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ABSTRACT

Over the past decade there has been a significant growth in the
use of computer technology by U.S. police departments, and this report
discusses this evolution of computer use.  Suwrvey work performed by
this study shows rising use to be especially apparent for “routine"
computer applications where the technolony is used to carry out
straightforward, repetitive informaticn processing activities such as
maintaining real-time police patrol and inquiry files and traffic
records.

In general, though, the growth of computer technology in Taw
enforcement has been at a rate‘somewhat slower than what police

departments had predicted in the early 1970s. Further, when computer

applications extend beyond "routine" uses to "ronroutine" efforts, such

as with resource allocation models or computer-aided dispatch (CAD)
systems, where the machine begins to become a tool for decision-making,

strategic planning and man/machine interaction, the results to date

have been somewhat disappointing. The process of implementation is far

more complex and unintended consequences arise. Three case studies of
resource allocation models and four cases of command and control appli-
cations provide useful insights concerning the implementation and
impact of computer technology. They point to now directions in the

use of computer technology, one which includes greater attention to
evaluation and implementation, stresses performance standards and
transfer, and realizes that the police play a broader role in society

than fighting crime.
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PREFACE
Kent W. Colton

In Oakland, California, a patrol officer reaches down to the remote
computer terminal in his car and types in the license number of the speeding
automobile. Within seconds, information is displayed showing that the vehicle
is stolen. In St. Louis, Missouri, an experiment is underway to monitor the
Tocation of each patrol car by using new locational and computer technology.
Precise vehicle movement is displayed on a television-Tike screen in the dis-
patch center, and decisions regarding which car should respond to a call
are based on this information.

Does this sound 1ike James Bond or Dick Tracy--or is it reality? In-
deed, these are just two examples of the wide variety of technological tools
that have been proposed, tried, or implemented by police in recent years. QED
What is the degree and nature of such use of computer technology by the
police? What types of applications have been implemented? Are they work-
ing, and how well have they been accepted by the police? What impact, if
any, will they have on law enforcement?

In July 1985, in the face of dramatic rises in reported crime and
deiinquency rates, the President's Commission on Law Enforcement and the
Administration of Justice (sometimes called the Crime Commission) was
created. One area selected for special attention in the Commission's final
report was the potential contribution of science and technology in the gen-
erally labor-intensive field of Tlaw enforcement. Because criminal justice
agencies must process enormous quantities of data, the use of electronic
computers and new techniques of systems analysis, operations research, and

computer modeling seemed particularly promising. In accordance with the ‘Ib




Commission's recommendations, the Law Enforceient Assistance Administration
(LEAA) was established in 1968. Since its inception, LEAA has distributed
over $4.5 billion to state and local governments and to private agencies.

A significant portion of these funds was designated for creating such
automated intormation applications as computerized criminal history files.

However, critics have questioned the utility of this expenditure. The
federal aid program's emphasis on computer hardware and softwaie development
and other types of technology has drawn criticism from a number of groups
that believe the money could be better utilized on less technical approaches
to the crime problem. Others argue that portions of this money have been
wasted and also that the proliferation of such systems represents a potential
infringement on civil libertics.

In response to the growing interest in computers and technology for Taw
enforcement purposes, I undertook reseurch in 1971, under the aegis of the
International City Management Association (ICMA), to measure the extent of
police computer use as well as the degree of success or failure of such
systems.1 Research included a survey of police departments in the United
States, as well as visits to 14 police departments around the country.

The 1971 study revealed that 39 percent of the 498 police departments

responding to the survey were using computers. For cities with populations

1. When the study first began in 1970 and 1971, I initially focusec on

the use of computers by the police. However, this scon expanded to a broader
concent of computer technology including not only computer use but a wider
range of methcds and technologies, such as cystems analysis and computer
modeling, that are all part of the technology of sensing, coding, trans-
mitting, transiating, and transforming information. (See Chapter I for a
further discussion.)
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of 100,000 and over, the figure was nearly 70 percent. In addition, nearly
two-thirds of all the departments responding indicated that they would be
using a computer by 1974,

Rut this study only began to scratch the surface. It could not answer
the basic questions concerning the use, implementation, and impact of police
computers. As a consequence, in 1974, working with several colleagues,
especially Scott Hebert, I undertook further research on the current ahd
projected impact of technology on U.S. police departments. This new study
was part of the Innovative Resource Planning (IRP) project at MIT sponsored
by the Mational Science Foundation. Two primary tasks were involved:

(1) a second nationwide survey--including both a mailed and Timited
telephone survey, again administered by the ICMA--to measure the
extent of police computer use and to compare the predictions of
1977 with actual developments;

(2) a Timited number of case studies to examine the use of computers
and computer technology by various police departments and to
review the resulting advantages and problems.

The National Institute of Law Enforcement and Criminal Justice of the

LEAA in 1975 funded the third and last stage of research, which was aimed
at making additional case studies, conducting further data analysis and a
iiterature search, and tying together all aspects of the work.

Even with support from the National Science Foundation and the LEAA,
the budget for case study work was limited. To avoid the danger of being
spread too thin to examine all aspects of computer technology, it was
decided that the case studies should focus on two areas--resource allocation
applications and the use of new technology related to police command and

control.
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In 1971, 1in conjunction with the edarliest research on the project,
visits had been made to 14 police departments around the country. On the
basis of insights from thesc visits, three cities were selected for four
more detailed studies: the police departments ir Soston, St. Louis, and
Los Angeles were chosen for case work related to resource allocation, and
Boston was selected for case study work related to command and control. Uhen
the scope of the project was expanded with further funding from the LEAA,
studies were added in the command and control area in three additional police
departments: San Diego, St. Louis, and New York City.

0f course these seven case studies represent only a small part of the
work and experimentation that has been carried out in resource allocation
and command and control systems, and they were not selected with the intent
of choosing a representative sample. However, the sites chosen do typify
some of the important implementation efforts that have been made to daté,
and as such should provide insights for more general application, particularly
for those who are interested in the implementation of new technology.

The chapters in this book outline the results of this research. As
the principal investigator for the project, I have served as the editor of
the report and the author of a number of the chapters. The authors of each
chapter will be listed separately. Scott Hebert has been especially involved
with much of the research, working as a research associate during the phase
of the project funded by the National Science Foundation. Several others
have participated in the research, including Mark Schuster, a co-author of
Chapter IX, and Richard Larson and Gilbert Lirson, two of the three authors
of Chapter XI.

The report is divided into four parts. Part One outlines the issues
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ahd results of the survey research dand the nitial site visits to police
departments around the country. C(hapter I introduces the basic background'
and concepts for the study, and discusses the relationship between computer
technology and the police, hypothesizing about the potential influence and
effect. Chapter II summarizes the results of the 1971 and 1974 surveys
and reviews the extent of computer use and the evolution that has occurred
over the last two decades. Chapter III begins to discuss the implementa-
tion of new technology and the problems that have arisen. Questions
concerning the potential impact of new technology are raised. The data
from the survey and cite visits provide preliminary insights about the
actual acceptance and influence of such new technology, but these conclu-
sions relate primarily to the more routine applications of computer use by
the police. For further insights, particularly as they relate to the
implementation and impact of nonroutine applications, case studies are
needed. Parts Two and Three of the report present seven case studies.

Part Two focuses on resource allocation applications. Chapters IV,
V, and VI outline the administrative histories of the efforts made by the
police departments of St. Louis, Boston, and Los Angeles to introduce new
techniques into the operations of their patrol forces. Chapter VII
delineates the common patterns among the<e resource allocation cases and
attempts to identify those factors which were most influential in deter-
mining the nature and outcome of each effort. At the conclusion of
Chapter VII, the implications of the cases for the adoption of similar
deployment techniques by other departments will be examined.

Part Three, including Chapters VIII through XI, focuses on command

and control efforts in San Diego, New York City, Boston, and St. Louis.

The final secticn of the report, Part Four, provides general conclusions
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and policy implications. Chapter XII is devoted to the implementation of
new technology and Chapter XIII explores:some of the broader issues related
to the impact and influence of computer technology on law enforcement.
Chapter X111 a'so provides an Executive Summary of the report.

Because the cases examined represent only a small percentage of the
total number of situations where new technology has been implemented by the
police, no claim is made that the conclusiuns are final. Nevertheless, they
contain insiyhts that should benefit both the Taw enforcement community and
those who are interested in the nublic policy implications of implementing
new technology. At a minimum, they provide a useful basis for future research

and analysis.
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CHAPTER I
COMPUTER TECHNOLOGY AND THE POLICE: AN OVERVIEW
by Kent W. Colton

Police began using computers in the early 1960s. At that time they
had been available commercially in some form or other for more than a
decade. Three streams of development have been involved in the evolution
of computer technology: information transmission (the ability to communi-
cate and transmit information using the computer); information transforma-
tion (including computation and the development of modern computing
capabilities to rapidly transform Targe quantities of data); and modeling

(the symbolic representation of large systems).]

By the early 1960s these
three streams had begun to come together, setting the stage for the
application of modern computer technology by the police.

During the late 1940s and 1950s, a number of important innovations
changed the computer from a crude experimental device of interest only to
scientists to a sophisticated and highly marketable product, especially
for the first two streams of computer development, the transmission and
transformation of information. These innovations included the "stored

program" concept, use of the binary rather than decimal number system, and

replacement of vacuum tubes and even rotating gears by transistors and then

1. For a further discussion of the evolution of computer technology see,
for example, Thomas L. Whisler, Information Technology and Organizational
Change, (Belmont; California: Wadsworth Publishing Co., 1970), especially
pp. 11-16. -




integrated circuits.z

The sale of computer technology became one of the nation's fastest-
growing industries. Fields which relied extensively on numerical data and
in which problems were readily definable in terms of mathematical opera-
tions benefited substantially from computer applications. In the space
program, for example, scientists discovered the value of the computer in
handling compliex trajectory calculations and in meeting deadlines which
involved intricate logistical details.

With the development of the third stream in the evolution of computer
technology--mathematical modeling and systems analysis-~the computer
expanded from a transmitter of information to a potential tool for manage-
ment and education. "Modeling"--the creation of an abstract portrait of a
system and its relationship in order to better understand, predict, and
manipulate data--had become a recognized activity in organizations during

the nineteenth century as labor became more specialized and people sought

2. A brief explanation of these three terms seems in order. The first
modern computers were rather inflexible, since machine operation for each
automatic operation had to be specified and then wired into a "plug board."
A great deal of time was consumed wiring and then changing the plug boards
for each new operation. With the stored program concepts, certain basic
operations are built into the computer circuitry and assigned code numbers.
By calling on particular code numbers, a programmer can activate the
appropriate circuit without having to wire a plug board. Use of the
binary system was important in simplifying computer operations. Using a
decimal number system, ten computing elements are necessary to represent
the values from zero to nine. In the binary system, four elements can
represent the same values. Finally, with the elimination of the mechani-
cal operations of rotating gears and the change from vacuum tubes to
transistors, the maximum computation speed was 1imited only by the speed
at which an electrical impulse can travel from one point to another in the
transistor. This has made possible the execution of millions of instruc-

?ions per second. As integrated circuits replaced transistors, speeds
increased still more.




to improve performance. But it was only during World War II that
"operations research" (now often referred to as "management science")
stressed the development of mathematical models as an approach to problem
solving. At the same time, "systems analysis" became increasingly popular
as a means of approaching the solution of complex problems with model
formulation as a central aspect of the analysis process. HMany operations
research tools which are still in use today--linear programming, dynamic
programming, queuing models, inventory models--were in operation by the
mid-1950s. A decade later, these tools were combined with the transmis-
sion and transformation capabilities of electronic computers, and computer
technology began to see use on such disparate tasks as improving the allo-
cation of transportation resources and monitoring retail inventories.
Banking, insurance, and accounting experienced successes through the use
of computerized systems analysis. From a technological perspective, the
time was ripe for the use of computer technology by the police.

This chapter is divided into three parts. The first will describe
the early use of computers by police and explain the reasons for their
interest in computer technology; the second will consider the expected
future use of this technology; and the third will discuss the potential
impact of the technology on police tasks, personnel, and structure. The
term "computer technology" as used in this report means not only the use
of computers by the police to transmit and transform information, but
also the application of other innovations such as operations research and

systems analysis. The term "information technology" has also been used




by some authors to represent the same phenomenon.3 For the sake of
convenience, the two terms--computer technology and information technology

--will, on occasion, be interchanged synonymously in the text.
A. Reasons for Police Use of Computers

Despite the advances in computer technology and its successful appli-
cation to science, engineering, and management, police departments were ‘
rather slow to take advantage of its capabilities. Several departments
established traffic accident files in 1960; others used computers to
compile statistics for local, state, and national crime reports or to
handle administrative "housekeeping tasks."4 These applications were
routine, however, and few departments used the computer for modeling acti-
vities; in fact, few used it as anything more than an automated file or an
elaborate desk calculator. A number of factors militated against the
development of more creative police applications: the high costs of com-
puter installation, coupled with local fiscal constraints; the lack of
technical skills and education among police personnel; the labor-intensive
aspects of police work; the Tong tradition of relying upon the patrol
officer in the street as the principal means of delivering police services;
and the fact that many of the problems with which police deal are not, at

least for the most part, readily represented by mathematical equations.

3. For example, 1in Thomas L. Whisler, Information Technology and
Organizational Change, p. 11, information technology is defined as "the

technology of sending, coding, transmitting, translating, and transform-
ing information".

4. Chapter II of this report will provide a more detailed discussion of
the evolution of police computer applications.




During the late sixties, however, planners began to extend the tech-
nigues of systems analysis beyond engineering and management applications
to general social problems. They applied systems analysis to such pro-
Jects as improving the delivery of health care, managing the rapidly
growing welfare caseload in urban centers, and measuring the effectiveness

of a fragmented and increasingly expensive education system.5

Use of
computers by police and other law enforcement:officials also began to
expand rapidly. The number of departments owning, or having access to, a
computer increased substantially. Many Tocal departments followed the
early Tead of the St. Louis department and installed real-time computer
systems which provide rapid inquiry for the officer in the street of
information concerning stolen cars, wanted persons, and so forth.6 Major
steps were also taken to provide local police departments with access to
regional, state, and national real-time computer networks.

A survey of 79 cities in 1970 found that 7law enforcement was the
single most-recurring municipal computer application. Fifteen percent of
all the computer applications in these cities were in the 1aw enforcement
area.7 Surveys of U.S. cities made in 1974 and 1975 showed the importance

of law enforcement applications in terms of overall city computer use,

5. Records, Computers and the Rights of Citizens, Report of the Secretary's

Advisory Committee on Automated Personal Data Systems, U.S. Dept. of
Health, Education and Welfare, July 1973.

6. Real-time or on-1line refers to direct access, through a terminal, to
computer files at any time so that all inquiries will receive almost
immediate response--for example, real-time access to a file of stolen
vehicles through a video display terminal.

7. 0.E. Dial, Kenneth C. Kraemer, William Mitchel, and Myron Weiner,
Municipal Information Systems: The State of the Art in 1970, (Long
IsTand University, Public Administration Center), chap. 15, pp. 13-14.




with‘police applications second only to finance (payroll, aécdunting, and
treasury coﬂection).8 Since 1968 the number of computer applications
reported by police departments throughout the country has been widespread.
In 1971, 44 percent of those police departments (in cities with populations
over 50,000) that responded to a questionnaire--sent to 498 departments in
the United States--were using a computer. By 1974 this percentage had
risen to 56 percent, with 74 percent of the responding, departments
indicating that they planned to be using a computer by 1977.9

At least four factors have entered into the increasing use of computer
technology by the police.

First, by the late sixties, attractive prices, rising service needs,
persuasive salesmen, expanding techrological capabilities, ingenious soft-
ware services, and the prestige of having access to large-scale information
processing had stimulated the introduction of automated information tech-
nology applications into many organizations and institutions, including
police departments. Towards the end of the decade this pressure
heightened as the Vietnamese War gradually came to an end, and the
industries and personnel that had been heavily committed to the military
applications of computer technology began to seek alternative domestic

areas for utilizing new techniques and methods.

8. See "How City Departments Use Computers and Communication Equipment,"”
Nations Cities, October 1974, pp. 26-29; and Kenneth L. Kraemer et al.,
"Municipal Components: Growth, Usage and Management," Urban Data Service
Reports, vol. 7, no. 11 (MWashington, D.C.: International City
Management Association, November 1975).

9. The International City Management Association surveys were designed
by the author and provide the basis for a portion of this study. The
results will be described in detail in Chapter II.




Second, according to several polls conducted in the late 1960s and
early 1970s, a large and growing majority of Americans had doubts about
the efficiency of the criminal justice system. Given the labor-intensive
nature of police work and the tradition of devoting only a very small
percentage of departmental resources to research and deve1opment,10
interest focused on improving the system and allocating more resources to
new equipment and technology. In 1967 the President's Commission on Law
Enforcement and Administration of Justice (Crime Commission) suggested
that computer technology might be an important tool for improving the
depioyment of criminal justice resources aud for keeping track of criminal
offenders. The Crime Commission stated that "probably the singie greatest
technical Timitation on the criminal Jjustice system's ability to make its
decisions wisely and fairly is that the people in the system often are
required to decide issues without enough information."]1

Third--and partly in response to this public dissatisfaction with the

criminal justice system--additional federal resources were allocated to

10. As reported by Richard C. Larson, "Rescurce Planning for Urban Public

Safety Systems," Technology Review, vol. 76 (July/August, 1974), pp. 20-29,

budgets of law enforcement services reveal that 90 to 95 percent of expen-
ditures are consumed directly by personnel salaries, pensions, and related
fringe benefits. On the other hand, it is difficult to find even as much
as 1/10 of 2 percent of total expenditures of most urban public safety
services directed toward research and development, whereas healthy,
growing industries in the private sector typically allocate 2 to 4 percent
of gross revenues to research and development.

11. The Challenge of Crime in a Free Society, Report by the President's
Commission on Law Enforcement and Administration of Justice (U.S. Govern-
ment Printing Office: Washington, D.C., 1967), p. 13. See also Task
Force Report: Science and Technology, Report to the President's Commission
on Law Enforcement and Administration of Justice (U.S. Government Printing
Office, Washington, D.C., 1967), p. 68.




the Taw enforcement a~ea. In 1965 the Law Enforcement Assistance Act was
passed and the Office of Law Enforcement Assistance (OLEA) was established
within the Department of Justice to administer programs funded under the
Act. An emphasis, both legislative and otherwise, on meeting the police
equipment needs was used to justify expenditures by the OLEA and the LEAA
to acquire a variety of technical devices for law enforcement agencies--
devices ranging from computer harcdware to night vision equipment, walkie-
talkies, and helicopters. In its first four years, LEAA distributed over
$1.5 billion to statc and Tocal governments and to private agencies. A
significant portion of these funds--estimated at more than $100 million--
was designated for the creation of automated information applications.
According to a recent study, $143 million, or 11.5 percent of the total
LEAA block grant budget, was spent for law enforcement telecommunications
during the three and one half years between July 1, 1971, and January 1,
1975,12 and this figure did not include matching money from the states.
Although no police department has been forced to spend federal dollars,
the availability of the money has been an important stimulus to computer
growth. In addition, pressure from Justice Department officials to
improve surveillance techniques and statistical reporting capabilities has

provided additional stimulation for acquiring information systems.

12. Donald D. Kavanaugh, "Planning Guidelines for Law Enforcement Tele-
communications Systems, Product of Project 13, Executive Summary",
Government Data Systems, July-August 1976. It should be noted that in
this study the term "telecommunications" is defined broadly to include
not only computer technology but also a full range of communications net-
works such as radio networks and digital mobile terminals. Such
innovations are often included as a part of police command and control.




Fourth and finally, police departments thems2lves have placed increas-
ing emphasis un the need to reform, to "professionalize", to modernize.

The police have viewed the computer both as a means of bringing about
reform and as a symbel of modernity.

These reasons for the expanding use of information technology by the
police are helpful in understanding the social and institutional forces
surrounding the use of computers in law enforcement. Further, they may
point to some of the advantages and problems in automating police functions.
But even more important than the reasons for the use of technology are the

actual ijmplementation and impact of technology on the police. Over the

past decade significant resources have been spent on computer technology
for the police with an important portion of the funding coming from the
LEAA. Objections have been raised about such expenditures, and critics
have argued that federal aid has focused excessive emphasis on technological
development and the money could have been better spent on less technical

approaches to law enforcement issues.13 Still, relatively 1ittle is known

13. Two relatively recent reports have essentially taken this position.
See for example, Sarah Carey, Law and Disorder IV, Center for National
Security Studies, Washington, D.C., 1976, and Law Enforcement: The
Federal Role, a Twentieth Century Funa Task Force Report, Twentieth
Century Fund, New York City, New York, 1976. Law and Disorder IV calls
for the abolishment of the LEAA and the Twentieth Century Fund Task
Force Report recommends that the block grant system of funding be dropped
and that the money go directly to the states through special revenue
spending. Both reports discuss the lack of impact of LEAA programs on
crime programs on crime prevention, and question the fact that funding
continues for such hardware items as street lighting projects and
helicopters, despite the fact that there is little evaluation as to
their success or failure.




about the impact and implementation of police computers. In order to bégin

to address such issues, the purpose of this report is threefold:

to determine the state of the art with respect to the use
of computers by police departments in the United States;

to examine the implementation of various applications of

computer technology and attempt to analyze the causes of

success or failure; and

to study the impact of this technology on the police, as

well as the impact of the police on technology.

The report will ask, for example: How have computers been used by
the police? Have efforts to implement computer technology been successful
or not, and why? What impact has information technology had, or will it
have, on departmental structure and organization? What effect, if any,
will computer technologies have on the quality of police service and
police tasks or functions? Will computer use result in the reduction of
crime or the apprehension of more criminals? In short, what difference
will computer technology make? And is it, or will it be, good or bad?

To one degree or another, these questions are all unanswerable. In a
number of cases, conclusive data are still not available, and in others a
final judgement depends on value perspectives. Whether use of computer
technology is "good" or "bad", for example, depends entirely on one's
particular goals and immediate priorities. Automation may necessitate the
hiring of better~educated.men and women but at the same time retard
recruitment from minority‘groups because they, as a whole, have had limited
educational opportunities. The effect of technology on the quality of

police service cannot be determined until certain measures of quality have

10
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been accepted. A final evaluation of the impact of computers on crime and
on police efficiency may have to wait until more sophisticated techniques
of social analysis are available. But even though definitive answers eve
still out of reach, the questions that have just been asked need to be
faced, and some type of framework for evaluation needs to be developed.
The deepening national concern with crime and the expenditure of millions
of dollars on information systems demand at Teast an initial understanding
of the use, implementation, and potential 1mpact-of computer technology on

police activities.
B. Expectations concerning the Future Use of Computer Technology

During the next few years various pressures for change will be felt
within the Taw enforcement community. The disagreements concerning the
weaknesses of the present system of law enforcement are clear: on the one
hand, there is a demand for greater safety in the streets, for "law and
order," for well-equipped, centralized police forces; on the other hand,
the cry is raised for more responsive and personal police forces, forces
that are more fully controlled (or at least influenced) by local communi-
ties and the needs of their citizens. Although many different jdeas have
been put forth concerning the future direction of law enforcement activity,
the discussion has focused on three main issues: police task, personnel,
and structure. What should be the principal task of the police?  Who
should serve as a police officer, and what standards sheuld be employed in

the recruitment and training of personnel? What should be the crganization

1




and management structure of police depen"‘cments?]4

(The potential impact
of information technology in each of these areas will be discussed in the
next main section.)

It would be unrealistic to claim that computer technology will have
an immediate and substantial influence in these areas. The conditions of
the police are to a large extent determined by the conditions of society.
As a consequence, the general impact of the computer is Tikely to be only
marginal. Students of technology and society have largely abandoned the
view that computers and other technologies will impinge directly on
institutions and organizations, causing dramatic collisjons and changes of
direction. Computer technology does not create social forces or trends;
rather, the application and the use of new technologies are strongly
influenced by political forces and social values. This is especially true
in the Taw enforcement area. During the last decade, for example, a number
of scholars have debated the nature, causes, and solutions to the crime
problem, only to realize how difficult it is to trace the relationship

15

between alternative "solutions” and the crime rate. Nevertheless,

technology may well support or enhance established trends or directions of

14. For a similar classification of basic police issues see Thomas
Repetto, The Boston Police Department (study done for the Boston Redevelop-
ment Authority), chap. 2, pp. 34-39. This framework also relates to an
organizational classification scheme developed by Harold J. Leavitt, in
Handbook of Organizations, ed. James G. March (Chicago: Rand McNally,
1965), pp. 1144-T170. Leavitt outlines four primary components of institu-
tional concern: task, structure, people, and technology. One of the
concerns of this report will be the influence, if any, of technology on

the other three components.

15. See, for example, James Q. Wilson, Thinking about Crime (New York:
Basic Books, 1975).
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change.16

Further, because information technology is 1ikely to be used
increasingly in law enforcement, it is important to ask what factors are
involved in the use, implementation, and impact of these new tools by
police organizations. Even if the interaction has been small thus far,
trends may be isolated and potential future impacts may be suggested.

The assessment of the implementation and impact of computer use can
be approached from several different perspectives. To begin, because
police structure and scme police functions are similar to those of other
organizations, some of the interaction between police and technology will
be similar to that experienced by most other organizations. A general set
of expectations and a framework for evaluation can, therefore, be outlined
that applies to the assessment of computer technology in law enforcement
or any other area of implementation. However, police forces also have
certain characteristics which make them unique in organizational terms.

In most industrial organizations and public bureaucracies, for example,
movement to higher levels of power and status is accompanied by greater
discretion or freedom of choice in decision-making. Moreover, complexity
of task increases with responsibility. By contrast, in police bureaucra-
cies, the lowest-ranking officer--the patrol officer--is often given the

greatest discretion, being forced to continually make decisions without

16. There is some evidence that this may be the case. See, for example,
Kenneth C. London, Computers and Bureaucratic Reform: The Political
Functions of Urban Information Systems (New York: John Wiley, 1974); and
Abbe Mowslowitz, The Conquest of Will: Information Processing in Human
Affairs (Reading, Mass.: Addison-Wesley, 1976).
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direction from superiors.17 The administrator's ability to control and
influence police behavior is, on the cther hand, severely Timited. As o
James Q. Wilson has put it:

The principal T1imit on managing the discretionary

powers of patrolmen arises, rot from the particu-

Tar personal qualities or technical skills of

these officers, but from the organizationa} and

legal definition of the patrolman's task.
Thus, analysis of the implementation and influence of computer technology
must also take into consideration the unique nature of police work. These
" two perspectives--general expectations and characteristics unique to the

police~-will be discussed in the following subsections.

1. General expectations. In evaluating the use of computer tech-

nology, a ndmber of dimensions, including a range of potential benefits and

costs, must be taken into consideration. The first level is simply to ‘!}
determine whether or not the use of computer technology "works"--that is,

does it stay in operation for a period of years, and does it meet the

objectives that were specified at the time of implementation? This may

seem almost too obvious to include in a range of evaluation criteria, but

past experience has shown and the results of this report will confirm,

17. In theory, the police have almost no discretion; officers are required
to enforce, not interpret, the Taw whenever a violation occurs. In reality,
discretion is inevitable. The disparity between Taw and accepted social
behavior, the inability of police officers to personally observe every
public infraction, the lack of factual information, the need for police to
overlook minor crimes in order to obtain information about more serious
offenses, and the public's intolerance of a policy of strict law enforce-
ment necessitate the exercise of police judgment.

}8. )James Q. Wilson, Varieties of Police Behavior (New York: Atheneum,
g70), p. 7.




that the operational performance of technological innovations should not
be taken lightly. The descriptions found in the literature often exceed
reality. Innovatipns often encounter a range of obstacles, and systems
which work at the outset may often be abandoned at a Tater time.

Beyond the first level of review, three additional levels of impact
will be highlighted: technical impacts, service impacts, and power

shifts.]g

a. Technical impacts. Technical impacts are benefits resulting

from improvements in the input, processing, and output of information. In

essence they are improvements provided through technology, which help to
bring better information--for example, a greater speed of processing,
greater consistency of outputs, and wider distribution of information.
Anthony Downs has Tisted eight potential technical benefits brought about

by the use of urban data systems:

Tower operating costs of data processing;

° faster availability of information;

© wider distribution of information;

° generation of new information never before observed,

recorded, or reported;

-19. In an article published in 1967, Tony Downs discussed the payoffs or

impacts of urban data systems and distinguished between two types of pay-
offs: technical and power payoffs. See Anthony Downs, "A Realistic Look
at the Final Payoffs from Urban Data Systems," Public Administration
Review, September 1967, pp. 204-210. Myron Weiner contends that there is
third Tevel of benefit: service payoffs. See Myron E. Weiner, Service:
The Objective of Municipal Information Systems {Institute of Public Ser-
vice, University of Connecticut, 1969), p. 29. Although all three terms
are used in slightly different contexts in this report, the analyses of
Downs and Weiner were useful in contributing to the general framework
used here.
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greater consistency of reporting data;

reduced distortion of data reported to top levels;

eventual development of a giant data inventory to be used
ultimately to formulate, test, and modify theories about
causal relationships in the urban environrant which now can
be only guessed at; and

greater freedom from routine record~keep1’ng.2O

b. Service impacts. Service benefits are broader and more

elusive than technical measures impacts. They concern the degree to which
the public is serviced and whether or not computer technology contributes
to the quality of this service and the overall tasks of the police. Such
benefits are often hard to grasp. First, there must be agreement as to
measures of quality, and, second, a causal relationship must be established
between the introduction of technology and the level of service provided.
A wide range of indicators may be used to try to evaluate service impacts
from examining changes in the time required to answer the telephone when
citizens call the police, to trying to trace the impact of technology on
elusive notions of crime. Even if appropriate measures can be agreeg
upon, so many different factors influence crime and police work that it is
extremely difficult to isolate the impact of only one change, such as the
introduction of computer technology. Still, this level of evaluation must
be considered.

c. Power shifts. Power shifts are gains or losses in one

20. Downs, "Realistic Look," p. 205.
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person's decision-making effectiveness, which are often made at the expense

of another person. Changes in organizations, techniques, or decision-

making processes almost always result in some shift, or redistribution, of

others will lose. Usually each individual's perception of the value of

the change will depend upon self-interest. Downs has suggested seven

potential power shifts in urban decision-making which may result from the

implementation of urban data systems:

the relative power of the individuals involved: some people will gain and
i
1
l
|
|
|
|
|

21

Lower and intermediate-level officials tend to lose power
to higher-Tevel officials and politicians.

High-level staff officials gain power.

City and state legislators tend to lose power to
administrators and operating officials.

The government bureaucracy as a whole gains power at the
expense of the general electorate and non-governmental
groups.

Well-organized and sophisticated groups of all kinds,
including some government bureaus, gain power at the
expense of less organized and less sophisticated groups.
Within city governments, those who actually control

automated data systems gain power at the expense of those

® Technically educated officials within city governments gain

power at the expense of old-style political advisors.

21.

|
|
J
|
who do not control such items.
Tbhid.
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In essence, then, to try to analyze nower shifts js an éffort to
assess the impact of technology on the people and structure of the police.
For example, studies on the impact of computers on private and public
organizations suggest that decision-making may become increasingly quanti-
fied and rationalized as it moves to a higher level in the organization;
and, that while use of the computer stimulates many ideas for changes, it

22 A

may also increase substantially the costs of adopting those changes.
further power shift may result from the potential influence of computer
technology on the influence that people have over the control and

manipulation of data. Some people fear that individual privacy may be
threatened and that citizens outside the Tlaw enforcement community may

lose power as compared to those within the police.

2. Unique Characteristics of the Police. Police organizations have

a number of characteristics that are quite different from those of other
public and private institutions. First, the Towest-ranking officer in
the organization--the patrol officer--retains a high degree of discretion.
Second, the character of police work is Tocal and fragmented. Separate
police forces exist in thousands of Tocal law enforcement jurisdictions in
the United States. Certainly there are federal police systems (the Federal
Bureau of Investigation and the Secret Service), as well as networks of
state troopers in each of the fifty states. But the guiding principle in
the United States is that police work is almost entirely a Tocal function,

and that recruiting, training, and levels of compensation are determined

22. See, for example, Thomas L. Whisler, The Impact of Computers on
Organizations (New York: Praeger Publishers, 1970); and Kenneth L.
Kraemer and John Leslie King, Computers, Power, and Urban Management: What

Every Local Executive Should Know (California: Sage Publications, 1976).
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by and provided under local contro1.2 As a consequence, the police

system in the United States is best described as a nonsystem.24

There are
no national standards in regard to entrance qualifications, salaries, con-
ditions of employment, processes of Tateral movement between departments,
or promotions. Third, many varieties of police behavior are found in the
various police departments around the country. James Q. Wilson has identi-
fied three styles or groupiros of police work: the legalistic style; the
watchman style; and the service sty'!e.25

The legalistic style is characterized by strict interpretation and
enforcement of the Taw. Patrolmen are encouraged to handle discretionary
situations within a common pattern and to +treat similar cases in an
identical way. Thus, if a person is driving 10 miles per hour above the
speed 1imit, he is ticketed, no matter what the circumstances. Legalistic
departments are usually characterized by a centralized organization struc-
ture, formal lines of authority, specified standards for recruitment and
training, continuous evaluation, technical efficiency, and good record-
keeping.

In the watchman style of department, a more traditional approach is

common, and the authority structure is weaker; each patrolman handles situ-

ations more or less as he feels best. The purpose is primarily to maintain

23. Gerald Leinwald, The Police (New York: Pocket Books, 1972), pp. 18-19.

24, Thomas F. Adams, Law Enforcément (Englewocod C1iffs, N.J.: Prentice-
Hall, 1968), p. 81.

25. Wilson, Varijeties of Police Behavior, esp. pp. 140-226.
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order rather than to strictly enforce the law. "Little stuff" is ignored;
patrolmen are discouraged from creating too much publicity; more "home
town" boys are hired; and formal training is at a minimum.

Service style is oriented towards service to the small, homogeneous
community. In fact, it is unlikely that this style could exist or be
effective in any large, urban community. Law enforcement and the mainten-
ance of order are taken seriously, but police avoid making arrests or
imposing formal sanctions. While police seek to maintain law and order,
they perceive their purpose to be one of providing service and security to
citizens whom they know personally.

Although it is not the purpose of this report to try to fit specific
police departments into Wilson's classification, his distinctions will aid
in understanding the operations of various police departments. These
styles, coupled with the fragmenting nature of police work, also suggest
that the interaction between computer technology and the police will depend
upon the nature and style of the organization. It seems likely, for
example, that the computer will be well received in a legalistic depart-
ment where technical efficiency and "precise" law enforcement are major
goals. In such a setting the ability of technology to contribute to more
accurate reporting and record-keeping shouid be welcomed. On the other
hand, a computer might be of less utility in a department with a watchman
or a service style of operation where improved efficiency or the ability
to measure strict enforcement would not be ccnsidered a major benefit.

The process of implementation might also be more complex in a watchman

style of department.
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C. Potential Impact of Information Technology on Police Tasks, Personnel,

and Structures

The question of the potential impact of computer technology on police,
and, indeed, of the potential interaction between the computer and police,
may be dealt with more specifically by returning to those three different
aspects of police activity: task, personnel, and organization or structure.

I. Police Task. The popular conception of police work, supported
both by news media and by movies and television, is one which assumes that
the bulk of a policeman's time is devoted to the exciting and dangerous
job of crime fighting. In fact, a comparatively small part of a policeman's

time is devoted to crime control and law enforcement. Instead, service

activities and order maintenance occupy the largest portion of police time.

In the Syracuse Police Department, for example, it was found that only
10.3 percent of the citizens' complaints radioed to patrol vehicles were
in the Taw enforcement category. The percentage breakdown of all activi-
ties was as fo]]ows:26

Service (accidents, ambulance calls, animals,
assistance of persons, drunk persons, escort

vehicle, lost or found property, etc.) 37.5%

Order maintenance (gang disturbance, family trouble,

assault, fight, neighbor trouble, investigation) 30.1

Law enforcement (burglary in progress, check on

car, prowler, make an arrest, etc.) 10.3

Other (information gathering, book and check, get report) 22.1
TOTAL 100.0%

26. Wilson, Varieties of Police Behavior, n. 18. This finding is
supported by the results of other studies. See, for example, John A. )
Webster, "Police Task and Time Study," Journal of Criminal Law and Police
Science, March 1970, pp. 94~102.
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Police, then, are often asked to provide emergency medical aid,
respond to traffic accidents and other emergency needs, escort vehicles,
rescue cats, and direct traffic for church gatherings. Theoretically, such
services could be provided by priva*e firms and sold in the marketplace
competitively, perhaps at a lower cost. But as a matter of historical
tradition and community convenience, they are provided by the police.

Order maintenance activities invest the police with the responsibility
of maintaining peace in the community. Gang fights, disorderly conduct,
family trouble, and neighborhood disturbances are situations in which the
police are cailed upon to maintain order. It is in order maintenance that
the nolice meet “heir greatest difficulties, because the greatest amount of
discretinn isArequired in this area. An officer must often choose between
making an arrest and resolving the problem in another way. Tempers are
often on edge, and wrong action will only aggravate the situation. The
experiences of the late sixties showed that when situations are volatile
enough, riots may result. The risk of physical harm is always present.

Given the current distribution of police activities, the basic
question concerns what the primary focus of police service should be.
Should more time be spent fighting crime or providing service and main-
taining order? Some writers argue that police should be freed from the
routine service tasks and allowed to focus un crime-fighting. Others feel
that since police actually spend a majority of their time providing service
and maintaining order in highly discretionary and judgment-oriented ways,
police training should be altered to reflect this reality. For example,
training should include social work and family counseling.

AT1 three police tasks--law enforcement, service, and order maintenance

--generate information and create a need for data processing. Whenever a
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call for help is received, it is noted; if an arrest is made, a record is
kept; if an officer in the field is about to stop a car which he suspects
is stolen, he needs information to confirm his intuition. But since the
specific information needs related to each task are different, several
questions might be asked: What influence, if any, has computer technology
had, or will it have, on the performance of police tasks and on the resolu-
tion of the task-priority issue? Or, placed in the context of the earlier
discussion of general expectations, what will be the service impact?
Though no major changes should be expected, it may be possible to find
evidence of subtle impacts on police tasks and service. The following
effects--both benefits and risks--may well proceed from the application of
information technology to police tasks.

First, because the computer is able to process large quantities of
data and to repeat itself precisely, rapidly, and without fatigue, informa-
tion technology may produce a number of technical benefits, at Teast in
certain application areas. Its use may result in improved efficiency in
collecting traffic tickets, better distribution of information, rapid
availability of data to the officer in the street, and greater consistency
of reporting. Second, improved service impacts may result, although such
impacts are far more difficult to document. Third, because the computer
can manipulate numbers so effectively, information technology may Tead to
a greater emphasis on the quantitative approach to police work. Since law
enforcement (as opposed to order maintenance and service tas™s) lends
itself best to quantification, use of the computer and other technologies
may lead to an increased emphasis on the law enforcement activities of
the police, thus reinforcing the popular image of the police task. For

example, it is possible that by using computers to make information
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instantly available to the policeman on patrol, many of the burdens of

discretion may be Tifted. Patrolmen can also be more adequately pre-
pared for dangerous situations and encounters with dangerous individuals
if they have complete information on such subjects as wanted persons and
stolen property.

But risks are also involved in utilizing a computer and stressing the
quantitative approach. The use of the computer will probabtly Tead to a
greater sharing of information among various police jurisdictions at all
levels-~Tocal, regional, state, and national. The use of this information
in the performance of police tasks raises questions regarding privacy and
the maintenance of individual rights. It is also possible that information
technology may have a depersonalizing effect on police activity. Some feel,
for example, that it might lead to the shifting of patrolmen from sector
to sector according to needs that have been identified through quantitative
analysis, rather than their remaining on beats long enough to become
familiar with people and places and to carry out their work in a personal
manner.

2. Police personnel. The basic questions in this area concern the

people who work for police organizations. What attributes must be possessed
by police personnel? What criteria should be established for promotion?
What deficiencies exist in the current training and selection process?
What influence, if any, will computer technology have on police personnel?
Here potential impacts begin to relate to possible power shifts mentioned
earlier in the chapter.

The complexities inherent in the policing function require that an
officer possess intelligence, sound judgment, tect, physical courage,

emotional stability, and honesty. Yet, as the President's Crime Commission QID
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stated in 1967:
while innumerable commissions and expert observers of
the police have long reported this need, communities
have not yet demanded that officers possess these

qualities, and personnel standards for the police
service remain Tow.

A variety of proposals have been made to upgrade the standards and quali-
ties of law enforcement through improved education, more careful screening
of personal and psychological characteristics, new approaches to police
training, and reduction in police residency requiremem:s.z8

Computer technology may have some positive influences on the upgrading
of police personnel. Technologically educated people may gain in power and
“influence in police departments. In addition, it is possible that increas-
ing use of computers and systems analysis will draw to police work men and
women with strong educational backgrounds.

Although advantages may be identified, the use of the computer will
also inevitably present certain difficulties. Programming the machine,
first, to perceive behavioral relationships and, second, to handle human
Tanguages are two of the greatest problems. One would Timit the application

of information technology to settings where human relations are vital, and

27. President's Commission on Law Enforcement and Administration of
Justice, Task Force Report: The Police (Washington, D.C.: U.S. Government
Printing Office, 1967), p. 125.

28. The President's Crime Commission recommended that 1in the Tong run

all police recruits should possess a bachelor's degree. As a minimum
requirement in the short run, the Commission suggested that all future
personnel serving as police officers should have completed at Teast two
years of college at an accredited institution (p. 126). As noted earlier
in the chapter, this proposal, if implemented, might work at cross purposes
to another goal of police staffing--the recruitment of poiice officers from
minority groups, where the opportunity or ethic for a college background
may be Timited.
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the other would necessitate the translation and interpretat{oﬁ of informa-
tion before and after it is processed. When computer technology shifts
away from those areas which simply require the replication of routine
processing activities and moves towards more "creative" applications which
require the quantifying and automating of such endeavors as the control and
dispatch of police officers or the allocation of patrol resources, diffi-
culties will most Tikely increase. Then interaction between those who
design computer programs and those who are to use them will be essential.
Analysis of the impact of computer use on police personnel must also
allow for the particular characteristics and self-perceptions of police
officers. Studies have shown that police often consider their job to be

an unpopular one and their behavior tc be disliked by the pub1ic.29

As a
consequence, they develop a defensive posture and react by turning inward,
"minding their own business", "keeping their mouths shut," and "not
sticking their necks out.” The social cohesion of a department results
from this perceived rejection and hostility of the public coupled with the
contrasting warmth and security of the police force itself. As the focus
turns within, the potential for corruption seems to increase. Secrecy
becones the rule and change is suspect, particularly change introduced

from the outside.

The implications of such perceptions for police use of information

29. See, for example, James Q. Wilson, "Police Merale, Reform, and

Citizen Respect: The Chicago Case," in David Joseph Bordna, ed., The
‘Police: Six Sociological Essays (New York: John Wiley, 1970), pp. 137-162;
William A. Westly, Violence and the Police, A Sociology Study of Law,

Custom and Morality (Cambridge, Mass.: MIT Press, 1970), pp. 48-112.
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technology are fairly obvious. People soon learn to be comfortable with
their established ré1ationships and organizational structures; thejr
security is derived from stability and cohension. Often their minds are
set against change, particularly change imposed from outside or by a
machine. Thus moderate or even strong resistance to the introduction of
computer technology may be expected, at least from some police departments.
The computer is an "innovation," a new approach to operation, a potential
controller and revealer of valuable information. Moreover, despite some
evidence to the contrary, the computer is perceived as a threat to job
security. If it will not eliminate jobs entirely, it may at Teast influ-
ence a shift in work activities.

Perhaps, then, the impact of computer technoiogy on police personnel
will be less important than the impact of police personnel on computer
technology.

3. Police organization and structure. One of the basic concerns

regarding police structure today is the question of centralization versus
decentralization. This has stemmed partly from an almost unquestioned
emphasis on the "professional® model of police work as the primary key to
police reform. The basic tenets of this approach include highly central-
jzed responsibility (greater power for the chief of police and other
administrative heads of the police department), an effort to eliminate
political interference and corruption at both the precinct and central
headquarters level, and an attempt to reduce discretion by laying down
standards and guidelines for behavior and performance.

In recent years, however. some rhetoric has been directed towards
returning greater control to communities and personalizing government

through more decentralized forms of control. With this movement have
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come‘varying and sometimes conflicting suggestions for deceﬁtfa]izing the
police. These range from programs for administrative decentralization
within the police bureaucracy, such as team policing, to proposals for
citizen advisory boards and plans for placing the police under various
forms of direct "community control." Administrative decentralization of
police functions would give component units of police departments greater
freedom and would result in a shift in decision-making power from city
headquarters to the precinct and district levels. Dispersal of police
authority, on the other hand, would not merely pass power down the line
within the police bureaucracy, it would pass the power from the police to
"the community," and, more specifically, to the various political group-
ings within the community.

The 1introduction of computer technology cannot be expected to have
much impact, at least in the short run, on efforts to extend control of
the police to "the community." On the contrary, the resolution of these
issues of power and control will be primerily political. It is expected,
however, that the use of the computer by the police may have some influ-
ence within police departments. Such shifts relate to the power impacts
discussed earlier in the general expectations section of the chapter, and
might, for example, include the following:

° The power of those at the top administrative level may become
more centralized. Nevertheless, many administrators will
probably lack understanding of the new systems, and this Tack
will keep them from realizing their full potential.

The influence and importance of those with technical backgrounds
related to quantitative and computer skills will increase.

Computers will be most welcome in legalistic police departments,
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and the use of computer technology may push other departments

toward a more legalistic style of activity.
Lo
D. A Framework for Evolution

In evaluating the use of computer technology by the police, it is
possible to outline a general framework for evaluation, a framework based
first on general expectations related to computer use in all institutions,
but modified somewhat based on the unique characteristics of police work.
At Teast four levels of evaluation may be considered:

1. Does the application of computer technology work? Does it stay
in operation for a périod of years? And during these years, does
it meet the objectives that were outlined at the time the innova-
tion was installed?

2. What have been the technical impacts achieved through changes in
the input, processing, and output of information? Is new informa-
tion available or is it provided at a Tower cost or with greater
speed? Is there a greater sharing of data among police agencies
because of computer technology?

3. What have been the service impacts, if any? Here the question of
police tasks and whether they have been influenced by computer
technology is particularly relevant. Has the greater availability
of information really made a difference? Are police activities
performed more rapidiy or efficiently? What unexpected influences
on police task and service have occurred?

4, Have there been any power shifts through the use of computer

technology--that is, have there been any impacts on police
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personnel and structure? The unique nature of the police and
their tendency to resist outside influence and change will influ-
ence implementation. If implemented, though, will computer
techno1ogy shift power to those in a police department who are
more quantitatively oriented? Will it lead to centralization or
decentralization? Will certain police departments that are more
Tegalistic in their approach be more 1ikely to achieve success in
implementing technological innovation?

This report will not be able to answer all of these questions concern-
ing each application of computer technology. Still, such a framework
allows a useful beginning for review. The questions to be answered are
more than: "Do the benefits justify the costs?" Rather, there is a wide
range of issues, as outlinea above. More than just monetary factors must
be considered when outlining technological change. Because of the frag-
mentary nature of police work and the variety of styles of police behavior,
the circumstances in each police department will differ. Some will resist
implementation more than others, and some will achieve greater success than
others. Although this report will try to draw general conclusions, it is
probably impossible to produce a definitive evaluation that will be appli-
cable to all police departments. Ultimately, costs and benefits depend on
jndividual goals, priorities, and structures; each police department will
be somewhat different.

In conclusion, the potential impact of computer technology on police
work has both positive and negative dimensions. Since the police task is
highly discretionary and requires the processing and handling of large
amounts of information, an added capability to manipulate such data and to

provide information with speed and precision can help satisfy the basic
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needs of police work. On the other hand, the tendency for policemen to
perceive their jobs as unpopular with the public, to seek privacy in their
work, and to resist change, along with the difficulty of programming the
computer to perceive behavioral relations and to understénd and reproduce
human language, point to potential problems in implementing computer
technology. These problems will appear particularly in those areas in
which the machine is being used for nonroutine purposes rather than for

automating the routine processing and retrieving of specific data.
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CHAPTER I1I

THE EXPERIENCE OF POLICE DEPARTMENTS IN USING COMPUTERS AND OTHER
INFORMATION TECHNOLOGIES

by Kent W. Colton

In 1971, working in conjunction with the International City Manage-
ment Association (ICMA), a survey was designed and implemented by the
author to measure the extent of police use of computers in the United

' States.]

In addition, visits were made to 14 police departments around
the country in order to enrich and supplement the survey ﬁndings.2 The
results of the 1971 survey showed that 39 percent of the 498 police
departments responding to the questionnaire had implemented some type of
computer application. For departments in cities with populations of
100,000 and over, this figure rose to 69.3 percent. Nearly two thirds
of all the departments responding indicated that they would be using a

computer by }974.3

1. Certain portions of this chapter contain data and information published
in other articles by the author. These include K. W. Colton, "Computers
and the Police Revisited: A Second Look at the Experience of Police
Departments in Implementing New Information Technology," Innovative
Resource Planning Report PP-02-74; and "Computers and the Police: Police
Departments and the New Information Technology," Urban Data Service
Report, vol. 6, no. 11 (Washington, D.C.: ICMA, November 1974). Materials
are included in this chapter with permission from the International City
Management Acsociation.

2. The following cities were visited: Boston, Mass.; St. Louis, Mo.;

Wichita Falls, Tex.; Tulsa, Okla.; Springfield, Mass.; Hartford, Conn.;
Atlanta, Ga.; Dayton, Ohio; Kansas City, Mo.; Los Angeles, Calif.; Long
Beach, Calif.; San Francisco, Calif.; Oakland, Calif.; and Denver, Colo.

3. K. W. Colton, "Uses of Computer by Police: Patterns of Success and
Failure," Urban Data Service Report, vol. 4, no. 4 (Washington, D.C.:
ICMA, April 1972); and Colton, "Police and Computers: Use, Acceptance
and Impact of Automation," ICMA, 1972 Municipal Year Book.
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In the spring of 1974, in order to ceonfirm the 1971 survey results

and see if the projections had proven accurate, a second survey was qlb
designed and carried out under the joint auspices of the ICMA and the
Innovative Resource Planning Project (IRP) by the National Science
Foundation (NSF). Two primary tools were used in this second study --

a mailed survey followed by a series of telephone interviews.

Thé ICMA distributed my survey questionnaire to 410 police depart-
ments around the country. This questionnaire was designed to permit
specific comparison with the 1971 survey, as well as to collect additional
information on issues which had grown out of the analysis of the earlier
survi- /. The sample included all police departments in cities with popu-
lations cver 50,000. (The first questionnaire had also been mailed to
25 percent of the police departments in cities with populations between
25,000 and 50,000.) Of the 470 police departments surveyed in 1974, 325 ‘!p
departments responded, representing 80 percent of the sample, as Table
2-1 shows. (Appendix A provides a more complete description of the
research and survey methodology.)

In order to explore the results of the mailed survey more deeply,
telephone interviews were conducted with the police chief or, on occa-
sion, with a member of the chief's staff, in a sampling of 28 of the

4

responding departments.’ Because of the small sample size, no definite

conclusions can be drawn from the interviews, but they have been an

4. Police departments for the telephone interviews were selected from a
sampling of those in cities with populations of 100,000 or more and which
were using Electronic Data Processing (EDP) equipment for police functions.
Eight-two jurisdictions met these criteria. These cities were stratified
according to geographic location, and 28, or approximately one-third of
the 82, were selected randomly for the telephone interviews.
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invaluable aid in understanding and interpreting the mailed survey.

As expected, many of the findings of the second (1974) survey were
similar to those of the first study. Had this not been the case, I
would be concerned about the reliability of the two data sources. As
it is, with the combined weight of the two surveys, it is possible to
speak about the results with greater confidence. (For the sake of com-
parison, Tables 2-1 and 2-2 provide a breakdown of characteristics of
the respondents to the 1971 and 1974 surveys.)

The first main section of this chapter which deals with the use of
information technology by the police, presents the general results of the
two surveys, describes the computer applications actually utilized by the
police, and discusses the evolution of police computer use since 1960.

In order to compare these research results with other studies, a litera-
ture search was conducted, and the second section of the chapter cutlines

the results of the search.

A. Computer Use by the Police

The first real-time police computer system in the United States was

5 Since

installed in the St. Louis Police Depavtment in the mid-1960s.
then, tremendous nationwide growth has occurred in police use of computer
technology.

1. Survey results. In spite of this growth in the police use of

5. Real-time or on-line refars to direct access, through a terminal, to
computer files at any time so that all inquiries receive almost immediate
response (for example, a real-time access to a file of stolen vehicles
through a video display terminal).
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Table 2-1:

Demographic
and

Governmental

Characteristcs

Total, all cities

Population group
Over 500,000
250-000-449,999
100,000-249,999

50,000- 99,999

Geographic region
Northeast
North Central
South
West

City type
Central
Suburban

Form of government
Mayor-council
Council-manager
Otherd

e

Police ver )uter Use Response, 1974 Survey

Departments Surveyed Departments Responding
Numbar Percentage
of of

Responding Responding

(A) %B) (B/AY
410 325 80
26 20 77
30 26 87
98 : 80 82
256 199 78
102 71 70

109 82 75 -
103 88 86

96 84 88 &

260 212 82
150 113 75
165 115 70
215 186 87
30 24 80

a. Includes cities
meeting.

with commission, town meeting, and representative town

Source: 1974 survey
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Table 2-2: Police Computer Use Response, 1971 Survey

. Departments . . .

Demographic Departments Respondin Departments Using Computers

gndp _Surveyed : s . Yes : : ° No

Governmental Number Percentage Number Percentage Number Percentage

Characteristics (A) (B) (B/A) RN (C/B) (D) (D/B)
Total, all cities 498 376 75.5 146 38.8 230 61.2
Population group

Over 500,000 26 20 76.9 20 100.0 0 0

250,000-499,999 30 29 96.0 23 79.3 6 20.7

100,000-244,999 98 77 78.6 45 58.4 32 41.6

50,000-99,999 227 175 77.1 45 25.7 130 74.3

25,000-49,000 117 75 64.1 13 17.3 62 82.7
Geographic region

Northeast - 92 - 13 14.1 79 85.9

North Central - 100 - 41 41.0 59 59.0

South - 91 - 46 50.5 45 49.5

West - 92 - 45 48.9 47 51.1
City type

Central - 203 - 103 50.7 700 49,3

Suburban - 141 - 38 27.0 103 73.0

Independent - 32 - 5 15.6 27 84.4
Form of government

Mayor-council - 134 - 47 35.1 87 64.9

Councii-manager - 211 - 89 42.2 122 57.8

Other® - 31 - 10 32.3 21 67.7

a. Includes cities with commission, town meeting, and representative town meeting.

Source: 1971 survey
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computers, the results of the 1974 sﬁrvey reveal that the implementation
of information technology occurred at a slower rate than had been predicted
in 1971. In 1974, of the 325 cities responding to the questionnaire, 183,
or 56 percent, were using a computer. In 1971, for departments of com-
parable size, 44 percent of the departments had indicated computer use
(see Table 2-3 and Figure 2-1). By 1974, therefore, an increase of 12
percent had occurred in the number of law enforcement agencies using com-
puter equipment; but the predictions for computer use by 1974 had been much
higher. 1In 1971, 24 percent of the departments of comparable size that
were not using a computer had stated that they would be using one within
three years. Thus, although a number of departments did acquire -omputer
capability between 1971 and 1974, the growth of computer use during that
period was only about half of what had been predicted three years earlier.

Some of the variation may be accounted for by a slightly different
response rate between the two studies, and perhaps by ranging interpreta-
tions when different people filled out the two questionnaires. But more
important, people tend to be overly optimistic in estimating future
growth. The slower rate of 12 percent may also indicate that some police
departments are taking a more careful and sophisticated approach to com-
puter use. A healthy pragmatism exists in many departments, and in some
there is even skepticism. Still, estimates of future growth that were
given again in 1974 were quite high. Of the responding departments, 74
predicted that they would be using a computer by 1977 (see Figure 2-1).

According to the 1971 survey, the single most important factor in
determining whether a police department used a computer was the size of
the city in which it was located. As anticipated, the data from the

second (1974) survey revealed this same pattern: 100 percent of the
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responding departments in cities of 500,000 and over were using a computer;
70.8 percent of the departments in cities between 100,000 and 500,000; and
44.2 percent of departments in cities under 100,000. (See Figure 2-2 and
Table 2-3.) In addition, as Table 2-3 indicates, more police departments
in central cities tended to use computers (60 percent) than did departments
in suburban cities (49 percent).

Regarding a second factor -- form of government -- council-manager
cities showed a much higher percentage of use (61 percent) than did cities
with mayor-council forms of government (47 percent). This was true even
though mayor-council cities tend to have larger populations and thus might
be expected to have a higher rate of computer use.

Geographically, the West had the largest number of computer users in
1974, with 61 of the 84 responding departments, or 73 percent, indicating
that they had access to a computer. (See Table 2-3.) The South, which had
been the leader in 1971, came in a close second with 67 percent of the re-
sponding departments reporting use, followed by the North Central states
with 49 percent. In 1971, the Northeast had been the lowest user of com-
puters, and in 1974 that was true again, with only 34 percent of its police
departments using computers. Among the individual states, California and
Virginia had by far the largest number of cities with police-related com-
puter use.

It is particularly revealing to compare regional predictions of com-
puter use which were made in 1971 and what had actually occurred by 1-/4.
(See Table 2-4.) Significantly, the West was the only region of the
country to fulfill its expectation: 73 percent use. The South fell short
of its predictions, but not by as much as the North Central and Northeastern

regions. In fact, failure of the North Central and Nortueastern areas to




Demographic
and
Governmental
Characteristics

Total, all cities

Population group
Over 500,000
250,000-499,999
100,000-249,999

50,000- 99,999

Geographic region
Northeast
North Central
South
West

City type
Central
Suburban

Form of government
Mayor-council
Council-manager

Other?

Table 2-3: Police Computer Use, 1974

Number Police Police

of departments departments

departments using a not wusing
responding computer a_computer
Number  Percentage Number Percentage

(A) (B) (B/A) (B) (B/A)
325 183 56 142 44
20 20 100 0 0
26 22 85 4 15
80 53 66 27 34
199 88 44 111 56
71 24 34 47 66
82 39 48 43 52
88 59 67 29 33
84 61 73 23 27
212 128 60 84 40
113 55 49 58 51
115 54 47 61 53
186 114 61 72 9
24 15 62 9 38

a. Includes cities
meeting.

Source: 1974 survey

with commission, town meeting, and representative town
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Table 2-4:

Regional Comparisons of Computer Use by Police in 1971 and 1974

1971 Computer Use

Total
Additional number of Departments
departments users actually
planning by 1974 planning
Departments computer according on use
Departments using use by to 1971 by
responding computers 1974 predictions 1974
Number Number Percentage Number Total Number Percentage
Geographic region (A) (B) (B/A) (C) (D) = (B+C) (D/A)
Total, all regions 375 145 39 89 234 62
Northeast 92 13 14 24 37 40
North Central 100 41 41 23 64 64
South 91 46 51 20 66 76
West 92 45 49 22 67 73
1974 Computer Use
Departments Departments actually
responding using computers
Number Number Percentage
Geographic Region (E) (F) (F/E)
Total, all regions 325 183 56
‘Northeast 71 24 34
North Central 82 39 48
South 88 59 67
West 84 61 73
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Table 2-5:

Departments  Departments Departments Departments
reporting planning not planning uncertain
Demegraphic not using future future about future
and a computer computer use computer use computer use
Governmental Number Number Percentage Number Percentage Number Percentage
Characteristics (A) (B) (B/A) (C) (C/A) (D) (D7R)
Total, all cities 142 59 42 17 12 57 40
Population group
Qver 500,000 0 0 0 0 0 0 0
250,000-499,999 4 4 100 0 0 0 0
100,000-249,999 27 15 56 0 0 12 44
50,000~ 99,999 111 40 36 17 15 45 41
Geographic region
Northeast 47 16 34 3 6 21 45
North Central 43 21 49 5 12 17 40
South 29 1 38 3 10 14 48 @
West 23 11 40 6 26 5 22
City type
Central 84 34 40 9 1 30 45
Suburban 58 25 43 8 14 19 33
Form of government
Mayor-council 61 23 38 5 89 27 44
Council-manager 72 33 46 12 17 25 35
Othera 9 3 33 0 0 5 56

Predicted Future Computer Use by Police

a. Includes cities with commission, town meeting, and representative town meeting.

Source: 1974 survey
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Figure 2-1: Police Computer Use, 1971, 1974, and 1977
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Source: 1971 and 1974 Surveys
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Figure 2-2: Influence of city size on current and past i 0
use of computers by police departments
for 1971 and 1974
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to meet expectations was responsible for a large majority of the predic-
tions that were not met in 1974. Predictions for future computer use

which were made in 1974 are shown in Takle 2-5.

2. Computer applications. In filling out the mailed surveys, police

departments were asked to indicate for each of 24 different application
areas whether they were presently using a computer and to specify whether
or not such applications involved real-time access.6 Departments were also
asked whether they were planning to implement a particular computer appli-
cation within three years, and to specify whether or not this application

would be real-time.

a. Areas of application. As figure 2-3 indicates, the 24 appli-

cations were grouped into eight areas, depending on their basic thrust:
police patrol and inquiry, traffic, police administration, crime statistical
files, miscellaneous operations, resource allocation, criminal investiga-
tion, and command and control.

° Computer use for police patrol and inquiry allows a police officer
to make rapid real-time inquiries about identification of people or
property (wanted, missing, or stolen). The types of applications
include files of outstanding warrants, stolen property files, and
Tistings and cross-references between registered vehicles and their

owners. The types of technology utilized in this application area

vary widely: some police departments retrieve information on

6. The 24 application choices for the second survey were nearly identical
to the 1ist presented to the departments in the 1971 questionnaire. The
only differences were that (1) the "communications switching" application
was dropped from the list in the 1974 questionnaire, and (2) th- application
"traffic allocation and distribution" was added.
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Figure 2-3:

Application areas

Police patrol and inquiry

Traffic

Police administration

Crime statistical files

Miscellaneous operations

Resource allocation

Criminal investigation

Command and control/

Computer-aided dispatcha

Computer Application Uses

Computer applications

Stolen property file

{Warrant file
Vehicle registration file

Traffic accident file
Traffic citation file
Parking violation file
Personnel records
( Budget analysis and forecasting
. Inventory control file
Vehicle fleet maintenance
Payroll preparation

Criminal offense file
Crimiral arrest file
Juvenile criminal activity file

Intelligence compilation file
Jail arrests

Palice service analysis
Traffic patrol allocation and distribution

Automated field interrogation reports
Modus operandi file
Automated fingerprint file

Computer-aided dispatching
Geographic location file

{~Po1ice patrol allocation and distribution

4The numbers displayed in the figures and tables in the remainder of the
chapter for the command and control/computer-aided dispatch area will
inciude only data concerning computer-aided dispatch applications.
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“teletype" computer terminal for each police dispatcher. Recently,
CRT digital terminals have been placed in patrol cars so that
police officers can make inquiries without going through an opera-
tor.

The traffic application area includes automated records of. traffic
accidents, citations, and parking violations. Besides providing
statistical data, these applications often bring additional revenues
to the city through increased efficiency in collecting fines for
traffic and parking violations.

Computer use in police administration corresponds closely to com-
puter use in other governmental areas and in business organizations,
including personnel records, payrolls, budget analysis and for-
casting systems, inventory control files, and fleet maintenance
records.

Crime statistical files include basic files on the type and number
of criminal offenses and arrests and on juvenile criminal activity.
These records are used widely in filling out reports (such as the
FBI Crime Reports), and in supplying historical records. The data
are also vital to computer use in other application areas, such as
resource allocation, program formulation and planning, and criminal
investigation.

Miscellaneous operations include files related to jail arrests (to
keep track of people who have been arrested, acquitted, or released
on bail) as well as files related to intelligence.

Resource allocation applications may be used to analyze police
service and provide for the allocation and distribution of patro]y

units. In some cities, computers help predict workloads and alter
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police patrol force deployment to meet changing crime patterns on q’B
an hourly and seasonal basis.

The criminal investigation application area provides an officer or

detective With supporting information for investigating and solving

crimes. This may include information on crime patterns, modus

operandi (an individual or group pattern, or a method of operation),
automated access to field interview reports, a nickname file, and
fingerprint matching.

Command and control computer uses provide for the automated or

paritally automated "comman< and control" of field units in order

to speed up and more effectively handle and control the dispatch

patrol officers in answer to calls and the completion of other

police duties. Computer-aided dispatch (CAD) systems which auto-

matically transfer calls frcui the police telephone operator to the sﬂi
dispatcher and keep track of tie status and service times of calls

provide the framework for automated police command and control.

Other innovations are also contemplated, including 911 emergency

telephone number source, mobile and portable digital terminals, and
automatic vehicle location or monitoring systems to track the

location of police vehicies. Such command and control systems

generally require some type of geographic base file for the city.7

7. Of the possible command and control applications, police departments
were only asked in the 1971 and 1974 surveys if they had computer-aided
dispaich systems or geographic base files. Further, since geographic base
files are not a police computer application per se, but rather are a means
to an end, in the aggregate data displayed in the remainder of the chapter
about the command and control/computer-aided dispatch data, only the numbers
concerning computer-aided dispatch will be reported.
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b. Routine and nonroutine applications In evaluating the use

and impact of computers in the U.S. police departments, a further distinc-
tion should be made between “routine" and “nonroutine” app]ications.8

Routine applications involve the relatively straightforward, repeti-
tive manipulation and inquiry of prescribed data, often by means of a
definite procedure. The same manipulation which the machine accomplishes
has usually be done by hand bafore the advent of the computer, which just
makes the process quicker and easier. For example, although police patrol
and inquiry applications are technically advanced and may bring great bene~-
fit, such inquiry systems are re]étive]y straightforward; fhe tasks involved
were performed manually before the computer and can be considered routine.
Other routine ap.lications areas comprise traffic files, crime statistical
files, police administration, and miscellaneous operations, as Figure 2-4
illustrates.

Nonroutine applications are more elustive. In this area the machine
becomes a tool for decision-making, strategic planning, and man-machine
interaction. There are no absolute, cut-and-dried methods for handling
problems in nonroutine application, either because they are complex or
Lecauss their importance calls for custom-tailored treatment. The human

element is vital to judgment, evaluation, and insight. Nonroutine

8. The distinction between "routine" and "nonroutine" problems regarding
computer applications is also discussed in G. Anthony Gorry and Michael S.
5. Morton, "Management Decision Systems: A Framework for Managament
Information Systems," Working Paper No. 458-70, MIT Sloan School of Manage-
ment, April 1970, where the terms "structured" and "unstructured" are used.
The terms "programmed" and "unprogrammed" are used by Herbert A. Simon in
The Science of Management Decision (New York: Harper and Row, 1960), p. 6,
to draw a similar distinction.
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Figure 2-4: Routine and nonroutine police computer applications

Routine

Nonroutine

Police patrol and inquiry
Traffic applications

Miscellaneous operations

Crime

Police administration

Command and control/

771777 Computer-aided dispatch
<=-q--=- Criminal investigation
statistical files

b

<--t--- Resource allocation
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application areas in law enforcement include resource allocation, investi-
gation of crime, and command and control (including such applications as
computer-aided dispatch and automatic vehicle monitoring). (See Figure 2-4.)
Rather than viewing routine and nonroutine categories as sharply defined
classifications, however, one should regard them as converging opposite ends
of a spectrum. As applications move toward the nonroutine end of the spec-
trum, systems design becomes more difficult; and behavioral, personaltiy,
and organizational considerations become more significant. For nonroutine
applications to be successful, an effective interaction between man and
machine is necessary. Several applications fall between the two extremes.
The best example is crime statistical files which, though generally routine
in collection and processing, provide the basic data for a number of nonrou-
tine activities such as computer assisted criminal investigation and resource
deployment. ATlthough no classification system is perfect, this distinction
between routine and nonroutine computer applications in law enforcement can
be very useful in analyzing the implementation and impact of computer use.

3. The evolution of computer use. The growth of computer use by the

police may be divided into four periods: 1960-1966, 1967-1971, 1971-1974,
and 1974-1977.

a. 1960-1966. Police first used the computer in nonroutine ways
in connection with traffic, police administration, and criminal statistical
files. The last application provides data for state and Tocal reports and
the FBI's Uniform Crime Reports. By the end of 1966, the other two uses --
traffic and police administration -- represented, in terms of number of
applications, better than half (54 percent) of the total computer use, as
shown in Figure 2-5. The most common single application was payroll pre-

paration, with 20 of the 32 departments that were using a computer in 1966
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Figure 2-5:

Application area

Status of computer use in 1966

Percent of total computer use
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indicating such use. Bye the end of this period, criminal statistical files
came third among the areas of computer use.9

b. 1967-1971. By the mid-sixties, the capability for real-time
computer applications had been developed, and the President's Crime Commis-
sion suggested a variety of ways in which the rapid access to information
could benefit a department's operation. Consequently, between 1967 and
1971, some shifts in emphasis occurred in the use of computers. While the
total number of traffic and police administration applications continued to
increase, the relative percentage nf uses in these two areas dropped.]0
Uses in the criminal statistics category experienced continued growth.
Forty-seven departments added automated criminal offense files to their
computer operation -- the largest abolute increase for any individual appli-
cation during this period.

Even more striking was the tremendous growth in the police patrol and
inquiry area. Rising from relative obscurity in the previous period, inquiry
applications increased sevenfold between 1967 and 1971. By 1971, almost one
fifth 6f all reported police computer use was devoted to the rapid retrieval

of information on outstanding warrants, stolen property, or vehicle

9. In both 1971 and 1974, poiice departments were asked to indicate whether
they were using a computer in any of the 24 application areas. The total
number of computer applications in all police departments was then calculated.
Applications were grouped into the eight application areas shown in Figure
2-3, and a percentage of total computer use for each application area was
derived by dividing the total number of application in that application area
by the total number of computer applications in all police departments.

10. It should be noted that in interpreting the various figures and tables
concerning computer use, the police administration area has a special advan-
tage. As Figure 2-3 shows, five applications are included in that area,
whereas in most others there are only three. Consequently, the tables for
police administration are weighted on the high side.
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registration. Police patrol and inquiry applications in general moved from
fourth to second place in terms of total computer use (see Figure 2-6).

The primary reasons for this widespread adoption of patrol inquiry
applications were the safety and convenience of the patrol officer in the
street. When an officer stops a speeding car, it is extremely helpful for
him to know if the car is stolen so that he can be prepared for a hostile
reaction from the driver. Naturally, any computer application which can
reduce the risk of officer inquiry will be given a high priority in depart-
me~tal planning. Also, the patrolman receives a response with maximum con-
venience and minimum delay because an overwhelming percentage of police and
patrol and inquiry applications are real-time and allow a response in seconds
rather thar minutes.

During the late sixties, attention was also focused on one nonroutine
area of computer application -- using information technology to aid in patrol
resource allocation decision-making and in the evaluation of police service.
In absolute numbers, the resource allocation area still represented only a
small fraction of total police computer operations at the end of 1971; but
the greater than sixfold increase be*ween 1966 and 1971 suggested that this
category would soon become a major application area.

c. 1971-1974: predicted versus actual use. In the first (1971)

phase of the research, predictions of police computer use in the near future
were based on the relative rates of growth in the various application areas
up to that time, on departmental responses regarding future use, and on
responses concerning the importance of various application areas. From this
information, it was predicted that the police would continue to maintain
crime-related and police administration files at a high rate, and that there-

fore these areas would constitute the major uses in 1974. Police patrol and




Figure 2-6:

Application area

Status of computer use in 1971

Percent of total computer use

Police administration

Traffic
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Police patrol and inquiry

Miscellaneous operations

Resource allocation

Computer-aided dispatch

Criminal investigation

Source: 1971 Survey
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inquiry applications were also expected to achieve strong growth, moving to

third in the total number of applications, with traffic-related applications ‘ ql'
dropping to fourth. Futthermore, the research predicted that while real-time

systems would remain imbortant, resource ailocation applications would more

than double between 1971 and 1974. The anticipated growth in this nonroutine

category of resource allocation was cénsﬁstent with the 1971 survey findings

that police regarded patrol deployment and resource allocation as their most
significant computer application.

Another significant finding of the first survey was that although nei-
ther computer-aided dispatch nor ciminal investigatioq hgd received much use
in police departments by 1971, these two nonroutine applications still were
ranked fairly high in terms of ratings of importance -- above traffic. police

administration, and miscellaneous operations.H

The survey showed that the
number of departments with a computer-aided dispatch program was expected to dﬂb
increase by 1974 to almost six times its 1971 level. Criminal investigation
applications were expected to experience an almost equally high rate of
growth. Although these two categeries would remain relatively minor in
terms of average use, such increases were seen as important because they
represented a shift towards greater use of nonroutine computer applications
by the police.
Comparisons between the predictions of the 1971 survey and the results

of the 1974 survey indicate, however, that the actual pattern of computer

expansion differed in several ways from the predicted pattern, particularly

11. Respondents were asked to indicate which three applications they con-
sidered the most significant.
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in the nonroutine alr‘eas.]2

In the four routine uses, the general pattern
was much as expected, although the total number of applications added was
fewer than one might have anticipated. As was predicted, crime statistical
files had the highest absolute use in 1974, as Table 2-6 shows. They were
closely followed by applications in the areas of police administration,
police patrol and inquiry, and traffic. The nonroutine area of resource
allocation was still fifth in terms of the overall number of applications,
but it had grown significantly -- increasing from 12 percent of the total
number of police computer applications to 16 percent.

By 1974, use had "evened out" in all five of these application areas.
Three years earlier, major differences in use had existed and continued major
differences were anticipated for 1974. But by then the first five applica-
tion areas were separated by a difference of only 57 applications between the
highest (crime statistical files -- 315) and the lowest (resource allocation
-~ 258). The primary reasons for this were the major increase in the resource
allocation area and the failure of the other four areas to expand at the

anticipated rate.

12. Care should be exercised in comparing the results of the 1971 and 1974
surveys. Both surveys were sent to essentially the same set of police depart-
ments, except that the 1974 survey was not sent to any police departments in
cities with populations below 50,000. Tables 2-1 and 2-2 indicate the re-
sponse rate for both surveys was relatively high, 75 percent for the 1971
survey and 80 percent for the 1974 survey. However, although there were
undoubtedly significant overlaps, the police departments that responded in
1974 were not exactly the same ones that responded in 1971. Assuming that
the respondents in both 1971 and 1974 are representative of the overall popu-
lation of police departments, it is reasonable to compare the percentages of
use in the various application areas from one survey to the other. The 1971
and 1974 data are presented in Table 2-6, but caution should be exercised in
comparing the actual numbers of the two surveys because the data bases of the
two are somewhat different.
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Resource allocation was the only area whose growth rate since 1971 sig-
nificantly exceeded predictions. The actual percentage was 16 percent -- a
third higher than the predicted 12 percent. This growth in use corresponds
with the high rating of importance ascribed to resource allocation in 1971.
It should be remembered, however, that having a computer capability is not
the same as actually appblying it to resource decision-making. The extent to
which computers have actually been implemented is still in question and will
be discussed in greater detail in Chapters IV through VII.

As for the other two nonroutine application areas -~ criminal investiga-
tion and dispatch -~ the 1971 projections were overoptimistic. 1In 1971, it
was predicted that in three years 9.5 percent of all computer applications
would be in the criminal investigation area, whereas the actual percentage in
1974 was only 4.7. Similarly, in 1971 a large number of departments (61) had
predicted that they would implement a computer-aided dispatch system by 1974.
The 1974 survey, however, indicated that such systems had been installed
in only 15 departments -- Tess than 1 percent of the total number of computer
appl..ations (see Table 2-6). The general failure of the departments to
acquire such systems within the specified time frame is evidence of the diffi-
culty involved in implementation. It also suggests that the departments did
not understand the logistics, in terms of time and cost, to develop these
systems: for example, a geographic base file is needed before s sophisticated
computer-aided dispatch system can be implemented.

Although the expansion of police computer use by 1974 deviated from the
patterns suggested in 1971, the second survey showed that during the three
intervening years, the departments' perceptions of the relative importance of
the different applications did not change significantly. According to the

surveys of 1971 and 1974, the departments believed that overall resource
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allocation activities were their most important computer applications
(Figure 2-8). Next in perceived importance came the crime statistics
area, closely followed by the police patrol and inquiry application area.
Computer-aided dispatch remained the fourth most valued application area
-- an interesting fact in view of its poor implementation record. Police
administration and traffic applications ranked very low in both 1971 and
1974.

In order to check the reliability of the questionnaire responses con-
cerning ranking of importance, interviewers asked a number of the same
questions over the telephone which had been posed in the mailed survey.
Again, departments considered resource allocation to be extremely important.
Indeed, a number of chiefs felt that the financial squeeze in which many
cities found themselves was going to get worse before it got better and,
therefore, the department should use its available resources in the most
efficient manner. A further finding was that the chiefs and their command
staffs were strongly committed to implementing those applications which
they beiieved would be most helpful to the officer in the street. 1In
particular, they were committed to the acquisition of a real-time police
patrol and inquiry system. The number of interviewed departments whose
representatives said that their want/warrang/kile was their most important
computer operation was very high -- as high as the number that ranked
resource allocation applications as most important.

In summary, important variations appeared between the computer use
anticipated by the police in 1971 and its actual implementation by 1974.
In routine application areas, use increased; indeed, four of the five top
application areas were routine. In each case, however, use was less than

had been predicted. Resource allocation was the only area, routine or
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Table 2-6: Comparisons of 1971-1974 Predicted Use and 1971-1974 Actual Use of Computers by Police

Actual Applications in 1971 Applicitions Predicted'in 1974
. 1971-1974 Total
Percentage Predicted Predicted Percentage
Number of Increase Plus Actual of
Application Area (A) Total (B) (C) = (A+B) : Total
Police patrol and inquiry 180 19.9 138 318 15.7
Traffic 162 17.9 151 313 15.5
Crime statistical files 177 19.5 203 380 18.8
Police administration 192 21.2 197 383 18.9
Miscellaneous operations 40 4.4 83 123 6.1
Resource allocation 111 12.2 131 242 12.0
Criminal investigation 34 3.8 158 192 9.5
Computer-aided dispatch 10 1.1 61 71 3.5
Total 906 100.0 1,116 2,022 100.0

Source: 1971 and 1974 surveys
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(continued)

Table 2-6: Comparisons of 1971-1974 Predicted Use and 1971-1974 Actual Use of Computers by Police

Actual Applications in 1974

Number

Application Area
Police patrol and inquiry 280
Traffic 280
Crime statistical files 315
Police administration 298
Miscellaneous operations 91
Resource allocation 258
Criminal investigation 75
Computer-aided dispatch 15

Total 1,612

Source: 1971 and 1974 surveys

Percentage
of

17.
17.
19.
18.
5.
16.
4.
0.
100.

Total

Applications Predicted in 1977

1974-1977 Total

Predicted Predicted Percentage

Increase Plus Actual of
E (D) = Total
127 407 14.3
141 421 14.8
173 488 17.1
202 500 17.5
98 189 6.6
219 477 16.7
189 264 9.3
89 104 3.7

1,238 2,850 100.0



Figure 2-7:
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Figure 2-8: Importance

and 1974,

Application area

of computer applications in 1971
as ranked by police departments

Average ranking of importancea
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as one of their three most important
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nonroutine, in which the expected use Tevel was actually met and surpassed.
In the other two nonroutine application areas -- criminal investigation
and computer-aided dispatch -- use fell far below the initial expectations

of 1971.

d. 1974-1977: predicted use. In predicting police computer

use for the next three years, the survey of 1974 offered advantages over
the 1971 survey. It was known, for example, that the departments' own
projections tended to be overly optimistic.

According to the 1974 survey responses (shown in Table 2-6), the
greatest predicted grewth through 1977 would come in the nonroutine appli-
cation areas. Resource allocation was top (with a predicted growth of
219 new applications), followed by police administration (202) and criminal
investigation (189). Computer-aided dispatch was also high. If geographic
base files were considered part of that application area, an estimated 175
applications would be added by 1977.

Perhaps the most striking fact of the 1974 predictions for 1977 is the
continued rise in popularity of the resource allocation application area.
From fifth place in 1971 and 1974, resource allocation promised to become
one of the major computer uses by 1977, aiong with police administration
and criminal statistical files. Since resource allocation had been the
only application area to equal and surpass its predicted use from 1971 to
1974, it seemed more likely that future growth would occur in this area
than in others. Applications for traffic and for police patrol and inquiry
would be fourth and fifth, respectively. Once again, with the exception
of resource allocation, the top computer uses were expected in the routine

area.

Growth in the two nonroutine areas of computer-aided dispatch and

63




criminal investigation was the most questionable projection. Command and
control and computer-aided dispatch systems, if they include such new tech-
nology as vehicle locator systems, are complicated endeavors requiring a
good deal of effort, time, and money. If such a small number of depart-
ments were able to implement a computer-aided dispatch system within the
three-year span from 1971 to 1974, it would be unreasonable to anticipate

a much greater rate of success by the end of 1977. This is especially true
if one considers that in 1974 only 44 of the sampled departments had working
computer-based geographic base files. Moreover, because of the "command
and control" orientation of computer-~.ded dispatch systems, such applica-
tions would have a greater probability of encountering resistance from the
rank and file. From a technical viewpoint, certain criminal investigations
applications should be less difficult to design and implement than command
and control applications. But since it is a difficult task to educate
detectives to actually use such systems, growth in this area was Tikely to

fall short of projections.
B. Computer Use as Reflected in the Literature and Other Related Surveys

Since the second (1974) survey of police use of information technology
was conducted almost three years ago, a search of the literature published
since that time was undertaken in order to update this study and to see if

2

any changes had occurred in the use of computer technology by the police.]J

13. The literature search for this project was conducted by Mark McKnew, a
Ph.D. student in the Civil Engineering Department at MIT. His work on the
project, including the first draft of the description of the literature
search, has been extremely helpful.
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A broad range of police, management, and municipal administration litera- ﬂ!i

14

ture was examined, including police literature and texts; ' journals deal-

ing with new techn01ogy;]5 management 1iterature, particularly materials

focusing on urban administration;]6
g

and articles and pamphlets published

by goverrment agencies and by hardware and software vendors.17 In addition,
the reports of three other survey projects, similar to the surveys in this
study, were examined and analyzed. The remainder of this chapter will
discuss the findings of the literature search and the results of the related

surveys.

1. Findings of the literature search. Taken as a whole, the litera-

ture confirmed and amplified the findings of the previous surveys. Among
all the applications disucssed in the literature, the routine predominate.18

Most nonroutine applications that ar< outlined are still in the planning or

14. The journals examined include The Police Chief snd Journal of Police
Science and Administration, published by the International Association of
Chiefs of Police (IACP); Journal of Criminal Justice, published by Pergamon
Press; and several other regional publications, such as Illinois Peace

Officer and Law Enforcement (published by the Missouri Peace Officers
Association).

15. Typical of these publications is Government Data Systems (published by
Unjted Business Publications, Inc.), and Electronic News.

16. Representative journals in this area include Management Science; and
Public Administration Review: Nation's Cities, sponsored by the National
Leage of Cities; and Public Management.

17. For example, one reference document is the 1976 issue of Directory of
Automated Criminal Justice Information Systems published by the Law Enforce-~
ment Assistance Administration of the U.S. Department of Justice.

18. For an illustration of some of the routine applications which are dis-

cussed in the literature, see C. A. Schlesinger and D. E. Geissler,

"Computerized Booking at the New Orleans Central Lockup," Policc Chief,

vol. 42, no. 4 (April 1975); and Investigation Support at the City of Long ‘I’
Beach Police Department, IBM, October 1973.
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19

implementation stage. O0f the routine applications, police patrol and

inquiry receives the greatest attention, for it is perceived as providing
direct assistance to the "officer in the street."20

It is difficult to draw many pertinent conclusions from the 1itera-
ture, since most of the sources reviewed present little material specifical-
Ty related to police use of information technology. Instead, they deal
with the general use of electronic data processing (EDP) by government

agencies.

An exception to this pattern is the Police Chief, a journal published

by the International Association of Chiefs of Police (IACP). Since January
1974, 21 articles discussing specific law enforcement computer systems have
appeared in this journal. Only five of these concern nonroutine applica-

tions that had been implemented or were in the process of implementation

at the time of publication. One deals with computer-aided dispatch (CAD),Z]

22

one with an automatic vehicle location system, = and three with resource

19. For example, see R, L. Hoobler and K. N. Fortier, "For the San Diego
Police Department: A Computer-Aided Dispatch System," Police Chief, vol.
42, no. 10 (October 1975) and Ken Chelst, Implementing the Hypercube Queuing
Model in the New Haven Department of Police Services: A Case Study in
Technology Transfer, (New York: Rand Institute, R-1566/6-HUD, July, 1975).

20. See for example, M. F. Bockelman, "The Kansas City ALERT II System: A
Vital Element in Today's Police Operations," Police Chief, vol. 42, no. 4
(April 1975); and the City of Charlott, N.C., Charlott USAC Project - The
Police System Level Software Users' Manual, January 1975.

21. Hoobler and Fortier, "For the San Diego Police Department."

22. Eugene Camp, "St. Louis FLAIR System: Fleet Location and Information
Reporting," Police Chief, vol. 42, no. 10 (October 1976).
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aHocation.23

With one exception, these artic]eé, which are primarily descriptive
in nature, do not discuss special implementation or operation problems.
That exception is the article that describes the San Diego CAD system and
discusses the contractual and implementation aspects of the new system.24
Another article, appearing in 1976, also discusses CAD, but it is a general

overview and does not consider the implementation and effectiveness of any

specific system.25

As for the articles and pamphlets that have been published by govern-
ment agencies and software vendors, they are, naturally, concerned with
describing, in the most favorable terms possible, the successful (generally
routine) systems in use across the country. Though informative, they seldom
evaluate the actual operation of the system or the implementation process.26

The fact that most of the literature deals with routine uses of

23. G. J. Pini, R. Cohen, and M. E. 0'Neill, "POSSE: The Blending of Tech-
nology and Human Resources," Police Chief, vol. 42, no. 10 (October 1975);
J. D. Caldwell and J. M. Nehe, "Implementing Unit Beat Policing: Patrol
Distribution in Arlington County," Police Chief, vol. 41, no. 9 (September
1974); C. J. Macsas and C. Makres, "Real Time Tactical Deployment Project -
Dallas Police Department," Police Chief, vol. 43, no. 10 (October 1976).

24. Hoobler and Fortier, "For the San Diego Police Department." Chapter

VIII of this report presents a case study of the implementation of the San
Diego system.

25. This article, entitled "Computer-Aided Dispatch and You," by James M.
Erikson, appeared in the October 1976 issue of Police Cnief. It tells
beiefly what a CAD system is intended to do and how it would operate in a
typical dispatch-communications system. The author emphasizes the system's
ability to quickly display unit status, to record data for computer proces-
sing, and, most importantly, to reduce dispatch time.

26. For instance, see Investigation Support at the City of Long Beach
Police Department and CCAP/7 Helps South Carolina Enforce the Law, published
by IBM in October 1973 and December 1973, respectively.
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information technology is not surprising. Many nonroutine applications
are still in the developmental stage and articles on the new nonroutine
uses are likely to be subject to the usual delays in publication.

It was interesting to find that a good deal of Titerature focuses on
the implementation of innovation. A certain amount of it even deals with
the implementation of new technology in law enforcement. The primary con-
clusions of this literature will be discussed in Chapter XTI of this report;
however, it is worth noting that the articles cover the following topics:
the definition of innovation; the factors within organizations that affect

27

agencies' predisposition towards innovation,”’ and the factors that deter-

mine the success of failure of an innovation.28

2. Results of the related surveys. Since early 1974, at least three

survey projects have been undertaken on the use of computer technology by
cities and states in general and by the police in particular:

° 1In 1974 the Mational League of Cities (NLC) surveyed municipal de-
partments in 83 selected U.S. cities. This sample, which included

600 municipal departments, was primarily designed to inventory the

27. See R. B. Duncan, "The Climate for Change in Three Police Departments:
Some Implications for Action," in Innovation in Law Enforcement, LEAA, U.S.
Department of Justice (June 1973); C. H. Milton, "New Concepts in Law
Enforcement: Public Management," (Washington, D.C.: ICMA, July 1974);

C. H, Milton, "Demonstration Projects as a Strategy for Change," in Innova:
tion in Law Enforcement; A. Vastola, “Police Innovation - Issues and
Answers," Pclice Chief, vol. 42, no. 12 (December 1975); and Case Studies
of Technological Innovations in State and Local Services, Rand Corporation
K-1870-NSF, February 1976.

28. See J. M, Chaiken, T. Conbill, L. Holliday, D. Jaquett, M. Lawless,

and E. Quade, Criminal Justice Models, an QOverview, Rand Report L-1859-D0J
(Santa Mowiica, Calif.: October 1975); and Rcbert Yin, Karen Heald, Mary
Vogel, Patricia Fleischauer, Bruce C. Vladeck, et al., A Review of Case
Studies of Technological Innovation in State and Local Services, Rand Report
R-1870-NSF (Santa Monica, Calif.: February 1976).
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use of EDP systems by all city agencies; the results for specific
departments were presented separately. The NLC used the sample to

project national computer usage for various municipal departments

by city size.29

In 1975, the Public Policy Research Organization (PPRO) at the
University of California at Irvine and the ICMA sponsored a survey
project that sampled 2,294 cities with populations over 10,000.

Of this sample, 1,349 (59 percent) responded. The survey, which
was designed to determine general municipal EDP usage, presented
results based on functional agencies (e.g. police protection, ac-
counting and personne]).30
In 1975, the LEAA commissioned a survey of EDP application in the
areas of law enforcement, courts, and corrections that was adminis~
tered by all the states and by counties and cities with populations
over 100,000. The responses represented 278 jurisdictions and 534
computer systems. Of this total, 376 systems were police or

31

police-related applications.

These surveys, like the literature on computer technology applications,

29. "How City Departments Use Computer and Ccmmunicatioﬁs Equipment,"
Nation's Cities, October 1974, pp. 26-29.

30. Kenneth L. Kraemer, William H. Dutton, and Joseph R. Matthews,
"Municipal Computers: Growth, Usage and Management," Urban Data Service

Reports, vol. 7, no. 11 (Washington, D.C.: International City Management
Association, November 1975).

31. Directory of Automated Criminal Justice Information Systems, vol. I,
LEAA, U.S. Department of Justice (February 1976); and Directory of Automated

Criminal Justice Information Systems Security and Privacy, vol. II, LEAA,
U.S. Department of Justice (February 1976).
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confirm the large predominance of routine over nonroutine applications in
police computer use. For instance, in its study of 83 cities, the NLC
found that only one of the ten most common police computer appiications
was nonroutine. This application, police deployment planning, or resource
allocation, was cited as the sixth most frequent use of police computers.
The routine applications of traffic violations, parking fine collections,
accident reports, and uniform crime reporting were rated as the four most
frequently used applications.

The NLC survey revealed two other interesting trends. First, municipal
departments in smaller cities were less likely to share their computers
with other municipal agencies than were departments in larger cities.
Police departments, in particular, were found to share computer facilities
only 3 percent of the time, the least of any governmental agency. Second,
police departments weve the second most frequent users of EDP, surpassed
only by accounting and finance. This second conclusion is particuiarly
noteworthy, demonstrating, as it does, the high use of law enforcement
app]itations in the world of municipal information systems.

The PPRO and ICMA survey of 1975 reached a similar conclusion. In
this study, survey questionnaires concerning municipal EDP use were sent to
2,294 cities with populations over 10,000. Each city was asked to report
computer usage in all of its departments, including the police. Of the 305
cities with populations over 50,000 that responded, 72 percent stated that
they had a police computer application, and 86 percent of the cities with
populations of 100,000 or more listed police computer systems. In terms of
overall use, police applications were second only to accounting, treasury,
and collection uses. .

These percentages -- 72 percent for cities over 50,000 and 86 percent
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for cities over 100,000 -~ are even higher than those of the second 1974
survey discussed earlier in this chapter -- 56 percent for cities over
50.000 and 76 percernt for cities over 100,000, This is not surprising.
The PPRO survey was conducted one year later, and the growth it reports

is consonant with that predicted in the 1974 survey. Probably more signi-
ficant, though, is the difference in the nature of the respondents. The
questionnaires for the 1974 study were sent directly to the police agencies,
while the PPRO's were addressed to the municipal governments. Thus the
responses to the PPRO survey probably included the many mixed apptication
systems which city administrators, but not police departments, would have
defined as police applications.

This point concerning the existence of a large number of mixed appli-
cation systems is borne out by the LEAA-sponsored survey of 1975. Its
questionnaires, which were sent to all the states as well as to all cities
and counties with populations over 100,000, asked the respondents to list
all information systems developed for police, courts, corrections, and
other departments. Of the 549 jurisdictions canvassed, 278 responded.
They listed 534 systems, 376 (70 percent) of which were described as
police-related. Among the police-related systems, however, 85 (23 percent)
were listed as mixed applications that also served other parts of the
criminal justice and public safety systems.

The LEAA survey provides useful information on the difference in use
between routine and nonroutine applications. Each time a system was de-
scribed, the respondent was asked *o Tist the functions it performed and
to indicate whether it was operational or not.  Since it was not only pos-
sible but common for a system to have more than one function, the report

summarized the systems on the basis of the functions they performed. In
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addition, each system was characterized as either operational, planning,
design, or testing. Overall, the survey showed a large predominance of
routine applications. For instance, of the 534 systems described, 45 per-
cent had applications for research statistics, 31 percent functioned as on-
line inquiry systems, and 26 percent were used for uniform crime reporting. |
A Targe majority ov the systems were dedicated to routine functions of one i
kind or another, and they were often constructed to perform several routine
functions at once.

As for nonroutine applications, many of these were still in the plan- ‘

ning and implementation stage. For instance, 52 jurisdictions (18.7 per-

and descriptions yielded a total of only ten (3.6 percent) operating CAD

systems. The other 42 systems were either not operational or were not CAD

cent) listed CAD applications, but a closer inspection of the system status !
|
32

systems. This small number of operational CAD systems approaches the

number reported in the survey of 1974. (At that time only 15 police de-
partments said they had CAD applications, but no effort was made to screen
whether or not the systems were actually operating.)

Resource allocation applications were the most common nonroutine use
revealed by the LEAA study of 1975. Seventy-one resource allocation systems

were reported to the LEAA, but only 39 seemed to be operational

32. Each of the listed CAD applications was examined for four characteris-
tics. The system must be 1isted as operational, operating in a real-time
environment, must use information entered into the system by a complaint
evaluator, and must recommend a unit for dispatch. Half of the systems
were rejected because they were not operational but were in a planning,
desigr, or testing mode. Several others were operating in the batch mode
or were only real-time want and warrant systems.
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police-related applications. This means more than 14 percent of the

jurisdictions surveyed had operational police resource allocation systems.

C. Conclusion

The use of information technology by the police, though it has developed
more slowly than was predicted in the early 1970s, has come a long way since
the initial stages of implementation. Routine applications, which are still
much more evident in police departments than nonroutine applications, have
evolved since the early 1960s from the basic uses for administration and
finance to a wide range of police patrol and inquiry applications, providing
instant data to the officer in the street and the rapid retrieval and pro-
cessing of all s¢:ts of law enforcement information.

Nonroutine applications are receiving increasing emphasis even though
implementation has been slower than predicted, and many of the nonroutine
uses -~ for example, in the command and control area -- are still in the
planning and testing stages. An exception to this pattern is resource al-
location, which continues to be the primary nonroutine computer use that
has been implemented with some consistency across the country.

After a decade and a half of the use of information technology by the
paolice, the question, "Will the computer and other modern methods be used?"
has been superseded by, "How will information technology be used, towwhat

extent, and with what implications?" The computer, with all its fascinating

33. Each of the 71 listed resource allocation systems was reviewed to
determine if it was operational. In the process, five non-police applica-
tions were discarded and six duplicate systems were consolidated, leaving a
total of 39 jurisdictions with operational resource allocation systems.
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implications and problems, has become a permanent part of law enforcement

technology.
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CHAPTER III: THE IMPLEMENTATION AND POTENTIAL
IMPACT OF COMPUTER TECHNOLOGY

by Kent W. Colton

How successful have police departments been in implementing computer
use; and what impact, if any, has the use of computer technology had on
the police and their work? The surveys and visits to police departments
conducted as a part of the research for this report yield a number of
ideas and conclusions concerning these questions. This chapter will out-
line some of these findings, particularly as they relate to the "routine"
or structured application of technological innovations. The basis for
the findings will generally be the two surveys of 1971 and 1974 and the
visits by the author to various police departments around the country.
Sections Two and Three of the book will then discuss case studies of the
nonroutine use of computer technology. Chapter III contains four sec-
tions: first, a preliminary discussion of computer implementation (this
topic will receive further review in Chapter XII); second, an evaluation
; of routine police computer applications; third, a review of the potential
| impact of computer technology on police work; and fourth, some concluding

thoughts.
A. Computer Implementation

Four general topics will be addressed in considering the subject of
the implementation of computer technology by the police:

o

reasons for police use of technology;
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° problems hindering computer operations;
transference of computer technotlogy; and
differences between implementing routine and nonroutine uses.

1. Reasons for police use of computer technology. Because each

police department ié unique, a whole set of motivations may be involved

in the decision to utilize information technology. Three general reasons,
though, seem especially prominant: a desire to improve police service;
federal funding; and vendor influence.

In the first place, police departments need to process large amounts
of information with speed and precision. The computer is ideally suited
for such purposes. Those departments responding to the first (1971) sur-
vey gave as their first three reasons for using a computer: to improve
service to the public; to improve the patrolman's ability to rapidily
jdentify and apprehend criminals; and to make internal operations more
efficient (Table 3-1). A1l of these reasons reflect a desire to ma!<efw‘=
information more readily available and thereby to increase the effective-
ness of police work.

Second, the federal government has spent large amounts of money over
the past decade to support police and criminal justice operations. One
of the purposes in allocating these dollars has been to improve police
hardware and introduce technical innovations. In some instances a de-
partment's primary reason for installing a computer is simply that the
money is there. Visits by the author to 14 police departments in 1971
and in case study work support this theory. In several situations depart-
ment personnel reported that computer development took place as long as

federal money was available. One civilian employee went so far as to say

~lJ
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that his work (primarily related to resource allocation and scheduling)
was considered a luxury in the department: as long as outside sources
could fund the effort, it was fine, but if such sources were to dry up,
his work woulu almost certainly cease.

One of the questions in the 1974 survey was whether departments had
received LEAA funding, and, if so, what impact such funding had had on
their computer use. The respondents that used computers were almost
evenly divided between those that had received LEAA funding (86 of 169,
or 50.9 percent) and those that had not (83 of 169, or 49.1 percent).
(See Table 3-2.) Only some three out of ten departments respoaded thaf
LEAA funding had had no effert on their computer operation. Some six out
of ten responded that without LEAA aid either they would have had no EDP
facilities at all or their computer efforts would have been more limited
(Table 3-3.) Of those that were not then using a computer but were plan-
ning to do so in the near future, 42 percent hoped to receive aid from
LEAA, 10 percent did not, and 28 percent were uncertain.

Third, the presence and salesmanship of various hardware and soft-
ware vendors is a powerful stimulant to computer use. Catherine Milton,
writing on the transferability of innovation, lists three reasons to
support her contention that hardware (e.g. computer) innovations are
more easily transferred than other types of innovations.1

° Companies that sell hardware use a lot of advertising and "gimmicks"

1. Catherine H. Milton, "Demonstration Projects as a Strategy for Change,"
Innovation in Law Enforcement (Washington, D.C.: LEAA, U.S. Department of
Justice, June 1973), p. 123.
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to fill an information gap.

[¢]

It takes less planning and time to write a hardware grant.
® A piew2 of hardware is less threatening than other innovations,
but it still allows the agency to maintain a progressive image.

The telephone interviews of 1974, as well as field work, have con-
firmed the importance of these influences. One departmental spokesman
explained that his department's original impetus for computer use was a
combination of the city's desire to have a computer and one vendor’s‘
desire to build a law enforcement computer package which could be sold
elsewhere. As a result, the development of this particular system did
not always reflect the desires and best interests of the police depart-
ment. In another department it was stated that software and hardware
vendors had oversold the syste *, resulting in unmet expectations.

Of course, LEAA money and vendor pressures are not necessarily
negative influences on police computer use. On the contrary, one of
the primary purposes of LEAA funding is to help police departments set
up programs and techniques that they could not afford to do on their
own. When, however, a computer has been viewed as a "luxury," a special
effort should be put forth to anticipate its implementation pfbb]ems

and potential 1‘mpact.2 the remainder of this chapter

2. This view is reinforced by Robert Yin et al. in A Review of Case

Studies of Technological Innovations in State and Local Services, Rand
Report #R-1870-NSF, February 1976. This study contends that the presence

of federal support corresponded negatively with successful implementation

qhen com§ared to other types of financial support. (See Table 40, pp.
23-124. :
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Table 3-1: Police Assessment of the Reasons for Computer Usage

Departments Departments
bepartments ranking as ranking as
rarking as second most third most
most important important important
effect effect effect Weighted
No. % of No. % of No. % of rankinga
Reasons (A) total(A) (B) total(B) (C) total(C) total
Makes internal operations more
efficient. . . . . . . . . .. 27 23.7 26 23.0 16 14.3 149
Helps monitor performance of
precincts or units . . . . . . 0 0.0 6 5.3 11 5.8 23
Improves patrolmen's ability to
identify and apprehend . . . . 35 30.7 16 14.2 10 8.9 147
Improves ability to investigate
' CriMB. v v v v v o v o o o v 7 6.1 13 11.5 11 9.8 58
Improves surveillance . . . . . . . 0 0.0 1 0.1 1 0.1 3
Improves service to public. . . . . 38 33.3 17 15.0 14 12.5 162
Gets better management information. 5 4.4 29 25.7 34 30.4 107
Serves as a part of
"professionalization". . . . . 0 0.0 3 2.6 12 10.7 18
Other . . . v . v o o oL, e 2 1.8 2 1.8 3 2.7 13
Total « « . v ¢ v v v o v v . 114 113 112

a. Based on a composite score combining and weighting (A), (B), and (C). The total is derived as
follows: 3 x (A) +2 x (B) +1 x (C) = weighted total ranking.

Source: 1971 ICMA survey.




Table 3-2: Departments Receiving Funding from the Law
Enforcement Assistance Administration to
Aid in the Use of Computers

Number of Percent
Funding assistance Departments of Total
Total, all cities 169 100.0
Received LEAA assistance 86 50.9
Did not receive LEAA assistance 83 49,1

Source: 1974 ICMA survey
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Table 3-3: Impact of Law Enforcement Assistance
Administration Funding on Use of Computers

Number of Percent

LEAA impact Departments of Total
Total, all cities 107 100.0
Computer would not have been possible

without LEAA funding . 17 15.9
Computer operations would have been

smaller without LEAA funding 46 43.0
Uncertain of effect 13 12.1
LEAA funding made no difference 31 29.0

Source: 1974 ICMA survey
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will address some of these basic issues of implementation impact.

2. Problems hindering computer operations. The main problems the

police face in using the computer are not technical but behavioral and
policy-oriented. More than 50 percent of the departments responding to
both surveys stated that their greatest problems were scheduling and pri-
orities -- determining what applications to implement and what the pri-
orities and scheduling should be (Figure 3-1). The next greatest
problems were the training of police personnel (other than technical EDP
staff) in computer operations and ‘ the development of soft-
ware.3 Other problems, in order of frequency, concerned facilities for
the EDP equipmeiit, other planning, pétro]nen's acceptance, management
acceptance, and integrating the EpP operations with the rgst of the
department. Strictly hardware oﬁmequipment - stoéd Tow onAthe
problem scale. |

In telephone interviews of 1974 the specific kinds of scheduling
and priority difficulties were the main topics of conversation. Conflicts
between the police department and the city concerning the ownership and
control of the computer and the resulting lengthy turn-around times were
mentioned often. Most of the chiefs interviewed felt that the city was
responsible fcr the turn-around time problem: one city did not provide

around-the-clock service; another had arbitrarily (according to the

3. On closer examination it became apparent that problems in developing
software in many cases referred to the departments' inability to get
adequate programmer time from the city for the development of the soft-
ware programs that the police most wanted. In other words, this response
was closely related to scheduling and priorities and in many cases was a
manifestation of conflict between the police and the city EDP staff over
priorities.
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police spokesman) decided to go off-line, a decision which s 2med ironic QID
since the computer had criginally been justified for on-line police use;

and in a third city the police department had been given a low priority

which did not allow tne information to get back quickly encugh. Several

chiefs believed that such difficulties arose from the "fiscal" orienta-

tion of the city-run computer. The city gave priority to applications

that produced revenue and showed the greatest "cost-benefit" ratio.

This goal, of course, differed from that of getting "real-time informa-

tion to the policeman on the street."

To many policemen, the resolution of this issue was easy. As one
chief stated, the police "fight very hard for a computer system dedica-
ted solely to the police." Unfortunately for the cities, particularly
for the smaller cities, the answer was not that simple. Costs of a sys-
tem dedicated, contirolled and paid for solely by the police were often QIB
prohibitive, particularly in a city with no more than 250,000 people.
Further, based on the authors's visits to police departments, it appeared
that the "dedicated" computer system was not the ultimate panacea. Even
when a department owned .and controlled its own system, there were still
problems with the computer being out of service and determining schedul-
ing priorities. Some of the more successful systems existed in cities
in which the city government owned and controlled the computer; whereas
some of those police departments that had full control over the EDP

equipment and staff had made almost no technological progress since 1967.4

4. See Kent W. Colton, "The Dedicated Police Computer -~ Does It Really
Make a Difference?" The Bureaucrat, vol. I (Winter 1972), pp. 357-365.
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Whether or not the police should have dedicated computer systems is

an unresolved question, but it is clear that dedication

alone does not ensure technical success.

a. Integrating computer use with the operations of the police

department. By 1974, although the questions of scheduling, priorities,
control, and ownership remained unresolved, some progress has been made
in several other behavioral aspects of computer us¢ by the police. In
1971, the second most important problem was integrating the computer
operation with the rest of the department, but in 1974, that issue had
a comparatively low significance (see Figure 3-1). Indeed, in many
cities the computer had become an integral part of departmental opera-
tions. When asked if he felt the computer was essential to his running
of the police department, one chief replied, "You bet -- I would hate to
tackle the job without it." According to another police spokesman, the
computer was the "greatest thing since fingerprint classification."

In 1974, neither the mailed survey nor the telephone interviews
revealed any widespread resistance by the police to the introduction of
computer applications, particularly routine applications.

Most patrol officers, having Tittle contact with the operation or
output of EDP applications, did not consider the introduction of the
compufer to be either very significant or particularly threatening. If
a patrol officer became involved with a computer operation, it was usu-
ally 1n'connection with a want/warrant or motor vehicle inquiry, or with
the provision of incident reports. In both these activities the proce-
dures were similar to those that had existed before the computer was

installed. If a computer was in use, an officer could request more
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detailed informaticn when he submitted an incident report, but often the
forms were precoded, so that although tne patrol officer provided more
data, filling out the report took less time. Most of the chiefs who
were interviewed felt that trends of suspicion toward and reluctance (or
even refusal) on the part of certain patrolmen to use computer applica-
tions could be reversed by in-service training. If one explained to of-
ficers what the computer was going to do and why and then allowed them to
voice their concerns, the men would be more likely to accept the new
system. In a number of departments, the utilization of the inquiry sys-
tem was so much greater than expected that the departments were forced
to install additional terminals and terminal operators. For example,
when the police patrol and inquiry system was first established in
Washington, D.C., police were receiving 22,000 to 23,000 inquiries per
month; but as the system became more rel e, usage skyrocketed to
between 50,000 and 60,000 on-1line inquiries each week.

The paramount importance of officer acceptance of computer use
should not be overlooked. When the Los Angeles Police Department first
designed and implemented an Automated Ffe1d Interview Reporting System,
it was an instant success. The program aided investigation by providing
rapid computer access to information on stops and interviews made by
policemen in the field. After a few years, however, the interview
form was redesigned and fit less easily into the patrolmen's pockets.
The men stopped carrying the forms, and it was only when the pocket-size
form was reissued that the system began to function again. to assure
acceptance and use of information systems by the police is not

a technical matter alone but involves such practical behavior factors
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as convenience and comfort.

In 1974, according to the telephone interviews, management's accep-
tance of the computer was a more stubborn problem, for in this realm the
computer cperation was more 1likely to disrupt the status quo. Most per-

sonnel at the middle management and command staff level had been

5 New methods

conditioned to accept traditional methods.
brought an element of uncertainty to their work and prompted resistance.
Acceptance of new decision-making processes that relied on complex quan-
titative data required familiarizing the supervisors with the new tech-
nique. As one chief put it, the biggest problem is trying to get top-
level supervisors to understand what the system offers them and to take
advantage of it. The men in the field aren't a problem, it's the
supervisors.

b. Staffing a police EDP facility. In the telephone interviews
of 1974, a number of chiefs gave considerable attention to the issue of
hiring an adequate EDP staff. Several of them said that their main piece
of advice to a department just starting to develop an automated informa-
tion system would be to concentrate on bringing together a competent EDP
staff. Others mentioned the difficulty of competing with private indust-
try for good systems analysts and computer personnel and urged depart-
ments to pressure police and city budget bureaus to provide adequate

salaries for such staff people.

5. This point applies to both patrolmen and middle managers. What dif-
ferentiates the two is that the middle management got where they are by
being the best at doing whatever they did before the computer was present.
It is understandable that they may be insecure about being presented with
a new (uncertain) task.
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Further, by 1974 an interesting shift had occurred in regard to the
type of personnel whom the police felt should be ftrained as programmers.
In 1971, sentiment had been strongly in favor of training patrolmen as
programmers. (As one officer stated, "You can train a police officer to
be a computer programmer, but you can never train a programmer to be a
police officer.") 1In 1974, hcwever, the majority of chiefs indicated
that they would rather not have police officers trained as programmers;
they would prefer to have a mix of sworn and non-sworn personnel within
the EDP staff, with civilian computer experts reporting to a supervising
police officer. Many believed that patrol officers were tco valuable
and too well trained in other matters to be assigned to programming
duties. They also believed that civilian employees could probably bring
more computer-related skills and expertise into the department than a
patrol officer could learn in a quick computer course. 1In general, as
one chief indicated, "analysts should be civilians, and police officers
should be police officers and not computer programmers. Civilians can
ride along with patrolmen to get a feel for the officers' problems, if
necessary."

3. Transference of information technology. "Avoid reinventing the

wheel" was the most common piece of advice offered during the telephone
interviews of 1974. Departments in the planning phase of their computer
operation effort were encouraged to visit other cities to see what had
been aone already and to benefit from these experiences. Most of the
interviewed departments had sent some of theiv personnel to visit at
least one of the vreputed Teaders in the police computer field. The

chiefs stressed what departments should seek out computer users in cities
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which were most 1ike theirs. The bigger departments might have the fan-
ciest equipment, but the most valuable and practical advice would come
from similarly oriented, if less advanced, police forces.

Even with this attitude of cooperation, the process of technology
transfer seems to be proceeding slowly. A large number of
visits among different police departments have been made, but only a com-
paratively small amount of wcrk has actually been transferred. One rea-
son may be the lack of formal mechanisms for the transfer. The primary
people who visit police departments to discuss technology are vendors who
have a strong vested interest in making implementation Took easy. Perhaps
something more is needed to provide police departments with neutral advice
and technical assistance, and this topic will be discussed in greater
depth in Chapter XII. It must be remembered, however, that technology
transfer is first an organizational and behavioral problem, and only
second a technical one.

4. Differences in implementing routine and nonroutine poiice compu-

ter uses. Routine types of police operations, especially those in which
the storage of and rapid access to large amounts of information are
desired, are particularly suited to computer processing. These opera-
tions include police patrol and inquiry, traffic, criminal statistics,
and police administration -- the four top areas in terms of number of
applications in use in 1974. Although the level of success in their
implementation varies somewhat from department to department,

this can generally be attributed to internal departmental and behavioral
factors, factors that will be discussed in depth in Chapter XII.

By contrast, the success of implamenting nonroutine applications has
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been mixed. Nonroutine areas often involve initiating a new process or
way of behavior in the department. Computer-assisted resource allocation
may mean a new means of decision making in deployment and a significant
change in the current beat structure; computer-aided dispatch may alter
the criteria by which a dispatcher decides which car will be sent to
respond to a call, or it may provide central headquarters with new infor-
mation regarding a police officer's behavior and activity while on duty.
Criminal investigation applications may alter the detective's job and
approach towards law enforcement investigation.

In addition, the process of implementing computer use in nonroutine
areas is not purely quantitative. A number of qualitative considerations

also arise. In an article in Technology Review, Richard C. Larson out-

lines some of these factors:

First, objectives, performance criteria, and constraints
for these systems are very difficult to isolate and de-
sign. One may state as an objective for public safety
systems the "efficient, effective, and equitable distri-
bution of quality emergency service, within reasonable
budget constraints." But it is hard to transform such
sweeping statements into performance criteria [that] ...
are easily measured. ...Moreover, objectives for an
urban public service may vary between administrators,
operatives, and consumers. ...0One soon begins to realize
that a popular word in operations research, optimization,
often bears Tittle relevance to the operational realities
of governmental constraints.

Second, as system pbjectives are poorly defined,
so, too, are measures of system productivity. e
Because productivity measures are iacking, those forces
that would tend to favor the status quo within an urban
public safety system often prevail. The alternative of
“no change," while it assures that visible failure will
not occur, makes visible progress more difficult to
achieve,

Third, with their civil service orientation,
these systems have tended to be insular, fraternal, and
staffed with career employees whose average formal
education often stops with high school. ...Implementation
in governmental service, in contrast with their industrial
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counterparts, must be viewed as a multi-year process.
[Finally], the operational behavior of urban
public safety systems is complex and, at this time,
poorly understood.©
Because computer use for nonroutine applications is far more complex

than for routine applications, progress is often slow. The long-run use
and the implementation of such use by police departments remain uncer-
tain. This is particularly true in the area of computer-aided dispatch
and criminal investigation, where achievement has lagged far behind ini-
tial expectations. Even in the rapidly growing area of resource alloca-
tion, it is still questionable how well such uses have become integrated
into the police operations. Whereas poiice patrol and inquiry applica-
tions have become an integrated part of day-to-day operations, it is not
yet clear whether nonroutine applications will gain acceptance and use
in the long run and, if they do, what their impact will be. The feasi-
bility and utility of such nonroutine applications is still being tested.

The case studies in Parts Two and Three of this report will examine the

actual state of implementation of various nonroutine applications.
B. A Review of Routine Police Computer Applications
Police departments process large amounts of information. A great

number of events transpire under the jurisdiction of the police, and de-

tailed reports must be prepared on many of them. Records are kept of the

6. See Richard C. Larson, "Resource Planning for Urban Public Safety
Systems," Technology Review, (June 1974), pp. 20-29.
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type and number of crimes committed, and reports of aggregate statistics
are required at the state and national level. Some of the information
gathered serves a self-protecting function by documenting police behavior.
If a citizen calls two months after the occurrence of an incident and
complains of police brutality, investigators must be able to go back to
the original records and reconstruct the incident. Other kinds of infor-
mation are essential for investigation and prosecution. The police are
only one part of the criminal justice system, which also includes courts
and corrections. Since action by the police usually commences the process
of criminal justice, records must be initiated at that point which will
be relied upon later on in the trial and correctibn proceedings.
Administrative a.d routine operations also require a large amoﬁnﬁ
of detailed data processing. Needs in this area include keeping track
of paid and unpaid parking tickets, sending out warrants on traffic and

parking citations, meeting payroll commitments, keeping inventories of

equipment and vehicle status, and preparing and updating personnel records.

The police officer in the field, too, has heavy information needs.
Since the job requires quick judgment and decision-making, any data which
will inform or provide justification for action can be of significant
help. To know within seconds that a car has been stolen, that a per-
son is wanted, or that an address may be dangerous is of real benefit.

For years police departments have been keeping records and proces-
sing information, largely without automation. Such activities will con-
tinue in departments that do not use computers; but because of the massive
volume of information, large portions of these data, once’recorded, will

never be used again. The computer, on the other hand, is ideally suited
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for retrieving as well as processing and storing data. Many police
departments have taken advantage of computer strengths and have

automated their routine information-processing activities. Four illus-
trations will be presented here to demonstrate the potential jmpacts --
benefits and costs =-- of such routine efforts to apply iﬁformation tech-
nology to law enforcement work. The first example concerns the traffic
citation system in Tulsa, Oklahoma; the second and th%rd review tha police
aptrol and inquiry applications in Kansas City, Missouri, and Los Angeles,
California; and the fourth examines the criminal justice information
system used in Santa Clara County, California.

a. The traffic citation system in Tulsa, Oklahoma. In July

1970, the Tulsa Management Planning and Systems Department of the Office
of the Mayor working in conjunction with the Police Department and the
Court Clerk implemented a new automated traffic citation system. The re-
sult was a total increase in traffic income of $260,000 for the first
year of operation, $32,000 of which came from backlogged citations.

The basic purpose of the automated traffic citation system was (and
is) to keep track of all parking and moving violations and to provide
administrative control. The system has five basic parts:

° A1l tickets for both moving and parking violations are numbered
and the data regarding 2ach citation are key-punched.

Notices are automatically sent regarding traffic violations.
After an appropriate period of time, a bench warrant is also
issued automatically.

° A1l payments made at the cash register are automatically punched

on a computer paper tape so that the system 1is updated
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automatically without delay or excessive expense.
° Daily cash reports and monthly statistics are provided. Each
month, for example, the 5epartment of Public Safety receives a
list of all moving traffic violations paid. |
Reports oa the activity of patrolmen are printed on a regular
basis. The reports include information on the parking and
moving traffic citations issued by each patrolman on a weekly

basis.

The system provides a number of benefits. To the Court Clerk, the
greatest advantage is "administrative control." The system keeps him
informad as to what is happening. Not only does it tell him what is
happening regarding the coilection of revenues; it also provides infor-
mation to police administrators on the activities of their men. These eﬁb
data are a valuable aid in evaluating work and allocating resources.

In addition, there have been major financial returns.

Prior to the implementation of the traffic citation system four
people were employed to notify motorists by phone of outstanding bills
for traffic citations. When the new system was implemented the phone
calling ceased, notices were automatically sent by machine, the monthly
salaries for traffic citation collection dropped from $3,400 to $1,400,
and the monthly collections increased significantly. During the first
month when computer notices were prepared, $34,000 was collected (as com-
pared to the previous average of $5,000), and in the first six weeks of

operation $46,000 was collected. The back-up of outstanding, unpaid
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warrants was reduced from $86,000 to $52,000.7

An increase was also
seen in the dollars collecting for parking tickets. $15,000 was collec-
ted during the first six months of operation in 1970 as compared to in
the next three months after the system was 1n§ta11ed when $32,000 was
collected.

It is estimated that the total overall increase in traffic income
for the first year of operation of the new traffic citation system was
$260,000. Naturally, some of this i:icrease must be attributed to normal
average rise in dollars collected. However, it is probably quite safe
"~ to attribute most of the increase to the new computerized system. Figure
3-2 plots the increase in revenues collected pertaining to traffic from
January 1970 to April 1971. The increase between the first four months
of 1971 compared to the first four months of 1970 was by itself an in-
crease of $167,295.

It is now appropriate to loock at the costs incurred in order to
achieve these benefits. The costs are really divided into two basic
parts: costs to establish the system, and maintenance and operating
costs. The basic costs to astablish the system were estimated at $42,000
($20,000 for personnel, $10,000 for computer time, and $12,000 for equip-
ment).

In addition, the operating costs to run the system for a year from

7. Letter to author from R. C. Klewer, Management Systems Analyst, City
of Tulsa, April 20, 1972.
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Figure 3-2: Traffic Income during the First Year of Operation for the Tulsa Traffic Citation System
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QID a technical point of view are $22,000 ($2,000 for personnel and $20,000
for computer time).

If only the financial benefits and costs are taken into'considera-
tion, it is clear that benefits (increased revenues in the first year of
$260,000) outweigh costs ($64,000 to establish and operate the system the
first year).8 No effort has been made to quantify such nonfinancial bene-
fits as the increase in administrative control mentioned earlier or the
potential costs of resistance to implementing the system. This simple
analysis illustrates nevertheless the beneficial impact of the routine

‘ computer application on Tulsa's traffic citation system. Furthermore, the
beneficial ratio of the Tulsa system can be expected to 1mprov§ with time
because the traffic citation system is only one part of Tulsa's total

\
computer effort. As other applications are implemented, they will com-
0 plement the traffic citation system.

b. Police patrol and inquiry applications. One of the computer

applications used most by law enforcement agencies is police patrol and inquiry.

This application, which is usually real-time, is established to provide

the patrol officer with the rapid retrieval of information important to

his work. Although advanced computer technology is often utilized, the

task performed is a straightforward retrieval of information and the ap-
plication is therefore still considered to be routine.

A number of cities throughout the country have had great success in

8. Although informative, these figures should be considered as rough

estimates. For example, a detailed accounting is not included of person-

nel utilized in the Court Clerk's office before and after the system,
‘ . although this would actually increase benefits achieved.
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using the computer in this area. 7Two excellent illustrations are Kansas
City, Missouri, and Los Angeles, California.

(1) Kansas City. In Kansas City, Missouri, the police
department has established a regional system for real-time inquiry of
information which Tinks more than 53 criminal justice agencies. Its pri-
mary objective is to aid the patrol officer in the street.

On July 1, 1968, the telecommunications systems became operational
and action was initiated to furnish information to officers in the field.
Less than a year later, on May 5, 1969, the telecommunications services
of the police department computer were made available to all regional
area law enforcement agencies, as well as those civil agencies involved
in the criminal justice process. These real-time applications of the
Kansas City facility were known as the ALERT System (Automated Law En-
forcement Response Team). When the system was established, the primary
objective was that information requests from officers in the field should
receive a response within ten seconds. Since 1969 a number of modifica-
tions and new computer applications have been added and the system is now
called ALERT II. This section of the report will only focus on the
police patrol and inquiry aspects of the ALERT System, though.

The system works effectively. An officer calls by radio to the
communication center with a request for information. Each dispatcher
has a video display cathode ray tube (CRT) terminal in front of him.
The dispatcher makes an inquiry of the system which queries not only the
Kansas City computer but the FBI's National Crime Information Center
(NCIC) computer in Washington, D.C. A response is received, and a re-

port is radioed back to the officer. According to the former assistant
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QIb chief, James Newman, the entire process averaged about three to four
seconds. (observations made while riding patrol with the Kansas City
police confirm his estimate.) Before the computer was installed, it

took about 35 minutes to retrieve and relay these data.

The patrol officer can inquire about three categories of informa-

tion:

° wanted information -- warrant, pickup, stolen vehicles, stolen
property;

° criminal index, abstract, and status -- current address, status,
organized activists; and

° information forewarning of probable danger from individuals
(armed, dangerous, mental, suicidal, expected to resist arrest),
or at a particular address (history of previous disturbances at

Q a certain address).
In 1974 the computer system serviced 53 crimi-

nal justice agencies which served a population of approximately 1.5 mil-
lion citizens across eight counties in eastern Kansas and western Missou-
ri. Over 80 local and remote data commuriication terminals were opera-
tional and linked into the automated network. During November 1969, the
police computer was interfaced directly to the FBI computer in Washington
through a high-speed microwave communications system.

During 1975, officers in the Kansas City Police Department made an
average of 309,000 inquiries per month or 250 inquiries per officer per
month. In 1969, the first full year of computer use, a total of 21,700
"hits" or identifications were made., the.three largest categories being

. city traffic warrants, stolen cars, and paroie violators. Just as an
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illustration as to how the use of the system has grown over the years, in
1971 the number of all on-T1ine inquiries, both administrative and opera-
tional, from all user agencies was 3.9 million. By 1974 thganumber nad
risen to 7.8 million. |
(2) Los Angeles. 1In Los Angeles, the Automated Want/

Warrant System (AWHS) was established through the joint efforts of the
Los Angeles Police Department (LAPD) and the City Data Service Bureau.
It has proved to be a great success. Prior to computerization, the Los
Angeles Police Departmeni had several thousand outstanding warrants and
wanted persons entries on hand. These warrants had to be accessed manu-
ally, and this process could take 15 minutes per warrant or even more
under unusual circumstances. Although the system worked quite well 1in
the apprehension of important criminais, many minor warrants were never
served, partly because pelice officers in the field were reluctant to
keep persons they stopped waiting for an extended period of time only to
find that in many cases they were “clean." The result was that the files
continued to grow, manual searches took longer, and officers continued to
be reluctant to detain people in order to make a warrants check.9

In 1965 the LAPD initiated an in-
depth study of its want/warrant files in order to remedy this situation.
An extensive survey of both support and field personnel revealed six

major problem areas:]0

9. "Los Angeles Police Department Automated want/Warrant System,"
Datamation, June 1970, pp. 242, 243. '

10. Los Angeles Regional Automated Want/Warrant System, document pub-
lished by the Los Angeles Police Department, ca. 1971, p. 4.
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The lengthy response time for a manual search increased the
jeopardy to a field officer involved unknowingly in a contact
with a dangerous person.

Each inquiry required an average of eight minutes' processing,
which restricted active patrol
and generated a reluctance to make want/warrant inquiries.

File maintenance tasks were extremely involved and cumbersome.
The warrant load was increasing faster than could be
adequately handled manually.

Storage space for cross-index files and hard copy warrants was
becoming critical.

Because of limited time, the requesting officer could make use
only of LAPD warrants.

Discussion with other Taw enforcement agencies in Los Angeles County
revealed that these problems were not unique. Numerous "want/
warrants" were not being served because each agency maintained its own
separate file of warrants for its own jurisdiction, and a routine check
was confined to that particular agency's file. According to
report, it was not unusual for a citizen to be arrested, serve a sentence,
and be released in one jurisdiction while law enforcement agencies in
other parts of the county still had outstanding warrants for
him, 1!

In response to these problems the Los Angeles Regional Automated

11. Ibid.
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Want/Warrant System (AWWS) was developed and became operational on Sep- Ql'

tember 2, 1969. The average time for a response to the field with AWWS
was cut to eight seconds from the previous time of eight to fifteen
minutes. In capsule form, the system was designed to perform the follow-

ing functions:lz

° allow each field and station officer to search a centralized
file for all outstanding wants/warrants in the system;

allow inquiry from either a visual display device (CRT) or tele-
typewriter;

respond to an inquiry in seven to ten seconds;

allow a requestor to specify a terminal to which a printed out-

put would be sent;

allow on-line file maintenance and record update capability from

any of the terminal devices;

provide a built-in expansion capability to accommodate law
enforcement agencies in the county; and

operate reliably on a 24-hour basis, seven days a week, with
minimal interruption.

In most cases these objectives were met and even exceeded by the
Automated Want/Warrant system. Working in a manner similar to Kansas
City's system, AWWS could be used to check for such items as outstanding
warrants (traffic and criminal), stolen cars and other property,
motor vehicles with excessive parking violations.

AWWS also follows the suspect beyond arrest. When a person is booked

12. 1Ibid., p. 6.
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and processed, the booking information is sent to the police department's
records division. A fingerprint search is made, and if an
arrest record is found, any aliases are also checked against the AWKWS
files and any additional warrants are transferred to the concerned
correction facility.

The AWWS is tied to other related computer systems. These in-
clude the California Highway Patrol "AUTO STATIS" system {a statewide
auto theft system), the California Department of Motor Vehicles (used to
check vehicle registration information, determine owners, and so forth),
and the FBI National Crime Information Center (NCIC).

Initially, the system was utilized solely by the
LAPD, but plans were made from the beginning to expand the utiliza-
tion of the system to other law enforcement agencies in the region. The
Long Beach, California, police department was the first municipal police .
department to gain access to AWWS, entering warrants intc the AWWS and
paying for their access to the system.

Urged by a narrow definition of success -- technical impacts -~ it
seems that AWWS has been very helpful. For example, in the first year
of use the number of arrests made on outstanding warrants jumped signi-
ficantly. In the first quarter of 1970 this number was more than
75 percent higher than for the first quarter of the previous
yea\r.]3

In the 1976-77 fiscal year, the average for monthly inquiries to

13. "Los Angeles Police Department,"‘Datamation, p. 242.
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AWWS were 250,000 for the LAPD and é59,000 for other user agencies. Es-
timates for this same period were that "hits" or positive identifications
were made on 25 percent of the person inquiries and 18 percent of the
vehicle inquiries (with about 28.6 percent ¢t &ll inquiries made being
for persons and 71.4 percent for vehicles).

(3) General eva]ggﬁigp of police patrol and inquiry sys-

tems. Police officers in the field have responded well to rapid inquiry
systems. Once they discover that the systems ére available and will pro-
vide them with better information in reduced time, use of the data rise
quickly. This is i1lustrated by reviewing the use in the early years of
operation of patrol and inquiry data in three cities, Kansas City, Denver,
and Los Angeles, as displayed in Figure 3-3. Since the exact definition
of "inquiries" varies rather substantially from department to department,
this chart should not be used to make direct comparisons among the three
cities. But it does indicate a constant pattern: an increased use over
time by police officers in the field of real-time police patrol and
inquiry systems.

' Referring back to the four-part framework for evaluation outlined

in Chapter I, a number of police patrol and inquiry systems have met the
first test -~ the establishment of an operating, working system. In ad-
dition, a number of positive technical and service impacts have been

achieved.

Three very important technical impacts have resuited from the im-

proved data inputs, outputs, and processing of computers.
These concern information, time, and safety. First, great improvements

have taken place in the type and availability of information. In order
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Average Number of Monthly Inquiries for Each Police Officer

‘ Figure 3-3: Rise in Computer Inquiries per Pogce Officer as Illustrated in Selected Cities® ‘
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to make data entries into an automated system, precise forms and a series ﬂip
of regular procedures for data entry and verification are necessary. ‘
With this demand, the quality of information has improved. In Kansas
City, for example, each item of information is key punched twice in or-
der to verify input data. Such care Teads to greater accuracy and con-
sistency. Also, it is relatively easier to maintain automated computer
files than manual files, particularly in large cities like Los Angeles.

Police patrol and inquiry applications provide access to informa-
tion previously unavailable and enable a much wider
distribution of information. A number of police departments now have
instant access to regional, state, and national law enforcement informa-
tion. Terminals placed in administrative and
investigative branches of police departments (such as the auto theft
section, the records section, or the detention section) provide q!b
rapid inquiry capability to those branches.

Second, real-time computer systems for inquiry are great time sav-

ers for both the police officer

and the citizen who has been stopped. Instead of
a 15- or 20-minute wait for a records check, such a check can be made
instantly and innocent people sent on their way. The potential effect
is an improvement in police/public relations. The old adage, "time 1is
money," is also applicable in assessing the benefits of this type of
computer system. A dollar value is harder to place on the time saved

by the citizen who is detained than on the policeman's time.
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In Kansas City, for example, it was estimated that in 1970, $735,000
was spent to run the entire computer facility, not just the real-time
inquiry portion of the system. In the same year a total of 1.67 million
on-line inquiries were made to the ALERT system. If it is assumed, for
the sake of jllustration, that 20% of these inquiries were tactical and
each of the tactical inquiries saved a police officer eight minutes,
then a total of around 44,500 hours of police service was preserved
through the use of the inquiry aspects of the computer system. Assuming
that these hours "saved" were converted to police activity, it seems
that the Kansas City community could have received as much as $200,000
worth of additional police services as a result of time saved by the use
of the inquiry aspects of the police computer system; in other words,

27 percent of the department's costs to operate their éntire computer
facility could have been saved.]4

Naturaily, such a comparison falters rapidly if carried to the ex-
treme. With a computer the number of inquiries far exceeds the number
made with a manual system. Also, many of the requests for data from
such an inquiry system are administrative rather than tactical. However,
it does demonstrate a point. Police time is saved through the
use of real-time inquiry systems, and this time saved may represent ad-
ditional police services.

Finally, computer systems for police patrol and inquiry provide

14, In 1970 the average patrol officer salary was $9,000 per year, or
about $4.50 per hour. 44,500 hours x $4.50 per hour equals $200,250.
$120,250 = 735,000 = 27 percent.
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the policeman with greater safety in performing uncertain tasks. Police QIP
work involves uncertainty, which in turn involves risk. To the extent

that the use of the computer can help reduce this risk, it will assist

in the performance of law enforcement work.

Computers are used to reduce uncertainty in regard to stolen auto-
mobiles and other property, to suspicious persons, and even to dangerous
locations. Whenever a vehicle appears suspicious or is stopped for a
moving violation, the officer can discover in a matter of seconds if the
vehicle is stolen or considered dangerous or if 1its occupant is wanted.
The policeman can know whether a car has been stolen or the owner is wan-
ted even before he approaches the driver of a stopped car. The same
principle applies to dangerous persons. Moreover, some systems allow
the officer or the dispatcher to check a particular location to see if
any pﬁob]ems have occurred at that address recently. In Kansas City QID
such an application was installed after a tragedy occurred in the depart-
ment. Several years ago an officer was sent to a house early in the day
in response to a disturbance complaint. The situation seemed to be set-
tlad, and the officer left. Later in the day another call went out for
the same Tocation, but this time a different patrol officer was assigned
to respond. Not knowing that there had been any previous trouble, he
approached the house with little precaution. This time, though, the
persons involved had obtained a gun, and the responding officer was shét
and killed.  The Kansas City department felt that if the second
policeman had known of the praevious complaint he would have approached
the situation differently and his 1ife might have been spared.

Real-time inquiry systems not only provide technical benefits to
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the police, but they also have achieved service impacts through improved
efficiency and increased apprehension ability. The precise improvement,
of course, will vary from police department to po]ice"}epartment.

When rapid inquiry systems are available, police officers make a
greater number of inquiries regarding stolen property and suspected per-
sons. Figure 3-3 demonstrates this fact in three police departments.

If an inquiry can be answered in a few seconds, policemen are willing to
make checks, whergas there was reluctance to inquire of manual systems
and then "waste time" waiting for a response. Further,
with regional, state, and national networks for rapid inquiry it is pos-
sible for different law enforcement jurisdictions to coordinate opera-
tions and make arrests for one another. The police patrol and inquiry
system of the police department in Long Beach, California, illustrates
the improvad efficiency and apprehension ability which results from the
use of such a system.

On March 23, 1970, the Long Beach police department became a part
of the Los Angeles regional Automated Want/Warrant System (AWWS). On
June 8, 1970, the Long Beach department started entering information in
the system regarding outstanding Long Beach warrants. Figure 3-4 illu-
strates the increase in the number of warrant arrests that resulted:

(an increase in total warrant arrests of 1,114 or 31.5 percent, over
1969, and an increase in Long Beach warrant arrests of 769, or 25.2
percent). This increase occurred almost solely as a result of the in-
crease in arrests of people for Long Beach warrants by other law enforce-
ment agencies, since the number of local warrant arrests actually de-

creased slightly in 1970.
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Figure 3-4: Impact of Automated Want/Warrant System ' O
in Long Beach, California
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The cost to the Long Beach police department of utilizing the AWWS
in 1970 was estimated at $50,000 per annum, including equipment and a
“rental fee" paid to the city of Los Angeles. On the benefits side, it
was estimated that the revenue from the various warrants for 1971 was
around $375,000. (The actual revenue for half this period, January 1,
1971, through June 30, 1971, was $187,576.)]5 Based on an increase in
. the number of Long Beach warrant arrests of 769, this wpu1d indicate
increased benefits in the neighborhood of $75,375. fﬁe use of automa-
tion in this case shows a positive relationship between the benefits
achieved and the costs incurred, particularly at this simplg level of
ana]ysis.]7 -

However, even in the area of real-time usés for police patrol and
inquiry (one cf the most straightforward uses of computer technology),
there are significant differences in costs and benefits between cities.
In one city, for example (City A in Figure 3-5), a real-time computer
system for police patrol and inquiry had been in operation for five years
as of 1970. Yet, owing to a series of complications, the average time

required to get information back to the policeman in the field was as

15. Memorandum, "Semiannual Automated Want/Warrant System Statistics,"
dated July 18, 1971, to William J. Mooney, Long Beach, California,
chief of police, from Officer S. R. Eakin, AWWS coordinator.

16. The figure 769 (the increase from 1969 to 1970) + 3,827 (total Long
Beach warrants) yields an increase of 20.17 percent. 20.1 percent x
$375,000 = $75,375.

17. The actual financial benefits are even greater given that the number
of people in the warrant detail in the police department has been reduced
since the implementation of AWWS. The majority of warrants are now '
handled by the patrol division instead. ’
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Figure 3-b:
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much as ten minutes instead of ten seconds. This slow response naturaily
led to a disenchantment with the system. In a second city of similar
size in the same state (City B), where a system had been in operation

for only two years, particular emphasis had been placed on rapid
response, and replies to inquiries from patrolmen were consistently
returned in from five to ten seconds. Because of the difference in
response time and greater acceptance in the second city, computer use in
City B, as measured by average inguiries per uniformed policeman, was

almost three times greater than in the first city. (See Figure 3-5.)

Such variations between police departments suggest two things: first,

that since such differences exist, it will always be difficult to
generalize about the impact of automation; and second, that if a police
department is planning to utilize information, it should take the time
and effort to ensure proper implementation. Otherwise, what has
benefited one department will prove to be a waste of money in another.

c. The CJIC System of Santa Clara County, California. The

availability of federal money has prompted the establishment of a number
of complex computer-based information systems serving criminal justice.
The costs for developing many of these systems have come from federal
sources, while local contributions have been used primarily to cover
personnel costs. once the federal dollars have been spent,
however, the local jurisdictions have had to assume the operating costs.
In some instances, as, for example, in thelgase of the Criminal Justice
Information Control (CJIC) System of Santa, Clara, California, this final

responsibility has caused the local jurisdiction to question whether the
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benefits really justify the cos’cs.]8

Late in 1969, the Board of Supervisors of Santa Clara County,
California (the fifth largest county in California, with a population of
1.1 million), decided to seek funding from LEAA to implement a compre-

hensive criminal justice information system. At that time, each juris-

diction within the county was l1imited to its own information base, where-

as criminal activity often crossed jurisdictional boundaries. In order
to overcome this problem the county sought to develop a single computer-
based information system that would store, process, and disseminate in-

formation related to adults arrested and booked anywhere in the county.

The system was designed as one of the nation's first defendent-tracking

systems. The ten objectives of CJIC were to:

o]

serve as an integrated intergovernmental information system;
° support daily criminal justice operation;

support comprehensive criminal Jjustice planning;

use modern data-processing technology;

use or initiate modern administrative techniques;
promote system transferability;

establish and maintain effective relations among criminal

Jjustice agencies;

provide improved management skills and tools;

18. For a discussion of this issue with respect to the CJIC System 1in
Santa Clara County, see Theodore R. Lyman, "The Comprehensive Criminal
Justice Information System: A Policy Evaluation," paper presented at the
1976 Urban and Regional Information Systems Association (URISA) Annual
Conference, Atlanta, Georgia.
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support related and criminal justice projects that required or

shared CJIC data; and
19

o}

safeqguard security and privacy.

Because of the county-wide nature of the project, there was an im-
plied decision on the part of the county that once federal funds were
expended, the county would assume full operating costs. Tne development
costs for CJIC were close to $4.5 million, and, as of 1976, the operating
costs were approximately $1.3 million per year, with the county paying
all costs except those of the lines, terminals, and modems for the non-
county agencies (the cities).

In 1975, with federal funds expended, questions arose
regarding the performance of the system and whether the benefits really
justified the escalating costs. Stanford Research Institute (SRI) was
hired to perform an evaluation. Because there was a lack of "hard" data,
interview techniques were utilized and an effort was made to give objec-

20 It was decided that to some extent

tivity to subjective information.
the system was achieving eight of its ten objectives. The other two
-- that CJIC would support comprehensive criminal planning, and that the

system would use or initiate modern administrative techniques -- were

19. Ted Lyman et al., An Evaluation of the CJIC Information System of
Santa Clara County, Final Report (Menlo Park, Calif.: Stanford Research
Institute), January 1976.

20. For a discussion of methodology see Lyman et al., An Evaluation of
the CJIC Information System of Santa Clara County.
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judged to be only "marginally achieved."Z] In terms of cost performance,
the assessment of CJIC was largely inconclusive. "The identifiable cost-
offsets fall far short of the $1,300,000 annual system costs... However,
if a realistic value could be assocjated with each CJIC benefit (admit-

tedly impossible, for each benefit could never be identified), the system
would be marginally cost effective."z2

On the basis of this evaluation, the county decided to maintain the
system, but at roughly the same cost level rather than at an increased
level as had been proposed. As long as the cities could participate in
the system at only the cost of lines, terminals, and modems, it was fine.
If the cost rose, many cities were exnected to break away from CJIC.

The experience of CJIC points to two important lessons. First,
since federal funds can be "seductive," cities considering computer-based
information systems shouid examine not only the short-term development
and implementation costs but the long-term operating costs and benefits.
Second, the CJIC experience points out both the difficulty of and the
need for evaluation. Although it may not be possible to reach absolute
Judgments based on cost-benefit analysis, millions of dollars are spent
on large-scale systems and regular evaluations are required in order to
make police decisions and to determine possible modifications to improve

performance.

21, Ibid., p. 11.

22. Ibid., pp. 11-12. 1In addition, a number of changes were recommended
for the system, which the evaluators felt would make CJIC most cost-
effective.

116




C. The Potential Impact of Computer Technology

We have already discussed some of the technical and service impacts
of routine computer applications. In addition, important
"power shifts" may occur when computer technology is introduced.
Although it is still far too early to determine the final nature of such
shifts in power, influence and structure, the topic is far too important
to ignore. An interview with the Kansas City Chief of Police, Joseph
McNamara, in 1974, raised several important issues related to powef shifts.

The Kansas City Police Department has been outstanding in the area
of computer use. It is noted not only for the operational excellence of
its system, but also for the department's acceptance of the system. In
1973, over 575 visitors from all over the world visited the Kansas City
computer facility. When Chief McNamara was queried by telephone in 1974
as to what computer problems he considered most significant in Kansas
City, his answers were unexpedtedly different from those received from
other police administrators. They point to a ”seédnd'generation" of po-
tential problems to be faced by other police departments as they advance
in the application of information technology.

McNamara's first point was that the‘Kansas City system had raised
enormous problems relating to security and privacy. More than 225 termi-
nals and 53 agencies are involved in the Kansas City ALERT II System.
Thus size alone created difficulties in controlling access, instructing
operators, and maintaining all of the required security precautions.
This fact suggests that even though regional, state, and national

information networks are established in order to reap the benefits of
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data-sharing, unusual prec:u:.ions must be taken if control over inva-
sion of privacy is to be maintained.

Second, McNamara felt that the computer indirectly had hurt the
manpowey situation in his department. Because of the rapid feedback
on stolen cars, outstanding parking tickets, and unregistered vehicles,
officers are now making more field stops and arrests for such relatively
minor offenses as unapid parking tickets. Manpower is being drained
from what the chief believes are more important areas of law enforce-
ment activity, such as crime prevention and service and order main-
tenance activities. Thus, he said, the department was trying to develop
a new set of "decision rules" as to when and how to allot time.

Each of these issues -- the danger of invasion of privacy and the
power impacts, whether subtle or direct, that the computer might have
on police work -- will be addressed below.

1. The Issue of privacy. A number of valid law enforcement pur-

poses can be served by the creation of criminal justice information sys-
tems, but computerization of law enforcement records is potentially
harmful. 1In the absence of strict rules on the acquisition, storage,
and dissemination of information, the computer's tremendous capabilities
may result in the invasion of individual privacy. If this occurs, it
will be perhaps the most important power snift resulting from computer
technology.

In rebutting criticism of their system, some law enforcement offi-

cials argue that their data banks are necessary if the police are to

23. As part of the NSF-RAND project, Ms. Katherine Gardner prepared a
background memo on "Police, Computers, and Privacy Issurs." Although

space does not permit a full reprint of that memo, she 1s credited for
many of the initial ideas and thoughts printed here.
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reduce crime and maintain order. Some officials seriously believe that
if an individual has not committed an illegal act, he or she has nothing
to fear even though the reputations of innocent individuals {along with
their credit ratings or jobs) may be threatened or destroyed by the im-
proper sharing of police records with government agencies and private
institutions or a malfunction of the system. Surveys have indicated
that employment agencies refuse to recommend individuals with arrest
records, whether or not their arrests were followed by convictions.z4
This suggests that an important principle of criminal justice -~ the right
to a presumption of innocence -- may be subject to erosion. As one critic
of the growing number of domestic intelligence data banks has said,

the trouble is that people with records don't

simply disappear from the face of the earth,

they continue to Tive in our cities, many of

them in our black ghettos. Having used their

records to keep them out of our places of o5

employment, we still have to live with them.

0f course, many of the undesirable practices and problems associated

with the record-keeping uses of the computer were known in the era of

paper records and manual transmission of information. But the inherent

inefficiencies of manual police files provided some built-in protection

24. Congressman Don Edwards of California reported that a recent survey
has shown that 75 percent of all employment agencies in New York City re-
fuse to recommend an individual with an arrest record whether or not it
was followed by a conviction. Another survey of 75 employers indicated
that 66 of them would not consider employing a man who had been arrested
for assault and acquitted. (U.S. Congress, House Committee on the Judi-
ciary, Security and Privacy of Criminal Arrest Records, Hearings before
Subcommittee No. 4 of the Committee on the Judiciary on H.R. 13315, 92nd
Cong., 2nd Sess., 1971, p. 1.)

25. Aryeh Neijer, "Have You Ever Been Arrested?” New York Times Magazine
April 15, 1973.
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against the misuse of sensitive personal infdrmation. If an offense . QE'
was not too serious, the individual could move to a new location and,
like the bankrupt businessman, start over with a clean slate.

What the electronic revolution has done is tu remove many of the pro-
tective inefficiencies and to erode the traditional boundaries between
different types of record-keeping systems. The increased capacity to
store and retrieve information about the individual and to move it rapidly
from one'point to another has given law enforcement officials a powerful
new resource for exercising control over individuals and groups and has
magnified the adverse effects of record-keeping on the Tife of the indi-
vidual.

Various technical and mechanical security devices exist which may be

used to safeguard the rights of the individual in law enforcement's com-

puter age, but that is not the main point of this discussion. The criti-
cal question is, "What do law enforcement agencies really need to know?"
Often, the Tess important questions of "What information can be collected?"
and "Once it has been collected, how can it be protected from unwanted
use?" have served as the initial guidelines. Both society and the law
enforcement community must consider carefully the extent to which addi-
tional information will actually assist in controlling the nation's crime
problems. Technical and operational problems relevant to privacy and

security should be addressed only when the basic policy ques