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Abstract + Establish an identity and visibility for the GIS project.
GIS management issues are often cited as being the most Form committees, workgroups or teams.

important factors in GIS success. Yet, there is also & Formalize the budget for the whole GIS project.
general impression that these issues are not well under Hire pre-trained staff.

stood. What do we really “know” about GIS manage- « Establish a GIS job class.

ment? Some successful methodologies have emerged Conduct an initial GIS educational event.

over the 2-3 decades that organizations have been ime Perform pilot projects.

plementing GIS. While not represented by rigorous « Provide early deliverables.

study and description, this knowledge still forms a valu- « Build your database on the highest accuracy data you
able resource for developing GIS management ap- can.

proaches. Many other issues, however, remain to be Bootstrap the GIS with inexpensive, low accuracy,
examined and developed. This paper outlines the GIS high utility data.

management practices that have emerged as successful Establish a GIS department.

methodologies, and identifies some of the areas where Initiate GIS in a low-level work unit.

further study and development is most urgently neededs Use an enterprise GIS model.

. * Start small.
Introduction

It is generally recognized that management approachesome of these pointers do hold up as good advice. They
and issues are crucial to the success of a GIS effort, yefave worked for many organizations. Other strategies
organized and reliable information on these matters carfnat might have been successful for one organization,
be difficult to find and to evaluate. There is a great deal@nd are therefore promoted by that GIS manager, how-

of information concerning GIS management, yet it is €Ver, could prove disastrous for another organization.
often difficult to derive knowledge from the informa- AS Wellar (1989) observes, samples of one hardly form
tion. There are many slogans that are repeated, sever& sound basis for knowledge. While some studies that
approaches that have proven successful for many orWould provide a sounder base of knowledge are just

ganizations, and many more issues that are not yet cleaP€9inning to appear and progress, there are some as-
pects of GIS management that have emerged as suc-

There is an increasing availability of information on GIS cessful practices.

management. Most of this information is found in

project descriptions, case studies and “how to” GIS GIS Management Strategies

papers and articles. This means that many of these preAs things stand today, one of the best indicators of what
scriptions are based on a sample of one. Common “sucwe know about GIS management is how many organi-

cess strategies” that are often cited include: zations have used any particular strategy successfully.
« Establish executive level leadership. Hundreds of organizations’ experiences have indicated
« Have a project champion. certain strategies that work in certain situations. Many
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individuals share these experiences in various forumstual design and some classes of application develop-
in the GIS industry. While we await a more rigorous ment have resulted from the experiences of similar or-
approach to the study of GIS management practice, theanizations, and owe much to principles from other ar-
accumulated weight of many organizations’ experienceseas of IS development and management practice.

rovides much valuable information and guidance. The RV o
P o o g Strategic Vision, Scope and Organizational
strategies identified here are based on this accumulate?

mpacts of GIS

experience, drawn from GIS, IS and management II'[_To provide direction for the GIS and for all implemen-

erature, discussions with hundreds of GIS managers and_.. . s
’ 9 9at|on and operations activities, it is necessary to estab-

users, and experience with dozens of GIS projects. lish a vision that defines the role GIS plays in the or-

In addition, GIS can draw upon applicable principles ganization, its scope, and its relationship to business
from a variety of other fields. We do not need to reinvent operations. Establishing a strategic vision and goals
the wheel. Many of the basic principles of GIS man- for GIS is critical to its success, whatever the scope of
agement are derived from project management, infor-the implementation. In a large, multiparticipant GIS

mation systems development and management, organieffort, it is crucial that all participants fully understand

zational design and development, business process reand share that vision, as they will be responsible for
engineering, technology implementation and businessmaking it a reality. Developing a common vision and

management. ensuring that everyone fully understands it and buys
While GIS management approaches share many Comi_nto it may be time consuming, but the benefits are well
worth the effort. Many GIS problems and failures can
be traced to a single source — conflicting ideas con-

agement issues, they also have some unique aspects.”
cerning what the GIS should be.

mon characteristics with other technologies and man-

The special characteristics of GIS and its relationship
to the organization require attention to specific aspectsAssessment of Organizational Risk
of management and the development of some specialPerforming an assessment of organizational risk at the
ized strategies. There are several key elements to sumutset of a GIS project can increase the chances for suc-
cessful GIS management strategies. The GIS managecess. Croswell (1991) comes to this conclusion based
ment strategies outlined here represent the approachesn his observation that organizational culture, lack of
that appear repeatedly and significantly as successfulinderstanding of GIS and unpreparedness are often cited
approaches or “best practices” in GIS management. as obstacles to GIS implementation. Many GIS man-
GIS Implementation Process _ager.s are frustrated by what they see as ihexplicable or
illogical resistance to GIS. They make various assump-

The basic steps of the GIS implementation process are

. . . . tions about the source of the problems and the possible
planning, requirements analysis, design, procurement

. . .solutions. An organizational risk assessment provides
and development, and operation and maintenance. This

. . % structured and analytical framework for examining
process appears to be fairly well understood as discusse o ) ]
the organizational components that hinder GIS imple-

mentation. Gibson et al (1984) discuss formal proce-
gures for evaluating risk and suggest that project im-

in the literature, however, in practice it is often not ap-
plied. While some well planned variations on the proc-
ess can benefit an organization, much of GIS succes ) )
depends on performing this process correctly. Manyplementatlon strategy be based on the results of the risk
organizations have demonstrated the benefits of follow-
ing a good implementation process, and many have demCoordinating GIS Participants and Users
onstrated the problems encountered when it is not fol-The organizational structures and techniques that are
lowed. used for coordinating multi-participant GIS and AM/

FM projects are strikingly similar among organizations,

assessment. (Croswell, 1991)

In particular, some aspects of the GIS implementation

articularly in state and local governments. Many or-
process are more developed than others. Current meth y 9 y

. . . . ganizations have adopted identical basic structures and
odologies for planning, requirements analysis, concep-

2 Proceedings of the Spatial Information Research Centre's 8th Colloquium



methods, adding variations for their circumstances.members could not contribute enough time to the
Committees and team approaches are frequently emproject. Committee members’ resource commitments
ployed for multi-participant GIS projects as a means must often go far beyond just attending meetings. Suc-
for coordinating participants and guiding project de- cessful GIS efforts usually involve committed individu-
velopment. The common model addresses participantsals. (Somers, 1995)

GIS interests at three levels — policy, technical devel- L - .
policy, Communication and Providing Information

opment and usage — and establishes a committee at eat&b S . .
. i ommunication is crucial to the success of a multi-par-
level, coordinated by the GIS manager. This model . . . . L
ticipant GIS environment. It can be time consuming:

also facilitates lateral communication and cooperation L . .
communication requirements grow according to the

within the organization. The fact that similar models - . . S
) ) S number of participants, and differences in applications,
are used so widely is an indication that they work well. . — o .
professional backgrounds, priorities, organizational in-

Of course, the organizations and situations must be suit- . .
terests and personal agendas. All involved parties —
able to the model. (Somers, 1995c)

future users, as well as committee members — must be
Managing the GIS Committee and Team kept in the communication network from the time they
Environment are first contacted through the entire project lifecycle.

To make the Gl mmitt r team environment suc- - .
° e the GIS co ee orfeam environments In order to participate usefully in the GIS effort, par-

cessful, seV(.eraI. other as;_ect;[s r:ust alslz be managbe%'(:ipants need adequate information regarding GIS and

Sorr:je orgar?lzatlons_esta ish what \r/lvoud appear tlf Ghe project goals. They must receive the right kind and
ood committee environments, yet they do not work as . . . . .

9 Y y amount of education and information at the right times.

lanned. The reasons for this can often be traced back . - . L
P |5|fferent participants from different application areas

to these other aspects of managing the committee €MVand levels of the organization have different interests,
ronment.

backgrounds and needs related to understanding GIS.
Each committee must have a clear charter regarding thé&or example, the type of information required by the
types of issues it will address, and must remained fo-Mayor will differ greatly from that required by an as-
cused on these issues. There should be a clear plasessment clerk. GIS education and orientation must be
regarding the matters to be addressed by each commitailored to the specific audience. This often means con-
tee — as well as by the GIS manager — and regardinglucting several events for different groups from vari-
how information, recommendations, approvals and di- ous applications areas, professional backgrounds and
rectives are to flow among the committees and staff.levels in the organization. Furthermore, education will
The appropriate committee composition follows the GIS be an on-going need throughout the GIS project.
project definition. (Somers, 1995)

Organizational and professional interests should be apleadership and Support

propriately represented according to the role of GIS inIn a large, multi-participant GIS project, two types of
the organization. The most successful committee arleadership are crucial to success: someone to manage
rangements involve teams that are limited to a work-the GIS implementation and operation and someone to
able size — usually 6 to 8 people. When committees argrovide support and influence at the policy level.

very large, some success can be achieved by establlsl}s\ large GIS effort must have a focal pint. The GIS

ing subcommittees to address specific issues. . .
9 P manager coordinates the network of committees and

Finally, committee members, particularly those on the participants. Among the many technical and manage-
technical workgroup, must make adequate time com-rial qualifications a GIS manager must possess, he or
mitments. GIS related activities could consume 25- she must manage this complex environment. The abil-
100% of team members’ time for significant periods. ity to work with diverse individuals and groups, man-
GIS projects are delayed when committee production,age teams, educate, motivate and lead are critical to the
reviews, and approvals fall behind schedule becausesuccess of the GIS.
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Another key ingredient in an extensive GIS effort is a as well as the direct support and control of a manager
project champion who provides executive level supportwho saw the need for GIS. As such projects expanded
and influence. This factor is cited repeatedly by “suc- to serve other departments, coordination difficulties
cessful” GIS projects, however, many projects still suf- arose. More recently, in recognition of the multi-par-
fer from the lack of leadership. The project managerticipant nature of GIS and the need for better coordina-
can function in a dual role as an effective project cham-tion and funding mechanisms, many GIS projects are
pion only if he or she is placed high enough in the or- started at the support or executive level. These projects,
ganization. The project champion’s support and effortsin turn, have suffered from the disadvantages at these
ensure continued political and financial support in the locations. Another problem with GIS at the executive
face of pressures that would erode the project’s resourcekevel is that GIS may evolve into a department, leading
and delay its implementation. (Somers, 1995) to big problems if this was not the intended organiza-
tional configuration. GIS projects and programs often
move within the organization over time. The common
move is “up” from line levels to support or executive

Management and Control of GIS
Basically, control and management of GIS may be cen-

tralized or decentralized. In an enterprise GIS, an or-

ganizational unit may be established to manage the GléeVEIS' Inthe development of multi-participant projects,

. . . there is a trend to initiate them at higher levels in the
environment and run the core system, while usage is

. . . organization. GIS management may also move when
decentralized. In an environment where GIS is used 9 9 y

. . . the project passes from the developmental stage to the
occasionally by various users, it may be set up as a sepa-

rate service with a designated group that manages thgperational stage.  (Somers, 1990; Somers, 1994
GIS and also controls applications services for usersThe appropriate organizational configuration and place-
In an environment where GIS is used as a limited busi-ment of GIS management and control within an organi-
ness tool, management and control may be decentralzation depends on the role and scope of the GIS, the
ized to the user business units. (Somers, 1996b) organization model used and the specific operational

. . . . ) aspects of the organization.
In an extensive GIS environment involving committees, P 9

a GIS staff, and many different users, special concernd?ersonnel issues

regarding GIS control and management arise. What-Personnel issues are currently heavily discussed topics
ever the committee or team set-up, the organizationalin the GIS field. Much is made of the importance of
location of the GIS manger is considered the locationstaffing issues — perhaps too much. Most of this dis-
of the GIS itself. In any organization, there are impli- cussion derives from the traditional view of a large,
cations involved in the location of the GIS. Its location multipurpose GIS in a public sector setting. In this type
can be an important factor determining the success obf environment, personnel issues are more important
the GIS, or at least the ease with which success can bthan they are in organizations where the GIS has a more
achieved. limited organizational impact. Regardless of the extent
and impact of GIS within an organization, however, the

There are three basic areas in which the GIS manage- )
. . o . basic personnel issues must at least be addressed. These
ment could be placed — in a line organization, in a

. issues include staff responsibilities, staff configuration
support area, or at the executive level. Each of these P ’ 9 '

. . . osition requirements, position descriptions and pa
locations has its advantages and disadvantages. The:ge ] q ' P P ] P y
- scales, job classes and career paths, staffing and train-
relate to budget autonomy and power, visibility, execu- _
. . . . . ing. Most components of these factors are the same for
tive support, impartiality, authority and ease of coordi-

. . o GIS as for any professional or operational area. Fac-
nation. Experiences of many organizations have dem- i )
8rs that make the GIS personnel issues unique relate

. t
onstrated these advantages and disadvantages. In th ) o
. . - largely to the relative newness of the technology within

past, many GIS projects were initiated in line depart-

ments because of the inherent advantages of being tieEpe organlzatlon_, andin general. Aga'”’ GIS shares this
. . oo phenomenon with many technologies. GIS personnel
directly to an operational need and a budget line item, i o )
planning for any organization relates directly to the role
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of the GIS and its design and operational characteristechnical ones. While the technical tasks involved in
tics. These will drive the staff needs, position descrip- system design and implementation are occurring, the
tions and qualifications, the staffing process and theorganizational issues that facilitate the design and af-
training needs. (Somers, 1994) fect the implementation and adoption of the GIS must

Timing also be addressed. The key to success is coordinating
Much of successful timing in GIS is an art. When de-
veloping implementation schedules, certain technical The primary factor in integrating GIS into an organiza-

and organizational dependencies are inherent. Technition is to understand the role GIS will play in the or-

all the goals, activities and impacts.

cally, certain components must be completed beforeganization. The scope, purpose and vision for GIS in
dependent one can be developed. Organizationallythe future of the organization will drive the develop-

components must be prepared before technical changesent of organizational plans. A major issue regards
can take place. There are many technical and organizathe impacts of GIS on work processes and business

tional aspects whose timing must be coordinated.

Beyond the obvious scheduling dependencies, however,

. . z
successful progress, adoption and use of GIS is the re-

sult of strategic timing that takes into account a variety

operations. GIS could change all work processes and
reconfigure the operational environment of the organi-
ation, it could just be added to selected operations, or
it could have impacts anywhere in between.

of factors. For example, strategic timing of GIS project There are many other important issues affecting GIS
initiation can determine whether the project ever getsadoption, including:

off the ground. A related issue is project formalization. *
Many GIS efforts have developed successfully by start-
ing quietly, without formalization of activities or fund-
ing, and then formalized the project and obtained fund-,
ing once they had shown some results. (Somers, 1995)
Related to this issue is the timing of committee formali-
zation. Committees and large numbers of project par-
ticipants often are the source of project delays. In some
cases, it may be better to start small with GIS for only
one user or application, and involve others once mo-,
mentum has been established. Likewise, the timing for
moving from isolated GIS applications to coordinated
operation must be carefully considered. Other issues
of timing include the rate of development and expan-
sion, and when to publicize GIS. In a business envi-
ronment, GIS timing must not only take into considera-
tion cost/benefits and internal operations issues, but
competitive ones as well. (Somers, 1996b)

Integrating GIS into an Organization’s

Operations .
Successful adoption and integration of GIS into an or-
ganizations operations depends on all of the above is-
sues. Each issue must be considered by itself and in
combination with the others. Organizational and man-
agement issues must be addressed in concert with the

Educating users. Everyone must receive the appro-
priate information and education in the right format
at the right time. (Somers, 1988, 1989-96)

Training. Education and training are different func-
tions, and different users will need different combi-
nations of both. If users feel uncomfortable with
training or use of the GIS, it will not be easily
adopted. A good training plan will facilitate GIS

implementation. (Somers, 1994)

Involving users in the planning and design of the
system. The future users of the system must partici-
pate in the planning and design phase if they are to
fully accept the delivered system. Concepts related
to user-centered design of information systems, such
as those discussed by Eason (1988), are very rel-
evant to GIS. The challenge in this area is to in-
clude enough user participation to ensure valid de-
sign and user acceptance, while not impeding the
progress of system implementation.

Transitions in operations. The manner in which GIS
is phased-in affects its success. The transition to the
use of GIS must often be planned so that it does not
disrupt operations. This can be particularly difficult
to achieve if GIS implementation entails extensive
business process redesign and organizational
changes.
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Organizational changes. Organizational change carmanagement approaches. Some authors have discussed
be very difficult to effect. Organizations are natu- the state of research, or rather lack thereof, regarding
rally resistant to change. This resistance has manyGIS management approaches. Wellar (1988, 89) ob-
sources, including bureaucratic operating proce- serves that most of the management “musts” in this field
dures, personal resistance and habit. The design oére based on an experience of one, and Craig (1991)
the target organizational configuration and opera- further comments on the absence of any true research-
tion is derived from the GIS design. Making the based guidance. Campbell and Masser (1995) have
changes to put the new organization into effect, how- studied the implementation of GIS in British local gov-
ever, can be very complicated. Issues involve mul-ernments. Croswell (1991) performed an analysis of
tiple transitions to achieve the desired state, preparseveral published papers regarding GIS and IS imple-
ing individuals, establishing evaluation and reward mentation and derived some “maxims of success”. His
systems that re-enforce the changes, and many otheronclusions coincide with many of the management
issues addressed by research and literature in organstrategies discussed above. Recent research efforts are
zational design and development. Some organiza-encouraging.

tions use an organizational change agent or mans,, . . . .
9 o g 9 ~ While it can be argued that each GIS implementation is
ager to effect the organizational implementation.

unique, and that methodologies are changing quickly
(Somers, 1989) . . .
in response to technological changes, there are still some

Personnel and career issues. Users must see the begynificant areas where further development is needed.
efits of GIS from a personal perspective, not just These include the following:

from organizational or business ones. Personal ac+ |ntegrating GIS into the organization.

ceptance and support of GIS can be a crucial factor.  performing reliable cost-benefit analyses.

in the success of its adoption. (Somers, 1988, 1989+ Measuring GIS success.

96) * Managing GIS implementation and operations in a
GIS support services. A major factor in user accept- dynamic environment.

ance is the technical support environment. If GISise Keeping the technology perspective under control.
well supported, the system and database rune The appropriate organizational models for GIS (en-
smoothly, the environment is user-friendly, and re-  terprise vs. others).

sponse is timely, then it will gain favor with the us- There may be various ways we could build our knowl-
ers. The GIS must make the users’ lives better, not

edge base:
worse. (Somers, 1988, 12989-96)

* Look to other fields. We have seen that many prin-

Organizational issues are as important as technical is- ciples from other fields apply to GIS. Some authors,

sues, and the organizational design and implementa- such as Medyckyj-Scott and Hearnshaw (1993) have

tion plan and process deserve as much attention as the conveyed some of these principles. Beyond that,
technical design and process. The two plans should however, GIS practitioners must be more aware of
begin at the same time and proceed together. Many these knowledge sources and how to apply them.
organizations concentrate on the technical plans and  Rigorous study and analysis of GIS management
ignore the organizational issues until it is too late (thus  ethods and results. Too much of GIS “lessons
providing us with valuable lessons through their mis-  |eared” is taken at face value, and it is difficult to

fortune). (Somers, 1996) separate opinion and advice based on limited expe-

Remaining Challenges
There is still more to learn about GIS management than

rience from proven methods. Little in GIS manage-
ment has be “proven.”

there is already known. The major reason for this is* POoSt-implementation studies. Many GIS managers
that there is currently very little in the way of critical, ~ Will admit privately that things did not work out at
rigorous or research-based studies that evaluate GIS all the way they planned, but very little is written or
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shared formally in this regard. It is often disadvan- Somers, Rebecca. 1988, 1989-G6S Implementation
tageous for a manager to go back and evaluate hisor ~ and Management Workbooks.

Eer own prOJecht.bOut5|de era|:,IatIO: of GIS_resgIts, Somers, Rebecca. 1989. Organizational Changes for
owever, could be very useful to the organizations Successful GIS ImplementationUrban and

involved as well as to others in the GIS field. Regional Information Systems Association 1989
Campbell and Masser (1995) have made some .
Annual Conference Proceedings.

progress in evaluating GIS in practice.
Somers, Rebecca. 1990. GIS in Local Government:

Where Do You Place the GIS@&IS World 3(2):
38-41.

e Comparative studies. Analysis that examine how
similar organizations implement and manage GIS as
well as how different groups or classes of organiza-
tions do so could be very illuminating. Somers, Rebecca. 1994. GIS Organization and Staffing.

Urban and Regional Information Systems
Summary

) Association 1994 Annual Conference Proceedings
What we “know” about GIS management today is gen-

) . i ) 1: 41-52.
erally derived from informal analysis of many organi-

zations’ experiences. Some successful methodologiesSomers, Rebecca. 1995a. Making the GIS Committee
have emerged from these experiences, and these canbe ~ Environment Work. Geo Info System$(1):20-

very useful to GIS practitioners. Many challenges re- 22.

main, however, in solidifying our knowledge base and gomers, Rebecca. 1995b. Managing GIS Transitions.

moving forward. Geo Info Systens(5): 18-20.
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