.  Pooling the data in this fashion 
also allows us to simultaneously examine effects during the treatment and post-treatment periods.  
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 5.3.1. Impact of LPR on Vehicle Theft (UCR) Incidents Based on Count Modeling 

 In Table 3, we present the results of the impact of the randomly assigned treatment on UCR 

vehicle thefts within a Random Effects Poisson count model,25 controlling for time period, adjacent hot 

routes, and a number of hot route characteristics, including length, visibility, and prior levels of vehicle 

theft.26  Note that our measure of lagged vehicle theft for each route and bi-weekly period corresponds to 

that route’s level of vehicle theft during the same bi-weekly period of the prior year.  We used this 

seasonally lagged measure rather than the immediately prior two weeks because of the possibility that the 

latter measure would be contaminated by displacement or diffusion effects stemming from interventions in 

nearby routes.  As one measure of possible displacement or diffusion effects, the adjacent route indicator 

represents, for each route and time period, the number of adjacent routes that were being treated 

simultaneously (i.e., receiving LPR or manual patrol by the vehicle theft unit).  The bi-weekly indicator 

controls for common time trends (vehicle theft was declining in Mesa throughout the study period).   

 Statistically significant predictors of vehicle thefts were the prior seasonal vehicle theft count and 

the length of the hot route.27 Hot routes that had higher rates of vehicle theft one year prior had more 

vehicle thefts, while mid-length routes (.45 to .9 miles) experienced fewer vehicle thefts, relative to short-

length hot routes (under .45 miles).  This model also includes two treatment effects, each of which is 

estimated separately for the LPR and manual check interventions: the impact of assigned treatment during 

the treatment weeks and the impact of assigned treatment in the two weeks after treatment (changes in 

both groups of treatment routes are interpreted relative to those in the control routes). After controlling for 

                                                           
25 The random effects approach assumes that unmeasured differences between routes are distributed as a random variable and 
uncorrelated with the variables in the model.  Most importantly, our estimate of the treatment effect should be uncorrelated with 
these unmeasured differences by virtue of our experimental design.   
 
26 All subsequent models were estimated using STATA 10.1 xt commands for cross-sectional time series data. 
 
27 An additional hot route characteristic was the speed limit of the hot route. Due to colinearity with other predictors this variable 
was dropped from the analysis.  As noted earlier, we also confirmed in preliminary modeling that there was no association 
between the outcome measures and the method by which each route was chosen (GIS analysis versus selection by detectives).  
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other factors, we see a statistically significant 75% reduction in the odds of a UCR vehicle theft in the two 

weeks after treatment in manually treated hot routes (p=.05) compared to the control group.  Additional 

modeling (not shown) indicated that this effect faded after the initial two weeks following the manual check 

patrols.28 

TABLE 3 
Phase 1: Poisson (Count Model) Regression for UCR Vehicle thefts Incidents 

 Odds Ratio  Std. Err. Z P>|z|  
Lag UCR Vehicle theft 1.22 0.06 3.14 0.002 
Biweekly Time Trend  0.98 0.01 -1.49 0.137 
LPR Treat Period  1.25 0.30 0.74 0.46 
Manual Treat Period  1.15 0.33 0.42 0.672 
LPR Post 2 Weeks  1.00 0.33 0.00 1.000 
Manual Post 2 Weeks  0.25 0.71 -1.93 0.052 
Mid-length Hot Route 0.61 0.22 -2.26 0.024 
Long Hot Route  1.10 0.24 0.38 0.701 
Good Visibility  1.09 0.11 0.79 0.427 
Adjacent Treated   0.97 0.14 -0.21 0.833 
Intercept  0.19 0.41 -4.01 0.000 
    /lnalpha  0.57 0.23   
       alpha  1.78 0.13   
Likelihood-ratio vs. pooled: chibar2(01) = 74.21 Prob>=chibar2 = 0.000 
N. observations= 1,734; N. groups=102, Per group observations= 17;            
Wald X2(10)= 27.16; Log likelihood= -925.73069; Prob > X2= 0.0025 

 

 

5.3.2. Impact of LPR on Vehicle Theft Calls-for-Service (CFS) Based on Count Models  

The impact of assigned treatment on vehicle theft CFS is presented in Table 4. As in Table 3, 

treatment impact is assessed through two variables, one for the period of treatment delivery and the other 

corresponding to the two-week period post-treatment. Similar to the results for UCR reported vehicle theft, 

                                                           
28 More specifically, we tested whether this effect persisted throughout the observed post-intervention period and found that this 
was not the case.  
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the seasonal one year prior vehicle theft CFS rate is significantly related to the number of calls. Hot routes 

with higher vehicle theft rates in the prior year continue to have more CFS for vehicle theft. In addition, mid-

length hot routes tend to have fewer vehicle theft CFSs, relative to shorter hot routes. Also, our time trend 

variable is statistically significant, indicating that as the experiment progressed the incidence rate of CFSs 

for vehicle theft generally declined across all routes. The assigned treatment (either manual or LPR) did not 

have a statistically significant impact on vehicle theft CFSs relative to controls during the treatment period. 

However, although LPR hot routes do not see a significant change during the post two-week period, the 

manual group witnessed a statistically significant decline. Manual hot routes in the post two-week period 

after treatment had decreased odds of having a call-for-service for vehicle theft by 75% (1 minus the odds 

ratio of .25) compared to the control group.  As with the UCR data, subsequent modeling (not shown) 

revealed that this effect was temporary.29 

                                                           
29As in the UCR analysis, we tested whether this effect persisted throughout the observed post-intervention period and found that 
this was not the case. 
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TABLE 4 
Phase 1: Poisson (Count Model) Regression for Calls-for-service (CFS) Vehicle thefts Incidents 

 
 

 Odds 
Ratio  Std. Err. Z P>|z|  

LAG CFS Vehicle theft 1.10 0.02 3.76 0.000 
Biweekly Time Trend  0.96 0.01 -5.35 0.000 
LPR Treat Period  1.13 0.23 0.52 0.600 
Manual Treat Period  1.11 0.28 0.39 0.700 
LPR Post 2 Weeks  1.15 0.24 0.57 0.568 
Manual Post 2 Weeks  0.25 0.58 -2.35 0.019 
Mid-length Hot Route  0.52 0.22 -2.97 0.003 
Long Hot Route  1.01 0.25 0.06 0.956 
Good Visibility  0.98 0.12 -0.17 0.867 
Adjacent Treated 0.97 0.11 -0.33 0.742 
Intercept  4.45 0.49 3.08 0.002 
       /ln_r  9.00 0.26   
       /ln_s  1.40 0.19   
           r  8111.52 2.35   
           s  4.06 0.26   
Likelihood-ratio vs. pooled: chibar2(01)= 205.8 Prob>=chibar2 = 0.00; 
N. observations= 1,734; N. groups=102, Per group observations= 17;   
Wald X2(10)= 61.1; Log likelihood= -1,417.972; Prob > X2= 0.0000 

 

 

5.4. Assessment of Potential Displacement and Diffusion of Benefits 

To conclude this section we assess if vehicle theft crime displacement or diffusion of benefits 

occurred from our targeted routes to areas adjacent or near these routes.  Given the general lack of effects 

in the models above, particularly for the LPR treatment, displacement and diffusion seem unlikely.  The 

statistical non-significance of the indicator for treatment in adjacent routes also provides some indication 

that neither displacement nor diffusion occurred.  As an additional check, we also examine changes in the 

areas adjacent to our study hot routes that are beyond the 500 foot buffer of the hot route but also within 
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2500 feet of the respective hot route.  If displacement or diffusion occurred, we would expect there to have 

been statistical changes in these areas immediately adjacent to the hot routes from the two week period 

before the intervention to the intervention period and possibly to the two weeks post-intervention.  Table 5 

presents the results for the area immediately adjacent to the route.  We observed no statistically significant 

differences for any of the three conditions in these areas from the pre-period to the intervention period or 

two-week post period.  For example, our data on CFS for the LPR route revealed little change from the 

period prior to LPR treatment (3.05 CFS) to the period of LPR treatment (2.44 CFS) to the period two-

weeks post treatment (2.46 CFS).  Also, the reduction in post-intervention incidents and calls in the manual 

check routes does not seem to have produced clear displacement or diffusion patterns; UCR incidents in 

areas adjacent to the manual routes went up during these weeks, while CFS went down. 
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TABLE 5 
Phase 1: Visual Assessment of Potential Crime Displacement and Diffusion of Benefits 

  

  

Areas adjacent to hot 
routes beyond the 500 foot 
buffer of hot route but within 

2500 feet of hot route 
Randomly 
Assigned 
Treatment Period 

UCR Vehicle 
theft 

CFS 
Vehicle 

theft 
Control Route 2 Weeks Pre-

Treatment .82 1.82 

Treatment Period 1.13 1.72 
2 weeks Post-
Treatment 1.38 2.80 

LPR Route 2 Weeks Pre-
Treatment 1.68 3.05 

Treatment Period 1.49 2.44 
2 weeks Post-
Treatment 1.36 2.46 

Manual Route 2 Weeks Pre-
Treatment 1.44 2.47 

Treatment Period 1.37 2.71 
2 weeks Post-
Treatment 1.46 2.29 

 

6. PHASE 2 RESULTS 

The first sets of analyses for Phase 2 (see Tables 6 and 7) describe the key analytic variables and 

summarize the nature of the distribution of our Phase 2 data.  Table 6 includes means and standard 

deviations for continuous/interval-level variables (with statistically significant analysis-of-variance results 

noted on the left side of the table).  Table 7 presents counts, percentages and chi-square results for data 

with more limited distributions.   
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TABLE 6 
Phase 2: Means (standard deviations) for Three Study Conditions and Entire Sample 

Variable  MEAN (SD)   
  

LPR 
Manual 
Plate 

Checking 
Control All cases 

 N 

        
Number of CFS (911) for vehicle theft         

Before txt period  1.06 (1.3) 1.39 (1.9) 1.39 (1.3) 1.28 (1.6)  54 
During txt period  1.72 (1.6) 1.33 (1.9) 0.94 (1.5) 1.33 (1.6)  54 
2 weeks after txt   1.28 (1.4) 1.89 (2.3) 1.50 (1.9) 1.56 (1.9)  54 

        
Number of vehicle theft offenses (UCR)        

Before txt period  0.56 (0.8) 0.33 (0.6) 0.61 (0.8) 0.50 (0.7)  54 
During txt period  0.72 (0.8) 0.67 (1.1) 0.67 (1.2) 0.69 (1.0)  54 
2 weeks after txt   0.39 (0.7) 0.78 (1.6) 0.72 (1.0) 0.63 (1.1)  54 
        

Number of plates checked for criminal activity               
F = 30.95 (1,36) p ≤ .000  

 16,342.50 
(9,412.9) 

1,692.06 
(735.1) 

--------- 9,017.28 
(9,924.2) 

  

        
Average area of zone in square miles  1.21 (0.5) 1.17 (0.4) 1.12 (0.3) 1.16 (0.4)  54 
        
Percent of Zones near or contains a Freeway  50.0% 44% 44% 46%  54 

 

6.1. Analysis of Pre-Treatment Differences across the Three Study Conditions  

As seen in Table 6, no pre-treatment differences emerged in our three study conditions based on 

the size of the zones, presence of highways in the hot zone, pre-treatment UCR crime levels, or pre-

treatment CFS levels.  The evidence from Table 6 suggests that our random assignment process worked 

as planned and created comparable intervention/control conditions. 

Next, we examine whether the zones covered by the specialized vehicle theft unit with the LPR had 

more “hits” (positive detections of a vehicle theft crime), more arrests for vehicle theft crimes (stealing of 

vehicles and/or plates), and more recoveries for stolen vehicles than the zones covered by the specialized 

vehicle theft unit with manual plate checking.  These results are followed by tests of whether the zones 

covered by the specialized vehicle theft unit with the LPRs had reductions in vehicle theft compared to the 

zones covered by the specialized vehicle theft unit with manual checking and compared to standard patrol 

(no specialized unit and no LPR). 
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6.2. Bivariate Models 

6.2.1. Effects of the LPR, Compared to Manual Checking, on “Hits,” Arrests, and Recoveries 

The vehicle theft unit when using the LPR (294,165 total plates checked or 5,550 on average 

across the LPR covered zones) conducted statistically more (F=30.95; df=1,33; p<.001) license plate 

checks (9.65 times more) than when the same unit (see Table 6 above) did manual plate checking (30,457 

total plates checked or 574 on average across manual zones).  The zones with the LPR had 6 times more 

total hits for stolen cars crimes (see Table 7 below) than the manual zones (12 versus 2; X2=  4.7, p<.05). 

The zones with the LPR had seven hits for stolen plates (see Table 7) compared to statistically fewer (zero) 

hits for stolen plates for the manual zones (X2= 8.3, p<.019).  The zones with the LPR had five hits for 

stolen cars (see Table 7) compared to fewer (two) hits for stolen cars for the manual zones (X2=n.s.).   

The zones with the LPR had zero arrests for stolen cars (see Table 7) compared to zero arrests for 

stolen cars for the manual zones.  The zones with the LPR had one arrest for stolen plates (see Table 7) 

compared to zero arrests for stolen plates for the manual zones (a non-statistically significant result).  The 

zones with the LPR had four recoveries for unoccupied stolen vehicles compared to two for unoccupied 

stolen vehicles for the manual zones, but this difference was not statistically significant (p = .658).The 

zones with the LPR had zero recoveries for occupied stolen vehicles (see Table 7) compared to zero 

recoveries for occupied stolen vehicles for the manual zones.  Thus, by at least some of our measures, as 

in Phase 1, the productivity of the vehicle theft unit was several times higher when using the LPR devices.30 

 

 

                                                           
30 In addition, the auto theft unit obtained 3 hits for other matters (e.g., matches to the license plates of vehicles belonging to 
people wanted on warrants) when using the LPRs and 1 such hit when doing the manual checks.  Arrests for crimes not related 
to auto theft (e.g., arrests for warrants or other crimes witnessed by the officers) numbered 5 in the LPR zones and 2 in the 
manual check zones.  
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TABLE 7 
Phase 2: Comparison of Counts/Percentages for Key Analytic Variables 

Variables  LPR Manual Plate 
Checking 

All cases  Fisher’s 
Exact 
Test 

 N 

Number of arrests         
Vehicle theft arrest  0 (0.0%) 0 (0.0%) 0 (0.0%)  ----------  36 
Stolen plate arrests  1 (5.6%) 0 (0.0%) 1 (2.8%)  P = .999  36 
         

“Hits” for crimes         
Stolen cars  5 (27.8%) 2 (11.1%) 7 (19.4%)  P = .402  36 
Stolen license plates   7 (33.3%) 0 (0.0%) 7 (16.7%)  P = .019  36 

         
Number of recoveries for stolen vehicles         

Occupied stolen vehicles  0 (0.0%) 0 (0.0%) 0 (0.0%)  ----------  36 
Unoccupied stolen vehicles  4 (22.2%) 2 (11.1%) 6 (16.7%)  P = .658  36 

 

6.2.2. Effects of LPR on Levels of Vehicle Theft: Intervention Weeks 

Table 6 shows the average level of vehicle theft, as defined by 911 calls and UCR reports, for the 

LPR and manual check groups during three successive periods:  the two weeks prior to the intervention, 

the two intervention weeks, and the two weeks following the intervention.  To provide a comparator for the 

treated hot zones, control zones were also randomly assigned a “treatment” bi-weekly period (from among 

the nine bi-weekly periods during which the interventions were implemented). Thus, we compare changes 

in vehicle theft in the treated zones during their intervention and post-intervention weeks (which were 

selected randomly) to changes in the control zones during randomly selected weeks.   

No statistically significant differences were observed (see Table 6) across the control, LPR and 

manual groups based on CFS (control= 0.94, LPR= 1.72, and manual= 1.33; F= 1.00, df=2, 51; p= 0.374, 

n= 54) or UCR crime reports (control= 0.67, LPR= 0.72, and manual= 0.67; F= 0.02, df=2, 51; p= 0.983, n= 

54) for vehicle theft during the intervention weeks. 
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6.2.3. Effects of LPR on Levels of Vehicle Theft: Post-Intervention Weeks   

In addition to vehicle thefts during the treatment period, we also examined vehicle thefts based on 

CFS (see Table 6) during the two week post-intervention period.  The LPR zones had somewhat fewer 

calls on average during this period (1.28) compared to the manual check zones (1.89) and the control 

group zones (1.50), but this difference was not statistically significant (F= 0.47, df=2, 51; p= .626, n= 54).   

We also observed a similar non-significant difference (see Table 6) across the control, LPR and manual 

groups based on UCR crime reports (control= 0.72, LPR= 0.39, and manual= 0.78; F= 0.61, df=2, 51; p < 

.549, n= 53) for vehicle theft during the two weeks post-intervention period.  Although the LPR group had a 

lower number of UCR vehicle theft reports in the two week period post intervention compared to the manual 

plate checking group and the control group, this result was non-significant. 

 

6.3. Multivariate Models 

To follow is an examination of the effectiveness of the LPR equipment in reducing vehicle theft 

(UCR) incidents and CFS for vehicle theft using a count model approach (in one case Poisson regression 

and the other case negative binomial regression based on the distribution of the data).  Using the same 

general approach as for our Phase 1 models, we created a panel database pooling data from all zones 

over the nine bi-weekly intervention periods, the two weeks before the experiment, and the two weeks after 

the experiment.31  This yielded a total of 54 * 9 = 486 data points. 

 

6.3.1. Impact of LPR on Vehicle Theft (UCR) Incidents Based on Count Modeling  

 In Table 8 we present the results of the impact of the randomly assigned treatment on UCR vehicle 

thefts within a Random Effects Poisson count model, controlling for time trends, treatment of adjacent hot 

                                                           
31 As explained in Phase 1, for Phase 2 we also included data points for the weeks before and after the experiment in order to 
examine pre-post changes and lagged effects for routes that were treated during the first and last periods of the experiment.   
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zones, the presence of a freeway(s) in the zone, the size of the zone, and levels of vehicle theft in the zone 

during the same two-week period of the prior year.  Statistically significant predictors of vehicle thefts were 

freeway coverage and the biweekly time trend.  Hot zones that had freeways/highways had lower rates of 

vehicle theft (IRR= 0.55, p< .05) relative to areas that had no freeways/highways.  The biweekly time trend 

indicates that as the experiment progressed the incidence rates of auto thefts increased (IRR= 1.05, p< 

.05).   Impacts of the LPR and manual check treatments were statistically non-significant during both the 

treatment weeks and the post-intervention weeks.32   

 

TABLE 8 
Phase 2: Poisson (Count Model) Regression for UCR Vehicle thefts Incidents 

 
Incidence Rate 

Ratio Std. Err. Z P>|z| 
Lag UCR Auto theft 1.01 0.04 0.28 0.782 
Biweekly Time Trend  1.05 0.02 2.13 0.033 
LPR Treat Period  1.05 0.31 0.16 0.873 
Manual Treat Period  0.92 0.28 -0.28 0.777 
LPR Post 2 Weeks  0.62 0.24 -1.21 0.225 
Manual Post 2 Weeks  1.08 0.31 0.26 0.793 
Adjacent Treated   0.97 0.11 -0.22 0.825 
Freeways in hot zone 0.55 0.15 -2.15 0.032 
Area of Hot Zone (in sq. miles) 0.61 0.22 -1.37 0.170 
    /lnalpha  -0.15 0.28     
       alpha  0.85 0.25   
Likelihood-ratio vs. pooled: chibar2(01) = 71.43 Prob>=chibar2 = 0.000 
N. observations= 486; N. groups=54, Per group observations= 9;                                           
Wald X2(9)= 13.42; Log likelihood= -515.044; Prob > X2= 0.14 
 

 

 
 

 

 
                                                           
32 Although there were no statistically significant changes in the intervention areas, it is notable that auto theft reports dropped by 
38% in the LPR zones during the two-weeks following intervention.  With a larger sample size, this change may have proved 
statistically significant.  However, this pattern was not mirrored in the calls-for-service data (see below). 
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6.3.2. Impact of LPR on Vehicle Theft Calls-for-Service (CFS) Based on Count Model 

The impact of assigned treatment on vehicle theft CFS is presented in Table 9. As in Table 8, 

treatment impact is assessed through two variables, one for the period of treatment delivery and the other 

corresponding to the two-week period post-treatment.  Hot zones that contained freeways/highways had 

lower rates of vehicle theft (IRR= 0.49, p< .05) relative to areas that had no freeways/highways.  The 

biweekly time trend indicates that as the experiment progressed the incidence rates of auto thefts generally 

increased (IRR= 1.06, p< .05).   The assigned treatment (either manual or LPR) does not have a 

statistically significant impact on auto theft calls relative to controls during the treatment period or two-

weeks post-treatment. 
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TABLE 9 
Phase 2: Negative Binomial (Count Model) Regression for Vehicle theft Calls-For-Service (CFS) 

 

 

Incidence 
Rate 
Ratio Std. Err. Z P>|z| 

LAG CFS Vehicle theft 0.97 0.02 -1.31 0.191 
Biweekly Time Trend  1.06 0.02 3.44 0.001 
LPR Treat Period  1.36 0.29 1.43 0.152 
Manual Treat Period  0.89 0.22 -0.47 0.640 
LPR Post 2 Weeks  0.98 0.24 -0.07 0.941 
Manual Post 2 Weeks  1.14 0.26 0.59 0.558 
Adjacent Treated 1.05 0.10 0.51 0.610 
Freeway 0.51 0.14 -2.40 0.016 
HZ Area (in sq. miles) 0.55 0.21 -1.54 0.123 
       /ln_r  2.04 0.41   
       /ln_s  0.18 0.25   
           r  7.68 3.15   
           s  1.19 0.30     

Likelihood-ratio vs. pooled: chibar2(01) = 86.92, Prob>=chibar2 = 0.000 
N. observations= 486; N. groups=54, Per group observations= 9;                              
Wald X2(9)= 24.31; Log likelihood= -697.65; Prob > X2= 0.004  
     

 

 

 

 

6.4. Assessment of Potential Displacement and Diffusion of Benefits 

For the Phase 2 analysis, we assess potential crime displacement and diffusion of crime control 

benefits based only on the indicator for effects from treatment in an adjacent zone(s).33 This variable 

                                                           
33 As noted earlier, this indicator shows, for each zone (i) and time period (t), whether officers were intervening in an adjacent 
zone(s) with either LPR or manual patrols  
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provides a gauge of possible displacement and diffusion to surrounding areas of comparable size and type, 

as is common in studies of interventions in areas such as patrol beats or neighborhoods.34  The adjacent 

route treatment indicator was statistically non-significant in both the UCR and CFS models.  This pattern 

and the lack of direct effects in the target areas leads us to conclude that neither the LPR nor the manual 

check patrols produced displacement or a diffusion of benefits into surrounding areas.  

 

7. DISCUSSION 

Our paper focuses on a relatively new innovation for use by law enforcement in addressing vehicle 

theft.  In general, the police have struggled addressing vehicle theft with only about 10% of vehicle thefts 

resulting in an arrest nationwide (FBI, 2010).  LPR technology has been advanced as an innovation which 

could serve as a useful tool for law enforcement in addressing this serious problem.  While it is a promising 

technology, that seems to be growing in use (Koper et al., 2009), other than a study by Lum and colleagues 

(2010) there has not been much research on the effectiveness of LPR systems in addressing vehicle theft.  

Beyond basic descriptive/pilot research with LPR systems in the United Kingdom and United States, none 

of these or other auto related evaluations (other than Lum et al., 2011) applied randomized experimental 

designs or at least rigorous quasi-experimental methods.  Our study was designed to advance the field of 

policing research through a large-scale randomized experiment in Mesa, AZ, grounded in a hot spot 

policing framework and the “journey-after-crime” literature.  More broadly, our study also adds to the rather 

limited evaluation literature on technology and policing (see Koper et al., 2009). 

The hypothesized benefits of the LPR system are expected to be realized by law enforcement 

because of the large number of plates that the system is supposed to be able scan. Therefore, the first test 

                                                           
34 Otherwise, the selection of a smaller displacement area around each zone would have been highly uncertain and arbitrary.  
For the Phase 1 hot route analysis, in contrast, the considerations were somewhat different; using the adjacent route indicator 
and looking at other small displacement/diffusion areas enabled us to look for displacement/diffusion in other surrounding micro 
areas.  
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we conducted was to see if this first premise was true.  We compared LPR scanning to manual plate 

checking, controlling for the use of a special vehicle theft unit in both Phase 1 and Phase 2.  We found that 

the LPR achieves its most basic purpose of increasing the number of plates scanned compared to manual 

plate checking in both phases, about 8 times more plates scanned with the LPR in Phase 1 and about 10 

times more in Phase 2. The tests that followed examined whether the police could achieve a variety of 

benefits associated with this additional plate scanning.   

Our Phase 1 results suggest that the routes with the LPR had more total “hits” for vehicle theft 

crimes (stealing of vehicles and/or plates) than the manual checked routes, more “hits” for stolen plates, 

more arrests for stolen cars, and more recoveries involving occupied stolen vehicles.  In Phase 2, the 

zones with the LPR had statistically more total hits for stolen cars and license plates than the manual 

zones. While the LPR was associated with more arrests for stolen cars in Phase 1, no differences existed 

on arrests for stolen cars in Phase 2.  As in Phase 1, the zones with the LPR in Phase 2 had significantly 

more recoveries for stolen vehicles compared to the manual zones.  However, instead of the difference 

emerging for occupied stolen vehicles, the difference emerged for unoccupied stolen vehicles in Phase 2. 

Thus, by most of our measures the productivity of the vehicle theft unit was several times higher when 

using the LPR devices in both phases.35,36 

Our next set of results explored whether the LPR was associated with reductions in vehicle theft 

crime, as measured by CFS and UCR crime reports.  Also, for these tests, we were able to collect data for 

our additional control group of standard patrol.  When examining the weeks of the interventions and a two-

week period immediately after the interventions, we first observed only one bivariate statistically significant 

                                                           
35 It is also worth emphasizing that these analyses compare LPR use to the use of extensive manual license plate checks 
conducted by a specialized unit.  In comparison to normal patrol operations (with sporadic license plate checks), the productivity 
gains from LPR use would almost certainly be greater. 
 
36 The small number of vehicles recovered during the experiment precluded us from doing a rigorous analysis of whether LPR 
use leads to faster recoveries of stolen vehicles.  However, based on our small number of cases, we did not find indications that 
vehicles detected by LPR were recovered more quickly than other vehicles. 
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difference across the control, LPR and manual groups based on CFS or UCR crime reports (and only in 

Phase 1).  That is, we observed that the LPR group had a slightly higher (but statistically significant) 

number of vehicle thefts (based on UCR data) in the two week period post intervention compared to the 

manual plate checking group or control group. To improve the precision of the treatment comparisons for 

our vehicle theft outcome measures, we examined these results through multivariate modeling.  In our later 

multivariate models, where we control for pre-intervention levels of vehicle theft and other route 

characteristics, we no longer observe a difference between the LPR route and the control group on this 

measure in Phase 1.  However, the manual group does emerge as having lower two-week post intervention 

vehicle theft levels (based on UCR data) than the control group in Phase 1.  No treatment effects were 

observable in Phase 2 based on the UCR or the CFS data. 

Also, using the Phase 1 data, the multivariate test of the randomly assigned treatment revealed a 

significant decline in CFS for vehicle theft in the two weeks after treatment in manually treated hot routes 

compared to the control group.  Also, we found no vehicle theft crime displacement or diffusion of benefits 

from our targeted routes and zones to areas adjacent or near these locations related to any of our analyses 

in either Phase 1 or 2.  Our results, at least based on Phase 1, suggest that a specialized vehicle theft unit 

can have an effect on reducing vehicle theft compared to the control group, but only when this group does 

manual checking of plates as opposed to using the LPR equipment.  This would appear to be an illustration 

of “residual deterrence” associated with short-term “crackdowns” at hot spots (Sherman, 1990).37  Why this 

occurred in the manual check routes but not in the LPR routes is not entirely clear, nor is it clear why this 

was not replicated in Phase 2.  Based on our discussions with the officers in this specialized unit, we 

believe the vehicle theft unit possibly had a more visible presence when they were doing manual checking 

as opposed to when they were operating the LPR equipment.  The vehicle theft unit spent more time 

                                                           
37 The lack of effect during the treatment period itself may suggest that it took several days of repeated treatment to change 
potential offenders’ perceptions of risk at these locations. 
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roaming the streets and parking lots (both residential and commercial) of their respective routes—often at 

slow speeds and with frequent pauses—when they were doing manual checks.  This was especially 

evident in Phase 1 when the study areas were smaller, but perhaps less the case in the Phase 2 zones 

(which might have been too large to create this same effect). When using the LPR in Phase 1, in contrast, 

they were more likely to make quick passes through side streets and parking lots and then remain at fixed 

positions.  The additional roaming with manual checks may have created more of a preventative effect on 

vehicle theft by being more noticeable and unpredictable and by making it more obvious to onlookers that 

the officers were checking cars.  The greater use of fixed surveillance points with the LPR equipment may 

have been less threatening to vehicle thieves because it was easier to avoid. 

 

7.1. Limitations 

Like other randomized control trials, our study has a number of strengths related to the strong 

counterfactual we created.  We have good evidence that our random assignment process worked as 

planned (we detected no pre-treatment differences and experienced no misassignments connected with the 

random assignment process) and created comparable intervention/control conditions.  We have a high 

degree of confidence in our ability to describe what would have happened to the treatment group if it had 

not been exposed to the treatment.  However, the downside of our experimental assignment process was 

the creation of somewhat artificial conditions under which we asked the Mesa Police Department to 

operate.  While the officers in our study carefully followed the assignment pattern dictated by the 

experiment, the resulting “hit” rate appears to have been constrained by the fact that the officers had to 

confine their efforts to pre-assigned places and times rather than target their operations based on current 
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crime analysis and daily traffic patterns.38  Despite their expressed strong dedication to the project, the 

officers did not seem to like being confined to our designated locations, particularly during the Phase I hot 

route operations.  While our approach is not very different from other hot spot policing strategies used by 

the MPD and other agencies, the officers would have preferred to move more naturally through the city’s 

high crime areas (e.g., work many more hot areas in a given shift and move away from hot areas that 

happen to be very slow on a given night).   

After the Phase 1 study was completed, MPD wanted to assess how the same unit could perform 

on any given shift without the constraints of confining the officers to specific routes or zones on the shift.  

During an 8-day period (spread over 2 weeks) between Phase 1 and Phase 2, the unit conducted 

“freestyle” operations guided by recent auto theft and traffic patterns.  During this time, the unit was able to 

recover 6 cars, or 0.75 per shift, based on using the LPR in any area throughout the whole city.  The unit 

conducted another such freestyle operation for 6 weeks after Phase 2 and recovered 15 cars for 0.63 

recoveries per shift.  In contrast, the auto theft unit recovered a total of 14 vehicles when using the LPRs 

across Phases 1 and 2 combined.  Considering that the unit used the LPRs half-time during the 48 weeks 

of Phases 1 and 2, this amounts to a recovery rate of approximately 0.15 per shift.  This does not invalidate 

our findings, for all of the hot routes (LPR and manual) were similarly constrained; hence, our study 

provides valid estimates of the extent to which LPRs improved the officers’ productivity.  However, it does 

provide some evidence that more vehicle recoveries and other “hits” could potentially be achieved by law 

enforcement agencies not constrained by following research protocols (i.e., under normal operating 

conditions).   

In this regard, Phase 2 of the experiment, which allowed officers to roam throughout larger hot 

zones, provided a test of the LPR equipment in a more typical operational context than did Phase 1, though 

                                                           
38 As we note below, results obtained with LPRs will also be affected by the volume of crime in a jurisdiction, the general difficulty 
of catching auto thieves in possession of stolen vehicles (e.g., due to delays in reporting of thefts), and the types of data fed into 
the LPR system. 
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still through the framework of a randomized experiment that required the officers to work the zones 

according to a predetermined schedule.  However, it is worth noting that the productivity gains from using 

the LPRs were no greater in Phase 2 than in Phase 1.  Consistent with research on hot spots policing more 

generally, this supports the merits of focusing LPRs on well defined micro places (in this case, high-risk 

road segments).  

Another potential limitation of our study is the number of routes included in our research.  Even in a 

city such as Mesa, AZ that has a fairly high vehicle theft rate (within the top 10 in the U.S.), we struggled to 

identify 117 hot routes for vehicle theft in Phase 1 and only 54 hot zones in Phase 2.  While a sample size 

of 117 for Phase 1 is not a small study, especially in this context, it does provide some limitations in 

statistical power.  For example, while this study had a sample size comparable to or larger than that of 

many prior  “hot spot” experiments (Braga & Bond, 2008; Braga, Weisburd, Waring, Green-Mazerolle, 

Spelman, & Gajewski, 1999; Mazerolle, Price, & Roehl, 2000; Sherman & Weisburd, 1995; Weisburd & 

Green, 1995), it is not very large (especially Phase 2) compared to other experiments in criminal justice, 

which can have hundreds of cases (e.g., see Davis & Taylor, 1999, for a review of batterer treatment 

experiments).  With only 117 or 54 cases and relatively low base rates, our statistical power was limited to 

finding medium (not small) effect sizes.  In future research of this type, researchers may need to consider 

using multiple cities. 

The intensity of our intervention was also fairly modest. In both Phase 1 and 2, each LPR and 

manual hot route received eight days of “treatment” for each route for one-hour per day for a total of eight 

hours of intervention.  With the level of resources available for this project, a greater amount of intensity 

was not an option.  However, it is possible that if the “treatment” dosage were higher that greater crime 

prevention effects might have been uncovered. 

Another point worth considering is that we conducted our study (both Phase 1 and 2) during a 10-

year low in vehicle theft in Mesa.  In 1999 there were 2,851 vehicle thefts in Mesa, which increased for 
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three successive years until reaching a high of 5,089 in 2002 and these numbers ended up dropping to 

2,047 in year 2008 (the time frame of our study).  While both the experimental and control routes were 

subject to the same general conditions that led to this drop in vehicle thefts and this does not impact the 

comparability of our groups (i.e., internal validity of our study), this may affect the generalizability of our 

findings.  To date, there have been no explanations for this drop (e.g., demographic shift in population, 

waning of drug problem or introduction of new policing program).  However, Mesa has had a general 

reduction in crime over recent years across most of their crime categories.  At this point, it is an open 

question what results we would have seen during times of greater criminal activity.  As pointed out to our 

team by an anonymous reviewer, the historically low auto theft rates might have also led to a plateau effect.  

That is, while LPR was associated with vastly more plate checking than the manual mode of checking, the 

identification and recovery rates for the LPR areas were only a few times greater which might have been 

due to the fact that the recovery rates were suppressed by the generally fewer number of auto thefts in 

Mesa. 

 Another issue is the relatively recent introduction of LPR equipment to policing.  Over time, as law 

enforcement grows in its experience with the LPR, new strategies may emerge that will improve the “hit” 

rate of the LPR equipment.  Also, this might also help with officer morale.  Given the relatively infrequent 

level of “hits” associated with vehicle theft surveillance work, the officers can get bored or lose their focus.   

Finally, there are still technological advances that are needed to make sure that the most current 

data on vehicle thefts are being sent to the LPR equipment.  In addition to the traditional delays associated 

with vehicle theft reporting (e.g., victims may be unaware for many hours that their vehicle is missing and/or 

delay reporting their car stolen because they think someone may have legitimately borrowed the vehicle), 

there may be further delays in the entry of reports into the LPR system if it does not have wireless 

connectivity to receive reports in real-time (this was a limitation to the LPR system used in this study).  The 

value of LPR will also be affected by the types and volume of data fed into the system (e.g., incorporation 
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of warrants, inclusion of data from other jurisdictions, etc.).  There are also other technological issues that 

still need to be resolved.  For example, false positives can still be a problem (e.g., out of state plates that 

are similar to a plate stolen in another city), and misreads of dirty license plates or misreads from scanning 

plates across multiple lanes of traffic can present difficulties.  There are also technical failures associated 

with the LPR equipment (e.g., due to extreme heat). 

 

7.2. Policy Implications for Policing 

Despite some of the issues outlined in our limitations section, we believe our results demonstrate 

that LPR technology holds a limited amount of promise for law enforcement. Some of the benefits include 

increasing the number of plates that the police can scan, increasing the number of “hits” for vehicle theft 

and “hits” for stolen plates, increasing the number of arrests for stolen cars, and increasing the number of 

recoveries involving occupied stolen vehicles.  However, we did not find evidence that the LPR reduced 

actual vehicle theft rates for our targeted areas.  Instead, we found that the same special vehicle theft unit 

conducting manual plate checks was able to reduce vehicle theft rates, but only in Phase 1.  The fact that 

we did not lower vehicle theft rates with the use of the LPR equipment is in some ways not too surprising.  

First, our results are similar to Lum and colleagues’ experimental study (2010) that recently demonstrated 

that LPR equipment was not associated with reductions in auto theft.  Also, in our study the specialized 

vehicle theft unit operating the LPR equipment consisted of only four officers and a supervisor and each 

LPR route received only a modest “dosage” (8 hours, in the afternoon or evening, of intense surveillance by 

four officers over a two week period).  Given that level of intensity (the Lum et al., 2010, study was also 

implemented at a modest intensity rate), and the newness of the LPR system (both in terms of officer 

familiarity with the technology and some technological limitations with the technology itself), we believe that 

the positive findings that did emerge (i.e., more plates scanned, “hits,” arrests and recoveries) are notable, 
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especially in a field where so little research-tested interventions exist.  We now have evidence that at least 

one strategy, LPR use, can achieve some demonstrable benefits in addressing vehicle theft.   

However, given the cost of each device (about $20,000) and our use of four LPRs that is an 

investment of nearly $80,000. Regardless of potential impact, cost alone is likely prohibitive in the current 

economic climate, where many police departments (especially in Arizona) are under such budgetary 

pressure that layoffs of personnel are being considered. And the other side of the cost question is return on 

investment. If a police chief asks, “what do I get in return for my $80,000 investment?;” the response from 

this study (based on Phase 1 data) is a hit rate of 24 hits divided by 457,368 plates scanned or a hit rate of 

.00005 (or in terms of hours: 45 LPR routes * 8 hours each= 360 hours and this produced 24 hits; or 1 hit 

every 15 hours of use of the device). This is even less compelling given the outcomes produced by the 

special unit manual condition (8 hits in Phase 1), and the evidence of a deterrent effect with this condition. 

It could be reasonable for a police chief to conclude that his or her agency might be able to achieve a 

reasonably high hit rate and greater deterrence of auto theft simply by re-assigning a small number of 

officers to the auto unit and increasing the rate of manual checking or perhaps by requiring patrol officers to 

do extensive manual checking in designated hot routes (thereby saving $80,000).  

We also learned that another strategy, a specialized vehicle theft unit (even under modest dosage 

levels) can achieve actual reductions in vehicle theft, at least on smaller hot routes (as opposed to the 

Phase 2 hot zones).  That is, in Phase 1 the specialized vehicle theft unit conducting manual plate checking 

(on as many plates as possible in a shift) was associated with lower vehicle theft compared to standard 

patrol that typically only conducts a limited amount of plate checking (and usually only when there is some 

evidence that warrants a check).  Our work, at a minimum, demonstrates that focusing law enforcement 

resources on vehicle theft reduction at hot routes can potentially achieve quantifiable positive results.  That 

is, broad based license plate checking, as opposed to the approach used by standard patrol of situational 

checking (e.g., a rear window of a car is down indicating a possible break-in), is associated with a number 



51 
 

of benefits if done through LPR scanning (i.e., more plates scanned, “hits,” arrests and recoveries) or 

manual checking (lower vehicle theft rates). 

The implications for future law enforcement applications is to figure out a strategy that maintains 

the documented benefits of LPR use by a specialized unit in both phases of our study (i.e., more plates 

scanned, “hits,” arrests [phase 1 only] and recoveries), but also achieves the benefits associated with 

manual checking by a specialized unit (i.e., lower vehicle theft rates) on smaller hot routes.  More research 

will be needed to determine the best strategies to be used by officers operating the LPR equipment, 

including which elements present in the manual checking approach can and should be adopted by officers 

using the LPR.  For example, by necessity officers doing manual checking need to use more roaming 

strategies (as opposed to fixed point scanning) to be able to view the license plates of fast moving cars.  

They also need to move slowly through parking lots and apartment complexes and make frequent stops to 

scan plates.  This stands in contrast to the LPR approach used by the MPD in our study, and by other law 

enforcement agencies, which involves more fixed point scanning on roadways and quick sweeps through 

parking lots and apartment complexes.  The fixed point scanning approach was adopted to maximize the 

number of plates scanned with the LPR equipment.  However, by sacrificing some of the number of plates 

scanned with the LPR, in favor of more roaming surveillance and other strategies to increase the officers’ 

presence, perhaps more vehicle theft reduction may occur.  One strategy to consider is to have less 

expensive non-sworn officers operate the LPR equipment and have sworn officers do the more intensive 

and more visible manual plate checking, which seems to reduce vehicle thefts. Under this scenario, when 

non-sworn officers get a “hit” for stolen vehicles they could then call it in to nearby patrol officers. Another 

possibility is that sworn officers using LPRs could adopt some of the methods used for manual check 

strategies—i.e., more slow roaming through parking lots, apartment complexes and side streets and fixed 

surveillance at prominent intersections where it is easier to view plates and be seen.  These adjustments 

might both improve scans and generate greater deterrent effects.  
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As pointed out to our team by an anonymous reviewer, another issue law enforcement will have to 

attend to are adaptations made by auto thieves in response to their awareness of the existence of LPR 

equipment.  Auto thieves may well develop strategies to counter LPR technology, for example using decoys 

with stolen plates (a lesser offense) to tie up law enforcement while other confederate thieves steal more 

expensive vehicles. 

7.3. Implications for Future Research 

There are some important next steps for researchers and funding agencies.  First, our research 

demonstrates the ability of researchers to implement randomized experiments with law enforcement 

technology.  Aside from being one of two randomized experiments with LPR equipment (the other being 

Lum et al., 2010), this is one of the few randomized experiments with any law enforcement technology.  

Our use of a randomized experiment led to rigorous results and was implemented with little disruption to 

police operations.  Especially in the case of a scarce resource (we only had four LPRs for the whole city of 

Mesa and could not use the technology across the entire city at once), the random assignment element of 

the experiment can be justified to law enforcement and city officials.  That is, large portions of the city are 

not going to receive the benefits of the technology with or without the experiment.  In this case, the 

experiment simply allocates the resource in a way that all portions of the city in need of the technology 

have an equal chance of receiving it.   

Second, additional replication research is needed.  Our study was only of one city.  While Mesa, 

AZ is a relatively large city, among the top 50 in the nation, evaluations should also be undertaken in the 

very largest urban centers of the U.S. and also in some of very small jurisdictions to confirm our findings in 

different contexts.  Combined with the Lum and colleagues study (2010) (which was implemented in 

smaller urban communities, Alexandria, VA and Fairfax, VA, outside of Washington, DC), the mid-level 

cities are fairly well covered with LPR research data. Also, the Mesa, Alexandria and Fairfax police 
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departments are widely considered to be very progressive and innovative agencies.  It is not clear how well 

other agencies not possessing those characteristics would do with the LPR equipment.   

Third, additional testing and research should also be undertaken on other methods of deploying 

LPRs.  For example, the LPR equipment could be mounted to a standard patrol car or fixed to a toll booth 

or city lighting pole. Future researchers should consider studying different methods of deploying LPRs (e.g., 

comparing fixed vs. mobile LPR). As pointed out by an anonymous reviewer, target selection might also be 

a worthwhile variable to study, including whether LPRs are most effective when used in traffic, scanning 

plates of other vehicles in the flow of traffic, or is trolling parking lots and street side parking more effective? 

While these strategies may not lead to reductions in vehicle theft, they may yield other benefits associated 

with the LPR equipment.  Future work should also extend to assessing the benefits of LPR use beyond 

recoveries of stolen cars, apprehension of vehicle thieves, and the reduction of vehicle theft.  While 

technology limitations restricted our study to assessing only vehicle theft-related crime, other jurisdictions 

have the capability to use the LPR equipment to aid in apprehending fugitives, probation and parole 

violators, and those not paying court fines.  These can be potentially important additional benefits 

associated with the LPR equipment that also need to be tested.   

Fourth, more research is needed to understand the why the “hit” rates in our study were so low. 

Was it solely because of the low dosage (8 days of intervention for one-hour each day by four officers)? Or 

perhaps there are limitations to the use of LPR with vehicle theft due to the natural delays in reporting 

vehicle theft to the police. Combining these factors with detection avoidance efforts by thieves (e.g., 

switching license plates) may suggest that there is a very small window of effectiveness for LPR.  Future 

researchers should consider whether the future deployment of LPRs should be publicized more through a 

media campaign. If potential vehicle thieves were made aware of the technology and its deployment, 

perhaps a deterrent effect could be generated.  
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Fifth, as pointed out by an anonymous reviewer, future research should explore the possibility that 

the pool of stolen plates and vehicles decreases with time, as the efficiency of recoveries increases.  Also, 

the next line of research will need to assess whether most of those recoveries using the LPR would 

inevitably occur anyway, without the use of LPR. If LPR only increases the speed with which stolen 

vehicles are recovered, rather than the volume, the benefit would be reduced. 

Finally, over time we might also expect the cost of this technology to lower substantially from the 

current pricing scheme (in the $20,000 to $25,000 range) and lead to greater adoption of this technology by 

law enforcement.  However, with the greater adoption is also likely to include greater legal scrutiny of the 

privacy rights of citizens associated with this equipment or charges of the invasion of “big brother.”  As with 

any law enforcement equipment or strategy, the law enforcement community should look for careful 

empirical research to help provide guidance and insights into the effective and ethical use of this and other 

technology.39 

                                                           
39 Lum et al. (2010), for example, surveyed community residents about LPR use and found that attitudes vary depending on the 
ways in which the data are used. 
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From: susansbriggs@gmail.com
To: City Clerk
Cc: briggs.ron2@gmail.com
Subject: [EXTERNAL] License Plate Readers
Date: Friday, January 21, 2022 9:31:39 PM

To the Mayor and City Council of Alameda:
 
We are long-time residents of Marina Drive and, as such, are very aware of the
need for license plate readers at the entrances/exits to Alameda.

We and our neighbors frequently fall prey to people coming into Alameda to
commit theft of automobiles or anything else that might catch their attention. 
We have neighbors who have had catalytic converters removed, cars broken
into multiple times and garden ornaments and holiday decorations stolen from
their yards.  Sometimes we feel as if Marina Drive is under siege.
 
It is essential that APD employ all available tools to solve crimes and deter
criminals.  Although privacy is a concern to all, the right balance should be
maintained between keeping us safe from criminal activity and protecting our
civil rights.  It appears that APD will control the data collected and  use it for its
intended purpose.  
 
We strongly support the installation and use of license plate readers.
 
Ron & Susan Briggs
2913 Marina Drive
Alameda, CA 94501
 
 

mailto:susansbriggs@gmail.com
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From: Patricia Gannon
To: John Knox White; Tony Daysog; Marilyn Ezzy Ashcraft; Malia Vella; Trish Spencer
Subject: [EXTERNAL] License Plate readers
Date: Friday, January 21, 2022 9:05:37 PM

Honorable Marilyn Ezzy Ashcraft
Mayor, Cityof Alameda
Honorable Members of the Alameda City Council

Dear Mayor Ashcraft and City Council Members

Your City Council will be voting on the installation of license plate readers at several
entrances to our city.  I wholeheartedly support this proposal for the following reasons:

This has been recommended by several police chiefs'
The cost of the equipment has been significantly reduce;
Auto theft and burglaries have significantly increased especially the East End and Bay Farm
Island;
APD needs these tools to readily solve these crimes as well as more violent incidents;
Lack of this new technology sends a message that Alameda is soft on crime;
Our Police Chief  advocates that the City must exdlusigely control data collection and that
such data be destroyed within a year;
The installation of these devices would make our city a safer place to walk, shop without fear.

For all the above reasons, please vote to approve the use of these devices.

Thank you.

Patricia . Gannon
1019 Tobago Lane 9402

mailto:pg3187@gmail.com
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From: Al & Li L
To: City Clerk
Subject: [EXTERNAL] ALPRs
Date: Friday, January 21, 2022 8:03:04 PM

Alameda City Clerk,

Please forward this message to each city council member and police chief.

We have lived in Alameda for over 15 years.  We have seen how violent crime and property
crime have significabtly increased within the city.  We expect the full city council and police
department to effectively address these threats to public safety.  

This message is to clearly express our support for the use of technology such as ALPRs and
the mounting of cameras at all high-traffic public spaces to the City, including city entrances. 
The use of such has consistently been demonstrated to be an effective tool in detering and
solving crimes. But it can also be used to help our community in other ways.  If a missing,
eldery person walks away from home or a care facility, city-mounted cameras can be used in
real-time to search public areas in an effort to locate the person.  

Case law says there is no expectation of privacy in public places and digital images can be
taken without prior consent.  How often have we walked past people in public taking pictures
with strangers in the background?  Did anyone ask them for permission?  The news media
regularly shows amateur videos of crimes and other incidents with the intent of seeking the
public's help. Again, there is NO EXPECTATION OF PRIVACY..

We trust that the City and Alameda PD will use captured images for legitimate, lawful
purposes.  A policy can be drafted that clearly explains when the data can be used which will
include regualr audits.  

As for costs, the City and the APD can apply for state and federal grants to off-set the costs of
such technology.  

We expect each city council member to support the use of ALPRs and city-mounted cameras
at strategic locations to assist the APD in making A-Town a safer place to live, work and
play.  For everyone!

Al & Li, Alameda

I         

mailto:hoanews8@gmail.com
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From: Gig Codiga
To: City Clerk
Cc: Marilyn Ezzy Ashcraft; Tony Daysog; Malia Vella; Trish Spencer; John Knox White
Subject: [EXTERNAL] For the Safety of Our Neighbors and Businesses Re-Support Fixed APLicense Readera
Date: Tuesday, January 18, 2022 4:19:49 PM

For the betterment and safety of all our neighbors and businesses, to discourage crime in our
community we must re-support a proven tool and our new Police Chief's
recommendation to purchase and place fixed AP License Reader cameras at
every entrance and exit to Alameda.

Best Regards
Be Well

Gig Codiga

mailto:gigcodiga@gmail.com
mailto:CLERK@alamedaca.gov
mailto:MEzzyAshcraft@alamedaca.gov
mailto:TDaysog@alamedaca.gov
mailto:MVella@alamedaca.gov
mailto:tspencer@alamedaca.gov
mailto:JknoxWhite@alamedaca.gov


From: Patrick C
To: City Clerk
Subject: [EXTERNAL] ALPRs
Date: Monday, January 17, 2022 10:05:40 PM

To whom it may concern,
My name is Patrick and I live on bayfarm island. I was told that Alameda is considering
license plate reader cameras. I wanted to reach out and voice support for the ALPR as a
deterrant to the increasing crime hitting our city.  It feels like, and maybe it's due to social
media, there are more and more brazen crimes occuring in Alameda. From the shootouts on
park street to the catalytic converters on bayfarm, it feels like we need to do something. 

Thanks
Patrick 

mailto:pchung528@yahoo.com
mailto:CLERK@alamedaca.gov


From: Claudia Charette
To: City Clerk
Subject: [EXTERNAL] improve safety in Alameda
Date: Monday, January 17, 2022 11:26:03 AM

To City Council 

Support the purchase of Automatic License Plate Readers. 

1. Mounting cameras at all our entrances and exits to Alameda has been a
request started in our community and requested by various Police Chiefs.
2. The cost of this equipment has gone down from the initial request from
approximately $500,000 to about a tenth the cost, according to the Police
Department.
3. Auto theft and auto burglaries have dramatically increased, particularly
experienced in the East end and Bayfarm. We know of neighbors who've
had catalytic converters stolen multiple times as well as cars broken into
multiple times.
4. Having both the Police Department head count trimmed as well as
experiencing the nationwide challenge of hiring and training new officers
to fill existing vacancies, APD needs to employ such data driven tools for
them to more readily solve the sorts of crimes such as mentioned above,
and those more violent in nature.
5. Not employing such technology when jurisdictions bordering us have
done so, is a message that says to non-resident criminals that it is easier
to get away with crimes committed in Alameda.
6. Privacy is a concern to all of us, but hearing that the Police Chief is
advocating that the City must exclusively control data collected; outside
agencies such as Homeland Security should not have unfettered access
to our data; the Chief will set narrow and documented standards for
releasing data for APD criminal investigations; and data collected is
destroyed in a year or less; these are all factors that make the use of this
technology the right balance between protecting our civil rights while
keeping us safe from criminal activity.
7. The opposition to ALPRs have relied upon the lack of any definitive
study to show the efficacy of ALPRs. Many departments have released
data to show many cases that have been solved with the use of the
ALPRs, but these are not the same as conducting an efficacy study.   
Maybe we should remove the firearms from a random sample of Police
Officers in order to study the efficacy of unarmed Officers, all of whom
work in communities where the criminals very often are better armed than
they are. (No, America is not ready for this, nor should we be the first to
test it out).
8. Many folks are afraid and concerned for their own safety as well as
family members and neighbors. Alamedans have become accustomed to
being able to safely walk, drive and shop all over town, day or night,
without fear of being assaulted in your own driveway, while walking to your

mailto:ccharette2015@gmail.com
mailto:CLERK@alamedaca.gov


car while shopping, even going to the movies or eating at many of our
favorite restaurants. And being or just looking elderly, Asian, Muslim,
Jewish, or any other number of innocent groups being targeted, is very
unsettling to many in what was a very safe city. When you hear your
neighbors talking about selling their house and moving to a safer area, this
is not a good thing for our community as a whole. If installing ALPRs
makes us feel safer, it is a cheap investment.



From: Victor M Robles
To: City Clerk
Subject: [EXTERNAL] In support of ALPR
Date: Monday, January 17, 2022 11:06:29 AM

Mayor and city council,
I am in support of the Alameda license plate readers I am no longer happy with a spike in our crime rate please vote
yes for these ALPR’s

Victor M.Robles

Sent from my iPhone

mailto:victrobl@comcast.net
mailto:CLERK@alamedaca.gov


From: kcboothby@aol.com
To: City Clerk
Subject: [EXTERNAL] Agenda Item - Automatic License Plate Readers
Date: Monday, January 17, 2022 4:02:23 AM

Mayor Ashcraft
City Council:

What the heck has happened to our little city by the bay?  I've lived here almost 70 years and cannot
believe what I'm seeing and hearing.
The crime and the lack of human decency towards our fellow man is just unbelievable!!!!  I know we're still
short manpower with the police 
department so having the license plate readers would greatly help in catching these thugs who think they
can come into our city and
cause havoc.  This seems like a no brainer!!! 

Please give the go ahead to purchase the equipment as our lives and security are at risk!!!

Thank you!

Kathie Boothby
Life Long Resident
510-701-8173

mailto:kcboothby@aol.com
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From: Judy Huey
To: City Clerk
Subject: [EXTERNAL] ALPR
Date: Saturday, January 15, 2022 9:08:15 PM

Dear Mayor Ashcroft and the City Council,

I have lived in Alameda for over 49 years.  As a child, we had no criminal activities as we’ve had in Alameda until
the last 3 years or more.   It has become unsafe to just leave a car parked outside, let alone walk by yourself in the
day or night time.  I am constantly looking over my shoulders or scanning for any possible criminal activities
heading my way.

I currently live on Harbor Bay.  Just this summer, my neighbor was violently knocked down and stolen of her phone
and wallet.  This happen just as she was rounding the corner near my house, which is Tillman Park across the street. 
A car pulled up along side her, the assailant jumped out of the car, knocked her down, took her belongings and
jumped backed in the car that waited for him and fled the seen without a single eyewitness.

I remember when the Covid-19 pandemic started.  I was searching for hand sanitizer, so tried going to the 3
Walgreens in Alameda.  I first started with Walgreens on Park St in the morning, I witnessed a couple who tried to
walkout with a cart without paying.  The male cashier stood by a door and when he saw what they were trying to do,
he grabbed their cart.  Without a word the couple casually strolled out knowing they will not get arrested.  Got in
their car and drove towards the Park St bridge.  The next Walgreens was on Webster St.  I ended up at the back of
the store and their was a man with a sweatshirt and hoodie on.  I looked at him and he looked at me.  He tried to turn
away to conceal what he was doing.  His pockets were bulging with Walgreen’s goods.  I knew he wasn’t using his
pockets as a shopping cart.  I darted out quickly as to not be confronted by the shoplifter.  After all that, I did not
attempt to go to the third Walgreens.  I had enough for the day and was terrified of how Alameda came to a place of
shoplifters and violent criminals roaming and taking over Alameda.

Alameda use to be known as a safe place to raise a family and to walk around without fear.  All I hear these days are
did you hear about this and that happening in Alameda. Stolen catalytic converters and cars broken into seems like a
regular subject in town these days.  We are no longer that safe spot to live.

To deter criminals from coming to Alameda would be to install ALPRs around the entries into Alameda and Bay
Farm, as well as a few ALPRs in between.  Please be an advocate for Alamedans and install these for the safety of
our present and future of the city.  Criminals know we do not have a large police force, so let it be known that we
have cameras be the eyes of Alameda and that we will not support thievery and violence.  It will be an investment
for the present and future of Alameda businesses and residents.

Please reconsider purchasing and implementing ALPRs.

Thank you for your time and consideration.

Sincerely,

Judy Huey

mailto:judyhuey@yahoo.com
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From: Ann Ching
To: City Clerk
Subject: [EXTERNAL] Attention : Mayor Ashcraft and the City Council
Date: Saturday, January 15, 2022 2:49:26 PM

Dear Mayor Ashcraft

Happy New 2022!
My name is Ann Ching from Ashby Bay, Alameda. I am writing in to give my full VOTE consent and support for
the Police Chief’s request for installing ALPRs around the city. This is so necessary for the safety and security of us
and the whole of Costa Brava residence.

Looking forward to an overall favorable votes to approved this.

Thank you
Sincerely
Ann Ching
Homeowner

mailto:sunshine_ching@yahoo.com
mailto:CLERK@alamedaca.gov


From: Rick Mosher
To: City Clerk
Subject: [EXTERNAL] ALPRs
Date: Saturday, January 15, 2022 12:39:44 PM

To the Mayor of Alameda and the city council, 

We wish to express our strong opinion that cameras and ALPRs around Alameda are
important and a definite crime deterrent. Please proceed with this program.

Richard/Kathryn Mosher
Harbor Bay residents

mailto:rkmosher@comcast.net
mailto:CLERK@alamedaca.gov


From: Jeff Henderson
To: City Clerk
Subject: [EXTERNAL] Support for Auto License Plate Readers
Date: Friday, January 14, 2022 6:52:01 AM

Happy Alameda Morning Mayor Ashcraft and City Council,

Just a short email to express my families deepest support of APD Chief Joshi’s
request to have ALPR’s installed in Alameda.  

Crime, burglaries & homelessness have increased - please help us to improve our
amazing city!

Thank you

Jeff and Jana Henderson

mailto:jeff.henderson@yahoo.com
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From: Burny
To: CityCouncil-List
Cc: City Clerk
Subject: [EXTERNAL] APLR"s, January 18 Council Meeting
Date: Wednesday, January 12, 2022 9:59:52 PM

Members of the Alameda City Council:

On the January 18 regularly scheduled meeting of the Alameda City Council, I strongly encourage the five council
members to approve the installation of APLR’s within the city as a tool for the Alameda Police Department to
utilize in maintaining a high level of safety within our community.  The issue has been vetted numerous times and
policies and procedures on its use have been authored and reviewed.  It is time the council demonstrates strong
leadership and support to make and maintain Alameda a safe and wonderful place to live.  The use of this tool
makes common sense which utilizes contemporary technology to support and aid the APD and its citizens.

I strongly encourage the entire council to approve of the purchase and utilization of the APLR.

Burny Matthews
Retired, Alameda Police Chief
556 Kings Road
Alameda

mailto:bmatt556@comcast.net
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From: donnamarie ferro
To: City Clerk
Subject: [EXTERNAL] ALPR"s for Alameda
Date: Saturday, January 8, 2022 12:11:35 PM

Dear Mayor Ashcraft and Members of our City Council, as a family member of generations who have lived in Bay
Farm Island for more than 100 plus years, I am requesting your consideration regarding the following: 1 Support the
Alameda Police Chief for installing ALPR's only to be used for the specific use that he has addressed 2. 
Generations of my family lived in Bay Farm Island, and it has always been a safe environment with a strong
community and now it is being threatened by those who come here to do damage to property, steal catalytic
converters and other crimes 3.  I have experienced as well as many others the threat to our homes by those who
come here to do harm.  4.We all know that crime is pervasive and skyrocketing and we must impose some sort of
technology to provide us assistance to deter this increase in crime 4.  As a Senior Citizen I do not want to feel that I
am being threatened nor having to peer out my bedroom window at 1:00 in the morning when a car is shining a light
into my bedroom, which has been a reoccurring activity. My saving grace is that I have two dogs which bark
loudly!  I am asking you to vote to install ALPR's,,as recommended by our Police Chief, which includes the
guidelines proposed in the use of this technology.  Thank you, Donna Marie Ferro, granddaughter of the Antonio
Ferro Family of BFI.

mailto:donnamarieferro@yahoo.com
mailto:CLERK@alamedaca.gov


From: Judy Lee
To: City Clerk
Subject: [EXTERNAL] Attn: Mayor Ashcroft and City Council re: rising crime in our city
Date: Friday, January 7, 2022 8:47:11 PM

Mayor Ashcraft and the City Council, 

I am writing today in support of the Police Chief's request for installing ALPRs around
the city. I have been a resident for almost 3 decades and have lived in central
alameda for majority of my time here.  I moved to bay farm late last year and have
already had my car burglarized right in front of my new house. I have two young baby
girls and I fear that the criminals will get more brazen if we don’t try to do something
here.  

I appreciate your time,
Judy

mailto:judy.l.lee@gmail.com
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From: Eve Bazo
To: City Clerk
Subject: [EXTERNAL] Request to Install ALPRs (Automatic License Plate Readers) in Alameda
Date: Thursday, January 6, 2022 4:59:04 PM

Dear Mayor Ashcraft & City Council Members:

I wanted you to note my support & consider the Police Chief’s request to install the ALPRs around 
Alameda.  I live on Bay Farm, Normandy HOA near Mecartney & Aughinbaugh.  I’ve lived here since 
2009, my husband & I raised our girls in this beautiful city.  We have one attending Alameda High & one 
that recently graduated.  We chose to purchase a home here because of the community & its schools.

We would like you to insure our family’s safety as well as the safety of those that are our family, friends, 
neighbors, & broader community.  We’ve had thefts around the Bay Farm area over the years, but with the 
recent pandemic it seems more cars are being broken into more often.

We understand there is a reduction in police staffing & I think by installing ALPRs it will help to both deter 
crime as well as help our hardworking officers identify those that are committing crimes.  Our family asks 
that you consider installing the ALPRs to help bring added security to Alameda & its residents.

Regards,

Eve Bazo
Resident, Bay Farm

mailto:evebazo@gmail.com
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From: Rich Sherratt
To: City Clerk
Subject: [EXTERNAL] APLR
Date: Thursday, January 6, 2022 4:11:34 PM

Dear Mayor and members of the City Council,
 
I have a very difficult time understanding your extended deliberation on the license plate readers. It
is not an invasion of anyone’s privacy or a right wing conspiracy but a matter of better protection for
our citizens. As one of the silent majority, enough is enough, and time you protect our property and
families. Stop playing political games with our community and support our police department. Even
Oakland has taken this very simple step on APLR.
 
Dr. Richard H. Sherratt

mailto:rsherratt@ertecsystems.com
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From: Hilary Menendez
To: City Clerk
Subject: [EXTERNAL] Installation of ALPR"s
Date: Thursday, January 6, 2022 12:03:21 PM

To Mayor Ashcraft and the City Council

I am writing to support the proposal of our police chief to install ALPR's in and around
Alameda. I really feel we should respect the advice of the professionals who are tasked with
keeping us safe, and this is one more tool to do so.
I am from the UK and cameras are a way of life there. It gives everyone a little more security
as they go around their day to day lives.
Respectfully,
Hilary Menendez
Bay Farm Island resident

mailto:hilary@themenendez.com
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From: C Charette
To: City Clerk
Cc: Claudia Charette
Subject: [EXTERNAL] ALPR’s
Date: Thursday, January 6, 2022 11:38:01 AM

To Mayor Ashcroft and the City Council

Due to increased crime in Oakland and resulting overflow into Alameda, installing ALPRs makes sense.  Use
available technology to augment the loss of police services in our city.

A huge city like London has cameras everywhere and it is not considered a “police state”.  They are also used in
small suburban communities.  Their police don’t even carry guns. 

Why not join the modern world and use available technology to fight crime?

Claudia Charette
One Bordwell Ct
Alameda

mailto:charette04@yahoo.com
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From: Laura Shen
To: City Clerk
Subject: [EXTERNAL] In Favor of ALPRs
Date: Wednesday, January 5, 2022 7:09:37 PM

﻿
Dear Mayor Ashcraft and City Council,

As a resident of Alameda for 29 years, I am alarmed at the increase in the City’s crime rate in recent years. I worry
especially about my elderly mother’s safety when she is out running errands on her own or simply on a walk.  I am
writing to support our police chief’s strategies for reducing crime, including the use of ALPRs at the City’s entry
points. Keeping residents safe should be top priority.
﻿
Please vote to implement this system, which has proved to be effective in other cities as a crime deterrent. 

Thank you for your consideration,
Laura S.

mailto:shesnancy@yahoo.com
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From: Lorraine Robles
To: City Clerk
Subject: [EXTERNAL] Yes For ALPRs!!!!
Date: Wednesday, January 5, 2022 6:41:21 PM

Dear Mayor Ashcraft and the City Council,
 I’d like to express my support for the Police Chief's request for installing ALPRs
around the city. We have lived in Harbor Bay for many years. Never before have
we witnessed crime rising like this. We know times are different and we don’t have a
full staff of police officers but it makes us seniors feel unsafe even in day light.
Personally, I have witnessed people stealing from the grocery store while the clerk is
just watching him walk out. It is frustrating!  Cars are speeding, not stopping at stop
signs stalking neighborhoods  etc. I think by installing ALPRs the bad guys will be
less willing to commit their crimes here. I remember years ago the word was
“Don’t even think of driving more than 25 miles per hour in Alameda!”  It was a known
no no!  ALPRs can be the new message to law breakers. Please CONSIDER
installing them for everyone’s sake. 

Thank you!
Lorraine Robles 
Citizen and Tax Payer of Alameda

Have a blessed day!

mailto:lorrainerobles@yahoo.com
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From: agustin garcia
To: City Clerk
Subject: [EXTERNAL] I am pro Camera
Date: Wednesday, January 5, 2022 5:42:49 PM

Dear Mayor, I do understand what this means to our town, to our residents and the people who
visit Alameda. 
I don't know, I was born in 1970 so this type of technology can be used for good and bad. But
I have faith in our law enforcement agencies to do the right thing ... When no one is looking.
We can try it. If we don't like it we pull the plug. It's not etched in stone, as we control our
society. 
Best Agustin Garcia

mailto:agustinjgarcia@gmail.com
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From: HENRY CHING
To: City Clerk
Subject: [EXTERNAL] Installation of ALPR cameras
Date: Wednesday, January 5, 2022 5:08:57 PM

Dear Honorable Alameda Mayor Ashcraft,

I am a resident/home owner of Bay Farm Costa Brava, I totally support our Police Chief’s request for installing
ALPRs around the city and in our neighborhood. We hope to reduce the crimes in our wonderful city of Alameda.

Thank you for your attention.

Regards
Henry CHING
135 ASBY BAY, ALAMEDA

mailto:hckching@yahoo.com
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From: sharrese Dekock
To: City Clerk
Subject: [EXTERNAL] License Plate Readers
Date: Wednesday, January 5, 2022 3:33:45 PM

Dear Mayor Ashcraft and City Counsel Members,

My husband and I have lived in Alameda for 30 years. The last several years there
has been a huge surge in crime. This is not the same safe Alameda where we have
raised our kids. Please install license plate readers at every entry/exit to Alameda.

Sincerely,

Sharrese and Pieter Dekock

mailto:sharresey@sbcglobal.net
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From: Sandra Marder
To: City Clerk
Subject: [EXTERNAL] License plate readers
Date: Wednesday, January 5, 2022 2:00:17 PM

Please help make seniors in Alameda feel a little safer with license plate readers! This is coming from a Alameda
resident that lived here for over 30 years and now is a little bit worried when I go out.

Sent from my iPad
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