If you have issues viewing or acces

NCIRS

This microfiche was.piroduced frem documents received for
inclusion in the NCJRS data base. Since NCJRS cannot exercise

control over the physical condition of the documents submiited,

the individual frame quality will vary. The resolution chart on
this frame may be used to evaluate ‘the‘document.qualit‘y‘.‘

ey

s 2

5 oz

=

@l
e

i e

|

o
FE

-
52

EERE

—
———
EF

£

Fr

1.25

.
e
—_—
—
—_

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

Microfilming procedures used to create this fiche comply with

the standards set farth in 41GFR 10.1-11.50’4

Points of view or opinions stated in this document are
those of the author{s) and do not represent the official
position or policies of the U.S. Department of Justice.

U.S. DEPARTMENT OF JUSTICE

LAW ENFORCEMENT ASSISTANCE ARMINISTRATION
NATIONAL CRIMINAL JUSTICE REFERENCE SERVICE
WASHINGTON, D.C. 20531 o

Psrrrrans

" pate filmed 112/31/755

e e < r e i e

Gy,

sing this file contact us at NCJRS.gov.
3

A
4

W74-4

DEFINING AND MEASURING STRUCTURAL VARIATIONS IN
“!  INTERORGANIZATIONAL ARRANGEMENTS

by

Elinor Ostrom, Roger B. Parks and Gordon P. Whitaker

*Elinor Ostrom is a Professor of Political Science, Workshop in Political
Theory and Policy Analysis, Indiana University, Roger B. Parks is a
Research Associate, Workshop in Political Theory and Policy Analysis,
Indiana University and Gordon P. Whitaker, is a Visiting Assistant
Professor, Department of Political Science, University of North Carolina,
Chape> Hill. Their research is funded by the Research Applied to
National Needs Division of the National Science Foundation under Grant
Number GI-43949. They would like tc thank Francie Bish, Vernon Greene,
John Hamilton, John McIver, Nancy Neubert, Vincent Ostrom and Martha
Vandivort for their helpful comments on earlier drafts of this paper.




DEFINING AND MEASURING STRUCTURAL VARIATIONS
IN INTERORGANIZATIONAL ARRANGEMENTS

by

Elinor Ostrom, Roger B. Parks and Gordon P. Whitaker

Introduction

Fragmentation of police services is extreme: there

are 32,000 separate police departments. . . .

Wasted energies and lost motion due to overlapping,

duplication, and noncooperation are not the worst

consequences of this fragmentation. Large areas of

the United States--particularly rural communities

and the small jurisdictions in or near metropolitan

areas--lack anything resembling modern, professional

police protection.l

Fragmentation, multiplicity, and duplication are terms which are
frequently utilized in a perjorative sense to describe the relation-
ships among local governmental units in metropolitan areas. Fragmenta-
tion, multiplicity, and duplication are repeatedly cited as causes for
many of the 1ills facing police forces in such areas.? The presumptive
knowledge accepted by many is that the presence of a large number of
small police agencies within a metropolitan area results in inefficient
performance and harmful consequences. Many recommendations have been
made to decrease the number of police departments operating in a metro-
politan area and to eliminate all small departments, where "small' can
range from "less than 10" to '"less than 50" sworn officers.3
However, for all the use of the terms "fragmentation," "multi-

plicit,," and "duplication,'" they have rarely been defined with care.

How many units need there be for "multiplicity" to exist? If multi-

plicity results in inefficiency (as is often charged) does this mean

that all federal systems must, by definition, be inefficient? What
does it mean to say that units of government duplicate each other? Is
such duplication harmful? If careful empirical research is to be con-
ducted at a metropolitan level of analysis, utilizing the operating
units of government providing services within metropolitan areas as the
analytic units, then many of these terms will need to be defined and
operationalized carefully.

Research at the metropolitan level which employs such defined and
operationalized terms can also be important from a public policy per-
spective. Many reform proposals are initiated on the basis of an
assumed positive relationship between the fragmentation of governmental
units in a metropolitan area and increased costs or lowered output.
However, little empirtcal research has been conducted which has spe-
cifically examined propositions associated with these reform proposals.
In research efforts which have examined propositions derived from the
traditional metropolitan reform literature much of the evidence produced
has not supported propositions which are presumed to be true.4

In undertaking an NSF (RANN) sponsored study "Evaluating the
Organization of Service Delivery: Police,'" we are attempting to examine
the relevant effects of the structure of interorganizational arrange-
ments among police agencies serving a common metropolitan area. In
designing this research, we have found it necessary to define such
terms as fragmentation, multiplicity, and duplication and to develop
empirical operationalizations for them.

In this article we shall first describe our general approach to
the problem of conceptualizing interorganizational arrangements among

police agencies in a metropolitan area. This approach is based on the




concept of a public service industry.s Secondly, we shall describe

the use of service structure matrices to delineate the service by
service configurations of a police industry. Third, we shall illustrate
the use of service structure matrices to describe the interorganiza-
tional arrangements among police agencies within a single metropolitan
area. Fourth, we shall define six measures of metropolitan structure

to be derived from service structure matrices. These measures are
Fragmentation, Multiplicity, Duplication, Independence, Coordination,
and Dominance. The use of such measures enables comparisons to be made
across metropolitan areas. The fifth section of this paper will then
utilize these measures to compare the structure of the police industries
in three metropolitan areas with respect to four types of police serv-
ices. The last section will focus on the use of structural measures

in public policy analysis.

Police Agencies Viewed as Firms
iu Public Service Industries

Instead of thinking of each police agency in a metropolitan area.
as a department or bureau within a general governmental structure, we
prefer to conceptualize the various police agencies as producers in a
public service industry serving the metropolitan area. We start, that
is, by considering each agency in terms of what it does rather than in
terms of its relationship to some governmental unit. Our initial step
is to identify those agencies which provide police services. The
agencies may be public or private.

Onz of the problems in developing the conceptual underpinnings fof

research of this nature is how to limit the subject at hand. There is
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no intrinsic feature of an agency that in and of itself places it
definitely in one public inddgtry rather than another. A police depart-
ment, for example, may be considered in the health industry if it pro-
vides ambulance service, in the fire prevention industry if it inspects
buildings and in the recreation industry if it sponsors a softball
league. Like all taxonomies our limits and boundaries necessarily have
elements of arbitrariness. If consistent limits are established,
however, structural comparisons across metropolitan areas can be made
and the effects of structural variations assessed.

Since we are interested in answering questions about the effects
of different ways of organizing police agencies in metropolitan areas,
we consider a metropolitan police industry to consist of those agencies--
public or private--which provide a specific set of services. These
will include direct services to citizen-consumérs in the metropolitan
area and intermediate police services to agencies providing direct
police services. There are a number of activities undertaken by police
agencies which could be classified as direct police services. We will
restrict our focus, however. We will include any direct service agency
within the bounds of our analysis if that agency supplies one or more
of the following services: ‘patrol, criminal investigation or traffic
control--and if its officers can exercise the power of arrest in
rendering that service.6 Similarly, there are a great many intermediate
serviceg required by police agencies which produce these three types of
direct services. We will, however, limit the intermediate police serv-
ices examined in this study to the following services: basic training,

detention, dispatching and criminal laboratory facilities./ The




configuration of the police industry thus may differ from service to

service. In one SMSA there may be many producers of patrol and only

one producer of criminal investigation services. In another metropoli-

tan area the situation could be reversed. This way of conceptualizing

the industry allows us to examine these service by service patterns.8

The Use gquervice Structure Matrices for Representing
Interorganizational Arrangements in a Metropolitan Area

Having bounded the scope of what will be called a police industry
within a metropolitan area by defining direct and indirect police
services, we can then delineate the service by service configuration of
a police industry by developing service structure matrices for each
metropolitan area.9 All police agencies which produce a given service
in its metropolitan area will be arranged as rows in the structural
matrix for that service. For the direct services, columns in the
matrix will be the organized consumption units within the metropolitan
area., For the indirect services, the matrix columns are those producers
of direct services which are now consumers of the indirect service iﬂ
question. These will include agencies which receive intermediate
services from internal units (e.g., a municipai police department with
its own dispatcher) as well as agencies receiving the intermediate serv-
ice from another agency (e.g., a municipal department which relies upon
the county sheriff for detention service). The general form of the
service structure matrix is shown in Table I.

Some police services are provided reguliarly to consumers. By

regular provision we mean that the producer makes the service available
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to individuals within the consumption unit on a routine basis. Other
services are provided irregularly. By irregular provision, we mean that
the producer makes this service available only in unusual circumstances.

A distinction between regular and irregular service provision would

arise in cases where the detective squad of a municipal police depart-
ment investigates all reported crimes in the city, while the state police
provide criminal investigation in that same city only ﬁpon rare occa-
sions. The former‘is the regular producer while the latter is the irregu-
lar producer. While we will determine the presence of irregular producers,
most of our attention will be devoted to regular producers of each
service.

Several producers may simultaneously provide the same service on a
regular basis to any one consuming unit. There are three types of
regular, simultaneous production: alternation, coordination, and dupli-
cation. Service flows between producers and cOnsumers will be shown
by entries in the service structure matrix. They will be categorized
as Irregular, Regular, Coordinated, or Alternative. (See Table II)

Alternation results when each agency serves a restricted clientele or
geographic area or provides services only during restricted periods of
time. Detention facilities are frequently provided by two agencies alter-
natively: 1.e., one agency provides detention for juveniles and aﬁother
for adults. The attributes of the clientele determine which agency will
provide the service. Alternative geographic provision of traffic control
occurs where a city police department exclusively patrols all streets within
its jurisdiction with the exception of interstate highways where traffic
is regulated by the state highway patrol. An alternative provision of

service by time exists when a small town police department does all




Table.g

Service Structure Matrix for

¥ : Service k (1gK<L)

Consuming Units® (1<K<Mk)

1 j Mk
Population® Pj P
AreaP aj A
1
Producing i Sijk SPik
Units :
(1<i¢Nk)
Nk
NPjk Ny

~l

a . . . . .
For direct services the Consuming Units will be Organized Consump-

t?on Units, while for intermediate services the Consumming Units will be
direct Producing Units.

Applicable for direct services only.

Nk

Table IT

Definitions of Matrix Terminology

- Number of producing units for service k.

- Number of consuming units for service k.

- Population of consuming unit j (1£jsMk) stated in ten
thousands {i.e., 1970 population x 10-4).

- Area of consuming unit j in square miles.
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- SMSA population in ten thousands.

- SMSA area in square miles.

- Service Flow Indicator with the following possible values
(see definitions of terms in the text):

R

SPik

NPjk

1

Producing unit i regularly provides service k to consum-
ing unit j without coordination or alternation.

Producing unit i irregularly provides service k to con-
suming unit j.

Producing unit i regularly provides service k to consum-
ing unit j in coordination with some other producing
unit for service k. : ‘

Producing unit i regularly provides a portion of service
k to consuming unit j, that is, unit i is an aiternate
provider (in terms of either time, space, or clientele)
of service k to consuming unit j.

A zero or a blank indicated that producing unit i is
definitely not involved (even irregularly) in providing
service k to consuming unit j.

Serviced population for producing unit i and service k.
This is the sum of p; over row i for columns where 513k
is equal to R, C, or A,

Service density for consuming unit j for service k. This
is simply a count of entries in column j, which are either
R, C, or A, that is, the number of producers who regularly
provide service k to unit j in some fashion.
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dispatching for itself during the day while relying on the county sheriff
for dispatching at night. Alternative producers will be indicated on

the service structure matrix by entering A's in the consuming unit column
at each alternative producer's row.

Coordinated production occurs when two or more regular producers
interact in the planning of the day to day operation of service pro-
vision for the same consuming unit. Coordinated patrol, for example,
exists when several police departments jointly provide organized surveil-
lance within the boundaries of a single consumption unit through the use
of a common communications network. Criminal laboratory facilities are
used in a coordinated way when their activities are pocled in supporting
a single criminal investigation. On the matrix, C's will be entered for
each of the producers which coordinate service to a consuming unit.

Duplication occurs when two or more regular producers provide the
same service at the same time, in the same places to the same people
without joint consideration of the activities. Two producers of patrol
services are duplicative when they serve the same consumption unit with-
out consultation on patrol practices and day to day maintenance of radio
contact. Two producers of adult detention are duplicative when they
independently provide jail facilities to the same police department for
the same clientele. Duplication will be shown on the matrix by the

entry of two or more R's (for regular producer in a consuming unit

column.

Service Structure Matrices for a Metropolitan Area

To illustrate the use of service structure matrices, we will
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construct police service matrices for the Fayetteville, North Carolina
Standard Metropolitan Statistical Area (SMSA). The Fayetteville SMSA
encompasses 654 square miles and had a 1970 population of 212,000. The
area has eight organized consumption units for direct police services.
Cumberland County is the largest of these. In addition to the city of
Fayetteville (population 54,000), there are threse small towns within the
SMSA (each with fewer than 4,000 inhabitants.) The U.S. Army's Fort
Bragg and Pope Air Force Base are also organized consumption units.
These two installations together have a population equal to that of
Fayetteville. They have tended to dominate the entire metropolitan area
although industrial expansion has recently been quite extensive in the
southern end of Cumberland County. The remaining consumption unit is
the Fayetteville State University campus in Fayetteville. For those
services which it receives independently, it constitutes an enclave in
the city. The resident population on campus is under 1000. Half of the
total SMSA population lives outside the seven smaller consumption units
in unincorporated areas of Cumberland County. The map in Figure I shows
the geographic arrangement of the organized consumption units.

In this section, we will present the service structure matrices for
four police services as they are organized in the Fayetteville SMSA.
Table III depicts the arrangements for patrol. Each of the eight organ-
ized consumption units for police service has a distinct legal arrange-
ment with a regular producer of patrol services. The entries in the
main diagonal reflect these relationships. Military Police from Ft.
Bragg also provide patrbl services in areas of Fayetteville frequented
by military personnel. Because they have a restricted clientele, they

have been classified as alternative producers of patrol services in
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Table I11

Fayetteville. The Fayetteville Police are also classified as alterna-
Patrol Services Matrix

. tive producers of patrol services because they focus their attention on
Fayetteville, North Carolina, SMSA

the civilian population of the city.

Organized Consumption Units ‘ Both Cumberland County and Fayetteville contain organized consump-
° ° . tion units which are enclaves. Within Cumberland County, there are
.
o o i)
E nd g seven organized consuming units served by their own patrol service agen-
! o EHH 8 w«S .
wom Smoh L2 . z.g cies. The county sheriff's department patrols in the remaining areas
oo . ol MOy —
@ e OO ™ e o
H o2 08 E'g: o ! ,é g'g of the county. The far right-hand column on Figure III represents this
B ged .
£ 90 0S5 do A o o 0
Producers 8 & ® § B 5 2 §8 "remainder." Fayetteville State University is a separately organized
——— A - L - T - &
consuming enclave for patrol within Fayetteville. For each enclave,
Fort Bragg Provost R A
Marshal special legal arrangements for patrol have been established.
Pope A.F.B. Provost R As shown by the double entries in several columns, some areas in
Marshal
: Fayetteville have multiple agencies simultaneously providing regular
Fayetteville State Univ. R | |
Campus Police patrol services. Both the Sheriff and the Fayetteville Police Depart-
Fayetteville City : R 1| A B ment provide regular patrol services to some of the patrol enclaves.
Police
Stedman receives regular patrol support from the Sheriff's Department.
Spring Lake AR .
Police : Fayetteville State University is regularly patrolled by the Fayetteville
Hope Mills : R City Police Department.
Police
Criminal investigation activities in Fayetteville SMSA are organ-
Stedman Police R
’ ized somewhat differently from patrol as shown in Table IV. There are
Cumberland County IlIT|JRIR . only six organized consumption units for criminal investigation because
Sheriff |

Stedman and Fayetteville State University have no unique legal arrange-
ments with a producer of this service. However, there are nine dif-
ferent producers of criminal investigation serving this SMsA.10 Only
Fayetteville and the Cumerland County "remainder" unit rely regularly
on their own investigative services. The military installations each

call in specialized criminal investigation units from off-base. Spring




14 15

Table IV Lake and Hope Mills regularly coordinate with the Sheriff's Criminal

Criminal Investigation Matrix

Investigation Unit. The State Bureau of Investigation provides addi-
Fayetteville, North Carolina, SMSA

tional services to civilian agencies on request. It is not wonsidered

. a regular producer of this service.
Organized Consumption Units

Turning to intermediate police services provides an opportunity

5
= to explore additional facets of the structure of service provision in
3
o .
w0 & i 2 B © the police industry of the Fayetteville SMSA. Our interest here is in
— n =]
[=%) N ot o] ~—t &
g : § ":o Zé‘ %g seeing which agencies provide certain intermediate services to those
£
+ = @
Producers E %‘ %. 'E* %a %'% agencies providing direct police services to citizens. The consuming
49 [« 9 L., w e [~ &)
' units for intermediate services are police agencies which utilize thosc
Ft. Bragg Provost X . . . . . _—
Marsﬁil ¢ services in providing direct police services to citizens. Criminal labo-
U.S. Army Criminal C ratory services are used to assist criminal jnvestigation. Thus, nine
Investigation . .. . . .
& units are listed as consuming this intermediate police services, as
Pope A.F.B. Provost C . ) _ ) _ . ) L
rMarshal _ o nine units are listed in Table IV as producing criminal investigation.
U.S.A.F. Criminal . C : , For adult detention the consuming units are eight police departments
Investigation . ‘ . )
8 which provide patrol services and therefore require adult detention
Fayetteville Police : R ) - s o '
Department . services. As a comparison of Tables IV and V indicates, the number of
Spring Lake Police c . producers of police services can vary considerably from service to serv-
Department .
P ice. For adult detention there are only three producers. The County
Hope Mills Police C . . i L. . .
Department Sheriff provides adult detention facilities for all local police units.
Cumberland County c c R _ Each of the two military installations maintains its own detention
Sheriff . Lo
; facility. Military personnel taken into custody by civilian departments
N.C. State Bureau of I 1 1 I . . L.
Investigation . are usually remanded to their base for detention. Civilians arrested

on one of the military bases would be sent to the County Jail for deten-
tion. Civilians arrested on one of the military bases would be sent to
the County Jail for detention. Thus, the three producers can be viewed

as providing alternative services restricted by clientele.

RIS
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Table V 17
Adult Detention Matrix ‘ . .
e : our ) tte-
Fayetteville, North Carolina, SMSA There are four producers of crime laboratory services. The Fayette
ville Police Department and the Cumberland County Sheriff have established
. . . a joint crime lab whi ivili imi i i ion -
Organized Consumption Units ] hich serves all civilian criminal investigation agen
t . cies in the SMSA. The North Carolina State Bureau of Investigation
Q [} o
o o E é E % 0 = B maintains it own crime lab which is utilized by these same agencies for
* . » F"
S = 58 % ° I 89
B < 8O 8 & = g B2 more sophisticated work. Given the coordination of work between the local
@ o _- 0 ] o R
. 8 =D > m £, B €5 : - . : .
Producers P L &4 K S kS 8 338 and state agencies, the provision of services is coded as coordinated.
Fort Bragg A A A A A A A Each of the military criminal investigation units has its own laboratory
Pope A.F.B. A A A A A A facilities which are used by its investigators.
Cumberland Direct examination of the matrices themselves provicdes consider-
Co. Sheriff A A A A A A A A .

) able insight into the difference in the structure of interorganizational
arrangements across different services within the same SMSA. However,
direct examination of the service structure matrices is not as helpful

Table VI
when one is comparing across metropolitan areas of varying sizes and
Crime Lab Matrix
Fayetteville, North Carolina, SMSA complexity. One of the advantages of defining measures of metropolitan
. . . i ic ture matrices is that such measures
Organized Consumption Units structure derived from service structure matric
= — allow careful comparison across metropolitan areas.
ﬁfﬁ £ g g g
o .
R S &% kg A7
) . -
Lo = o Gl - T 26 s © % Measures of Metropoiitan Structure
£ 0= 0§ S g 3 B8 BT .t —
=T 8 o = oy 9E <3 2%
5 a: 4 p 2, T Ow wE v g We nave defined a series of measures of metropolitan service struc-
Producexs & e £ & £ 3 Z£° S+ g-
sy . ture which can be operationalized with the information contained in the
Fayetteville-
Cu@berland Co. C c c C service structure matrices. Wherever possible we have attempted to use
Crime Lab
- definitions of terms which are consistent with previous usage, although
N.C. Bureau of c c o c R .
Investigation i this has been difficult in some cases. At present we have identified
Army Cr@mingl six conceptually distinct measures,leach of which can be dealt with in
Investigation |
Divison R R . . .
either absolute or relative terms. These measures are: Fragmentation,
A.F. Criminal
Investigation
PO R R
Division
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Multiplicity, Duplication, Independence, Coordination, and Dominance.
Students of metropolitan reform will undoubtedly recognize such terms

as ones which are frequently bandied about in the literature, but which
are rarely defined. It is our intent to provide a series of operational
definitions for these terms. We believe they will be useful in our own
current research and also provide a consistent basis for discourse about

metropolitan organization.

We have operationalized fragmentation as the number of distinct

organized consuming units for the service in question. For direct serv-
ices these units will be for the most part governmental jurisdictions,
although as noted above, we intend to include other organized units
wherever appropriate. For the intermediate services consuming units are them-
selves producers of direct services. A simple count of the number of
such units will then be our absolute measure of fragmentation. For the
direct services a relative fragmentation measure will also be obtained

by dividing the absolute measure by the population of the metropolitan
area stated in ten thousands. That is, relative fragmentation for the
direct services will be the number of organized consumption units per

ten thousan& metropolitan inhabitants. The absolute and relative meas-
ures of fragmentation may vary considerably for tﬁe same SMSA. As

Thomas M. Scott has:pointed out "the number of local governmental units
per capita increasesvas the total population size of the SMSA decreases''--
i.e., the largest SMSAs have less relative fragmentation per capita than

do the smaller SMSAs.11

Multiplicity is operationalized as the number of service producing

units in the metropolitan area. This absolute measure is the same as

the lists or counts of police agencies often used by national commissions

R
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and others when lamenting the lack of unified law enforcement systems.12
However, a simple list does not control for the size of the metropolitan
area, nor for the political arrangements in that area. Accordingly, we
have defined two relative measures of multiplicity for the direct serv-
ices and one for the intermediate ones. For both direct and indirect
services relative multiplicity will be measured as the number of produc-
ing units for the service divided by the number of consuming units for
that service, i.e., the average number of producers per consuming unit.
For the direct services, relative multiplicity will also be defined as
the number of producing units for the service per ten thousand residents
of the metropolitan area. Our measures of absolute and relative multi-
plicity are similar to those utilized by Hawkins and Dye in a receﬁt
study.13 Campbell and Sacks used a measure of multiplicity which was
population per government and area per government which they called
fragmentation.14 Ostrom and Parks used both the absolute and population
relative measure of multiplicity;15 Critics of current police organiza-
tion have usually argued that multiplicity results in inefficient pro-
vision of low quality service. However the evidence presented in the
latter study runs counter to that argument when relative multiplicity
is used as the measure. L Campbell and Sacks did not find any significant
relationship between their measure of population or area per govern-
ment and expenditure patterns.16
Duplication will be operationalized in absolute terms as the number
of consuming units in the metropolitan area which‘regularly receive the
service in quesfion from more than one producer. However, those cases
in which one producer alternates with another in time, space, or clien-

tele will not be counted as service duplication. Similarly, instances
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where éwo or more producers coordinate in the provision of a service to
a consuming unit will not be counted as duplication. By our defini-
tion, duplication in service provision exists only when two (or more)
producing units are regularly providing service to a given consuming

unit and the producing units do not either alternate or coordinate their
activities. While such a definition will result in our finding much

less service duplication than is commonly claimed, we believe that it
sticks more closely to the common meaning of the texm. The service dupli-
cation seen by most critics will be picked up by our other measures.
Having defined absolute duplication, we can go on to state relative
duplication for direct and-indirect services as the ratio of the number
of consuming units receiving duplicate service to the total number of
consuming units for that service. Additionally, for the direct services,
we define relative duplication as the sum of the population of the con-
suming units which receive duplicate service divided by the total popu-
lation of the metropolitan area.

Independence is defined as the number of organized consumption

units which receive the service in question‘regularly and solely from
their "own' producing unit, that is, from a producing unit directly
under their control (a municipal police department patrolling all of a
municipality, for example). For this measure, irregular service pro-
vision by a different producing unit (as for example, wher the State
Police cruise through the municipality once or twice a month) will not
be counted as reducing independence. In general, alternating or
coordinated service provision will be counted as reducing independence.
Relative independence for a metropolitan area on a particular service

can then be stated as the ratio of the number of independent consuming

21

units to the total number of such units, and for direct services, as
the population in independent umnits divided by the metropolitan popula-
tion.

Dominance is defined by the extent to which the consuming units
for a particular service are served by the dominant producer of that
service. The dominant producer of a direct service is that producer
having the largest serviced population; while for indirect services,
the dominant producer is that producer providing the service to the
largest number of consuming units. In both cases, instances of alternate
or coordinate service provision will be inciuded in the computations.
Absolute dominance is measured as the count of consuming units receiving
the service from the dominant producer. Relative dominance is then the
ratio of this figure to the total number of consuming units. For
direct services, relative dominance is also measured by the ratio of
the serviced population of the dominant producer to the total population
of the metropolitan area.

It should be notea that fragmentation, independence, and dominance
taken together teil us additional information about the structure of a
metropolitan area. A highly fragmented metropolitan area might show a

low degree of independence and a high degree of dominance for a serv-

ice--say patrol. This would then indicate that while the metropolitan

area is divided into a large number of units providing their own patrol,
many of those units also receive patrol service from one major producer,
séy'thq County Sheriff. High independence together with high domin;nce
(in relative population terms) in a fragmented metropolitan area would
indicate that there are many small ihdependent consumption units, but

that most of the metropolitan population was served by a single producer.
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But the small independent units are served by their own police force;
not the dominant producer.

Our final measure, Coordination, is defined as the number of con-

suming units receiving service from a coordinated arrangement between
two or more producers. Such arrangements are often found where, for
example, a county sheriff dispatches for both its own patrol car(s)
and township police department car(s), both of which patrol a township
simultaneously. In such cases the dispatcher will coordinate the move-
ment of both producers' vehicles so as to avoid having them play '"follow
the leader" down Main Street. Arrangements of this nature may tend to
result in higher quality service for the same number of units assigned
than in the pure duplicative situation. This is a proposition which
can be empirically examined. Relative coordination, as with the other
measures, can be stated as the ratio of the number of units receiving
coordinated service to the total number of consuming units, and, for the
direct services, as the ratio of the population of units receiving

coordinated service to the total population in the area.

Comparing Metropolitan Structures

Now that the measures of metropolitan structure have been defined,
we can illustrate their use by comparing the police industries in three
metropolitan areas: 1) The Fayetteville SMSA which was described in
some detail above, 2) The Durham, North Carolina SMSA and 3) The
Hamilton-Middletown, Ohio SMSA. All three had a 1970 population of
approximately 200,000.

Let us first examine the measures for patrol and gcriminal investi-

gation services. As shown on Table VII, these metropolitan areas differ

o ———

Fragmentation
Patrol

Criminal
Investigation

Multiplicity

Patrol

Criminal
Investigation

Duplication
Patrol

Criminal
Investigation

Independence

Patrol

Criminal
Investigation

Dominance
Patrol

Criminal
Investigation

Coordination

Patrol

Criminal
Investigation
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Table VII

Structural Measures - Direct - Servites

[ B
i Fayetteville Durham Hamilton-Middletown
Abso-~ Relative Abso- | Relative Abso- Relative

lute C.U. i Pop lute C.U. I Pop lute C.U. ] Pop

|

i

8 - .38 10 - .53 20 - .83 |

i

z

6 - .28 10 - .53 20 - .83 !

8 1.00 .38 11 1.10 58 200 1.00 .83 |

9 1.50 .42 11 1.10 .58 20 1.00 .83 |

2 .25 .01 0 - - 0 - -
0 - - 0 - . 0 - -
5 63 .75 |10 1.00 1.00 7 35 .82
2 .33 .75 5 .50 .93 6 .30 .80
2 .25 .50 1 .10 .48 14 .70 .34
3 .50 .53 i| 3 .30 .50 14 .70 .34
0 - - 1] 0 - - 13 .65 .18
|

4 67 25 | 5 .50 .07 |} 14 .70 .20
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significantly from one another both in absolute fragmentation and in
relative fragmentation. The Hamilton SMSA has 20 consuming units for
patrol services, while Fayetteville has only eight. 'Because they have
approximately the same populations, an increase from eight to twenty
consuming units raises the population relative fragmentation score from
.38 to .83. In both the Hamilton and Durham SMSAs there are as many
organized consumption units for criminal investigation as for patrol.
Therefore, each has the same fragmentation score for both services.

The difference in the fragmentation scores in the Fayetteville SMSA
reflects the fact that neither Stedman nor Fayetteville State University
have unique legal arrangements with a producer of criminal investigation
service.

The difference between fragmentation of consumption units and

multiplicity of producing units is also illustrated in the Table. Frag-

mentation refers to consuming units, while multiplicity refers to pro-
ducing units. The multiplicity score in Fayetteville for criminal
investigation is higher than the fragmentation score in the same area
for the same service: while there are only six consuming units for
criminal investigation in that SMSA, there are nine wmits producing for
tiis service (see Table IV). Where the.number of producing units equals
the number of consuming units for a particular service, the multiplicity
score relative to consuming units will equal 1.0 as it does in Hamilton
for both patrol and criminal investigation and in Fayetteville for
patrol. Where there are more producing units than consuming units this
‘score will exceed 1.0. The measure will be lower than 1.0 where there
are fewer producing units than consuming units.

For patrol or criminal investigation little duplication exists in
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any of the three metropolitan areas. Only in the Fayetteville SMSA

is there any duplication for either of these services. As shown in
Table III, two of the columns of the Fayetteville patrol matrix contain
multiple "R'" entries indicating regular, non-alternating, non-
coordinating producers.

The independence of production units varies considerably in these
three metropolitan areas. While in Durham, all ten organized consuming
units receive patrol regularly and solely from their "own" producing
units (a score of 1.00 for both relative measures of independence) only
five of the eight consuming units (63%) in Fayetteville receive patrol
regularly and solely from their own patrol units. However, these four
consuming units comprise about 75 per cent of the population in the SMSA.
While only seven out of twenty consuming units have patrol independence
in the Hamilton-Middletown SMSA, these seven constitute about 82 per
cent of the population.

In regard to dominance, only one of the ten consuming units in the
Durham area receives patrol services from the dominant producer, the
Durham City Police. That agency patrols for almost half of the popula-
tion living in the SMSA. 1In the Hamilton-Middletown SMSA, fourteen
out of twenty consuming units receive services from the dominant pro-
ducer, These consuming units represent only 34 per cent of the popula-
tion, however. The Butler County Sheriff's Department is the dominant
patrol agency in the Hamilton-Middletown SMSA, serving fourteen organ-
ized consuming units. No other producer in the SMSA patrols for a larger
population. Thus, the Butler County Sheriff's Department is move
dominant than the Durham Police Department in terms of consuming units

served, while it is less dominant in terms of total population served.
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Table VIII
We have noted that duplication of patrol for the Hamilton-
Middletown SMSA is zero and that the dominant producer serves .fourteen . Structural Measures - Intermediate Services
of the twernity consuming units., Is this an inconsistency? We have
also noted that only seven of the consuming units in Hamilton have ‘ SMSA Fayetteville Durham Hamilton-Middletown
independent patrol service. How are the other thirteen to be categor- Abso- Relative Abso- | Relative Abso- | Relative
lute lute lute '
ized? As the coordination measure indicate on Table VII, each of
. Fragmentation
these units is patrolled by multiple agencies which coordinate service
Adult Detention 8 - 11 - 20 -
provision so as to avoid duplication of effort. Neither of our
Crime Lab 9 - 11 - 20 -
other example SMSAs have coordinated patrol provision. All three SMSAs
' Multiplicity
do have some coordinated criminal investigation. However, in the
. Adult Detention 3 0.38 2 0.18 3 0.15
Fayetteville SMSA, all consuming units receive coordinated criminal T
- Crime Lab
investigation. Seventy per cent of consuming units in the Hamilton ‘ ' 4 0.44 2 0.18 5 0.25
' ' . Duplication
Middletown SMSA have coordinated criminal investigation although
Adult Detention 0 - 0 - -2 0.10
these are small and include only 20 per cent of the area's popula- : '
: ' Crime Lab 0 BE 0 - -0 -
tion. Fifty per cent of the consuming units in the Durham SMSA have : SO
Independence
coordinated criminal investigation, but only seven per cent of the
Adult Detention 0 - 2 0.18 ! 0.05
" population is included in those units. '
. : Crime Lab 3 0.33 1 0.0° 0 -
Turning to intermediate services in Table VIII we no longer have
Coordination
two relative measures for sach type. Since the consuming units are in
Adult Detention 8 1.00 S 0.45 20 1.00
this case the producing units of direct services, all relative meas- : ;
| | Crime Lab 5 0.56 11 1.00 20 1.00
ures are in terms of the number of consuming units served. For : j
‘ Dominance !
fragmentation, only an absolute measure. can be computed for indirect | _
. Adult Detention | O - 0 - 0 -
services. On multiplicity, the number of units producing adult 3 |
; Crime Lab |4 0.44 i 3 0.27 20 1.00
detention and crime laboratory services is much lower than that of i |

patrol and criminal investigation. While there are multiple producers
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of these s?xvices, only in the Hamilton SMSA is there any duplic-
ation. Hamiiton City Jail and Middletown City’Jail are duplicative
in the sense that the police departments which utilize them also
utilize the Butlexr County jail.

There is considerably less independence for the intermediate
services than for direct services. Few jurisdictions are solely
served by their own crime lab or jail facility for adult detention.
On the other hand, the dominance measures are much higher for
intermediate services than for direct services. In both Fayette-
ville and Hamilton-Middletown the largest producer of jail services
provides for the entire county while in Durham the largest jail
services provides for the entire county while in Durham the largest
jail serves about half of the consuming units. The largest
crime lab in Durham and Hamilton-Middletown also serves the entire
SMSA. Thgre is no coordination in the pro&isi;£ of adult detentiom
in any of the three SMSAs while coordination of crime lab services

ranges from low in Durham to high in Hamilton-Middletown.

Use of tﬂeSe structural measures enables an analyst to be
quite specific about the ways in which one metropolitan area is
similar to or differs from other metropolitan areas. When many
metropolitan areas are simultaneously being considered, the struc-
tural measures can be used as variables in statistical analysis to
ascertain what other factors are associated with a particular type

of structural arrangement among units in a metropolitan area.
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The Use of Structural Measures in Public Policy Analysis

Many asseriions exist about the effects of fragmentation and
other terms used to describe the structure of interorganizational
arrangements in metropolitan areas. The use of service structure
matrices and the structural measures derived from these matrices will
enable scholars to examine these assertions empirically. Consider-
ation of future reforms will then have a firmer grounding.

The first step in utilizing these measures is the derivation
of causal statements from literature on metropolitan government.
Fragmentation, for example, is thought to be the prime cause of
many of the problems facing urban areas. The following statements
about fragmentation have been made in the metropolitan litera-

ture:

1. Fragmentation leads to the inability of central cities
to finance their service provision adequately.

#. Fragmentation produces inequality in tax base.

3. Fragmentation decreases the political capacity of local
- governments to acquire resources.

4. Fragmentation produces inequities in the administration
and distribution of services.

5. Fragmentation produces variations in service levels in
metropolitan areas.

6. Fragmentation results in higher per capita costs for
providing governmental services.

7. Fragmentation produces variations in the efficiency of
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different umits.
8. Fragmentation leads to inefficient production processes.
9. Fragmentation results in higher taxes:

10. Fragmentation leads to generally low levels of some services
throughout an area.

11. Fragmentation encourages an irresponsible attitude toward
center city problems by citizens of high-jncome suburbs.

12. Fragmentation reduces a citizen's capacity to fix responsi-
bility and hold government officials responsible.17

A similar set of statements exist concerning the effects of multiplicity,
overlap, duplication, coordination, and independence.

The second step in utilizing these measures is the operationali-
zation of the other terms used in the above statements. Terms such as
"inequality in tax base,'" '"variations in service levels," and "inef-
ficient production processes," etc., will need careful definition and
specific procedures for their measurement. The third‘step in utilizing
these measures is to convert causal statements into a more testable
form. Advocates of reform for example, have freely used causal language
but most testable‘propoéitions will need to be stated in a language of
association. Thus, statement 2 above could be restated in a testable
form to read: '"Fragmentation is positively associated with inequitable
tax bases." Statement & could be restated as: "Fragmentation is posi-
tively associated with higher per capita costs for providing government
services." Thellétter proposition would probably be best stated as it
related to specific types of services rather than to a general spectrum
of services.

As restated and with operationalized measures for both the inde-

pendent variables (the structural measures) and the various dependent
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variables mentioned above, these propositions can then be subjected to
empirical examination by a number of different scholars in different
research settings. Our own research project will specifically examine
propositions relating structural measures to expenditure levels and
patterns of manpower utilization in 200 SMSAs. For example, we will
be able to examine propositions of the following types:

1. Fragmentation of consuming units in metropolitan areas is
positively associated with expenditures per capita.

2. Multiplicity of producing units in metropolitan areas is
positively associated with expenditures per capita.

3. Duplication of producing units in metropolitan areas is posi-
tively associated with expenditures per capita.

4. Coordination of producing units in metropolitan areas is
negatively associated with expenditures per capita.

These propositions will be subjected to empirical testing in regard to
each of the direct and indirect services of the police industry with a
large enough data base to enable one to have confidence in the findings.
The use of these structural variables in research related to other
service areas should contribute to the cumulative knowledge of the
effects of different patterns of intergovernmental and interorganizational
feiationships upon performance in fe&eral systems of government. The
defining characteristics of federal systems of goveinment necessarily
include fragmentation, multiplicity and duplication. Coordination,
independence and dominance are additional measures for specifying inter-.
organizational structures. The performance of federal systems as systems
of government can be assessed only if we can deal explicitly with dif-
ferent patterns of interorganizational arrangements with such consistent,

operational measures.
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