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Abstract— This paper presents a broad. current assessment of the use and impacts of computers
and electronic data processing in the larger municipal and county governments of the United
States. It is based on extensive data gathered by a major rescarch project which has involved
both case-studies in forty cities and a large census survey of urban local governments in cities
with greater than 50,000 population and counties with greater than 100,000 population. Three
general themes arc explored: (1} the current ‘state-of-the-art” of computer technology in local
government, including general profiles of the governments using EDP. the characteristic adminis-
trative arrangements for providing the EDP function, and the types of uses to which EDP
has been applied: (2) the impact of computers on local governments. particularly in the areas
of operational performance. coordination and control. and local planning: and (3) critical issues
currently lacing local government in the effective utilization of EDP. including development
and management of computer technology. technology transfer and privacy protection.

INTRODUCTION

URRBAN areas throughout the world are facing increasingly serious and complex prob-
lems. Among these problems are deterioration of inner cities. fiscal crises. increasing
incidence of poverty and crime, transportation inadequacies. and air and water pollution.
These problems are taxing the operational and planning capabilities of urban govern-
ments to the limit. In recent years, there has been hope that the application of informa-
tion technology. particularly computers, to urban management might assist in solving
these problems by improving the operations of government agencies and by providing
improved data for management and planning[1.2]. Indeed, the use of computers in
urban administration has grown steadily since its introduction in the 19507,

Despite this rapid growth in the utilization of clectronic data processing (EDP) by
local governments. extensive study of the impacts and outcomes of this technology
has begun only recently. The lack of study has resulted in several interrelated problems.
First, there has been little clear evidence that application of the technology has brought
desired benefits. Second, there has been insufficient understanding of the causes behind
‘successes” and ‘failures’ in achieving benefits from EDP use. Finally. there has been
insufficient cffort to generate a reliable set of recommendations that suggest how local
governments might avoid problems and capitalize on the potential benefits of EDP
technology.

This paper presents a broad, current perspective on & sclected set of important topics
relating to the use and impact of computers and EDP in the larger general purpose
local governments in United States cities and counties. Three general themes are
explored: (1} the current ‘state-of-the-art” of EDP in local government, including general
profiles of the governments using EDP, of the characteristic administrative arrangements
for organizing the EDP function, and of the kinds of uses to which EDP has been
applied; (2) the impact of EDP on local governments, particularly on operational per-
formance, on coordination and control., and on local planning:; and (3) some of the
critical 1ssues currently facing local government in the effective utilization of EDP, in-
cluding recommendations for the management of EDP and an evaluation of technology
transfer.

+ Authors are listed randomly to denote cqual contribution.
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This paper is primarily based on data gathered in a current rescarch project which
includes intensive case studics as well as a large census survey of general purpose locul
governments in U.S. cities with greater than 50,000 population and counties with greater
than 100,000 population.t The paper attempts to synthesize rescarch findings from this
project and from other recent studics of EDP in local governments.

. A GENERAL PROFILE OF COMPUTER UTILIZATION
IN US LOCAL GOVERNMENTS

Overview

Electronic computers were first introduced into U.S, local governments in the 19507
Since that time. their utilization has grown continuously. Computers were first adopted
by larger local governments and, over time, by medium and smaller governments for
handling routine operations, particularly in the finance function (c.g. billing. payroll).
Since the finance unit was usually the major user. the computing operation was often
located in that department. As EDP applications have expanded into other local govern-
ment functions, the computing operation has tended to move into an independent EDP
department. Currently, most local government EDP usage remains in relatively straight-
forward information processing activitics, but there are significant experiments with more
sophisticated applications.

Political. economic and population profile of communities using EDP

Current use of EDP. In general, use of EDP is related to the size of the local govern-
ment, as measured by population (Table 1). The larger the local government. the greater
the likclihood of EDP use. Over one-half of all citics with more than 25.000 in popula-
tion currently use EDP. And more than 90 per cent of the larger cities and counties
{population greater than 100,000) use EDP.

Political and socio-cconomic characteristics of users. EDP has so extensively penetrated
the larger local governments that it is difficult to generalize about the unigue political
and socio-cconomic characteristics of EDP users. It is possibic, however, to characterize
those local governments which have ‘more developed” EDP [ 4] "More developed” EDP

Table L. LS, cities and counties using EDP

Naoaf goveraments® Crasernmeas using 1DP
Classitication (AY No ool A
Towl all cities 2204 1 s
Population group
SHOO00 and over 26 g fon
RRTEELS SR S0 S K K} Y
JOOLOUG 239990 1 a7 B
50,000 99909 246 s 92
25000 49,9949 §$3% 30N A8
TLO00 24999 {350 AN M
Total all countion i AN S
Population group
SOUUO and over A 36 3T
250000 499994 " HR BN
FOO.000 249,999 (N2 104 0y
S{LODEG 99 Y 33 NS 2
2R.000 3999 Sen T8 B
FRON0 23 994 R e 1

* The number of governments using computers among citics over 50.000
and counties over 100,000 is precise. For those smaller cities and counties,
the number of governments using computers are estimates. Utilization of EDP
in these smaller governments may be higher than shown in the table duc to
a low response rate among these respondents.

+ More complete discussion of the URBIS Project can be found in Kraemer and King {3} Sclected data
for smaller cities (population between 10000 and 50000y and smaller counties (population between 10.000
and 100,000y are included in some tables. These data were gathered tn a survey conducted by the International
City Management Association. The data in this essay refer only to general purpose local governments and
do not include school districts or other special district agencies.
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1s a relative measure based on a higher level of investment in EDP, an earlier adoption
decision, a greater number of automated applications, and more sophisticated appli-
cations. The local governments with more developed EDP tend to be in environments
with larger populations, larger proportions of higher socio-economic strata, and in the
Western or Southern regions of the U.S. Internally, these governments are more likely
to employ structures and practices associated with a professional management orien-
tation to government (e.g. an appointed administrative officer and measurable program
objectives). Interestingly, these governments have neither greater nor fewer financial
resources than comparable governments with ‘less developed” EDP.

Patterns of EDP adoption in local governments. Decisions by local governments to
adopt EDP have increased continuously since introduction of the technology. The larger
governments adopted the technology first, followed by governments in successively
smaller population groups at lags of about 5 yr. Cities adopted the technology earlier
and more rapidly than counties, leading the counties by about 5 yr overall. The ‘take-off’
period for most large cities began in the mid-fifties, for medium-sized cities in the late
1950's and for smaller cities in the early to mid-1960s. Both medium-sized and smaller
cities experienced a rapid rate of adoption. The ‘take-off* period for most large counties
began in the early 1960s, for medium-sized counties in the mid-1960’s and for small
counties in the early 1970°s. The rate of adoption in counties has been quite rapid
in both the large and medium-sized counties, which appear to be overtaking the larger
counties. The period of greatest overall growth among all governments has been since
1970. While the larger governments have required about 20 yr to adopt the technology
fully, the medium-sized and smaller governments appear to be adopting the technology
more rapidly. Local government adoption patterns approximate the logistic curve which
often characterizes the diffusion of a technical innovation (Fig. 1). Thus, the data suggest
that smaller governments will continue to adopt computing at a high rate until they
approach the level where nearly all have adopted.

In part, these adoption patterns are a function of broader awareness of and acceptance
of the utility of EDP for local government operations. In addition, the capabilities
of the technology have expanded and the relative costs of hardware have decreased,

100— 0100 ”
Cities Counties
82
8ol /'.78 -
y ’5o,ooo—/ ;
/ \Oo,oo(}
L K / '/
60 58y —
” // /
2 I," /—vLA\l cities
/ az/
; S
“or- / / / vooo-
/ /50,000
/' FEY / S33 All counties
/ / /
e /.
o
20~ e ‘5// 7 -
P
13 " Py .- o %
¢ 1007 7 7 g el &y 10,000~
> ber™ . —% 0-cacn 4 - L=t 50,000
— . 2 L) gReY o
om0 | 1 N = -3 | 1
Before 1956 1961 1966 1971 Before 1956 1961 1966 1971
1956 1960 1965 1970 1975 1956 1960 1965 1970 1975

Fig. 1. Cumulative percentage of U.S. cities and counties utilizing computers, based upon only
those governments indicating year of adoption, over all responding governments, N = 1063
cities and 400 counties.

*This estimate is based upon only those governments that responded and does not include
those that were automated but did not answer. For cities over 50,000 and counties over 100,000,
the number of governments using computers is based upon only cities and counties having
in-house computers; cities and counties with service bureaus., regional installations or other
outside sources were not included. For the smaller cities and counties, all sources of computing
were included. Thus, the estimates tend to be low for the larger governments and high for
the smaller governments.
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making EDP adoption increasingly feasible and attractive, especially for smaller govern-
ments. The first and second generation computers of the late 1950°s and early 1960’s
were characterized by expensive, large-scale batch-processing systems. By the mid-1960s,
the extensive time-sharing capabilitics and the more sophisticated peripherals of the
third generation machines were prevalent. Advancements during the late 1960°s and
early 1970’s included a relative reduction in cost. more sophisticated software such
as data basc management. sophisticated communications and teleprocessing systems,
and the introduction of smaller. less expensive minicomputers.

Administrative profile of EDP use

Organizational arrangements for provision of EDP. There are several arrangements
whereby local governments obtain computing capability: in-house computer operations,
outside service burcaus, private management of a government-owned facility, or the
inter-governmental sharing of a jointly-owned facility. Some governments use a combina-
tion of these arrangements; but two forms predominate, depending on the size of the
local government,

Larger governments generally utilize a single, in-house. centralized installation (Table
2). Equipment is usually leased or rented rather than purchased. In most large govern-
ments. the computer operation is located in an independent EDP department. In some
governments, another computer is operated by an individual user department. Appli-
cations tend to be developed in-house by analysts in cither the EDP unit or user depart-
ment; but other application sources arc also used, including consultants. computer
manufacturers, software vendors. and other public agencies.

In contrast, the governments below 50,000 population show a stronger tendency to
procure computing from outside sources. Among those small local governments that
do in-house computing, most have a single centralized computer. It 1s purchased rather
than leased and is located in the finance or controller’s department. However, smaller
local governments (especially the smallest ones) make substantially greater use of outside
sources for provision of EDP scrvices. Usually these outside sources are service bureaus.
although some governments utilize regional installations shared with other governments.
Only one-fourth of the smaller local governments develop most automated applications
in-house. Their applications tend to be designed by outside sources, primarily by manu-
facturers. consultants. and service bureaus.

Trends in EDP organization and management

(a) Management orientation and user orientation. Organization of EDP operations in
local governments appears to be evolving to accommodate both greater management

Table 2. Percentage of U.S. cities and counties using various arrangements for data processing services.
by population®

Per cent of governments with

Fotal governments [n-house data Facilities management Public regional Private serviee
reporting provessing urganization installation burcau
Classilication iN) (] o (B (]
Total. all cities 108y 2 0 14 41
Population group
SULO00 and over 20 95 0 10 15
250,000 499999 27 93 [} 22 H
100000 249999 79 i 4 N 1
50,000 99 999 X0 KN [ 12 RES
25000 49994 200 64 0 I8 47
10.000° 24994 483 54 3 13 S1
Total, all counties 62 S0 1 12 R
Population group
SOO.000 and over 39 N7 3 15 X
25LO00 499999 33 R7 5 0 [
L0000 249,999 [EY) 69 2 20 I
0000 99 $99 129 49 o s Ry
25000 49.999 108 NI 0n 6 43

10,0000 24999 133 4 i N 4K

* Total row percentages add to over 100", owing to some governments using multiple sources.
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Table 3. Per cent of U.S. cities and counties now making or planning a change in EDP arrangements

Per cent of governments indicating a change:

CPU Development Generation EDP Physical ~ Department Mainframe Installation Number
size priorities  of machine management location status vendor relations CPUs
Cities
Change over last
2 years 57 42 40 3t 2t 22 17 12 10
Change planned
Oover next yr 24 17 6 14 1t 8 7 8
Counties
Change over last
2 years 64 37 38 3t 26 23 15 13 %
Change planned
OVer next yr . 25 18 4 14 13 4 i 7
Leaders (...) indicate not reported.

orientation and greater user orientation of computer services. Over the last decade,
the trend has been to remove control of computer operations from the finance depart-
ment and to institute a separate EDP department directly under the control of the
chief appointed and/or elected official. Moreover, the number of EDP installations in
operating departments also has increased markedly during this time. These structural
changes can be interpreted as attempts to enhance the responsiveness of EDP services
to non-finance users, particularly to the top managers’ definition of the needs and priori-
ties for EDP use and to their growing awareness of the potential of automated informa-
tion systems as management tools.

(b) Instability of EDP operations. EDP operations in the larger U.S. local governments
are characterized by a surprising level of instability (Table 3). In particular, there are
frequent major changes in computer equipment. During the last 2 yr, over two-thirds
of the local governments reported a change in generation of the computer mainframe,
a change in the mainframe vendor, or a substantial change in the central processing
unit core size. These hardware and equipment changes generate other changes, including
conversion of existing programs, staff retraining, and modification of data collection
procedures.

Other important sources of instability are changes in data processing management
and frequent changes in development priorities for new applications. Many of these
changes are unplanned and, apparently, unanticipated. Data processing managers report
that they expect changes in most categories about as often as in the recent past, except
with respect to the management of the computing operation (that is, their own job!).
The present pattern seems the most reliable predictor, and thus it is likely that the
current high level of instability will continue.}

The state of information technology
EDP resources

Although the proportion of local governments using EDP is high, the level of the
EDP operation, when measured by the level of expenditure, staff size, and computer
capacity, varies considerably among local governments. These measures of resources
allocated to the EDP operation can be summarized briefly.§

Expenditure. Local governments, on the average, spend about 1% of their total operat-
ing budgets on EDP, with larger governments spending a greater proportion of their
budget than smaller governments (Table 4). In every population category, cities’ average
total expenditure on EDP is greater than counties’; but counties spend a greater share
of their budget on EDP than do cities. This might be accounted for by the fact that
county governments, relative to city governments, normally provide more large-scale

T It is important to note that the smaller local governments exhibit considerably less instability than the
larger governments. Field research suggests that these instabilities are a function of the government’s length
of EDP utilization (rather than of size or of the nature of current technology). Thus it might be that the
smaller governments will experience increasing instability.

I More extensive presentation of these data is found in Kraemer et al. [5] and Matthews et al. [6].
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Table 4. U.S. ¢city and county data processing expenditures, 1975, by population

AMverage

budgeted Average \erage Vwerige
expenditures EDP expenditure computer hardware total FDP
Total for data as o, ol expenditure personnel
sovernments processing ol total s o L of
reporting mstalfationgs) operating tutal FDP Ibp 1
Classification (N} tn thousands) budget budget Dep Pepts
N

Total all cities wu7 143 ng 43, 220 39
Population group*

00000 and over 20 3506 1.0 0] P12s A0

230000 499,999 24 [RISHY [ A 3.2 (%

100,000 249,999 w4 474 it s 19.06 SN

50.000 99999 1a 157 14 47 K [

25000 49999 266 Of 8201

104040 24999 423 ox )3

N

Total. all countics 412 87 1.2, PR RER 1.2
Population group

S00.000 and over 48 2708 1.8 34 5.6 249

250,000 399,999 St N 1.8 43 290 w.s

100000 2399949 "7 292 16 a8 143 34

SO 9y YUYy TS R 06

25000 49999 hRY 42 [}

tn.ona 246999 63 23 i

* These figures are probably underestimates due to incomplete responses from some of the multiple installa-
tions in thesc cities.

record-keeping services (services such as voter registration lists, property tax assessment
files, welfare and health care records) that are lacilitated by automated applications.
Also, the geographic spread of counties might make EDP attractive as a tool for integrat-
ing county functions and for facilitating the use of data by operating units that arc
geographically dispersed.

These comparative figures are based on direct EDP expenditures. If EDP-related
expenditures in user departments and in management are included. the actual cost of
EDP might account for 2-3°; of total expenditure. In the governments surveyed. about
40%;, of the expenditures for EDP relate to equipment with the bulk of spending allocated
to staff and softwarc.

EDP staff size. Personncl in the EDP department comprise. on the average. about
1.0, of the total local government employees in citics and about 0.3, in countics.
About one-fourth of the total EDP staff are analysts and programmers. As onc might
expect, the average number of EDP staff is directly related to government size. It 1s
noteworthy that about one-fourth of EDP staff have been decentralized to user depart-
ments in the local governments surveyed.

Table 3. Sclected characteristics of computing equipment and operations for ULS. cities and countics. by

population
\verage no
Average Average of automated
No. of Average total core Median number appheations
governments number ciapacity wtal core ol CRT currently
Classification reporting of CPUYs in bytes capacity terminals operational
(K1 (K)
All cities 6063 1.2 153 4 4 1
Population group
S00.000 and over 0 4.0 [UK6 1330 72 03
250,000 499,999 2% 21 A3 N " 44
100.000 249999 7 1.4 MG 144 0 s
S0.000 99 999 178 1.1 R 32 2 23
25000 49,999 174 11 4 22 i
000 24909 184 [KS) 27 1o <
All counties 251 14 206 156 14
Population group
300000 and over kT 2 1246 640 40 47
250000 499,999 53 15 el 196 15 30
100,000 249,999 i I3 133 64 ] ]
SO.00099.999 47 T e he} s
25.000 49.999 2 R 48 24 4
10.000 23949 £ o A 1h 4

Leaders (.. .) indicate not reported.
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Computer capacity. Computing capacity is closely related to government size and
level of expenditure for EDP. Larger local governments often have more than one
large mainframe, have large core capacities in their machines, and utilize time-sharing
extensively (Table 5). However, the greatest proportion of local governments have only
one mainframe, with small or medium core capacity and with batch computing. This
limited capacity indicates that most governments cannot provide interactive data pro-
cessing and probably cannot service more than a few departments in the local govern-
ment with extensive applications.

EDP applications

In terms of total number of applications that are automated, larger governments
tend to be much more extensively automated than smaller governments, particularly
in counties (Table 5). The largest cities and counties average more than 45 different
functional activities (from a list of over 250) that have currently automated applications.
The average number of operational applications in the small governments is quite low,
although there is substantial variation. It is evident that the use of EDP has penetrated
the operations in moderate-sized city governments much more broadly than in the
cquivalent-sized counties. Although different governments have somewhat different func-
tional responsibilities, it is valid to conclude that, in general, larger governments and
city governments are more extensively automated.

Figure 2 examines the level of complexity rather than the sheer number of automated
activities in local governments. The majority of EDP applications involve the automa-
tion of routine tasks—about three-fourths of all automated applications can be classified
as ‘information processing tasks’ which do record-keeping or calculating/printing.¥ The
remaining applications are distributed among the more sophisticated tasks involving
record searching, record restructuring, sophisticated analysis, and process control. There
is substantial similarity in the relative frequency of each type of information processing
task for cities and counties.

A third method to characterize the EDP applications of local governments is to
examine the number of applications in various functional areas. The largest number
of automated tasks is in the area of accounting and financial control. Figure 3 character-
izes the level of automation both within and between functional areas of local govern-
ment. The vertical scale in the figure (‘commonality’) indicates the percentage of local

Cities Counties

Sophisticated
analytics \

Process Sophisticated Process
control analytics /confrol

Record —__
restructuring

Record
restructuring

Record Record —-
searching 37% (3458) searching 39% (2336)
L _Record-keeping A Record-keeping
100 % (9383) 100% (5914)

Fig. 2. Per cent of total operational computer applications in U.S. cities over 50,000 and counties
over 100,000, by type of information processing task. Parenthesized numbers are the number
of applications.

1 This system of classifying information processing tasks in described in Danziger [7].
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Fig. 3A. Commonality® and intensityt of computer automation in various municipal functions,
cities over 30.000 population.

* Commonality cquals the per cent of all cities reporting the current use of EDP which
have onc or more operational/planned applications in this arca.

T Intensity equals the average number of operational/planned applications in the functional
arca for all cities with one or more applications operational in this arca.
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Fig. 3B. Commonalityf and intensityy of computer automation in various county functions.
countios over 100.000 population.

2 Commonality equals the per cent ol all counties reporting the current use of EDP which
have one or more operational applications in this arca.

S Intensity equals the average number of operational applications in the functional arca for
all counties with one or more applications operational in this arca.

A = Community development and public works: $ = Finance:administration: L] = General

Government: + = Human resources: O = Public safety.
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governments that have applied EDP to a specific function. The horizontal scale (‘inten-
sity’) indicates. for each specific function, the average number of automated applications
per site in those cities and counties with at least one application in that functional
area. Thus location higher in the figure reflects a functional area where EDP has been
widely utilized across many local governments and location further to the right in the
figure indicates a function which tends to be relatively more intensively automated.

In both city and county governments, it is the finance and police functions that
are most commonly and intensively automated. The assessment function also shows
a high level of automation in counties and in those cities which perform assessment.
Certain record-keeping functions, particularly personnel and purchasing records, reflect
high levels of EDP application. EDP use is also high for some record-keeping functions
that are usually the responsibilities of counties, such as voter registration and administra-
tion of the court system. And in those sites (again, usually counties) where public welfare
activities have been automated, the number of EDP applications is quite high. Among
city functions, moderate levels of EDP use are found in the area of utilities.

Generally, the data in Figs. 3A and 3B suggest that the primary emphasis of EDP
use in local governments has been on the revenue-producing and expenditure-controlling
activities, on some administrative housekeeping activities, and on police activities. In
other words, the technology has been applied primarily to facilitate activities of an
administrative and social control nature. Moreover, it appears that EDP primarily serves
local governments in the performance of internal bureaucratic tasks. To this point.
there are relatively few applications of automation to functions that deal directly with
planning and maintaining the physical environment or with providing human services.
Over the next 2 years, applications most commonly scheduled for development are:
revenue and expenditure forecasting; cash control; expenditure monitoring; police ser-
vice and facility planning; and police manpower allocation.

1I. THE IMPACT OF INFORMATION TECHNOLOGY
ON LOCAL ADMINISTRATION
Overview

As indicated above, EDP in U.S. local governments primarily helps local government
bureaucracies perform internal operations. To this point, there are very few computer-
based applications that provide direct information or direct service to citizens.t With
the exception of a few applications (e.g. health and welfare information and referral
systems), the most direct contact most citizens have with local government computing
is through the mail (e.g. utility and tax bills, voter notification).

Given this minimal impact of automation on direct service delivery to citizens, the
question of impacts is best considered in another form: has EDP provided more timely,
useful, comprehensive, and accurate information to local government employees and
thereby enhanced their ability to make good decisions. maintain efficient operations,
and deliver government services? The answer to this question is complicated. It is often
extremely difficult to obtain consistent or clear measures of improvements in the “value’
of local government’s activities,

We can begin to answer this question by considering the judgements of chief executives
in city and county governments.f Although the chief executives offer only one evaluation
of EDP impacts on local government, their perspective is the most comprehensive of
all local government personnel. This section discusses the chief executive’s evaluation
of EDP impacts on operations, local government management, and-local planning. These
findings are based on questionnaire responses from about 80% of the chief executives

+ Those applications which do exist are highly experimental and usually involve other information technolo-
gies, such as two-way cable communications, wherein the computer technology might be a small part of
the total application.

I Chief executives include city managers, mayors, county administrative officers and county board chairmen.
Complete discussion of the chief executive’s views is presented in Kraemer et al. [8].



30 Jamis N, DanziGgEr. KeNngETH L. KrapMeEr and Jonn Lespir Kina

Table 6. U.S. city and county chief executive's beliefs about the operational impacts of computers
and data processing

Pereentage ndicating

Stronghy Strongly
Question aarec Agree I'ndeaided Disagree disigre
“In the future. the computer will become much more
essential in the day-to-day operations ol this govern-
ment” (N = 564 AU Y < | u
“For the most part. computers have not reduced the
cost o government operations where they have been
applicd” IN = S63) R 42 = h 3
“Computers usuadly enable a reduction o the st
necessary to perform a task.” (N = 30d) 3 28 25 Y 3
“For the most part. computers have clearly inereased
the speed and case of perfornince of government oper-
ations where they have been applicd.”™ (N = 305) AR a0 12 4 0
“The use of computers and data processing results in
arealer cooperation among the operating departments

and agencies.” (N = Sody 0, 43 3T 14 |

in the U.S. cities greater than 50,000 in population and counties greater than 100,000
in population. We integrate these views with our own appraisal, bascd on extensive
field research.

Impacts on operational performance

The generally favorable attitude of chief exccutives toward EDP 1s indicated by the
fact that 95%; of them agrec that the computer will become more essential to government
operations in the future (Table 6). But their evaluation of current impacts is more
ambivalent. A common rationale for obtaining computers has been the argument that
EDP use cnables a government to accomplish its functions with smaller staffs and
lower costs. According to chief execcutives, this beneficial impact has not materialized.
Fewer than one-third of the executives feel that computers have reduced staff for the
operations to which they have been applied. Similarly. fewer than a third feel that
computers have cffected reductions in costs were applied. It 1s clear that EDP has
facilitated cost and staff efficiencies in some cases. One obvious instance is where auto-
mation reduces the number of personnel needed to perform routine clerical tasks. such
as calculating charges and printing bills. Also. computers can cnable a government
to avoid greater costs. For example, real property can be appraised at more frequent
intervals and without hiring additional staff by using computerized regression analyses
to estimate property values.

While there have been some staff/cost reductions and avoidance, chief exccutives do
not feel that this widely claimed benefit of computing has been realized. Why not?
The answer seems to lie in the problematic relationship between EDP use and a local
government’s overall cost and staff situation. Although the computer can eliminate the
need for certain clerical personnel, automation itself creates a demand for technically-
trained personnel both in the EDP function and user departments. Usually, the displace-
ment of lower-paid clerks is offset by the nced to hire higher-paid EDP technicians
or user professionals. Moreover. clerks continue to be required for data entry. In fact.
automation often stimulates the collection and entry of additional data. requiring cven
more data entry personnel. Also, it has been common for local governments to eliminate
displaced personnel by natural turnover and retirement. In such cases. the impact of
computerization is unclear. and there are additional short-run costs during the period
when both the EDP operation and the excess staff are maintained [7.9].

The clearest favorable impacts of EDP on operational performance have been in
the automation of three kinds of applications. The first involves applications that require
the processing of very large or complex files. such as land parcel records for taxing
purposes. customer utility accounts for billing purposes, or traflic ticket files for following
up on fines. The sccond involves applications that require the frequent search and updat-
ing of files. such as wanted persons files or stolen vehicle files in law enforcement.
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The third involves applications where geographically dispersed locations need rapid
access to centrally stored information, such as neighborhood health and social service
centers that need immediate access to centralized client records. In these areas, comput-
ing probably has resulted in cost savings or cost avoidance. in improved information-
handling related to service delivery or revenue-generation, in staffing efficiencies, or
in all three. Thus despite the ambiguity of specific service delivery benefits from EDP
use, over 80°%, of the chief executives agree that computers have in some way increased
the speed and ease of government operations where they have been applied.

Impacts on coordination and control

Impacts of EDP on the capabilities of the government for coordination and control
can be classified according to impacts on integration of governmental functions, on
the relationship between supervisors and staff personnel, and on management decision
making and control.

Integration of governmental functions. It has been postulated that EDP operations
would tend to increase communication and coordination among the different depart-
ments within the organization [10, 11]. About one-half of the chief executives feel that
interdepartmental cooperation has improved since the introduction of EDP, whereas
fewer than 15% feel it has not (Table 6). The large number of undecided executives
indicates that the impact of EDP on interdepartmental cooperation might be ambiguous
or difficult to assess.

Supertisor/staff relationships. Another common prediction about EDP’s impact on
organizations has been that it would alter the relationships between staff personnel
and their supervisors, primarily by improving the ability of a supervisor to monitor
subordinates [ 10, 11]. Chief executives generally do not believe this has happened (Table
7). However, it is likely that subordinates would be more sensitive to this impact of
computers than the top executive. Evidence from URBIS field work indicates that subor-
dinates do feel they are being more closely supervised where their superiors have access
to computer-generated workload statistics. Such situations are most apparent among
patrol officers and detectives in police, welfare workers, and health service personnel.

Management decision making and control. A most interesting predicted impact of EDP
on organizations was that it would greatly improve management’s capabilities for deci-
sion making and control by increasing the quantity, quality, and timeliness of useful
information [2, 10]. The great majority of local government chicf executives agree that
EDP generally has increased the amount of helpful information available for manage-
ment decisions (Table 8). But most of the chief executives also believe that much of
the potentially useful data currently gathered by their governments is not organized
in ways that facilitate its use. In those sites where top management frequently receives
information or reports based on computerized information, chief executives tend to
perceive more favorable impacts from computers on decision making, operational per-
formance, and administrative control [12]. Much of the improvement from automated
information systems in these governments seems to result from the manager’s increased
capability to capitalize on the available decision data already existing in operational
files. By use of aggregated information on government operations and by use of excep-

Table 7. U.S. city and county chief executive’s beliefs about the im-
pact of computers on the supervision of subordinates

“Has the use of computers and data processing
significantly altered the relationship
between supervisors and staff in Per cent
departments which use them?™ indicating N
No 00, (33%)
Yos, tended to give supervisors more control
over staff 280, (136)
Yes, tended to give supervisors less control
over staff 20, [R1%)]

Total 100", 484y
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Table 8 U.S. city and county chief exceutives™ beliefs about information available for decision
making

Percentage indicating:
Strongly Strangly
Question agree Agree Undecided Disagree disigree

“In general. computers provide information which is
helpful to me in making decisions.” (N = 562) RO 9 o O "

“The computer makes information available to depart-
ment heads that was not avaitable before™ (N = 562) 37, 4 3 4 il
*Reports and other materials produced by the com-
puter are too detailed for my use™ (N~ S61)

[
B2
o
7
B

“Much of the data gathered by this government in its
daily operations is not collected or organized in ways
that provide uscful information about community con-
ditions and government operations.” (N .- 361) 9 47 s

S properly designed and managed. much of the data
gathered by this government in its daily operations
could be collected and organized in ways that provide
useful information about community conditions and
government operations” (N = 559) 28°, 6} 7 i i}

tion reporting systems, many managers feel they have been able to improve their control
over the operational activities of certain departments, over the personnel assigned to
different tasks, and over budgeting, expenditure and cash flow.

Impacts on planning local futures

Computers might provide assistance for three kinds of planning activities: modeling
the dynamics of the urban environment, monitoring change in the environment, and
estimating the effects of specific government interventions in the environment.

The construction of elaborate computer-based models, particularly simulations, for
predicting future conditions and for evaluating urban development alternatives is appeal-
ing. This kind of computerized urban planning assistance is uncommon in the United
States today, although much experimentation with urban models occurred in the
1960’s [13-16]. Three factors operate against successful implementation of such modeling
as a usecful tool in urban planning. First, the models themselves are often complex
and involve many conceptual and methodological problems. Second. acquiring and main-
taining reliable and valid data for the large-scale models is a costly task and is usually
beyond the scope of a local government’s continuing data collection activities. Third.
such models, while useful to professional planners, typically have little overall impact
in planning decisions. The planning process in most U.S. local governments is highly
political and involves interactions among many competing interests. Thus, the results
of any model tend to be only one of many critical factors in decisions about comprehen-
stve planning.

Currently, the monitoring of environmental change is a morc promising kind of com-
puterized planning assistance, and it is occurring in some U.S. local governments. In
these applications, EDP can provide the analyst or planner with the ability to gather
data on a number of relevant variables, to construct social indicators from these data,
and to mecasure and assess the changes in these factors over time. For example, such
a system might be used to evaluate patterns of demographic change in order to identify
areas of need for the location of future municipal service facilities.

The third kind of computerized planning assistance is the most common in local
governments today. It involves the use of operational models to cstimate the possible
short-range effects of proposed or anticipated changes. Applications of this kind are
illustrated in routing roads and utility corridors, scheduling public transportation, exa-
mining the impacts of alterations in local revenues and expenditures, and anticipating
demands on municipal utilities such as water and electricity. In gencral, computerized
planning applications. particularly the morc modest ones, will be increasingly utilized
as more sophisticated softwarc diffuses to local governments and personnel gain confi-
dence in its use and results.
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I11. CRITICAL ISSUES FACING LOCAL GOVERNMENTS IN
THEIR UTILIZATION OF INFORMATION TECHNOLOGY

A number of important problems and issues relate to the ongoing utilization of EDP
by local governments. These issues involve the development and management of EDP.
the sharing of the technology, and the response to privacy and security concerns.

Development of information technology capability

Given the increasingly high percentage of U.S. local governments using computers,
the question facing local government policymakers is no longer whether ‘to adopt
or not to adopt’. Rather, the key questions concern the rate and nature of EDP develop-
ment, in terms of expansion of automated activities, upgrading of hardware and software.
and anticipation of the changes caused by development.

The pressure to expand the range of automated activities is persistent, due to the
inertial and almost endless dynamic of the EDP ‘development phase’. In fact, the data
processing installations surveyed report that. on average, their government has 6.0 auto-
mated applications ‘currently under development’. Remarkably, they report over 23 ad-
ditional applications which are ‘planned for development within the next 2 years’ [17].
While the feasibility of rapid development of as many automated applications as (on
average) are currently operational is problematic, these figures suggest the expansionist
perspective in many local governments. Given the ambiguous character of EDP impacts,
it may be sensible for local government to counter the question ‘what should be done
next?” with the question ‘should anything be done next?” At least, it appears local govern-
ments will benefit from considering a range of alternative approaches to the design
or re-design of an automated task.

Development decisions are often justified on the basis of cost-benefit analyses. But
local government EDP operations are quite difficult to evaluate in terms of costs and
benefits because most generate public goods to which no ‘market price’ can be attached.
And the attempt to undertake a cost-benefit analysis of the use of EDP on some func-
tional task is particularly difficult [18, 19]. On the benefit side, placing a monetary (or
any quantifiable) value on such outcomes as ‘improved police protection’ or ‘more accu-
rate government records’ is quite problematic. Similarly, on the cost side, there are
problems in correctly accounting for costs in a complex, time-shared technically sophisti-
cated, and ‘lumpy’ resource like the computer and the staff supporting it. While some
sort of cost-benefit calculus is advisable when making reasonable development decisions,
decision makers often seem insufficiently sensitive to the slippery nature of cost-benefit
estimates and the effect of biases in the estimators.

A final concern in the development of EDP stems from extraordinary development
costs which result from instability in EDP operations. Unplanned changes, such as
a sudden change in top EDP management, almost always generate substantial costs
across the range of EDP services. Planned changes, such as the upgrading of computing
equipment, new applications development, and the reorganization of the EDP operation,
can be anticipated and possibly counteracted. But even such ‘limited’ development
changes tend to have disruptive effects on a wide range of otherwise stable arrangements
within the EDP operation, between EDP and users, and in users’ own activities. The
cumulative effects of these planned and unplanned disruptions in the data processing
environment create costs that can reduce the level of ‘net benefit’ calculated for the
implemented version of any single system or change.

Managing information technology. The discussion of development and instability relat-
ing to EDP suggest that EDP is not only a problem-solver, but also a problem-genera-
tor.t The key to successful utilization of EDP, it appears. is continual management
attention and control. In particular, it is clear that top decision makers should take
an active role in critical decisions about EDP development. Yet the data show that

+ This idea was first articulated by Rob Kling of the URBIS Research Group.
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to the extent chief cxcecutives are involved in EDP decisions, they tend to concentrate
on equipment decisions [ 207]. This is somewhat understandable. given the cost and visibi-
lity of such decisions. But it is decisions relating to development priorities that most
critically affect the naturc and quality of the changing information environment.

Broadly. the EDP unit ought to bhe a service provider— that is. a provider of informa-
tion processing services—to information users in the local government. The failure of
top managers to control EDP and to insure that it serves the objectives of management
itself and of users can have serious conscquences. Ineffective control helps insulate the
EDP function from being accountable to either management or user. If EDP is uncon-
trolled. it is likely to become a “skill bureaucracy” within the local government: a self-
serving organizational unit that deminates its own domain through its relative monopoly
of technical expertise [17]. Like other skill bureaucracies. the EDP unit may be driven
by its own imperatives to maintain its autonomy and freedom from control. to expand
its activities, and to dominate the user client relationships.

The service provider role of EDP can be accentuated by positive management inter-
vention. Managers can take an active role in priority-setting, and might chair a policy
board which governs EDP use. The EDP unit can be put on a specific multi-ycar
development plan that emphasizes short-term goals. Demand for EDP services can be
regulated by a sensitive mixed pricing mechanism. Users can be given more control
over the EDP unit by placing analysts or programmers directly in the user’s chain
of command. Service contracts between EDP and users might be established. with pay-
ment to EDP contingent on the fulfillment ol specified levels of service. These actions
can stimulate a service provider perspective within the EDP unit and might minimize
its skill bureaucratic tendencies [17].

Sharing the technoloyy

In recent years there has been considerable promotional discussion about the sharing
of technology advancements among local governments. With respect to local government
EDP, this interest in “technology transfer® has centered in the inter-governmental transfer
of EDP applications. The rationale behind the transfer argument is that by sharing
applications with one another. local governments can capitalize on each other’s develop-
ments and avoid the unnecessary costs incurred in ‘reinventing the wheel’. Despite the
intuitive appeal of this concept. a critical examination of transfer reveals some serious
problems.

The extent of computer applications transfer among U.S. local governments is
low [21]. Only 229 of the local governments have transferred any applications within
the last 2 years, and only 23, plan to do so in the next 2 years (Table 9). Of the
transfers that do occur, most involve simple. stand-alone applications that serve routine
operational or middle management tasks such as payroll printing or report preparation.
The hope that sophisticated EDP application packages would be broadly disseminated
by transfer generally has not been realized.

Table 9. US. citics and counties, actual and
planned transfer of applications

Have Plun to

transfereed transfer

s

Por eent of governments iss, 22

Average number of applications 14 1.5
Conntics

Per cent of governments U 25

Average number of applications 1.6 1.9
Total. all ities and counties

Per cent ol governments 2 RN

Averuge number of applications 1.5 L

“ During the last 2 yr.
" During the next 2 yr.
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Why hasn’t applications transfer flourished? The notion of technology transfer is
attractive; but it does not address certain realities of local government EDP situ-
ations [21]. There are two kinds of problems with transfer. The first problem is the
assumption that transfer is an easy process and always saves money. In fact, transfers
often face many difficulties which lead to costs that can exceed development savings.
Since most automated applications are developed to meet the specific needs and charac-
teristics of one local jurisdiction, they might not fit the needs of other governments:
there might be serious differences in technical (hardware or software) compatibility;
it might be hard to integrate the new applications into the EDP activities of the new
site; the application might have been developed to fit a different set of government
operating procedures; documentation might be insufficient. Moreover, local EDP staffs
tend to be unenthusiastic about transferring-in and converting an application (tedious
work) when they could develop the system themselves (EDP-as-craft). The second prob-
lem with transfer is that of underestimating the long-range value of in-house develop-
ment, despite its higher initial costs. In-house development can have two particular
benefits: (1) the application is tailored to the particular needs and characteristics of
the local government; and (2) staff competence for effective maintenance and improve-
ment of the application is an incidental benefit of in-house design.

Despite the current low level of transfer among local governments, most chief execu-
tives prefer obtaining computer applications by transfer from another government (52%,)
or from a private vendor (14%) rather than developing computer applications in-house
(34°¢)[22]. This preference of the chief executives suggests top management support
and pressure for future transfers.

It is likely that future improvements in EDP technology and in personnel skills will
make the transfer of software applications components simple, efficient, and cost-effec-
tive. However, it might be that the most important current value of transfer is the
possibility for greater sharing of approaches to EDP problems and sharing of concepts
for automating tasks. This kind of sharing facilitates learning from the mistakes as
well as successes of others.

Issues of privacy and security.

One of the most commonly cited concerns about the use of EDP in government
is the problem of personal privacy and the security of sensitive data. This concern
exists in many countries, and has resulted in the enactment of legislation designed to
protect individuals from the misuse of personal information held in government records.
In the U.S.. this topic has been the subject of several congressional inquiries, a presiden-
tial commission, numerous task forces within government agencies, and a growing
number of federal, state, and local legislative efforts aimed at the protection of individual
privacy. In all these, computerized records of personal data are cited as being particularly
hazardous to privacy [23].

Of the local governments surveyed, less than 20°%, of the chief executives reported
that an individual or local group had complained about the collection or release of
personal information. Most of the executives (73%) agreed that individuals should have
the right to control a local government’s use of information about them [22]. Despite
the attention devoted to this issue, most records of personal data currently held by
local governments are neither sufficiently detailed nor integrated to pose a major threat
to privacy. But only one in five local governments have passed ordinances relating
to the privacy and security of local government records. It appears that the stimulus
for widespread institution of privacy ordinances will be either a serious privacy incident
or pressure from state or federal legislation.

V. CONCLUDING OBSERVATIONS

This essay has attempted to provide a broad perspective on the experience of city
and county governments in the United States with information technology. Given the
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extremely rapid rate of change in EDP use by American local governments. @ summari-
zation of the current state of development in the technology scems the most appropriate
‘conclusion’.

Virtually all of the larger city and county governments in the United States now
use computers. Within another decade, all but the very smallest local governments will
have adopted EDP technology. Despite widespread usc of EDP. there is currently a
substantial amount of variation between local governments in the extent to which their
activities are computerized. in the sophistication of hardware and software cmployed.
and in the organizational arrangements for controlling EDP.

The data indicate that local governments have developed EDP capability on their
own, primarily in applications serving basic operations. However. a theme underlying
this examination of local government EDP 1s that development of the technology has
been relatively uncontrolled. If local governments are to maximize the benefits [rom
the technology. it is clear that local policy-makers and managers will have to take
a more active role in guiding the use and cxpansion of information technology. Among
other things. this will involve continuous monitoring and control of the EDP operation
by major appointed and clected officials.

Most current computer applications in local government are applied to routine.
operational tasks. Yet it has often been difficult to specify clearly the impacts of these
EDP uscs on local government activitics. Computers scem to have icreased the speed
and case of operations on many tasks. to have reduced cost andior staff on some
basic clerical applications. and to have provided uscful information to managers. But
many of the expected benefits from applying information technology to the functions
of local government arc cither unclear or unrealized.

A rhetoric has developed that claims computers can “solve” urban problems. It is
true that local governments, cither through their own initiative or as implementors
of federal and state policy. arc attempting to respond to major social problems manifest
in their areas. But computers generally have not had a direct impact on solving such
problems. Rather, their impact has been indirect. through enhancing the ability of local
governments to take effective action. For example. as urban governments lace fiscal
crises, the contributions of the computer to better financial management (e.g. more
timely information during the budget-making cycle; more reliable cash flow data for
investment decisions) and 1o greater efficiency and effectiveness (¢.g. more frequent reap-
praisals of property values: follow-up systems which reduce billing delinquency rates)
arc certainly an assistance [24]. There are similar instances in ncarly cvery sphere of
local government where EDP has been applicd.

A few projections can be made about the use of EDP in U.S. local governments
over the next decade. There will be continued extension and development of automated
applications in routine. internal operations ol local government. Computer uses which
facilitate management contro!l and planning will also cxpand substantially. Moreover.
there will be a continuing stream of experiments in which individual local governments
attempt to apply sophisticated aspects of computer technology to a particular function.
In addition to this relatively uncoordinated activity, institutional mechanisms will be
established to facilitate the inter-governmental transfer of applications software.

Given a continuing [ast pace of development ol information technology. it is rcason-
able to forecast that EDP will be a significant transformer of the local government
operation. Such development includes both the fuller mastery of existing technology
over time and also the introduction of newer aspects of the technology. including mini-
computers. micro-computers. cable communications networks. and data base manage-
ment systems. At very least, the technology will continue to be a major source of instabi-
lity for many established modces of operation in the government. In those local govern-
ments which are most innovative and ambitious in their use of information technology.
one can predict a fascinating clash between the transforming capacities ol the technology
and the conservatizing tendencies of local government organization and personnel. More
broadly, these technologies have the potential to alter and intensify the local govern-
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ment-citizen interface through innovative applications that provide direct service or
information to citizens. Given the history of technological innovations, it is likely that
local governments will gradually muddle through toward increasingly efficient and con-
structive utilization of the developing information technologies.
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