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Abstract: This paper proposes a framework for considering a broad array of critical issues associated with GIS
technology-transfer that have typically been treated in isolation. The framework relates the process of GIS imple-
mettation (and organizational-content issues that affect that process) to three GIS technology-transfer stages and
establishes equal status for technical and non-technical barriers to GIS implementation. The suggested GIS Devel-
opment Process is iterative and non-linear. It is composed of five “issues-of-interest” or phases (participation,
context evalualion, vision creation, change, and technical implementation) and moves through three “points-in-
time” or stages (initiation, acquisition, and incorporation). The tasks proposed in each phase can be repeated as of-
ten as necessary during each stage to ensure achievement of established gonls, and may be addressed concurrently
or in any appropriate order. The process presents a facilitative rather than a divective approach, and carries the
technology transfer effort beyond establishing an automated system to supporting its acceptance and use by peo-

ple outside the original implementation team.

any commonly accepted GIS technology-trans-
Mfer strategies acknowledge the importance of

not only hardware, software, data and proce-
dures, but also the significant role played by people.
When GIS technology was originally introduced, mas-
tery of the technical components was an understand-
able preoccupation (hardware, software, standards,
data, etc.). As hardware and software became more ac-
cessible and sophisticated, GIS advocates began under-
standing the complexity of automating geographic in-
formation systems, realizing that success was not
necessarily guaranteed by a perfect, technical tool. This
awareness stimulated the shift from an overwhelmingly
technical preoccupation to a more balanced approach
which incorporates non-technical or “people” issues as
well. These non-technical issues have been labeled: or-

e

Carrie Anderson received her M.A. in geography from the
University of Washington, with an emphasis in GIS, She has
an A.AS. in civil engineering and a B.A. in business adminis-
tration with an MIS emphasis. Carrie has worked with GIS in
both public and private sectors, directed a regional GIS pro-
gram, and managed a GIS development effort for the city of
Portland, Oregon. She works as a private GIS development
consultant and currently holds an adjunct faculty position
with the College of Business and Public Administration at
Eastern Washington University. Research interests include
municipal GIS, and institutional aspects of multipurpose geo-
graphic information system development.

10 URISA Journal/Referced

ganizational and human dimensions, institutional barri-
ers, political climate, interpersonal dynamics, corporate
culture, human factors, and resistance to change (Kanter
1983; Somers 1989; Anderson 1991; Campbell 1992; and
Medyckyj-5cott and Hearnshaw 1993). The problem ad-
dressed by this paper is the absence of 2 comprehensive
methodology or framework for addressing both the
technical and “non-technical” issues affecting GIS im-
plementation.

This author presents a framework structured to ac-
commodate and relate the many sound implementation
strategies {technical and organizational) offered to date,
and to incorporate the issues (system acceptance and
use) facing the implementors of a new GIS. Tradition-
ally, implementation strategies have, as Webster’s dic-
tionary defines the verb, “[provided] the means for the
carrying out of [plans].” The practice of “putting plans
into action” characterizes the approach taken under tra-
ditional implementation strategies. Pushing the “con-
ceptual envelope” of this accepted term (implementa-
tion) too far, may result in obscuring its original
meaning and failing to clearly convey new ideas.

In order to expand the existing implementation
framework to a point where it can encompass a more
inclusive array of issues than have been addressed by
traditional strategies, the terms develop and process are
combined to name the new model, a GIS Development
Process. The term, develop, is used to convey the idea
of “causing to unfold or evolve gradually” and, process,
to suggest a “continuing development involving many
changes.” The framework establishes equal status for



technical and non-technical barriers to GIS implementa-
tion, suggests a facilitative rather than a directive ap-
proach, and carries the effort beyond acquiring the tech-
nology to supporting its acceptance and use by people
outside the original implementation team.

Models Provide a Foundation for the
GIS Development Process

Avoidance of the “organizational and human dimen-
sions” {Campbell 1994) of technology transfer and inno-
vation/adoption creates critical barriers to successful
GIS implementation. The inclusion of non-technical is-
sues shifts the focus from GIS technology transfer and
computer-system installation projects to a process involv-
ing people doing their work. The core institutional is-
sues defining this process (people, organizations, goals,
change and technology) are identified and treated by
authors reviewed in this article with varying degrees of
frequency and effectiveness in the technology-transfer
methods discussed below.

Some of the variance among the implementation
methods can be attributed to the approach used. De-
scribing an investigative approach employed to study
GIS adoption success, Onsrud and Pinto (1991) identi-
fied two models: a content model and a process model.
The content model, defined in terms of organizational or
institutional factors that constrain or facilitate GIS im-
plementation, addresses the non-technical issues of
communication channels, information sharing, corpo-
rate culture, etc. The process model, in turn, lists key steps
in the implementation process and focuses on the tech-
nical and managerial tasks of identifying user needs,
preparing a formal proposal, conducting a pilot project,
and purchasing the system. Some of the technology-
transfer methods discussed below identify critical suc-
cess factors (content), while others list steps in the geo-
graphic information/automation project or define a
“pathway” (process) for introducing GIS. The goal of
the two models—successful GIS implementation-—is the
same, but the route taken differs, resulting in an empha-
sis on different core issues.

Another explanation for such disparate treatment of
core institutional issues is suggested by Obermeyer and
Pinto (1994}, who describe two discrete stages in the im-
plementation process. They identify initiation (concept
introduction) and acquisition (design and geographic in-
formation/automation) as distinct stages. The objectives
of the two stages are different, thus creating a unique fo-
cus for each effort, and consequently emphasizing a dif-
ferent set of issues.

A third stage is identified by Campbell (1992), incor-
poration, suggesting yet another objective {acceptance
and use of the technology) for GIS implementation. As a
goal, acceptance and use of GIS technology moves the

ultimate vision for GIS implementation in local govern-
ment beyond automating geographic information sys-
tems to a future state: using GIS technology for the daily
tasks and decision-making required by governing man-
dates (Jaffray 1993, Mead and Johnson 1994, Ventura
1994). All operational GIS installations must move into
this third stage if the promises of GIS technology are to
be realized. The transition from acquisition to incorpora-
tion is proving to be an unexpectedly challenging
process for local governments.

The models discussed above address many “pieces”
of valuable information about GIS implementation. One
constraint to using this information is the absence of a
framework within which to relate the content and
process models to each other or to the three distinct
stages of GIS implementation. Experienced GIS imple-
mentors recognize and use the information offered by
these authors, but new enthusiasts may overlook valu-
able strategies when technology-transfer guidelines are
incomplete or not clearly delineated. This paper incor-
porates the content- and process-model themes identi-
fied by Onsrud and Pinto (1991), and the stages de-
scribed by Campbell (1992) and Obermeyer and Pinto
(1994), into a new framework for guiding GIS imple-
mentation: a GIS Development Process. This process is in-
tended to provide a framework for considering a broad
array of critical issues that have typically been treated in
isolation.

The paper opens with a discussion of GIS literature
which has presented information about non-technical is-
sues affecting GIS-implementation efforts. The next sec-
tion surveys GIS technology-transfer methods offered in
the literature and evaluates their treatment of GIS-im-
plementation stages (initiation, acquisition, and incorpo-
ration) and associated core issues (people, organiza-
tions, goals, change, and technology). Finally, the author
proposes a method for GIS technology transfer. The
tasks defined by the GIS Development Process can be
repeated as often as necessary to ensure successful
achievement of established goals, and may be ad-
dressed concurrently or in any appropriate order.

A Balanced View of GIS Implementation

GIS literature increasingly acknowledges the complexity
of GIS implementation efforts in terms of critical organi-
zational issues that influence successful incorporation.

It appears likely that for many organizations successful GIS
implementation may well be extremely difficult unless far
greater consideration is given to the organizational and hu-
man dimensions of implementation.

(Campbell 1994, p. 322)

Individuals involved in early efforts to introduce GIS
technology to their organizations were concerned pri-
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marily with the technical dimensions of hardware and
software, as well as data collection, accuracy and man-
agement (Burrough 1989, Star and Estes 1990, Antenucci
et al. 1991). This technical ‘starting line’ influenced indi-
viduals who refined the technology. The focus of their
work, and therefore the terminology used to discuss it,
adopted a technical bias; most notably the process of in-
troducing automated systems. The work associated
with the transfer of GIS skills and automating geo-
graphically referenced information systems was labeled
intplementation. This term and the associated concepts
continue to influence discussion today.

As the technology became more sophisticated, expec-
tations for its success increased. When these expecta-
tions were not realized, GIS advocates began to search
for non-technical barriers to GIS implementation (Saari-
nen 1987; Brown and Friedley 1988; Foley 1988; Brus-
saard 1989; Peitz, Cihon, Nyerges 1989; Somers 1989;
and Campbell 1992).

GIS Advocates Address Technology
Implementation Concerns

Following the purchase of GIS software and the acquisi-
tion or automation of databases, many organizations
seemed less than satistied with the results (Croswell
1989). The feasibility studies and user-needs analyses in-
dicated a great deal of interest and potential for the use
of automated geographic data, but the resulting system
implementation was often less successful than antici-
pated. Financial support from participating depart-
ments was difficult to obtain, or in some cases with-

drawn from the project. Consensus on a standard soft-
ware package was difficult to reach (Canavan 1993).

Numerous authors have identified institutional or or-
ganizational issues as critical dimensions of the GIS
technology-transfer effort (Anderson and Preecs 1989;
Levinsohn 1989; Campbell 1994; Parr 1994; and Pinto
and Azad 1994). GIS literature reviewed below suggests
five issues critical to the effort: people, organizations,
goals, change, and technology (Table 1).

People

Intuitively, we recognize that people are the basic ele-
ments of organizations. Whenever observations are
made about an organization, they reflect the behavior
and values of the people who form it. This can be seen
in the guidelines skillfully drawn by Brown and Fried-
ley (1988) to assess “organizational preparedness” for
GIS implementation. They carefully and honestly por-
tray the critical importance of organizational structure,
rules and history. Once again the influence of organiza-
tional issues comes through as Campbell (1994) and
Ventura (1994) review GIS technology adoption and use.
Campbell identifies critical areas for concern as: people,
the organization, and its ability to change. She also’
places strong emphasis on extensive involvement by
many levels of participants in several aspects of the im-
plementation process. Ventura more specifically targets
institutional and organizational factors which influence
possibilities for successful GIS technology-transfer and
its truly “beneficial use.”

TABLE1. Issues Affecting GIS Implementation. (Surveyed authors’ emphasis on core issues which present barriers to

GIS implementation.)

Authors People

Organization

Goals Change Technology

Evans (1987)

Brown and Friedley (1988)
Foley(1988)

Croswell (1989}

Somers (1989)

Star and Estes (1990)
Huxhold {1991)

Marx and Newman (1991}
Korte (1992)

Onsrud and Pinte {1993)
Queen and Blinn (1993)
Campbell (1994)

Ventura (1994}
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X Issue thoroughly addressed I Issue identified
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Organizations

During an investigation of GIS adoption success, On-
srud and Pinto (1993) examine the interpersonal and in-
stitutional variables which affect GIS acquisition deci-
sions. Their research explores the relationships among
the organizational or “content” factors affecting GIS
implementation success and the steps of technology ac-
quisition or the “process” itself. Korte (1992) similarly
acknowledges the importance of people and the institu-
tional structure when he recognizes “. . . management,
operational, and organizational problems . . . must be
solved before the GIS can reach its full potential” (p. 98).
Finally, Evans (1987) offers specific guidelines for sys-
tem analysis and design, addressing the organizational
placement of data processing and user involvement.

Goals

Korte (1992) also relates the failure to define goals
(direction and purpose for the GIS project) directly to
success or failure of the technology-transfer effort. Ap-
plications were offered as a focus for GIS projects by
Huxhold (1991}, and again by Marx and Newman
(1991), without the specific definition of project goals.
Few authors acknowledge the importance of facilitating
the creation of goals as benchmarks and guidelines for
GIS implementation.

Change

The necessity for change is addressed by Somers (1989)
when she states . . . [an] underlying concept {for suc-
cessful GIS implementation] is that planned organiza-
tional change must be incorporated into the GIS devel-
opment process” (p. 50). Similarly, Foley (1988)
identifies “failure to anticipate work pattern changes”
and the absence of organizational flexibility as sources
of GIS automation problems. Technology transfer un-
avoidably stimulates change in the way tasks are per-
formed. As GIS implementation experiences are exam-
ined, the impact of changes caused by technology-
transfer activities is more frequently recognized and ad-
dressed.

Technology

Queen and Blinn (1993} offer a brief intraduction to GIS,
presenting both the components and functions of the
technology, and suggesting a planning model for GIS
implementation. While their focus is primarily technical,
the authors suggest an expanded role for users, identify-
ing a few of the “adjustments” an organization must
make to support GIS technology transfer. The introduc-
tion to GIS offered by Star and Estes (1990) also reflects a
predominantly technical approach. The technical focus
is illustrated by a description of five essential GIS ele-
ments, beginning with data acquisition and ending with

product generation. No people or institutional issues are
mentioned. Huxhold (1991) provides a comprehensive,
technical foundation for introducing GIS to local gov-
ernment. Practical examples support the technical con-
cepts, while at the same time identifying the importance
of people and the organizational setting to GIS imple-
mentation success.

The critical importance of non-technical issues is a
persistent theme in the work reviewed above. Surveyed
authors have identified one or more of the core issues
related to GIS implementation and offered suggestions
for managing the influence of these issues. Table 1 re-
veals that the surveyed works have emphasized the in-
fluence of people and organizational issues on the tech-
nology-transfer effort to a greater degree than either
change issues or the technology itself. Only Korte (1992)
has specifically addressed the core issue of establishing
a GIS vision (goals for the new system) for guiding the
transfer effort. While the above noted authors have
identified and proposed solutions to specific non-techni-
cal barriers (core issues) to GIS implementation (see
Table 1), the authors reviewed below propose imple-
mentation strategies which address the same core issues
(see Table 2).

The following section presents GIS implementation
strategies identifying both the core issues emphasized
and the stage (Initiation, Acquisition, and Incorpora-
tion) addressed, in order to illustrate the breadth of is-
sues which define the GIS technology-transfer effort.
Authors who have suggested technology-transfer meth-
ods (Table 2) also acknowledge the complexity associ-
ated with non-technical dimensions of GIS implementa-
tion and continue to discuss the ‘core’ issues tdentified
by authors reviewed earlier (Table 1). The emphasis
placed on specific issues by the author(s) of each imple-
mentation method is reflected in Table 2, and varies de-
pending upon the stage (Initiation, Acquisition, Incor-
poration) addressed by the method offered. As Table 2
shows, most of the authors who propose implementa-
tion methods identify all five core issues as relevant to
the effort, and give increased attention to the core issues
of goals and change.

GIS Implementation Methods Reviewed

GIS advocates are elucidating the complexity of GIS im-
plementation in terms of the core issues identified above
and offering methods to address them. The implemen-
tation methods reviewed below could be presented in
several ways. One classification method would catego-
rize them as content or process approaches to GIS tech-
nology transfer. Second, they could be categorized by
their treatment of core implementation issues: people,
organizations, goals, change, technology. A third classi-
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TABLE 2,

Issues Addressed by GIS Implementation Methods.

Authors People Organization Goals Change Technology
Ezigbalike et al. (1988) I X X X

Aronoff (1989) | 1 I | X
Levinsohn (1989) X X I X

Antennuci et al. (1991} I I X X
Gilman and Keenan {eds) (1991) X X X X X
Marble and Wilcox (1991) X I X I X
Peuquet and Bacastow (1991) X | 1 X X
Ventura (1991) X X X X X
Crane et al. (1992) I | I [ X
Brown and Moyer (eds) (1994) X X I X X
Mead and Johnston (1994) X I X

Obermeyer and Pinto (1994) X X I X I
Pinto and Azad (1994) X X X I
Huxhold and Levinsohn (1995) X X X X X

X Issue thoroughly addressed I Issue identified

fication might identify the stage (Initiation, Acquisition,
or Incorporation) emphasized by the author(s) which re-
flects the objective of their efforts.

It seems most useful in this paper to discuss the GIS
implementation methods in terms of the stage or stages
that appear to be of primary concern to the author(s)
based upon stated or implied goals (Table 3). For exam-
ple, if the method’s imumediate objective is to introduce
GIS concepts to members of the organization and ac-
quire funding, (injtiation), then technology and potential

users are emphasized. If project funding has been ap-
proved, the primary goals become analysis, design, and
installation of the technology (acquisition). Under this
focus the organization’s mission, existing functions or
structure, and the technology itself are primary con-
cerns. When implementation of the technology is under-
way, attention shifts from operating the system to gain-
ing acceptance by users outside the core
implementation group and ensuring continued support
for the system (incorporation). Once again, people and

TABLE3. Stages Addressed by GIS Implementation Methods Reviewed.

Authors I Initiation

II Acquisition III Incorporation

Ezighalike et al. (1988)

Aronoff (1989) l
Levinsohn (1989)

Antennuci et al. (1991)

Gilman and Keenan (eds) (1991}

Marble and Wilcox (1991)

Peuquet and Bacastow (1991)

Ventura (1991) X
Craneet al. (1992) X
Brown and Moyer {eds} (1994) X

Mead and Johnston {1994)

Obermeyer and Pinto (1994)

Pinto and Azad (1994) I
Huxhold and Levinsohn (1995)

X

X I

X

X I

X

X

I X

X I

X

X I
X
X

1

X I

X Stage thoroughly addressed
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their attitudes are of primary importance. Although suc-
cessful GIS technology transfer necessitates attention to
all three stages, Table 3 shows that, with few exceptions,

the primary focus of the methods reviewed is the Acqui-
sition stage.

Stage I: Initiation—GIS Concept Introduction
and Funding Commitment

When individuals in an organization learn about GIS
technology, a series of events can be anticipated. The
people involved begin to read material about GIS, to at-
tend workshops, visit organizations where GIS has been
implemented, and to discuss the possibility of applying
the technology to their work. The Initiation stage has be-
gun. The objectives of this first stage of GIS implementa-
tion are to learn about the technology, explore the ap-
propriateness of GIS for their organization, and to gain
official sanction for the next stage: Acquisition. The core
issues emphasized during the Initiation stage are peo-
Ple, the organization, and the technology. Under specific
consideration during the preliminary exploration will
be the possibility of financial and management support.
GIS advocates will distribute information about the
technology and “test the water” for interest and re-
source commitment.

Three methods addressing initiation

* The Multipurpose Land Information (MPLIS) Guidebook
{Brown and Moyer (eds.) 1994 and Ventura 1991) con-
tribute to the creation of solid foundations for the Initiation
stage. The Guidebook provides all the information and ref-
erences needed to support both the successful initiation
and acquisition of GIS technology. Unfortunately, the
breadth and depth of information contained in this work
can overwhelm readers, obscuring any basic method that
might be employed to guide GIS implementation.

* Ventura (1991) provides both conceptual information about
the technology and techniques to “sell the GIS vision,” of-
fering a comprehensive approach to land information sys-
tem (LIS) initiation in local government. He also identifies
organizational barriers and offers a detailed, technical
“pathway” for LIS acquisition. Ventura additionally ad-
dresses the crucial nature of user participation and institu-
tional influences on the implementation effort, providing a
solid foundation for successful incorporation. Both content-
and process-model approaches are used to convey the
complexity of GIS technology transfer. The absence of a
conceptual structure clearly conveying the iterative nature
of the implementation process is the only weakness attrib-
utable to the LIS implementation guide.

* The influence of interpersonal and institutional variables
on GIS implementation is confronted by Pinto and Azad
(1994) as they address the political aspects of the Initiation
and Acquisition stages. The authors identify political as-

pects of implementation as organizational political behay-
for (OPB) and offer suggestions for proactive managerment
strategies. Pinto and Azad use case studies to illustrate the
influence of OPB in two situations. A “multi-track cogni-
tive-device” for the classification of case-study implemen-
tation events is proposed suggesting the occurrence of
events both as sequential steps and concurrent or parallel
activities. The principle focus of the paper reveals the cen-
tral role of political behavior in successful GIS implementa-
tion. The paper also suggests a flexible implementation
method based on activity tracks and decision points. Even
though goals for the GIS technology-transfer effort are not
specifically identified as a major decision point, the track
implementation method offers categories or tracks that fa-
cilitate inclusion of other non-technical issues in the imple-
mentation effort.

The Initiation stage emphasizes technology, people,
and the organization. Consideration of potential
changes to the organization, and a preliminary explo-
ration of goals for the use of GIS in the organization,
represent additional dimensions of this stage. Not only
the objectives (technology investigation and project
funding) change during the next stage (Acquisition), but
the people involved may change as well. Many of the
first GIS advocates will fade from view when the skills
required become more technical and enthusiasts are as-
signed to new projects, or when they experience frustra-
tion and burnout. While the three methods presented
above have been chosen to illustrate this stage, most au-
thors treat initiation in tandem with the second stage,
Acquisition.

Stage II: Acquisition—GIS Needs Analysis,
Design, and Implementation

The Acquisition stage begins when GIS advocates have
confidence that financial and political support exist to
establish a budget. A feasibility study or, more fre-
quently, a user-needs analysis, generally performed bya
consultant is the first funded activity. The objectives of
the Acquisition stage of GIS implementation are to ex-
pand awareness of the benefits of GIS technology, in-
crease support for the effort, acquire hardware and soft-
ware, implement, and finally operate the system. Under
consideration during the needs analysis and desi

steps of the Acquisition stage will be the possible base
or location for the system, and establishment of formal
funding mechanisms.

At this point in the technology-transfer process, the
core issues emphasized are the organization, the tech-
nology, and future users. A more specific study of the
organization’s functions and goals, potential for change,
and ability to support innovation must be also under-
taken. The group of GIS enthusiasts will grow as new
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applications and information about the technology
spread through the organization. People will begin to
comprehend and resist or thoughtfully consider the in-
dividual and organizational changes required to accom-
modate the new technology. The organization’s ability
to accommodate change plays an important role in de-
termining the success of any innovation, including GIS
technology (Somers 1989).

Seven methods targeting acquisition processes

* A framework for the technology-transfer process is offered
by Aronoff (1989). Implementation is presented as a six-
phase process:

1. Creating awareness of GIS possibilities

2. Developing systemn requirements

3. Evaluating alternative systems

4. Justifying and developing a technology-transfer plan

5. Acquiring hardware and software

6. Operating the system and maintaining political support

Although the range of issues that Aronoff addresses is com-
prehensive, the information he provides in the areas of user

participation and incorporation (acceptance and daily use)
is limited.

While the GIS Guidelines for Assessors (Crane ef al. 1992) tar-
get a tax assessment subject area, and provide a compre-
hensible introduction to basic GIS concepts, the primary
objectives are system planning and implementation. Crane
et al. (1992} present a thorough introduction to GIS con-
cepts and design, creating a solid foundation for the Initia-
tion stage of GIS implementation, as well as addressing the
purchase of GIS technology. The guidelines identify people
as one important component of a GIS, and provide a defin-
ing set of principles that successful GIS projects have in
common. The GIS guidelines identify all the core issues
noted above; however, the authors emphasize technical
concepts and system design (acquisition).

* A structured approach to GIS design is offered by Marble
and Wilcox (1991) who draw heavily upon design tech-
niques developed by software engineers. This design ap-
proach recognizes the influences of institutional constraints
and the complex environments into which this new tech-
nology is being introduced. The authors target the impor-
tance of staff participation, defining requisite organiza-
tional changes, the methods used to introduce the
technology, and acceptance of the solution from both a
technical and social perspective. Unfortunately, the level of
detail is much greater for the technical-process (acquisition)
than the institutional-content section (initiation and incor-
poration) of this design method.

* An LIS implementation methodology is proposed by Ezig-
balike et al. (1988) which begins with an analysis of the in-
stitutional environment and a review of organizational ob-
jectives to establish guidelines for the LIS project. The
authors demonstrate a prototype to future users for review
and input during the technology-transfer effort in order to
maintain their interest in the project. This LIS implementa-
tion method follows the ‘step’ pattern of a process model,
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and identifies people and organizational issues, but focuses
primarily on system design and modeling (acquisition).

* The design of LIS is given a strategic planning approach by
Levinsohn (1989). People, the organization, and change
provide the focus for his technology acquisition and design
method. The critical importance of organizational flexibility
is also identified by this well-developed approach when
the author states “. .. some level of change to the informa-
tion handling routines is necessary to bring about cost-ef-
fective implementation of LIS” (p. 37). The main elements
of Levinsohn’s approach to LIS acquisition are: situation as-
sessment, identification of key players and issues, commit-
ment to the process by all players, identification of alterna-
tives, and consensus on action. The intent of this method
(LIS design) limits consideration of issues to those within
the Acquisition stage.

* Gilman and Keenan (eds.) {1991) offer a guide to GIS plan-
ning and implementation for local government which
treats institutional and “people” issues thoroughly. The
guide identifies three issue categories (policy, manage-
ment, and technological) and lists critical success factors.
Planning and system implementation are well delineated
by the steps offered for “GIS planning and procurement.”
However, the authors underestimate the significance and
complexity of the identified core issues and implementa-
tion activities. While the guide incorporates all significant
core issues, the method described for GIS implementation
is less than complete because little attention is paid the Ini-
tiation stage, and even less to the Incorporation stage.

* Assuggested by the subtitle, A Guide to the Technology, An-
tenucci et al. (1991) offer a predominantly technical model
for GIS implementation composed of five stages (Concept,
Design, Development, Operation and Audit). The five
stages are partitioned into 17 steps that subdivide the im-
plementation process into logically related areas focusing
primarily on technical concerns. The well-illustrated guide
to GIS reflects the expertise of its authors and expands the
technical discussion by presenting an application-focused
design philosophy, acknowledging the need to anticipate
and plan for change, and addressing the importance of
gaining and maintaining project support. These issues are,
however, generally discussed outside the framework of the
implementation stages and steps.

The emphasis of the Acquisition stage, as discussed
above, has traditionally been on GIS technology and the
organization’s existing structure and activities. System
design, purchase, and operation have been the objec-
tives of this stage. However, in order to support success-
ful GIS incorporation, a thorough exploration of long-
and short-term goals for the technology, and potential
changes to the organization should be undertaken, Both
the objectives and participants may change during the
final stage, Incorporation. New GIS advocates are
needed when knowledge about the agency and its oper-
ations are critical to acceptance and daily use of the
technology.



Stage III: Incorporation—
GIS Acceptance and Use

During the Incorporation stage, attention is refocused
upon: potential users, functions and goals of the organi-
zation, and changes in work patterns and information
flow required to facilitate acceptance and use of the new
technology. Recognition of the importance of GIS accep-
tance and its integration into daily activities usually oc-
curs when the technology is in place, the database is un-
der development, and people are expected to begin
using it. Perhaps the Initiation stage is a more appropri-
ate time to begin creating a foundation for acceptance
and use of the technology. If the GIS is implemented in
isolation, or with limited participation, many potential
users will have difficulty understanding how it can be
used to support their work. Facilitating acceptance and
creating patterns of reliance on GIS, thereby gaining
continued support, will be much more effective if a
foundation is begun early in the implementation
process.

Four works emphasizing acceptance and use

* The diffusion method presented by Mead and Johnston
(1994) effectively addresses the democratization of GIS
technology for the U.S. Forest Service, and provides valu-
able suggestions for supporting the incorporation process
following technology acquisition. Since this method ad-
dresses field-level diffusion of the technology (incorpora-
tion), the focus is on people and the information stored in
the computer, with little attention on organizational issues.

* The incorporation of GIS technology is a major focus in the
review of organizational and managerial aspects of imple-
menting a GIS offered by Obermeyer and Pinto (1994).
They acknowledge the difficulty associated with gaining
acceptance and use of these systems in the following terms:
“A necessary part of the evolution of ever more complex
information systems has been the introduction of these
new systems into organizations to aid in their day-to-day
operations” (p. 13). The authors focus on managerial road-
blocks to the successful application of GIS technology and
thoroughly present information critical for informed re-

bility evaluation and identification of goals and objectives.
In this situation, the Initiation stage had occurred and for-
mal GIS acquisition was being addressed through normal
channels by a “.. . series of formalized [linear] and discrete
steps . . . intended to produce an effective product at a rea-
sonable price” (p. 309). This method also identifies critical
“content” issues (the organization and its goals) while of-
fering a “process” for GIS design and use. Critical informa-
tion about organizational climate, however, is given only as
background information.

Finally, Huxhold and Levinsohn (1995) suggest successful
incorporation begins with a strong strategic planning
model as the foundation. Although the authors specifically
target the Acquisition stage (system planning, design, im-
plementation, and operation), assuming the reader’s com-
mitment to such a step, the foundation provided by their
GIS paradigm also creates a high degree of certainty for
GIS acceptance and use (incorporation). As a guide for the
technology-transfer process Huxhold and Levinsohn offer
a GIS implementation framework with four elements:

1. GIS paradigm

2. GIS data-management
3. GIS technology

4. Organizational structure

First, the GIS paradigm element recognizes that decisions
about any element affect the other elements, and acknow}-
edges the iterative process of system design and imple-
mentation. Second, the GIS data-management element de-
scribes geographic data collection, representation, and
management. Third, the GIS technology element guides
technological decisions required to handle data for selected
business functions. Finally, the organizational structure el-
ement identifies institutional actions required to achieve
successful system implementation. By addressing the im-
portant role and powerful impact of people, their goals for
GIS, and potential changes within the organization, they
have in fact encompassed key incorporation concerns in
their GIS paradigm. Although the primary objective of this
method is GIS acquisition, the authors treat all the core is-

sues so comprehensively they lay the groundwork for suc-
cessful incorporation.

The authors discussed in this section have con-

sponses to the identified roadblocks. While Obermeyer and
Pinto do not offer a complete GIS implementation method-
ology, due to the emphasis placed on incorporation, they
do address several important topics “. . . identifying crucial
social factors and processes in the adoption, implementa-
tion, and utilization of {GIS] technology” (p. 14).

Peuquet and Bacastow (1991) emphasize ‘prototyping’ as a
method for system design, when they address organiza-
tional issues and GIS incorporation for the U.S. Army. The
strategy they propose “... allows the organization and the
people in it to adapt and evolve in parallel with the other
components [system design and implementation]” (p. 315).
Using iterative prototyping the process begins with feasi-

tributed many ‘pieces’ of valuable information about
GIS implementation. A major barrier to using the infor-
mation offered is the absence of a complete picture or
framework within which to relate the concepts or pieces
of information one to another or to the three distinct
stages of GIS implementation. Veterans of GIS imple-
mentation actions recognize and employ individual
pieces of the GIS puzzle offered by these authors, but
new participants can miss the big picture when pieces
are missing or not clearly identified. The GIS develop-
ment method proposed below includes all the identified
pieces and offers a framework for their consideration.
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GIS Development Process

Introducing . . . GIS {tools] into an established organization
is & process, which recessarily includes evaluating and proba-
bly changing some organizational work patterns and atti-
tudes. Any restructuring [of these patterns and attitudes]
must be a clearly identified part of the GIS development
process.

(Anderson and Preecs 1989, p. 396)

The final section of this paper offers a framework, the
GIS development process, within which to organize the
many ‘puzzle’ pieces offered to date about GIS technol-
ogy-transter activities. Five core issues (people, organi-
zations, goals, change, technology) and three implemen-
tation stages (Initiation, Acquisition, and Incorporation)
critical to the development process were identified
above. The proposed framework incorporates the three
implementation stages and represents the five core is-
sues as phases: participation, context evaluation, vision
creation, change, and technology implementation
(Table 4).

Content-model issues (people, the organization, goals,
resistance and adaptation to change) are addressed in
the participation, context evaluation, vision creation and
change phases. Process-model activities (user-needs as-
sessment, RFP preparation, technology installation, pilot
projects, etc.) are undertaken during context evaluation
and technology implementation phases. During the
technology implementation phase, formal agreements
and budgets are drafted, software is installed, the land-

TABLE4 GIS Development-Process Matrix.

FIGURE1 Phases of the GIS Development Process and
how they interrelate.

Participation

k.
-
Context Vision Technology
Evaluation [+ Greation —| Implementation
2 3 5

3 A A 3

base is developed, applications are created, and the
technology is accepted and used for daily tasks. As Fig-
ure 1 suggests, the first four phases of the process affect
each other, while all four phases influence technical im-
plementation.

This development process is iterative and non-linear.
The phases of the process are repeated as often as neces-
sary in each stage to ensure successful achievement of
established goals and may be addressed concurrently or
in any appropriate order. For example, as GIS enthusi-

Phase

Stage

I Initiation

II Acquisition

III Incorporation

1 Participation

Educate champions

Involve managers and users

(People) Form Ad Hoc discussion groups ~ Formalize committees
2 Context Informal Formal
Evaluation Apply Evolution Matrix Circulate Surveys
(Organization) Begin GIS Analysis
3 Vision Creation  Informal Formal
(Goals) Educational Workshops
Publish GIS vision, GIS Design
4 Change Informal Formal
(Change) Facilitate new partnerships Redefine roles and work flow
and new ideas Evaluate change feasibility
Evaluate the GIS vision
5 Technology Formal Formal
Implementation ~ Agreements Proposals
(Technology) Budgets Pilot Projects

System purchase and installation
Data conversion

Identify future users
Create informal user groups and
Ad Hoc task forces

Informal
Continuous

Informal/Formal
Focus Groups

Formal/Informal
Continuous

Continuous
GIS used daily
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asts learn more about the technology and observe the
reactions of co-workers and managers, the goals for GIS
technology (vision) may change, triggering another iter-
ation of the development phases to assess the new con-
text and refine the GIS vision.

As the development-process phases move through
the Initiation, Acquisition, and Incorporation stages,
each of the five phases (participation, context evalua-
tion, vision creation, change, technology implementa-
tion) are addressed in each of the three stages (Table 4).
The emphasis placed on each development phase (is-
sue-of-interest) changes appropriately as the process
moves through each stage (point-in-time}. Samples of
players, products, and phase activities for each stage are
suggested by Table 4. This iterative development-
process can be thought of as the phases of the moon
moving through the seasonal stages of the year. The first
development-process phase iterations address the Initia-
tion stage, emphasizing education of the participants
and the procurement of financial and political support.
The next iterations address the Acquisition stage and
emphasize the technology while GIS advocates work
with future users and evaluate the context in which they
work. Subsequent phase iterations address the Incorpo-
ration stage, once again emphasizing system users and
their adjustment to the new technology. Although each
stage has a unique emphasis, they all require considera-
tion of the range of issues represented by the five
phases.

Participation

As the first phase, participation is delineated by the au-
thor to be both a separate phase of the development
process and a critical element of each of the subsequent
phases (Anderson 1991). In the treatment of this phase,
reference will be made to the necessary components for
successful participation: leadership, education, and
communication. User participation as employed here
refers to the initial step of bringing GIS into any organi-
zation, and as a key element in all subsequent phases of
the development process: context evaluation, vision cre-
ation, change, and technology implementation.

Context Evaluation

This phase of GIS development consists of an assess-
ment of organizational preparedness (Brown and Fried-
ley 1988). This phase examines the existing level of au-
tomation and potential organizational flexibility with
regard to the introduction of change. It also examines
the degree of work group autonomy and the ability te
work laterally within the bureaucratic structure.

Vision Creation

The context evaluation phase is followed by the consen-
sual creation of a plan or vision for the agency GIS

{Levinsohn 1989). During the vision creation phase, GIS
advocates facilitate the development of a vision which
can be supported by participating individuals and agen-
cies. Finally, the group should develop a set of “success
factors” (benchmarks) to be used as guidelines for the
process, measures for determining project progress, and
goals for the evaluation of GIS development success.

Change

The change phase addresses both the agency’s vision of
GIS and the context of the proposed system. This phase
must realistically assess any organizational changes re-
quired for successful development of the proposed vi-
sion {(Somers 1989). If the GIS vision requires more orga-
nizational change than the advocates are willing to
promote, the vision should be adjusted accordingly.

Technology Implementation

The final phase, technology implementation, is the ac-
tion or tactical phase, while the first four are primarily
planning activities or strategy phases (Obermeyer and
Pinto 1994). The information gathered and strategy es-
tablished in the first four phases influence the tactics of
the technology implementation phase.

Phase 1—Participation:
Getting People More Than Involved

Participants in a strategic design process must be consulted
at all stages of activity from defining the process, to resolving
institutional issues and designing system applications. Effec-
five participation requires a structured process and that all
participanis understand and commit to the process. Partici-
pation builds commitment. Commitment is required to facili-
tate change. And some level of change to the information han-
dling routines is necessary to bring about cost-effective
implementation of LIS.

(Levinsohn 1989, p. 37)

People are a very important part of any organization.
Therefore, anything that affects them can have a pro-
found effect on the activities of the organization. The
mixed reactions people have to automating the work
around them will affect their attitude toward the devel-
opment of a GIS. In addition, the dynamic, complex na-
ture of GIS will require an alternative to the limited
user-involvement (user-needs analyses) of traditional
information-system analysis and design.

User participation, as discussed here, involves the ac-
tive exchange of ideas among several layers of users
(elected officials, managers, technicians, clerks) and
other affected groups (the public and utilities) in a vari-
ety of ways and in many situations (training, interviews,
brainstorming workshops, newsletter publication, GIS
demonstrations). While such extensive participation is a
component of all phases of the GIS Development
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Process treated in this paper, it is introduced here as
Phase One. This phase consists of an identification of
numerous participants who will play a variety of roles
in the process and a discussion of three other funda-
mental components of successful participation: leader-
ship, education, and communication. Without appropri-
ate leadership, which recognizes the importance of the
user input, an environment will not be created to en-
courage user involvement. If the group has disparate
levels of knowledge about GIS concepts and technology,
many will be reluctant to contribute (Wingrove 1989).
And if the group lacks the appropriate skills (listening
and speaking) little effective communication will occur.

The changing work force also affects the way we act
in the workplace. We can no longer assume that project
participants will be a homogeneous group of people
who will automatically do what they are told. People
are expecting an increasingly participatory role in the
workplace and in the definition and design of their
work (Spencer 1989). Involving people in decision-mak-
ing that affects their work is becoming recognized as a
highly motivational activity. People involved with GIS
development recognize the changing roles to be played
by managers and technical users (Anderson and Preecs
1989; Marble and Wilcox 1991; Peuquet and Bacastow
1991). '

Few manual GIS activities have been documented
with the formal rules which govern activities such as ac-
counting or payroll. Under these circumstances, system
implementation becomes an extraordinarily creative
process calling upon the imagination and energy of po-
tential users to visualize new ways of doing their work.
This creative aspect of GIS implementation makes it im-
perative that many people become involved in the de-
velopment of applications and the introduction of new
routines in their workplace. These potential users will
need to learn about GIS concepts in order to creatively
assist system designers with the application of GIS tech-
nology to their work.

This level of participation, beginning in the Initiation
stage and continuing through Acquisition, will provide
a strong foundation for system acceptance and use, the
objective of the final stage, Incorporation. Participation
is the cornerstone of this development process. The ac-
tivities discussed above, leadership, education, and
communication do not occur in a vacuum. They are, in
fact, very much influenced by the environment in which
they occur. The context evaluation phase considers
some of the aspects of the environment into which the
GIS will be introduced.

Phase 2—Context Evaluation: What are the
Rules and Norms of the Workplace?

Ore of the most significant findings of the research [about
GIS effectiveness in Great Britain] concerns the impact of the
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inherent characteristics of organizational cultures on the abil-
ity of the environments studied to sustain the development of
innovations such as GIS.

(Campbell 1994, p. 321)

The GIS Development Process is iterative and nen-lin-
ear, with the development phases influencing each
other. The process could as easily begin with the formu-
lation of a vision for GIS as with participation or the def-
inition of organizational context. Indeed, vision creation
begins during the initial exploration of GIS technology
and associated evaluation of its probable acceptance in a
specific context (Initiation). People begin to imagine dif-
ferent applications for the new technology. However,
since we all know something about the place we work,
it seems logical to continue the development process by
describing the work environment or potential context
into which GIS will be introduced.

The context evaluation phase, calls attention to the
critical nature of communication patterns and personal
relationships in the work place. The context sets the tone
for all activity in the workplace and must be understood
in order to successfully introduce new activities or con-
cepts (GIS). Some of the problems associated with GIS
development are the product of segmented organiza-
tional structures (Kanter 1983) which restrict communi-
cation between users in various departments. For exam-
ple, independent units of government, each guided by a
specific mandate (planning, taxation, engineering, pub-
lic safety, etc.), have developed in relative isolation due
to budget, legal, and leadership factors.

The acceptable level of participation, in the context of
concern, will control the GIS vision creation activity. The
acceptable level of participation is one of the potential
subjects for the change phase of the development
process. Also, the technology-implementation activity is
surrounded by the context and totally dependent upon
it for all necessary resources. The context of any activity
has an impact on the outcome.

In order to develop plans for the introduction of GIS
technology into an organization, it is wise to understand
the organizational context which will affect the new sys-
tem and into which the system will be placed. During
the course of informal interactions the first step of con-
text evaluation, attitude assessment, has begun (Brown
and Friedley 1988). As the education and exploration ac-
tivities move along, and some level of support for incor-
porating GIS technology into the organization begins to
appear, discussions about the future occur and addi-
tional information on attitudes begins to surface (Initia-
tion stage).

The cultural audit, another context evaluation tool
(Sankar 1988), is critical for success of the Acquisition
and Incorporation stages. This audit can reveal the level
of support and opposition to the initial vision of GIS for
the organization, and reveal many potential barriers to



FIGURE2. A GIS Evolution Matrix suggests levels of in-
formation system expertise and organiza-
tional sophistication required for successful
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acceptance and use of the technology (incorporation).
The attitude assessment evaluates instances of behavior
by individuals, while the cultural audit explains some of
the behavior. The cultural audit attempts to identify or-
ganizational policy that defines the level of cooperation
which occurs both within a department, and between
one department and others. The audit also seeks out
any policies (management’s attitude) which may control
the level of automation in the department. These “atti-
tudes” heavily influence the fate of the GIS develop-
ment effort.

The GIS evolution matrix (adapted from Saarinen
1987) allows a preliminary appraisal of GIS development
potential by drawing attention to the level of informa-
tion system expertise and organizational sophistication
needed for successful GIS development (Figure 2). The
matrix illustrates a range of information system exper-
tise from main frame to networked systems. It also indi-
cates a continuum of organizational development from
isolated (segmented and independent) to collaborative.
For example, the matrix suggests that if coordinated
ventures are evident in an organization, ad hoc GIS suc-
cess would be likely when data sharing is made possible
by “sneaker net” or a local area network (LAN).

During the Acquisition stage, a formal mechanism
for gathering additional information may be employed.
Sieber (1991) suggests the circulation of a survey to all
informed decision-makers and participating managers
to gauge levels of GIS-technology awareness and devel-
opment-process understanding. This survey can ad-
dress feelings about automation and cooperation, as
well as identify other potential obstacles to the develop-
ment process.

Context evaluation is an on-going process. Organiza-
tions implementing GIS will repeat it through several it-
erations of the phases in all three development-process
stages. The evaluation will also help identify the some-
times elusive levels of commitment to GIS technology
and the changeability of the organization. Dreams for
new GIS applications may also surface as people learn
more about GIS. These dreams become the starting
point for formal, GIS vision creation. Questions about
possible applications should be recorded and brought
forth in phase 3, vision creation.

Phase 3—Vision Creation: Formulating
Images of the Future GIS.

A strategic vision defines the general direction and ambitions
for GIS development. The vision should be defined in terms
that are meaningful to the organization, using what was de-
termined during the situational analysis as the basis for the
wision statement, There are two reasons for developing a
strategic vision for the GIS implementation: (1} to build com-
titment for the GIS and (2) to align the direction of GIS im-
plementation with other aspects of the organization.
(Huxhold and Levinsohn 1995, p. 63)

Action often begins with the image or vision of a de-
sired state, usually different than the current condition.
During, the Initiation stage, the GIS vision (held by early
GIS-technology investigators) is commonly a “wish-
book” of vague ideas stimulating conversation and in-
vestigation. The GIS vision-creation process expands
general awareness and refines the GIS advocates’
dreams. During the Acquisition stage the vision should
be formalized and incorporated into a strategic plan.
The vision then becomes a distillation of the strategic
plan for GIS in the organization, a mission statement. It
is the starting point for the GIS Development Process
and then becomes a goal for the process.

If more than one individual is to be involved in any
activity, the desired state must be described to the unini-
tiated. As many GIS enthusiasts have found, this can be
a challenging task. Whenever an activity (GIS develop-
ment} is so complex that the efforts and special skills of
more than one person are involved, the activities be-
come segmented and it is easy to lose sight of the pur-
pose for the effort. This effect is exacerbated when a
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group of people from different professions (e g., plan-
ners, engineers and assessors) share these tasks.

This problem is further complicated by the legal
mandates guiding local government departments in
which these professionals work. The consensual cre-
ation of a GIS vision statement can mitigate some of the
negative affects of this division of labor (segregation of
professional disciplines, inadequate patterns of commu-
nication, etc.). The various work groups will have
helped create the GIS vision statement and this vision
will become a reminder of the consensual process and
the desired goal. The process not only establishes a pat-
tern to guide system implementation, but can create a
bond of common understanding among the disparate
participants (Senge 1991).

The vision creation phase begins during the Initiation
stage with conceptual GIS education and uses a work-
shop method to facilitate and formalize the vision cre-
ation process during the Acquisition stage. Given the
dynamic nature of the development process the vision
will undoubtedly change again during the Incorpora-
tion stage when even more participants and their appli-
cations become involved with the effort.

Vision creation is nof a peripheral undertaking; it is
central to the GIS Development Process. The critical na-
ture of a vision, and the process which leads to its re-
finement, cannot be overstated. The GIS Development
Process is a journey requiring a destination (the vision)
and an itinerary (the strategic plan). Vision creation has
been called the first step of the strategic plan (Curtice
1989) and is used in the development process to guide
automated information-system implementation. The
success of the Incorporation stage is largely dependent
on the acceptance of a vision for GIS. The cooperation of
all affected parties is required for successful GIS devel-
opment (Dueker 1987). The participants must be in-
formed and willingly accept new ideas and the conse-
quent changes. This acceptance can be facilitated by the
consensual creation of a GIS vision.

Vision creation is one product of participation in a
specific context and is potentially affected by change in
the context. The Vision creation phase of the develop-
ment process begins with a definition of the GIS vision,
and will result in a list of fundamental vision elements,
Some of these elements are:

the reason the effort is necessary,

a list of participants,

a timeline,

a generalized definition of the GIS functions that the partic-
ipating organizations will implement, and

* astatement about system architecture (technology), admin-
istration, and implementation,

The GIS vision may contain any other items that a spe-
cific organization finds significant.
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Pieces of the vision can be found in most documents
written by an agency about their GIS activities. Fach or-
ganization will have a different vision of GIS based
upon their activities and responsibilities. A GIS vision
can be as basic as automated mapping, and perhaps in-
clude permit tracking, or as complex as a regional con-
sortium of utilities and several levels of government.
The complexity of the vision will be determined by or-
ganizational structure and culture as well as the organi-
zation’s level of automation sophistication (see Figure
2). The wide range of potential GIS functions and con-
figurations available, as well as the participants’ particu-
lar culture, combine to create a unique vision for each
organization.

The GIS vision, like the organization, is not static. As
the players learn more about the technology and begin
to understand how this new tool can be applied in their
daily work, the original vision for GIS technology in
their agency will change. The next phase, change, ad-
dresses this and other change-related issues (work pat-
terns, departmental relations, communication channels,
and new organizational structures).

Phase 4—Change: A GIS Development
Process Involves Change

The GIS must it the organization, but the organization must
also make some adaptations in order to make effective use of
the GIS.

(Somers 1989, p. 39)

GIS advocates hold a vision for their organization. They
work within the larger context of the organization, and
have an understanding of the rules and norms which
define appropriate behavior and successful projects in
both their departments and the agency or company as a
whole. Throughout the evolution of the GIS vision, and
activities surrounding efforts to move the development
process forward, organizational constraints will be iden-
tified by GIS advocates, future users, and system devel-
opers. If GIS in local government is to be a cooperative
project shared by independent departments {(cost and
complexity make thig an appropriate approach) the in-
teraction of many people in these departments will have
to change (Cleveland 1985). This becomes a decision
point for the group. The feasibility of the project must be
determined. Obermeyer and Pinto (1994) contend “[t]he
concept of implementation in the context of organiza-
tions may be viewed as a change phenomenon or a
process for creating organizational change” (p. 14). Can
the organization be modified enough to accommodate
the vision or must the GIS vision be redefined to better
fit the current climate (context) of the organization? Will
both the vision and the organizational structure be flexi-
ble enough to accommodate the demands placed upon
them by system-implementation activities?



The GIS Development Process identifies some of the
organizational constraints placed upon the introduction
of GIS technology in the context evaluation phase. The
incorporation of IS technology by an organizationisa
process that continuously evolves, affecting many areas
of the organization; it is not a project which has a prede-
termined conclusion (Kraemer et al. 1989). The develop-
ment process moves on, in the change phase, to call for
open acknowledgment of the relevant issues, identifica-
tion of alternatives using group communication tech-
niques (Spencer 1989}, and commitment by the group to
plan for organizational change and vision modification
(Senge 1991). Among other issues to be incorporated in
the evaluation, planning, and implementation of any
change is the fact that organizations are not static—per-
sonnel change, laws change, funding is gained and lost.

Planning for and thinking about GIS must be long
range (Huxhold and Levinsohn 1995), especially if the
organization is moving from manual systems and seg-
mented structures to automated systems and integrated
structures. Information-technology adjustments also
create a changing technical environment for data-pro-
cessing or information-service departments. These fac-
tors create a dynamic environment (moving target) for
the introduction of GIS technology. The author does not
suggest that massive structural change nor radical
change of the vision will be required in every organiza-
tion in order to introduce GIS technology. However, GIS
advocates must acknowledge contextual constraints, es-
timate the probability of modifying them, and reassess
the GIS vision accordingly.

In summary, as much as we may want to believe it,
nothing is static, the environment, personal relation-
ships, workplace rules and space all change. Acknowl-
edging this dynamic state of affairs and consciously
guiding it is a challenge delivered to GIS advocates and
other change agents (Kanter 1983). No one wants
change thrust upon them without the opportunity to
“see it coming” and perhaps influence some of the con-
sequences. The participatory nature of the GIS Develop-
ment Process recognizes these dynamics and enables
people to influence many of the decisions which will
eventually affect their work (Marx and Newman 1991).
The incorporation of GIS by an organization demands a
number of changes. Some of the changes required will
be addressed in the next phase of the development
process, technology implementation.

Phase 5—~Technology Implementation:
Applying Strategies and Taking Action

Implementing large Spatial Information Systems (SIS) [in-
cludes] very important problems like figuring out what users
really want, adapting the technology fo the organizational

needs, and implementing new operational [and] administra-
tive procedures.

(Bedard 1989, p. 43)

The introduction of information technology to any orga-
nization is a risky venture. The potential benefit of any
computer system is tempered by the character (culture)
of the organization itself, and the attitudes of the partici-
panis as discussed in the context evaluation and partici-
pation phases of this GIS Development Process. As Be-
dard (1989) suggests, the users must be consulted
during the analysis and design activities, and new pro-
cedures must be developed to support both new infor-
mation and new tasks. The finished product or informa-
tion system will be patterned after the goals and dreams
of the system designers’ vision, modified by the ability
of the organization to adapt to the new technology, and
be limited by the availability of technical expertise to
modify the technology appropriately for the organiza-
tion. Budget constraints will obviously affect each of
these considerations. Phases 1 through 4 of this GIS De-
velopment Process have identified several non-techni-
cal, system-implementation constraints and offered so-
lutions to issues only superficially addressed by
traditional GIS implementation strategies.

The technology implementation phase of this GIS
Development Process draws heavily upon the first four
phases to support the introduction of GIS technology
with user participation, vision creation, and preparation
for probable changes to the organization. The process
also identifies some of the institutional nuances (con-
text) surrounding system implementation that signifi-
cantly affect its use and attempts to address them.

In particular, the process recognizes the comprehen-
sive nature of injecting a complex information system
into an established organization. Therefore, the manage-
ment information systerms (MIS) concept of structured
system development {Curtice 1987) is offered as a core.
This concept presents a technique for organizing the
complex implementation activities associated with au-
tomating information systems and associated tasks. Sys-
tem analysis and design begin during the Acquisition
stage using structured system-development methodolo-
gies. During this stage, strong emphasis is placed on
technology and involving the people affected by the
proposed GIS, as well as incorporating requisite organi-
zational changes.

Several authors have presented thorough methodolo-
gies for the technical aspects of GIS implementation
{Marble and Wilcox 1991; Ventura 1991; Brown and
Moyer {eds.) 1994; Huxhold and Levinsohn 1995). The
reader is referred to these comprehensive works for
more specific information.
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Conclusions

We must remember that first and foremost, an organiza-
tion is a collection of people. The level of cooperation
and participation by those people (users) will determine
the level of GIS development success. The central theme
of this GIS development method is a proactive approach
to involving people (elected officials, managers, users,
GIS technicians) affected by the process. The Develop-
ment Process offered here relies on participants to ad-
dress many institutional problems as they facilitate the
incorporation of GIS technology by their organization.

Traditionally, GIS implementation activities have ad-
dressed system analysis and design; the purchase, in-
stallation, and operation of hardware and software; and
database creation for a GIS project. The GIS Develop-
ment Process proposed here encompasses the technical,
system-implementation activities of the Acquisition
stage noted above; the formalization of project partner-
ships during the Initiation stage; and the facilitation of
GIS acceptance and use during the Incorporation stage.
The GIS Development Process provides a comprehen-
sive framework for considering technical, organiza-
tional, and human dimensions that determine success in
a GIS development effort. Unless GIS advocates ac-
knowledge and address these dimensions, by using a
structure for associating the numerous implementation-
methods offered, fulfillment of the technology’s promise
will, in all likelihood, continue to be extremely difficult.
The development process presented here offers such a
structure, and requires GIS advocates to acknowledge
the iterative, cyclical nature of a development effort
based on the assumption that all five phases (participa-
tion, context evaluation, vision creation, change, and
technology implementation) must be addressed in each
of the three stages (Initiation, Acquisition, and Incorpo-
ration).

The Development Process phases are based upon
technical and organizational dimensions associated
with any GIS development effort and represent the
“core issues” identified by many other authors. The sug-
gested process offers an organic approach for consider-
ing these issues in the context of the three stages (Initia-
tion, Acquisition, and Incorporation) characteristic of
any GIS development effort.

The proposed GIS Development Process is based
upon an awareness of certain observable realities (An-
derson 1991). First, the development process is built
upon the fact that geographic information systems currently
exist in manual and automated states. This manual sys-
tem 1s composed of a variety of activities (tax parceling,
right-of-way drafting, preliminary design, and land-use
coding, etc.} performed by public and private sector em-
ployees (assessors, planners, and engineers) who gather
and use geographically related information to perform
their assigned and mandated responsibilities. This
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premise defines the context into which the technology
will be introduced.

Second, the transfer of GIS technology into its new
context is both a process and a project. It is not a finite ac-
tivity. A GIS will continuously evolve. The incorpora-
tion and institutionalization of GIS technology by an or-
ganization requires the positive participation of a critical
mass of individuals in a development process. The steps of
this process (leading to acceptance and use of any new
system) must address a myriad of constraints to the
adoption of an automated information system.

Third, the GIS Development Process proposed here
recognizes among those constraints the uninitiated
users’ view of the potentially invasive nature of GIS
technology. A technology which promotes a vision of or-
ganization-wide and inter-departmental integration of
information resources can seem threatening and pro-
duce reactions of fear, resistance, vindictive compliance,
and sabotage.

Additionally, the GIS Development Process recog-
nizes that GIS is fundamentally collaborative, requires a
wide array of participants, and generates new organiza-
tional structures and procedures. The changes caused by
these new structures will be felt throughout the organi-
zation.

Finally, the process suggests the people who work
daily with manual geographically-based information
are experts about the information to be automated and
must be part of the development process. The process
requires the active participation of all players affected by
the ripples of change which will inevitably flow from
the implementation of an automated GIS.

These realities by their very nature add enormous
complexity to any GIS development effort; to ignore
them will obscure the barriers constraining develop-
ment success. The iterative nature of the proposed GIS
Development Process addresses these complex realities
on a cyclical basis. This GIS Development Process offers
an alternative to conventional solutions by addressing
core issues repeatedly as the process moves through
each development stage. To continue applying tradi-
tional, linear solutions to a multi-faceted problem is to
court disaster. In the best case, the new system may be
used as a centralized automated-mapping tool. The
worst-case scenario reveals the equipment in a corner,
collecting dust. The proposed Development Process, in
contrast, holds out the prospect of realizing the true po-
tential of this maturing technology.
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