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One of the most serious problems with cur-
rent perspectives on the use of analytical
methods in the examination of social problems
in urban areas has been the failure to appre-
ciate the relationships between the questions
asked and the kinds of information needed to
answer them.l The multitude of divisions in
social science theory and practice notwithstand-
ing, two positions have emerged: theories have
either been developed with idealized information
bases in mind or been constructed to account for
existing data. Rarely is any consideration giv-
en to the information requirements for answer-
ing specific classes of questions; even rarer is
there a recognition of the need to develop theo-
ries of information collecting and organization
in terms of the needs of inter-related problem
areas.“ The structure of urban data systems
has, in effect, been treated as an almost exo-
genous condition in the development of social
theories and methodologies.

While it is apparent that theories of urban
structure and change (and the associated plan-
ning and policy decisions as well) should re-
flect a detailed understanding of the social and
economic processes operating within our cities,
contemporary analyses have unfortunately been
restricted by the nature of existing types of
information systems.3 In the United States, for
example, empirically-oriented urban theories and
models have been developed largely in terms of
the coarse spatial and temporal structure of the
federal decennial census and other cross-sec-
tional descriptions of state characteristics,
rather than in terms of descriptions of activi-
ties and processes. Even when survey data are
available, they are usually simply more detailed
cross=-sectional accounts which make little ef-
fort toward adequately capturing the incremental
nature of changes in urban areas. The use of
such information systems effectively restricts
the range of questions and theories to those ap-
propriate to the depiction of state descriptions
and equilibria conditions (Machlup, 1963: 9-42);
theories of social change are usually precluded
and planning and policy decisions are forced in=-
to ad hoc environments.

Although there have recently been several
moves in the United States toward investigating
sources of data on urban social and environ-
mental characteristics and their potential util-
ity in the development of comprehensive urban
information systems (e.g., American Society of
Planning Officials, 1967; Dunn, 1965; Hirsch
and Sonenblum, 1970; Kaysen, 1969; Kraemer,
1969, 1971; and Westin and Baker, 1972), para-
doxically very little attention has been given
to investigating the relationships among infor-
mation systems, social theories, and the kinds
of pragmatic situations in which they are used.
In part, this state of affairs is the result of
the complexity of the problem: information sys-
tems cannot, in principle, be given universal
specification, nor can the needs of the variety
of possible users be known or taken into ac-
count. Equally important, however, is the frag-
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mented manner in which the problems concerning
the organization of information systems have
been handled: for example, administrative,
planning, social science, and other needs are
often analyzed in entirely different ways. Thus,
there are strong reasons to begin reformulating
and revitalizing our approaches to social sci-
ence data collection and use, But any new ap-
proach must be grounded on (i) a careful inves-
tigation of data needs in specific theoretical
and pragmatic contexts, (ii) an understanding of
the kinds of benefits and disbenefits which can
be expected to accrue with the use of alterna-
tive types of information systems, and (iii) an
appreciation of the associated political and le-
gal consequences of various data collection and
utilization programs. The former issue may be
regarded as a problem involving the development
of empirically grounded, instrumental social
theories and models; the latter two are concerned
with the evaluation of effects of the implementa-
tion of urban information systems.

To provide a substantive basis for the ex-
ploration of these ideas, it is necessary to ex-
amine the problems of information systems design,
model and theory development, and implementation
within a specific empirical context. In effect,
a pilot study is needed which permits an assess-
ment to be made of the uses and effects of dif-
ferent types of information systems. Unfortu-
nately, a broad-based study of this type would
require a form of social experimentation which
is both expensive and politically prohibitive.

A more limited investigation has now become
feasible, however. 1In 1971, Wichita- Sedgwick
County (Kansas) began taking a detailed, annual
enumeration of the population and dwelling-units
for the entire metropolitan area. By using these
data as the empirical base for the development of
longitudinally-structured files, a detailed ex-
amination of the effects of developing and using
such an urban information system can be under-
taken.? The intent of this essay is to outline
the motivation for the experiment and trace the
steps to be taken. Note, however, that the pur-
pose of the experiment is to evaluate the prac-
tical design, implementation and utilization
features of the information system; as such, it
should be viewed as the basis for 'models of
data' (in the sense of Moore and Gale, 1973),
rather than as a comprehensive system for use -
with the kinds of theories which have developed
in other contexts.

The discussion will be presented in four
parts. Section 1 will outline some of the back-
ground considerations in the design of urban in-
formation systems. A summary of the main points
of the experiment in the design of such a system
will be given in Section 2, Section 3 will offer
some conjectures about the policy implications
and potential institutional impacts of changes in
the design and use of different urban information
systems. Finally, Section 4 will present the
conclusions of the argument. The idea here is
thus to provide a systematic explication of the
kinds of considerations which bear on the devel-



opment and utilization of such information sys-
tems.

1. Information Systems and Social Theories
The development of various urban data sys-
tems over the past decade typifies the response
of a technological society to the range and com-
plexity of public issues and problems which it
faces. It is a recognition not only of the need
for effective information processing for public
decision-making, but of the failure of politi-
cally-based methods. Unfortunately, in the
spirit of technological optimism, the design of
current information systems has primarily em-
phasized existing data collection programs,
technologies, and approaches to decision-making.
And although there has been general criticis?
of such approaches to urban decision-making,
the diversity of these comments has made it dif-
ficult to identify the grounds for making posi=
tive substantive changes. There are users of
information systems who want to promote speci-
fic requirements; there are visionaries who
foresee a system of social accounts and indica-
tors which parallel national and regional eco-
nomic accounts and indicators; and there are
professional statisticians who are concerned
primarily with obtaining adequate data for use
within the framework of existing theories and
methodologies. 1In the midst of this heterodoxy,
however, is a kind of methodological orthodoxy.
Consider, for example, the argument by Hirsch
and Sonenblum (1970: 1):
...the information environment is being
improved through three related develop-
ments: first, modern technology makes
it possible to collect, organize, store,
and retrieve vast quantities of basic
data which can be further processed
through a data bank framework. Second,
analytic models are being refined and
improved making it possible to be more
specific in the identification of rele-
vant information for decision purposes.
Third, decision making institutions them-
selves are being improved to more ration-
ally apply relevant information to spe=
cific problems and to more quickly adapt
to, and anticipate, changing circumstances
that may affect the problems under con-
sideration.

An orthodoxy thus appears as faith in soundness
of the design of contemporary methodologies and
a general optimism with regard to the adapta-
bility of existing technology.

The issue is not quite this simple, how-
ever. While recent advances in the organiza-
tion of data banks and high speed information
processors provides a recognizable foundation
for such technological optimism, at the same
time there has been little in the way of a ser-
ious examination of the kinds of data and in-
formation systems which are needed for examin-
ing specific classes of questions. Problems in
the design of urban information systems have
thus been generally equated with hardware and
software development, the reorganization of
existing data, and the use of technocratically
based decision-making institutions;7 scant at-
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tention has been paid to the problem of design-
ing information systems which are appropriate
for examining social processes and decision-
making procedures at the urban scale. As Dunn
(1974: 22) has pointed out:

It should now be clear that a theory
problem lies behind the design problem.
This obtains at two levels. When we
speak of ''existing and potential in-
formation processors,'" we are making
an implied reference to our theories
and models of social science and so-
cial organization. The symbolic rep-
resentation of those theories and
models governs the way we designate
symbolic data elements. At some
point we must concern ourselves with
a comparative analysis of the struc-
ture and symbolic data requirements
of the various theories of social
science and operating models of so-
cial organization.

On this view, the design of urban information
systems is thus more a problem of technological
adaptation; it also requires a restructuring of
our view of social modelling and practice in
order to account for the on-going relationships
among social theories, information, and infor-
mation processors.

Paralleling the kind of criticism Dunn of-
fers on the 'data integration cum information
retrieval' approach to the design of urban in-
formation systems, is another, more substantive-
ly-based, discussion of the aims of the char-
acter social indicators. For example, Sheldon
and Freeman (1970: 103) have argued that

...a viable alternative is to redirect
and rechannel existing efforts, to re-
formulate the goals of the social in-
dicator movement, to modulate the pro-
mises on the utility of indicators in
ways that make them realistic, and to
exploit the momentum gained from the
movement to improve the quantity and
quality of data on the structural out-
lines and social processes of society.
There are extensive needs and attrac-
tive possibilities of three types that
can be promoted. The social indicator
movement can contribute (1) to improved
descriptive reporting; (2) to the anal-
ysis of social change; and (3) to the
prediction of future social events and
life.

The point made here also emphasizes the strong
dependencies between theories of social pro-
cesses and the design of information systems; in
effect, the contention is that viable theories
of urban social processes must refer both to the
kinds of concepts and entities that should be
observed and the kinds of information which can
be effectively collected and processed.

Going hand-in-hand, therefore, are the
joint problems of social theory formulation and
information system design. Neither can theories
be developed without reference to the kinds of
data which are required to represent and evalu-
ate them, nor does information come in a theory-



free state.8 Theories, as potential answers to
questions, are designed with particular data
structures in mind; and information is collect-
ed, measured and organized in terms of (even
general) conceptions of what sorts of questions
they will help to answer.? Moreover, the types
of intended prescriptions and the existing
structure of the social decision-making insti-
tutions are both integral elements in this com-
bined theory formulation/systems design process
social theories which are instrumentally and
prescriptively oriented presuppose an informa-
tion system which monitors control variables;
and the control variables must, in turnm, be
viewed as such by the institutions which for=-
mulate and carry out social policies.

The problem of designing information sys-
tems for urban areas is thus anything but a
problem of simply reorganizing existing data
bases into computer readable files and adapting
existing software to retrieve bits of data --
though these are obviously important issues.,

It is an inclusive problem requiring attention
not only to the development of new classes of
social theories and data collection and organi-
zation procedures, but also to the design char-
acteristics of the social institutions which
are responsible for implementing and utilizing
such systems. As was noted above, owing to
both financial and political limitations, this
very general form of social experimentation
cannot be adequately fashioned at the present
time. Rather, a more circumspect approach is
required which examines the design of urban in-
formation systems in terms of incremental chan-
ges: that is, given the existing institutional
climate and the associated restrictions on data
collection and analysis procedures, we should
be able to investigate the interactions between
the development of new classes of social theo-
ries and the kinds of data which are required
to support each -- and then make some assess-
ment of the benefits which accrue to changes in
information systems design. This will, in fact,
be the strategy taken in the experiment to be
outlined in Section 2.,5.

The discussion thus far has addressed one
primary theme: it has been argued that current
social theories largely presuppose cross-sec-
tional descriptions and therefore tend to ignore
the more general problem of inquiry wherein
theories and information systems are jointly
designed; or as Maslow (1966) puts it, where the
only tool available is a hammer, there is a
tendency to treat everything as if it were a
nail. A second theme concerns the relation-
ships between questions and the information
used in their analysis; this point is of espe-
cial importance in the design of social infor-
mation systems and thus, before outlining the
experiment in the following section, a sketch
of this relationship will be presented.

Several recent essays which have presented
a perspective on social science inquiry in
terms of question-answering systems have main-
tained the position that different classes of
questions, and therefore potential answers (i.e.,
theories), presuppose different types of infor-
mation and information organization (cf. Dunn,
1974; Gale, 1974, 1975; and Gale and Horn,
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1975). Owing to variations in the kinds of sub-
stantive information associated with each type
of theory, the issue is unfortunately far from
clear at this point. Dunn (1974: 69-93), how-
ever, has presented a quite reasonable 'first-
approximation' which captures at least part of
the issue. As he sees it, there are four basic
types of representations of information:

(i) State descriptions., Representations of
this type depict the status, the results of the
performance, of systems and include five struc-
tural characteristics: ''the name of the entity
being represented, a time descriptor that speci-
fies the time of the observation, a space or
place descriptor, a descriptor that names the at-
tribute under observation, and a quantifier or
quality description that specifies the unit of
measurement, count, or attribute quality." (Dunn,
1974: 78). Such representations give cross-sec-
tional descriptions of the traits that an entity
possesses, the extent to which it is possessed,
and where and what time the observation is made;
in general, no indication is provided concerning
the time-dependent changes that give rise to the
specific observations, nor is there a self-con-
scious characterization of either the observa-
tional procedure or the model of measurement,
classification, and definition (Moore and Gale,
1973) . Furthermore, only under conditions where
the general structure of the processes is known
and are stationary can inferences be made con-
cerning the process of change. An example of
this type of information system is the decennial
census' depiction of population size by census
tract or block.

(ii) Activity descriptions. Representations
of this type depict state conditions as well as
the kinds of performance (or activities or devel-
opmental sequences) that give rise to them. To
the five structural characteristics of state de-
scriptions are thus added: "a description of the
nature of the act, the description of the rele-
vant pre-act and post-act states of the entity,

and the specification of the time span or dur-
ation of the act'" (Dunn, 1974: 82). Such a re-
presentation is thus a description of the state
of a system and the observed processes of change
(Gale and Horn, 1975); note, however, that the
use of the term 'process' here does not imply in-
formation on the properties of the institutions
which structure the performance patterns. Ex-
tending the example given above, an information
system of this type would be structured as a
longitudinal record of the sequences of births,
deaths and moves of each individual in the popu-
lation.

(iii) Developmental descriptions. Representa-
tions of this type depict, together with the as-
sociated state, activity, and programmatic de-
scriptions, the alternative goals (paths) which
any set of programs can entertain. Programs,
though fixed for any sequence of past observa-
tions, can also be treated in a developmental
context; new rules and norms, related to alterna-
tive system goals, can be formulated as part of a
representation of social processes and, as such,
can thus be directly included as an element of
the information system. The last extension of
the example would thus include a longitudinal re-
cord of population changes, a description of the



relevant ‘social institutions, and a characteri-
zation of alternative system goals and their
associated norms and rules.,

All of this is admittedly abstract. At the
core, however, is a concept of a hierarchy of
social information which is linked to specific
classes of questions and social theories. For
example, where a question refers to the size of
the population in small districts in the United
States in 1970, state descriptions derived from
the decennial census can provide a sufficient
information base. But where questions refer to
the processes which gave rise to these observa-
tions, then a higher level of information is re-
quired ~- the specific level again depending on
the kind of question which is asked. What is
important to keep in mind is simply that the
design and development of an urban information
system depends on more than the availability of
observations; the representations included in
the system imply the classes of inferences that
can be made and, therefore, constitute an inte-
gral part of any theory about the social system.

As has been noted, though the inclusive
goals of experimentation with urban information
systems cannot be realized at the present time,
it is possible to examine one aspect of the is-
sue in some detail. More specifically, the ex-
periment which shall be described provides a
means for evaluating the effects of an informa-
tion systems design based on activity descrip-
tions in terms of one problem area: the exam-
ination of the related changes in population
and dwelling-unit characteristics within cities
and their associated effects on the provision of
social services. The idea will be to integrate
some relatively recent theoretical advances in
this area within a theory of information systems
requirements to provide a basis for a detailed
case study.

Although little in the way of empirical
analysis in this area is currently available,
an increasing number of social scientists and
policy makers are adopting the position that
adequate decisions about housing and social ser-
vice provision in urban areas can only be a-
chieved when social and economic theories are
based on disaggregated, longitudinal information
(i.e., micro-analytic activity descriptions).
However, while the most technically sophisticat=-
ed models for individual urban areas are micro-
analytic in structure (e.g., those developed by
the National Bureau of Economic Research (In-
gram, Kain, and Ginn, 1972)), research on the
design of information systems which would be
supportive of such modelling efforts are meager.
The position taken here is that if we wish to
further develop and integrate this type of un-
derstanding of social processes with the con-
cerns of those who are concerning with making
planning and policy decisions, then the need
for more careful scrutiny of information sys=-
tems which provide for detailed and frequent
monitoring of change (for the provision of
activity descriptions) is paramount.

In this regard, it is important to put
existing information resources into perspec-
tive. Data from the federal decennial census,
which are often regarded as the primary (and
sometimes the only) important public source of
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social science data in the United States, pro-
vide basic enumeration data at ten year intervals
(though often with three to five years delay) for
selected spatial aggregates (e.g., counties, cen-
sus tracts and census blocks); in terms of Dumn's
classification, they are state descriptions. For
many kinds of localized (e.g., urban) analysis
and monitoring programs, however, these data con-
stitute an out-of-date, spatially coarse informa-
tion base, To overcome these deficiencies, the
Bureau of the Census, local governments, private
industry, and a variety of national funding agen-
cies have sponsored a multitude of surveys as
well as data integration and data-bank plans to
provide more detailed, contemporary data to urban
researchers and planners. Most of the surveys
have, however, been one-shot samplings which em-
ploy the decennial census as a sampling frame;
the development of data-banks, on the other hand,
have primarily utilized existing administrative
and statistical records. Even where there have
been attempts to advance the use of panel studies
(e.g., Morrison, 1969; Birch, 1974), the informa-
tion base often suffers both from the lack of
spatial detail at any one point in time and, more
generally, from the difficulties in constructing
longitudinal indicators for variable areal units
and population sub-groups. There is a distinct
need, therefore, to develop procedures for moni-
toring the patterns of socio-economic and demo-
graphic changes in specific urban areas. Equally
important is the need for a parallel development
in social theory which gives rise to dynamic in-
dicators which depict differential rates of
change.

At the present time, the type of information
system required for such a study is not generally
available in the United States (the main develop-
ments have occurred in European countries). Re-
cently, however, the Wichita=Sedgwick County
(Kansas) Metropolitan Area Planning Department
(MAPD) has responded to the need for more de=-
tailed up-to-date information on the structure
of local urban processes by instituting an agnual
population and housing Enumeration in 1971.1
Under mandatory Kansas law, the county assessor
enumerates the population in each non-census year,
specifying the name and legal age of each resident
of the county. The Wichita-Sedgwick County MAPD,
in cooperation with several other local agencies,
has taken advantage of this situation by adding
a number of questions to the survey schedule.
Though the original intent was simply to provide
current information to planners and administra-
tors, it became apparent that the Enumeration
could also provide the basis for the development
of an urban information system which would con-
tain activity data on population and housing
characteristics for an entire urban area in the
United States. Using the Wichita-Sedgwick
County Enumeration as the foundation for a pilot
urban information system, the experiment can thus
investigate: (i) the use of the Enumeration in the
development of disaggregated longitudinal data
files of urban populations and housing conditions;
(ii) the construction and evaluation of models of
small area change based on micro-level activity

‘descriptions (or processes); and (iii) an assess-

ment of the kind of political and legal costs
which are likely to result from the development,



implementation, and utilization of information
systems.

2. Outline of an Experiment in the Design
of Urban Information Systems

The experiment to be outlined here is mo-
tivated by three related concerns: (a) the need
for an assessment of the kinds of urban infor-
mation systems which are appropriate for deal-
ing with the analysis and evaluation of con=-
temporary problems of American cities; (b) the
need for development of theories and indicators
for describing, explaining, and predicting
changing conditions within urban areas; and (c)
the need for practical, experience-based guide-
lines for designing and implementing such infor-
mation systems. The information system based
on the Wichita-Sedgwick County MAPD Enumeration
and the potential for developing a co-ordinated
approach to urban information system design pro-
vides the empirical motivation for the study.

It is designed as a three stage investigation
of the means for developing, implementing and
utilizing detailed longitudinal municipal infor-
mation systems, and an assessment of the kinds
of costs and benefits accruing to such systems.
These stages embrace the following objectives:

Stage I: The development of data collec-
tion, organization and retrieval
procedures for longitudinal files

Stage II: The development of classes of

social indicators relevant to de-
scribing and explaining the re-
lated processes of change in pop-
ulation and housing characteris-
tics and the provision of ser-
vices within urban areas.

The evaluation of alternative
methods of developing dynamic in-
dicators (say, using the decen=-
nial census), their relative fi-
nancial costs, and associated
legal and political issues.

A schematic representation of the stages of the
experiment are given in Table 1. A brief out-
line of each stage is given below.

Stage III:

2.1 STAGE 1: DATA BASE DEVELOPMENT

The first stage of the experiment is a two
part examination of (2.1.1) the methods cur-
rently employed in Wichita for collecting their
annual enumeration and (2.1.2) the methods for
developing, maintaining, and accessing these
records as a longitudinal information system.

2.1.1 Review of the existing methods of data
collection

The first step constitutes an examination
of the methods which have been used in collect~-
ing the special yearly Enumeration in Wichita
(including the 'out-of-pocket' and indirect
costs of existing methods of data collection and
coding).

2.1.2

gration and handling methods
There are six principal areas of interest

here:
(i) An evaluation of 'non-response' in the
existing data file and methods for as-
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signing values where information is
missing (e.g., Goldstein, 1975; Gold-
stein and Gale, 1975).

The provision and comparison of alter-
native geocoding schemes.

The provision of a procedure for inte-
grating the longitudinal records with
other available information (e.g., the
existing real estate records for Wich-
ita).

To further refine existing methods for
creating and maintaining longitudinal
data files based on the Enumeration
(cf£. Gschwind, 1975).

(i1)
(iii)

(iv)

(v) To develop appropriate software pack-
ages for data management and retrieval.
(vi) To develop methods for using longitudi-

nal records for sampling frames for ex-
tended attitudinal surveys aimed at in-
depth analysis and evaluation of speci-
fic indicators.

2,2 STAGE II: ANALYSIS

In the second stage, the Wichita informa-
tion system forms the basis for (2.2.1) develop-
ing theoretically-based indicators which describe
both the current status and changes in popula-
tion and housing characteristics and assessing
the effects of alternative aggregation proce-
dures, and (2.2.2) providing ways for interpret-
ing the indicators in terms of policies relating
to urban housing and local service provision.
Note that the Enumeration has made this sort of
analysis feasible since:

(a) the Enumeration monitors a wide range of
population and housing characteristics
for the whole population;
in longitudinal form, the Enumeration
permits the continuing identification of
the activities of those dwellings and
households which enter the mobility pro-
cess each year; and
The Enumeration provides the basis for
cross-classification models of households
and occupancy units, yet retains the
identification of individuals from the
various classes for reaggregation and more
detailed survey analyses.

®)

(c)

2.2,1 Models and Parameter Estimates

Using this information system, the purpose
of the first part of Stage II is thus to iden-
tify and estimate indicators of the present dem-
ographic and economic status of the population
and of its mechanisms of change (activities).
Here, the experiment has two principal aims:

(i) to refine existing micro-analytic mod-
els of the longitudinal structure of
population characteristics (e.g.,
Moore, 1975; Moore and Gale, 1973);
and
to investigate alternative methods for
estimating the parameters of these
models, i.e., under alternative clas-
sification schemes and/or statistical
methods.

The models which will be used to describe pat-
terns of change in populations and housing char-
acteristics are generalizations of the kinds of
discrete space stochastic process models used to

(ii)
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describe social and geographic mobil:lty.14

2,2.2 Special Properties of Indicators

Given the indicators of residential mobili=
ty, the second part of Stage II will investigate
their value in such problem areas as:

(a) projections of population and housing for
small areas which explicitly include in-
ter- and ‘intra-urban mobility processes;
the description and evaluation of the
impacts of major public and private de-
cisions (such as changes due to urban
renewal projects or the construction of
a new expressway) on existing patterns
of population relocation; and
evaluating the impacts of alternative
patterns of mobility for the character of
local areas and the kinds of housing fa-
cilities that can be provided.

(b)

(c)

2.3 STAGE III: ASSESSMENT

The third stage of the experiment is con-
cerned with (a) an assessment of the utility of
micro-analytic information systems (in terms of
economic, political, and legal costs) relative
to a parallel system based on the use of data
from the decennial census; and (b) the potential
for utilizing any positive results in redesign-
ing urban information systems in other areas.
Thus, as Dunn (1974) has pointed out, the issue
is not merely one of trying to make the best of
existing data files as is so often the strategy
(e.g., Flax and Taylor, 1973), but of identify-
ing the necessary administrative and legal ad-
justments to obtain information consistent with
the needs of social theory and policy develop=-
ments.

The object of the experiment is thus quite
straightforward: the idea 1is to provide an ini-
tial determination of the kinds and levels of
benefits which are gained from the use of urban
information systems which include activity as
well as state descriptions. Though the experi-
ment is limited to only one area (i.e., Wichita)
and one type of activity (i.e., residential mo-
‘bility and occupancy change), it should never-
theless offer a preliminary indication of the ef-
fects of utilizing advanced types of information
systems. Most importantly, however, it will pro-
vide a case study of a procedure for designing
information systems which is based on the joint
determination of social theories and the associ=-
ated data resources.

3. Social Institutions and Urban Information

Systems

On the surface of things, there are some
obvious reasons to be concerned with the develop-
ment and utilization of richer data bases for
urban research: theories will be better grounded,
projections of contingent changes will be more
accurate, and so on. But all of these are prac-
tical issues which can be mediated, at least in
part, by cost factors and the relative effective-
ness of other procedures for gaining the same
insights. Rather, any long-run evaluation of new
types of urban information systems must depend
both on the cost effectiveness of the results and
an external justification of the kinds of changes
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‘brought about,

in social institutions that are likely to be

As has been noted above (parti-
cularly in connection with Dunn's concept of
'developmental descriptions'), the range of

these impacts is undoubtedly quite broad and dif-
ficult to identify without some specification of
societal goals. Nevertheless, one fairly general
observation can be made.

Perhaps the most significant area of dispute
between those who are involved in the technical
aspects of the development and design of urban
information systems and the users of such systems
is the failure by the former groups to take cog-
nizance of the nature of urban institutions. To
argue simply on the grounds that hardware and
software are available for advanced system de-
sign is an insufficient basis for policy change.
Nor is it feasible to maintain, as does Downs
(1967), that the primary consideration is the
final payoff of the system; it is simply too dif-
ficult to evaluate all of the long-run conse-
quences of each design principle. Information
systems must instead be designed in terms of the
kinds of data which are (or can be made) availa-
ble, the type of decision-making environment de-
sired (e.g., decentralized-political, centralized-
administrative), and ethical considerations (such
as the right to personal privacy). In this sense,
the development of such systems can be treated as
any other major technological innovation which
involves both technical and social considerations.

Unlike many other kinds of technological
changes, however, the development and use of ur-
ban information systems not only has direct and
immediate effects on the structure of social in-
stitutions; it also serves as an instrument for
bringing about changes in these same institutions.
Hardware and software purchases, data collection
and processing, and so on, all depend on the ex-
istence of specific kinds of social institutions
for their development and implementation; and,
more to the point, decisions that are made on
these issues can act as agents for related in-
stitutional changes. Institutional systems, in
this respect, are as much the products of socie-
tal decision-making processes as they are the in-
struments which bring them about.

This point can be illustrated with reference
to Braybrooke and Lindblom's (1963) well-known
discussion of societal decisions. In their model,
decision-making is pictured as being governed by
the extent of information available and the de-
gree of change desired. For example, what they
term "administrative and ‘technical' decision-
making" (Braybrooke and Lindblom, 1963: 78) occurs
where incremental changes are predicated on a high
degree of understanding. Politics, on the other
hand, is concerned with incremental changes based
on what they call "low understanding." However,
as we have seen, changes in the structure of in-
formation systems are not simply the result of
exogenous inputs to the decision-making process;
they are part of a process in which information
is collected and structured to meet the need of
answering specific classes of questions. Con-
scious or not, moves toward information systems
which permit what Braybrooke and Lindblom regard
as a high degree of understanding, thus brings
about concomitant changes in the process of de-
cision-making: for example, the development



of integrated, detailed records of urban popu=-
lations and their respective environments might
be expected to lead to a shift away from decen-
tralized political decision-making and toward
more centralized administrative procedures. In
short, the development of urban information sys-
tems is not simply a technical scheme for adding
data; it is also a commitment to changes in the
kinds of urban decision-making institutions.

It should be kept in mind, of course, that there
is as yet little empirical evidence on the in-
stitutional effects of changes in urban infor-
mation systems or on how alternative strategies
for implementing them affects the rate at which
such changes take place.

4, Conclusions

In this essay, it has been suggested that
urban information systems may be viewed as parts
of a general program of inquiry, i.e., as com=-
ponents in a question-answering process which is
addressed to problems of urban processes and
programs. The elements of such an information
system are not observations, per se, but obser-
vations conditioned by specific social theories
and theories of data collection and organiza-
tion. The utility of information systems was,
moreover, presented as being dependent on both
technical design issues and the identification
of the appropriate institutional contexts of
use: that is, the closure conditions (e.g.,
with respect to the spatial coverage of the sys-
tem) and the types of societal decision-making
procedures employed.,

As yet, there has been very little by way
of empirical investigations of alternative in-
formation systems in a variety of urban con-
texts. Data bases are usually limited to those
currently available from the federal census or
local administrative sources; the designers of
systems have taken their guidelines primarily
from the existing software requirements rather
than from the substantive nature of the ques-
tions asked; institutions have been regarded as
fixed rather than as design components. What is
required, it has been argued, is a comprehensive
set of experiments with a variety of urban in-
formation systems (or perhaps with one which can
provide a basis for several different designs)
and an evaluation of both technical and insti-
tutional design criteria.

The experiment which was outlined here is
conceived of as an initial study of several as=
pects of the more general problem of the design
of urban information systems, Utilizing the one
source of detailed activity data for an entire
American city, the experiment seeks to assess
the utility of such an information system in
terms of its ability to (i) provide descriptive
and prescriptive indicators of the structure and
patterns of residential mobility and occupancy
change and their implications for provision of
and accessibility to public services, (ii) pro-
vide evidence of the relative sensitivity of
these indicators to context-dependent instru-
mental changes, (iii) identify the relevant data
requirements for such monitoring programs, and
(iv) clarify the kinds of political and legal
(i.e., institutional) effects that are associat=-
ed with the development and use of such systems.
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Though the experiment concentrates only on in-
dicators relating to residential mobility, oc=-
cupancy patterns and public service provision,
the thrust of the argument is much broader:
using this approach as a paradigm for the in-
vestigation of the design conditions for -urban
information systems, a parallel can be drawn to
the use of similar data for monitoring other
urban processes such as land-use change, labor
force participation and transportation system
development. The strength of the approach thus
lies in the strategy of focussing attention on
the linkages among data systems design, theory
formulation, construction of indicators, and
system implementation. It is only as these
foundational issues are clarified that we can
move confidently to the stage of designing com-
prehensive urban information systems which both
monitor the progress of existing social programs
and provide effective decision-making institu-
tions.

Footnotes

*The support of the National Science Foundation,
Grant No. GS-39837, and the National Institute
of Mental Health, Center for Studies of Metro-
politan Problems, Grant No. MH-25096, is grate-
fully acknowledged as are the many important
contributions and comments of Eric G. Moore.

1. See Berger and Gale (1975), Dunn (1974),
and Gale (1974, 1975) for further discussions of
this issue.

2, With respect to the obvious exception,
survey design and implementation, the focus is
primarily on problems of (i) eliciting true re-
sponses to specific questions and (ii) sampling,
rather than on the problem of developing and
organizing generalized information systems.

3. See Leontief (1971) for a very effective
discussion of this issue.

4, See Dunn (1974) for a recent analysis of
this issue.

5. Other cities are beginning to show inter-
est in developing more sophisticated data bases,
but the range of data collected is still quite
restricted compared with the variety of dwelling
and population variables available in Wichita.
See, for example, Rosemeyer's (1975) discussion
of the Cincinnati system.

6. Cf. Campbell (1970), Downs (1967), Dunn
(1974), Hanson (1971), Sheldon and Freeman (1970)\

7. Consider as an example the cities in the
USAC program which built data-banks based on the
integration of existing administrative files
(Kraemer, 1971). Notably, the emphasis in this
program was on computer methods for file inte-
gration and data retrieval and display. The
volume edited by Bisco (1970) and Westin and
Baker's (1972) Databanks in a Free Society are
good illustrations of this approach.

8. A similar point is often made with respect
to the so-called 'radical conception of meaning
variance:' that is, what is perceived (observed)
depends on what is believed (theorized). For
discussions of this issue, see Feyerabend (1965,
1970), Hanson (1958), Kuhn (1962), and Toulmin
(1972).

9. See Dunn (1974: 88-89) for a related dis-




cussion.

10. Note that particularly with respect to
(iii) and (iv), Dunn's formulation is given sub-
stantial reinterpretation., Hopefully, however,
this will not result in any misinterpretations.

11. See, for example, Dunn, 1974; Gale, 1973;
Maddok, 1963; Moore and Gale, 1973; Orcutt, 1970;
Revelle, 1968; Riley, Foner, and Johnson, 1972;
Taeuber, 1968; and Willis, 1974,

12, See Gschwind (1973) for a discussion of
the structure and development of the enumeration.
13. It is important to note that, although
the experiment described here will deal with the

evaluation of the existing information system
for Wichita, Kansas, the overall intention is to
identify the classes of advantages and disadvan-
tages which accrue as a result of using similar
information frames in other areas and for a wide
range of substantive issues. In this context it
is important to show that the institutions which
have been used for the justification of data
collection and utilization in Wichita are not
peculiar to that area (or at least are not pre-
cluded in other areas).

14, See Gale (1972, 1973), Ginsberg (1972),
and Moore and Gale (1973).

15. See Moore (1975) for a review of the
existing work on these issues.,
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