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Does the organization of agencies and systems of agencies for the 

delivery of pub lic services affect the quantity and quality of 

services supplied? If so, in what ways? Do different forms of 

organization lead to differences in costs for the same quantity and 

quality of service? Can, for examp 1e, changes in the curren t 

, structure of the metropolitan areas be expected to produce changes in 

police performance or the cost of policing? If so, in what 

directions? 

These are important questions. The production of services by 

agencies of local governments has been a major growth industry in 

twentieth century 'America. At the same time, an increas ing awarenes s 

of budget constraints in the presence of growing service demands has 

led to redoubled efforts to determine ways of supplying services more 

efficiently. Public sector productivity has become a'major concern of 

national commissions, scholars, and public officials. 

Many endeavors' to iinprove service delivery or to reduce service 

delivery costs have focused on the organization of agencies that 

produce public services and on the pattems of interorganizationa1 

arrang,ements among such agencies. Many recommendations for the reform 

of organizational and interorganizational arrangements for the 

delivery of public services have been made. Advocates of ,structural 

change clearly believe that organization influences performance. 

Most conventional analyses of public servicede1:i.very employ a 

un~tary model of local governments. In such models, the "government" 
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aggregates consumer preferences, procures and organizes means of 

service production, and delivers services as a monopoly supplier to 

constituents. Decisions about output and expenditure levels are 

assumed to be made by simple referenda or by omniscient and benevolent 

administrators. But, few local government service delivery structures 

are so simple. 

Since the early 1960s, scholars have argued for more complex 

models of public se~ice'de1ivery (e.g., Ostrom, Tiebout, ~nd Warren, 

1961; Margolis, 1964). Noting that the local public sector is most 

frequently composed of several layers of entet:prises engaging in a 

wide variety of exchanges, they argued the need to consider the 

structure of intra- and inter-jurisdictional arrangements as 

influences on service delivery. Margolis, for example,. argued that 

the structure of interorganizationa1 arrangements might make it 

possible to deal with problems that are less amenable to solution,at 

the level of individual organizations or jurisdictions. 

A consideration of the structure of governments gives a new 
perspective to old questions. We might ask whether some of· 
the insoluble problems posed in the theory o.f public 
expenditures are worked out through the behav~or of the 
structure. That is, does the structure have some of the 
characteristics of an industry and market, so that there is 
an interaction among governments which leads to desirable 
results (Margolis, 1964: 236). 

,In addition to his concern over the neglect of interorganizationa1 

structure, Margolis also criticized analysts of public finance for 

excessively collapsing the intemal organization of governmental 

units. Instead of direc t democracy or pure hierarchy, most 

governmental structures are far more complex. As Margolis' recognized, 

these governmental structures may give rise to opportunities for 

private gain. 
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Just as the market can be rigged, the government can be 
manipulated to protect private interest~ of some 
constituen.ts. Just as promoters can orient and. stimulate. 
the market, there is a government bureaucracy wh1ch Cli.:;il ga1n 
from government activities ~Margolis, 1964: 236-237). 

Despite the cogency of these arguments by Margolis and others 

(e .• g., McKean, 1964), few analysts of local service outputs and 

expenditures have taken into account overtly the ways the structure of 

intra- and inter-organizational arrangement~ may affect the 

performance of local pub lic sector economies. This paper exammes 

some of these effects; in parti cular. how the structure of service 

delivery arrangements for policing in a metropo litan area. 

conceptualized as' a multi-firm industry. affects the behavior" of that 

An industry and of individual. police agencies within. the industry. 

explanation of 'these effects based on intra- and int·er-organizational 

factors is posed. 

Policing as the Substantive Focus 

The delivery of police services provides the substantive focus of 

this paper, Policing is an important public.service. It deals in 

part with one of the major concerns of Americans over the past 2 

d d · d 1 In f1·scal year 1976. an estimated 11 decades, crime an 1sor ere 

billion dollars were spent for police protection, nearly 8 billion 

dollars by local governments (U.S. Department of Justice, 1978). The 

rapid rise in police salaries and pension benefits in recent years 

suggests that these ·expenditures wEI continue to increase. In 1977, 

more than 450,000 full-time personnel were employed in agencies 
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supplying police services. This placed policing second only to 

educaton as a public employer at the local level (U.S. Bureau of the 

Census, 1978: 9). 

As one of the common' services supplied by local governments, 

'policing has been the subject of many studies and recommendations. 

Much of the debate surrounding the delivery of police services has 

focused on policy variables that concern the organizational and 

interorganiztional structure of police service delivery. The size of 

police agencies and the number of -- and relations among -- agencies 

in any given area have been frequent subjects for debate. The large 

number and the diversity of police agencies in America offer a wide 

range of policy choices from which to draw relevant empirical data. 

For at least 50 years, critics of American police organization 

have believed they knew the answers to the questions posed initially. 

Thei'r answers have been that organization does influence performance 

and costs, and does so in specific directions. Changes could be made 

to present structures of service delivery arrangements that would lead 

to improved performance .and, often, to reduced costs'. The recommended 

changes have usually been the same; eliminate small police' agencies 

and fragmented policing through consolidation of departments, and 

reorganize the remaining large departments ~ccording to management 

principles emphasizing specialization of assignment and hierarchical 

control. Reformers believed that 'these changes in industry structure 

organ1·zat1·on would result in more effective police and producer agency 

agencies, that costs would be reduced through the capture of 

economies-of-scale in production. and that consolidation would 

eliminate spillovers of crime from jurisdiction to jurisdiction that 
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were seen as hampering law enforcement. 2 Despite these renarkably 

uniform prescriptions, however. few changes consistent with their 

thrust have resulted. 3 

In recent years some scholars have come to question ~uch 

prescriptio'l'ls. Agreeing that organizatic1n is likely to influence 

performance, these scholars have argued that the direc tion of 

relationships is different from that advanced by earlier reformers. 

These' scholars suggest that smaller pub lie service jurisdictions 

organized in less concentrated service delivery arrangements might 

often be more effective 'than large consolidated structures for the 

delivery of some services. They can be more responsive to citizen 

preferences, offering, through their numbers and diversity, a choice 

among service mixes and tax costs. Smaller producing agencies might, 

be 'able to avoid some of the bureaucratic pathologies seen to plague 

large agencies. If structures of service delivery arrangements for 

police service are in need of r(~form, those reforms might better 

involve vertical and horizontal diffeI'entiation of the more 

concentrated industry structures. Large jurisdictions might' be 

maintained or even increased for the production of some specialized 

services, but other services would benefit by the disaggregation of 

large production units.4 

Service Delivery Industries 

In order to investigate effects that may extend across and among 

multiple jurisdictions in the supply of public services, a conceptual 
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framework that can accommodate, this mUltiplicity is necessary. One 

useful framework is that of the "public service industry ~" Ostrom, 

Tiebout, and Warren (1961) and Ostrom and Ostrom (1965) argued for th~ 

utility of conceptualizing pub lie service delivery structures as 

"industries. " Public service industries, they, claimed, might be 

analyzed using many of the same tools as those employed by economists 

of the industrial organization persuasion '(e.g., Bain, 1959). 

Consideration of ,service delivery structures in terms of their 

monopoly, duopoly, oligopoly, or competitive forms might enable 

behavioral predictions analogous to those made for private firms in 

market structures. In an early application of industrial organization 

concepts to the public sector. Bain, Caves, and Margolis studied the 

, water' industry in northern California (968). But, lit tIe other, 

empirical or theoretical application of industrial organization 

concepts to the public sector occurred until the middle 1970s. T~is 

was due to a lack of conceptual tools for charac teriz ingthe structure 

of service delivery arrangements in the pub lie sector and ~ consequent 

lack of theoretically related empirical measures of this structure. 

As a result of National Science Foundation supported studies of 

the organization of service delivery in metropolitan areas" two 

similar conceptualizations of 'service delivery arrangements in the 

public sector have been developed (Ostrom. Parks, and Whitaker, 1974; 

1978; Savas, 1978). IIi both conceptualizations, service delivery 

arrangements are disaggregated by specific type of service (e.g., 

general. area police patrol, investigation of residential burglaries, 

radio communications, garbage collection, dry trash collection, 

newspaper recycling). The participants in the service delivery 
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arrangements are separately: classified, as produc'ers of the s,ervice, as 

consumers of the servi'ce, or as providers, or collective dec'ision-

making units that link producer and consumer. Once these three types 

of participants are separated conceptually, they can, be identified 

e~pirically for' any given service in a particular geographic area, 

(e.g., a city, a county. an SMSA). Matrices can be constructed 

arraying, for example, all of the producers against all of the 

consumers (or all groups of consumers for services with attributes of 

public gO,ods). Each cell in th,e matrix identifies whether a service 

link exists between a particular producer and a particular consumer 

(or ~roup) and, if so, the nature of that service link., MatriCE~s can 

also be constructed for producer and provider linkages, for provider 

and consumer linkages, and for linkages between producers of o'ne 

service and producers of other services that are necessary or useful 

to the former producers. These service structure matrices, together 

with computations based upon their sizes and the patterns and types of 

entries, can then be used to characterize the struCture of service' 

delivery arrangements' for each ,service of interest in many different 

geographic areas (see Ostrom, Parks, and Whitaker, 1978). 

In our study of service delivery arrangements for the supply of 

polic~ services in u.s. metropolitan areas, lny colleagues and I 

inven'toried the ,age~cy and interagency structure of police service 

. systems in 85 S~andard Metropolitan' Statistical Areas. 5 We catalogued 

all producers of a number of police services (epg. patrol, burglary 

investigation, homicide investigation, radio communications, 

entry-level training, and others). We recorded the structure of each 

agency and its relationships with other agencies producing the same or 
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related services. We also recorded the linkage's of producing agencies 

to cons~er groupings within each metropolitan area~ noting where 

unique arrangements linked a single producer to a single consuner 

group and where more complex, multiagency links were found. We 

developed mathematical indices to characterize the structure of each 

of the metropolitan areas. These indices are of two types, 

compositional and relational. 

The compositional indices of metropolitan structure are based on 

counts of service producers, organized service consumer units, 6 and, 

the populations contained within the latter. For services supplied 

directly to consumers, we measure compositional structure using the 

, following: 

MUltiplicity 

Relative 
Multiplicity 

the number of suppliers of a given service 
in the metropolitan area. 

- the number of suppliers 
metropolitan inhabitants. 

per 100,000 

Fragmentation - the number of organized consumer units for a 
given service in the metropolitan area. 

Relative 
Fragmentation - the number of organized consumer units per 

100,000 metropolitan inhabitants. 

Dominance - the proportion of the metropolitan 
population supplied by t.he producer with the 
largest served population for a given 
service. 

Slight variants in the definitions of these indices were made services 

such as radio communications, training, or crime lab, which are not 

supplied directly to consumers, but serve as intermediate products (we 

ueed the term auxiliary services) in the production of services for 

consumers. 
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The relational indices of metropolitan structure take into 

account the ties or interactions among service suppliers and between 

suppliers and service consUmers in metropolitan areas., Among the 

for se ... ·1·ces s'upplied directly to consumers are:, relational measures ~y 

Independence ,- the proportion of .the met~o?olitan population 
that' receives a g1ven serv1ce from an agency 

Autonany 

of its own local government. 

_ the p~oportion of the metrop?litAn pop?lation 
that receives a given serv1ce exclus1vely 
from an agency of its own local government. 

Coordination - the proportion of the metropolitan population 
that receives a given service through the 
coordinated efforts of two or more producers. 

Alternation 

Duplication 

'Assistance 

_ the pro,portion of the metro~olitan population 
that receives a given serv1ce from two or 
more producers that alternate their service 
delivery. 

- The proportion of the metropolitan 'population 
that receives a given service from two, or 
more pro'ducers that make, no effort to 
coordinate or alternate their activities. 

the proportion of the metropolit8'Q population 
that receives patrol service from producers 
reporting frequent mutual assistance. 

Here, too, variants on these measures were made for auxiliary service 

relationsips. 

By analyzing the relationships between these measures of service 

measures of t he beh~ior of participants within delivery structure and 

d · ff t forms 1lll' proved understand ing of structures of very 1 eren , 

interorganizational influen'ces' on pub lic bureau beh~ior may result. 

Does a public bureau that occupies a monopoly supply position with 

respect to a large population and across several different serVices 

behave differently than a set of. smaller monopolists serving an 

equivalent total population or a mixed set of more specialized 
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10 

producers of particular service that, in the aggregate. supply an 

equivalent population? Does the availability of service supply to a 

given consumer (or group) from two or more different producers, lead to, 

inefficient duplication as some would argue, or does the presence of 

potential competition, ,even if oligopolistic, lead, to more vigorous 

supply efforts by all producers? 

To begin answering these questions, measures of police 

performance, in addition to measures of police industry structure. are 

required. In the next section a relative measure of productive 

efficiency based on two common police outputs is developed. Following 

this development, relative efficiency is related to variations in 

'industry structure. 

Measuring Relative Efficiency in Policing 

The particular performance criterion chosen here is limited, 

though quite important. It is the relative technical efficiency of 

police agencies i'n the production of two common outputs, clearances by 

arrest and response capacity. By response capacity is meant 

deployment of patrol units available to respond to citizens' requests 

for police services. By technical efficiency is meant the 

transformation of input factors to outputs. More efficient production 

units obtain more output from the same inputs. Relative technical 

efficiency measures the technical efficiency of each police agency 

against that of other police agencies who are attempting to utilize 

similar production techniques and/or to obtain similar outputs. The 
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sense of the term' relative should become clear in the development of 

the efficiency measure. 

This focus on relative technical efficiency in the production of 

only two outputs requires some justification. The choice of only two 

outputs is not too serious. While police do many, many things, 

clearing crimes and responding to citizens' service requests are among 

the more important in most communities and are certainly among the 

most resource consuming. But, the limitation to relative technical 

efficiency ignores other criteria, including broader concepts of 

efficiency as well as those of effectiveness, responsivenes s, or 

equity in service delivery. 

Rather than solely pleading data inadequacies, tho~gh the lack of 

adequate measures of effectivenes s, responsivenes s, or equi,ty across a 

large sample of po lice agenc ies is clear, I argue that technical 

efficiency is at minimum a necessary condition for scoring well on 

these larger criteria. If one is technically inefficient, one COUld, 

by lessening the inefficiency, produce more output without increasing 

costs~ This additional output could then be allocated to impr~ve the 

effectiveness, the responsiveness, or the equity of service delivery. 

For this reason, use of relative technical efficiency as the 

performance measure for these analyses seems justifiable, though 

uncomfortable. 

TeohnioaL Eff:kienc'l 

Police agencies utilize productive factors including sworn 

personnel, civilian personnel, automobiles and other vehicles, 

", 
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,communications gear, and many other items in the production of cr1me 

clearances and response capacity. The production function for either 

of these outputs is not well known, however. That is,we do not know 

with any certainty how many officers, civilians, c.ars, and so for,th 

are needed to produce X clearances, Y response units, or various 

combinations of these. There are ~, few engineering estimates with, 

respect to response units, sugg~sting that a minimum of 4 to 5 swo:'n 

officers are required for each unit deployed around the clock (e.g., 

Callahan~ 1973; Misner, 1960). But, empirical data on police agencies 

shows a very wide dispers ion from this ideal type calculation (Ostrom, 

Parks, and Whitaker, 1978: 5). There are no estimates available with 

respect to clearance production. 

Conceptually, the two outputs shOuld be cooperative over SOUie 

range of values and competitive beyond that range. 
That is, a 

department with fixed resources can obtain both clearances and 

response units as it begins to deploy units to the street. It is well 

known that on-street patrol officers supply a large number of the 

crime clearances obtained by most agencies. But; it may be possible 

to increase the response f,orce to the detriment of clearances that 

could be obtained through the use of resources in sp;~H~ialized 
nonpa tro 1 uni ts • 

At,the point where this begins to occur, police 

decision rna,kers confront a trade-off between these outputs and must 

choose the combination deemed most beneficial to their communities. 

Pictorially, the situation is as shown in Figure 1. 

As noted, there are no well-known production functions for these 

police outputs. What is available is a large number of observations 

on police agencies and on metropolitan police i,ndustries. For the 
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agencies we can measure their employment of .productive factors like 

officers, civilians, and cars; and measure the outputs they achieve, 

the ~umber of clearances in a year, for example, and the number of 

response units they deploy. Relating the obtained outputs to the 

'input factors employed could. in theory, allow the estimation of an 

empirical production relationship for these departments. A similar 

estimat~ could be formed .at the metropolitan level, relating aggregate 

measures of inputs to outputs and examining variations in such 

relationships across different metropolitan structures. In practice 

these 

Number of 
Crimes 
Cleared 

estimations ·can be quite difficult. 

Figure 1 

Conoeptual: Relationship of Olearances and Res'ponse 
Units ~ith F,ued Resources 

Synergistic region 
more units produce 
additional clearances 

Tradeoff region 
more units reduce 
total cloarances 

Number of Response Units 
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While it iB possibie for a police agency to choose to operate 

anywhere along the curve shown in Figure 1, it is also possible for 

agencies to operate anywhere below such a curve. Inefficiency in ' 

transforming their fixed resources into the outputs in question would 

place a department below the curve. Observation's on departments that 

lie below such a curve do not tell us about the true production 

function, what. can be obtained with optbnal use of the resources 

available. That can only be found by using obseryations from 

departments that are doing the best possible with the resources they 

have. Where we can identify that group of departments that are doing 

the best possible with their resources, we can estimate the productio~ 

function for these outputs and then use that function to assess the 

relative efficiency of departments that are operating below the curve 

in Figure 1. 

Relative 'Feohnioal Efficiency 

The technique employed here to identify efficient departments is 

graphical in nature. It is a gross simplification of more complex 

linear programming methods such as Data Envelopment Analysis (see 

Charnes, Cooper~ and Rhodes, 1978; Farrell. 1957). We are currently 

working toward the implementation of these more sophisticated 

techniques, but find this simple method to offer some interesting 

results. The technique used is to divide each of the output measures 

by a measure of the input res,ources available and then to plot the 

standardized outputs against each other. 
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Figure 2 shows one such plot, where the standardizing measure of 

input resources is the total salary expenditure of a po lice agency ~ 

Each circle in the figure represents one police agency with its unique 

combination of salary expenditure. number of clearances in a year, and 

average number of patrol units deployed. 7 It is obvious that there is 

wide variation in the number of clearances obtained per $100,000 and 

in the number of patrol units deployed per $100,000 in this sample of 

police agencies. The variation has two components. The first is a 
" 

choice of emphasis. Those departments in the portion of the figure 

labeled I have chosen to emphasize the production of clearances over' 

the supply of response units. Those in in the area labeled IV have 

made the opposite choice. Those in areas II and III fall in the 

middle of this choice dimension. 

The second component of' .the variation in Figure 2 is 

inefficiency. An agency in the upper portion of region I, producing 

100 . clearances and 1 patrol unit per $100,000 is clearly. more. 

efficient than an agency lower in that region that produces only 50 

clearances and 0.5 patrol units per $100,000. Likewise, an'agency to 

the right in region IV, producing 15 clearances and 3 patrol units for 

each·$100,000 is more efficient than an agency in the same region that 

produces 10 clearances' and 1· patrol unit for each $100,000. Other 

efficiency comparisons are less clear, however. Without knowledge of 

the production function, it is not possible to compare d.irectly the 

efficiency. of ,an agency producing 70 clearances and 1.5 patrol units 

per $100,000 to a different agency that produces 50 clearances and 2 

patrol units per $100,000. In the econanist's terms~ the marginal 

rate of transformation between clearances and patrol units, necessary 
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Figure 2 

Clearance and Response Capacity Outputs 
Standardized by Total Salary Expenditures 

OUTPUTS PER $100,000 ALL DEPARTMENTS 
120~------------------~r---__ ~ ____________ _ 
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to compare effic,iency directly. is unknown. 8 By computing a measure 

of relative technical efficiency, however. such comparisons can be 

made indirectly. 

The method for computing relative technica~ efficiency requires 

two steps. The first is to determine an envelope that fits the outer 

bounds of the points in Figure 2. This could be done determ,:i:nis-

tically, simply connecting the points that lie on the outer edge of 

the cloud in Figure 2. Altematively. it can be done statistically, 
I 

taking not only the outermost points, but also points that lie close 

to the outer bound and then using a curve-fitt~ng, technique, such as 

regression, to fit' a line to' this set of points. The latter method 

,ias used here as there was some distribution of error about each of 

the points in the data set, pushing some points out beyond actual 

performance and others inward to understate their performance. 

Statistical curve-fitting appeared to compensate somewhat for this 

difficulty.9 Figure 3 shows the points used for this curve-fitting 

approach to envelope construction. Points were chosen and envelopes 

fitted in four different ranges of police agency size because there 

appeared to be a substantial' difference in output emphasis that was 

related to size.' Larger departments tended to emphasize clearanc,esat 

the expense of response capacity, while small~r departments reversed 

t.his choice. 

Once the envelope is comput ed, the computa tion of rela ti ve 

technical efficiency is straightforward. A separate ray is scribed 

from the 0x:i'gin through the point representing each qepartment and on 

to an intersection with the envelope. All points along such a ray 

represent a similar output emphasis in that the ratio of clearances to 
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Figure 3 

Departments Used for Frontier EnvelopeEstimates 

FRONTIER DEPARTMENTS -- ALL SIZES 
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patrol units is constant. In this sense, all departments represented 

by points along a given ray are, trying to accomplish the same thing. 

The measure of relative technical efficiency is then computed for each 

,agency as the ratio of the distance it lies out from the origin on its 

ray to the distance out from the origin of the intersection of the ray 

and the envelope. This ratio measures the proportional accomplishment 

of a given department to what it could have accomplished with the same 

resources had it been as efficient as a department in the outer 

envelope. 

Gomparing Efficilent: and Averag,e Po1i1ce Agencies. 

As Figure 2 demonstrates, there is a wide variation in the 

technical efficiency of American municipal police agencies. Table 1 

illustrates some of this variation by comparing the outputs obtained 

by efficient departments to those obtained by median police agencies. 

These data indicat,e that the spread in efficiency is particularly wide 

among the smaller dep~rtments, those employing fewer than 30 sworn 

officers. Efficient smaller departments are 68 percent more effective 

at converting resources to clearances and 50 percent more effective at 

converting resources to response capacity than are average smaller 

, departments. The patteming of output emphasis with agency size is 

also apparent from these data, showing increasing emphasis on 

clearances to the detriment of response capacity as department size 

increases. 
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Table 1 

Comparing Efficient and Average Police Agencies 

Clearances per $100,000 

Median efficient 
departments 

Median all 
departments 

Percent improvement 
for efficient 

LE 30 

31.9 

19.0 

68% 

Number of Full-Time SWorn Police Officers 

31 to 75 76 to 150 

58.8 69.7 

37.0 54.8 

59% 27% 

GT 150 

74.5 

58.9 

26% 

-----------------------------------------------------------------------------------
Patrol units per $100,000 

Median efficient 
departments 2.34 1. 35 1. 21 1. 01 
Median all 
departments 1.56 1.04 0.95 0.73 
Percent improvement 
for efficient 50% 30% 27% 38% 

----------------------------------------------------------------------------------

N 
o 

---I 

, 

\ 

, 



" 

21 

Comparing the characteristics of efficient and average police 

a~encies may help to identify some of the factors that are associated 

with higher efficiency in the production of these outputs. Table 2 

presents some data for such a comparison. 

One factor that appears to be characteristic of more efficient 

departments is the use of civilian employees, particularly among the 

smaller size ranges of agencies. The median efficient department in 

the smallest size category employs twice as maily civilians as the 

median department of all those with fewer than 30 sworn officers. In 

the next range the median efficient department employs 50 percent, more 

civilians. This factor, does not seem. significant among the larger 

departments, however. A second factor in two of the size categories 

is an emphasis on patro lover other assignments in the department. 

For departments with fewer than 30 officers and those with 76 to 150 

officers, the percentage of those officers assigned to the pat~ol 

force in the median efficient department is well above the same 

percentage in the average department. 

Regional location is a third factor associa.ted with efficiency., 

There is a relatively higher percentage of efficient departments in 

the South and Southwest and, to a lesser extent, in the Midwestern 

regions 4)f the country than are found in the Northeast or the Western 

regions. This regional difference appears to be the result of two 

different factors. 
One is a difference in salary levels for all 

employment among these regions. Adjustment factors for these salary 

differences are currently being developed. 
The second regionally 

related factor is department age. Police departments in the South and 

Southwest, in particular. tend to have been established much more 



* Regional percents may not total 100 due to round off errors. 
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recently than those in the Northeast and somewhat more recently than 

those in the West. The relationship with department age may represent 

the effect of organizational entropy as older departments 'find 

themselves loaded down with the results of decisions made years before 

and, thus, in many instances unable to adopt more efficient modes of 

operation. 

Indus,t,ry Structure lli~~ .Q!! Polioe Agency Efficiency 

The structure of the police service industry in a metropolitan 

area could be related to police agency performance, technical 

efficiency in this instance, in different ways. First, struct,ure 

could have an indirect influence on performance through intermediate 

effects on individual agency structure. In a metropolitan area 

exhibiting substantial vertical integration, that is with a number of 

specialized producers of servic~slike radio communications, training, 

criminal investigation. or detention, many local agencies might turn 

to these specialists for the supply of some or all of these services. 

If the specialists were able to capture economies-of-scale, overall 

service should be more efficient because of this. Local agencies 

would be better able to allocate personnel to direct service 

activities in these circumstances. 

Structure might have a direct influence as well. Where there are 

mUltiple agencies of similar size confronting similar service 

conditions in a metropolitan area. police chiefs, elected officials, 

and citizens may be afforded more opportunities to leam about 
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efficient modes of operation. Police chiefs can learn from oile 

another, at local chief's meetings which occur frequently in many 

areas • Elected officials can do likewise at their professional 

association meetings. ~itizens can gain information from friends who 

reside in other communities and by simply passing through other 

communities in their daily business. The fact that elected officials 

and citizens have the opportunity for such learning increases the 

likelihood'that police chiefs will be willing to put more efficient 

procedures into operation, even at the expense of perquisites they 

might obtain from less efficient operations. Where citizens and 

officials are better able to detect inefficiencies, police chiefs' are 

more exposed to removal if these' persist (Parks and Ostrom, 1981). 

Evidence' on the possible indirect influence' of metropolitan 

structure is shown in Table 3. Two of the compositional measures of 

metropolitan structure are related to agency specialization and police 

patrol availability. Police agencies in metropolitan areas 

characterized by low relative multiplicity and high dominance tend to 

be more specialized, to deploy relatively fewer of the officers for, 

on-street'duties, and to have a lower availability of patrol of~icers 

per citizens served than do agencies in areas with lesser dominance 

and higher multipt'icity. This is in part an effect of differing 

agency size in differently structured metropolitan areas. The fewer 

police agencies found in low mUltiplicity, high dominance areas tend 

to be larger than police agencies found in areas with lesser dominance 

and higher mUltiplicity. In the latter areas, the,metr.opolitan area 

is divided among more numerous, smaller police jurisdictions. 
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Table 3 

Metr.opolitan Patrol Service Delivery Str,uctu~ei Production 
Strategie& • .!!!.!! Patrol Ay,ailability 

Percent of Full-Time Sworn Officers Assigned to 
Patrol Duties in Metropolitan Areas With: 

All Low' High Metropolitan Dominance . Dominance Areas 
Low Relative 56 51 53 Multiplicity (17)a (23) .(40) 
High Relative 60 57 59 Multiplicity (23) (17) (40) 
All Metropolitan 5S 54 56 Areas (40) (40) (SO) 

- - - - - - - -
Number of Full-Time Sworn Officers Employed Per Officer 

on Patrol at 10 pm in Metropolitan Areas With: 

All Low . High Metropolitan Dominance Dominance Areas 
Low Relative .7.4 9.5 S.6 Multiplicity (17)a (23) (40) 

High Relative 6.S 7.1 6.9 Multiplicity (23) (17) (40) 

All. Metropolitan 7.1 S.5 7.S Areas (40) (40) (SO) 

------ - - - -
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Table 3 - Continued 

Metropolitan Patrol Service Deliy,ery Structure.7 Production 
Str.ate~ie&.' ~ Patrol Availability 

Number of Citizens Per Officer on the Street 
at 10 pm in Metropolitan Areas With:' 

Low Relative 
Multiplicity 

High 
Multiplicity 

All Mcetropol itan 
Areas 

Low 
Dominance 

3,457 
(I7)a 

3.4.16 
(23) 

3,434 
(40) 

.aNumber of metropolitan 
multiplicity and dominance. 

areas 

High 
Dominance 

4,135 
(23) 

3,S03 
(17) 

3,994 
(40) 

with this 

All 
Metropolitan 

Areas 

3,S47 
(40) 

3,580 
(40) 

3,714 
(SO) 

combination of relative 
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Evidence consistent with a direct influence of metropolitan 

structure on performance is shown in Figure 4. The figure shows the 

frontier production possibility curves or envelopes for the outputs of 

interest, here standardized by the number of full-time sworn officers 

employed rather than by salary expenditures •. Four envelopes are 

shown, one each for varying levels of metropolitan multiplicity, the 

number of patrol service producers in each metropolitan area. 

The envelopes in Figure 4 are increasingly far from the origin as 

multiplicity increases. This means that the most efficient producers 

in high mUltiplicity areas are more efficient at transforming inputs 

(sworn officers) to outputs (clearances and response units) than are 

the efficient .producers in low multiplicity areas. This finding is 

consistent with· a greater availability of information in the areas 

with more police producers. Agencies in such areas, together with 

elected officials and citizens interested in improving police 

performance, may take advantage of this increased information to 

improve police efficiency. If so, one would expect results such as . 

those pre~ented in the figure. 

Summat!y 

In this paper I have argued that the structure of organizational 

and interorganizational arrangements for service delivery in 

metropolitan areas should affect the performance of service delivery 

agencies in those areas. To demonstrate such'effects requires the 

development of a method for conceptualizing and measuring metropolitan 
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structure. One such method is presented in the paper. The 

demonstration also requires development of performance measures across 

a large numbe'r of agenc ies • One such measure, relative technical 

efficiency, 'is presented in the paper. 

Some p~elimi:nary results linking metropolitan service delivery 

structure and police agency performance are presented. Measures of 

production multiplicity and concentration are related to the choice of 

resource allocations by police agencies and to the resulting effects 

of such choices for on-street deployment. A measure of producti~n 

multiplicity is related t.O the relative efficiency of police agencies 

identified to be doing the best job in their respective metropolitan 

areas. Relative efficiency of the most efficient departments is 

higher in areas with a greater multiplicity of patrol producers. 

These preliminary findings are consistent with arguments built on 

the logic of industry production and information availability as a 

function of metropolitan service delivery structure. This consistency 

by no means confirms those arguments. but does offer support for them. 

Wb l,t are needed are a series of multivariate analyses, allowing 

adjustment for varying metropolitan and jurisdiction service 

conditions and other nonstructura'l factors. S hI' uc ana yses are Ln work 

at present. I hope to be able to present results from them in the 

near future. 
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F'oot'noces 

lNehn~vajsa conducted a secondary analysis of major survey-based 
studies of crime from 196,0 to 1916. These studies, c9vering some 
130,000 Americans showed that,' "when specific questions are raised 
about the extent to which crime may be, or may not be, a major problem 
of the residential areas of the respondents, some 4 in 10 Americans 
consistently indicate that it is, indeed, a serious concern" (1971: 
81) • 

2Nat ionat c.ommissions since at least 1931 have advanced these 
arguments. See, for example, National Commission on Law Observance 
and Enforcement, 1931: 125; President's Commission on Law Enforcement 
and Administration of Justice ,1961: 68-12; and National Advisory 
Commission on Criminal Justice Standards and Goals, 1913: 110. Police 
scholars too have made these same arguments. Prominent among them are 
MacNamara (1950), Misner (1960), and Callahan (1973). 

3Although no hard data is available, it is likely that the number 
of 'police agencies has increased substantially during the years 
covered by the recommendations. Many new communities have 
incorporated and established local police agencies and many special 
purpose forces have been established. 

4Scholars arguing the merits of smaller jurisdictions and 
fragmented service delivery structures include Tiebout (1956), 
Banfield and Grodzins (1958), V. Ostrom, Tiebout, and Warren (1960), 
Williams, et al. (1966), E. Ostrom (1971), E. Ostrom and Parks (1913), 
and E. Ostrom, Parks, and Whitaker (1918b). 

5This study was the first phase of the Police Services Study 
conducted during 1914 and 1915. Data on police personnel resources, 
their allocation and deployment, together with extensive data on ' 
personnel policies and service delivery arrangements were collected in 
a series of in-person, mail, and telephone interviews with police 
'administrators in 85 metropolitan areas (Ostrom, Parks, and Whitaker, 
1918). Data on reported crimes, clearances, officer deployment, and 
assaults on police officers were made available by the Uniform Crime 
Reporting Section of the Federal Bureau of Investigation and merged 
with the organizational data. 

60rganized service consumer units were defined to be any grouping 
of 100 or more citizens who, collectively, had some regularized 
decision-making arrangements with a supplier of a given se'rvice. Such 
units were uU')st commonly identified as the jurisdictions of local 
police agencies, but oft.en included additional entities such as 
residential college campuses. military bases, and other specialized 
collectivities. 
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7This analysis utilizes data from a subset of the departments 
studi,ed in the Police Services Study. These are municipal, town, and 
township police 'agencies with five or more full-time sworn police 
officers for which FBI UCR data were available. More than 400 such 
departments are in the data set. 

The departments ranged in size from 5 to 1,376 full-time sworn 
officers. They were widely distributed geographically, generally 
matching the geog'raphic distribution of all municipal police agencies. 
The response force supplied by the departments ranged from a single 
patrol unit on the street to more than 100 units. The number of 
crimes cleared by arrest ranged from 0 to 11 ,000. In sum, the 
departments provide a fairly representative sample of local police' 
agencies in America, though not of the very largest departments. 

aTo measure efficiency i~ more than this strictly technical 
sense" one would have to know even more than the production function 
or the production possibi1~ty curve for these two outputs. The 
relative prices of the input resources chosen by each ageney would be 
needed to examine its,allocational efficiency. In other words, does 
the agency choose the least cost combination of input factors to 
produce a given set of outputs? Secondly. and much more difficult, 
the relative ,valuation placed upon the two outputs by the consumers in 
each agency's jurisdiction would be necessary. The extent of the 
match of output mix to that preferred by consumers would measure the 
agency's efficiency in a social welfare sense (see Levin, 1974). 

9Further error compensation was made by eliminating arbitrarily 
those points which seemed "too good to be true." That is, those 
points that lay beyond what appeared to be the outer boundary of the 
cloud of points. These points reflected reporting and/or coding 
errors of sufficient magnitude to warrant their exclusion. The 
'frontier or envelope estimates are, therefore, conservative in nature. 
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