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SUMMARY REPORT OF SPECIALIST MEETING
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INTRODUCTION

The specialist meeting for Initiative 4 of the NCGIA was held at the East Wind Inn in Tenants Harbor, Maine from May 6
through 10, 1989. Participants were drawn from the three Center sites, the academic community, government agencies and private
firms active in GIS. Disciplines represented include Geography, Economics, Sociology, Law, Public Policy, and Engineering. The list
of attendees and the specialist meeting agenda are attached as an appendix. Attendees’ position papers and summary reports of the
meeting sessions will be published in a separate workshop report.

This initial report is laid out as follows. It begins with an exposition of the goals of the I-4 Specialist meeting. The next part
describes the meeting format. Summaries of discussions follow. The final section of this report describes the research agenda
developed during the course of the I-4 Specialist Meeting on the Use and Value of Geographic Information.

I-4 SPECIALIST MEETING GOALS

The goal of geographic information research is to uncover basic knowledge which will aid the use of geographic information
in decision making processes and will allow or aid the use and dispersion of geographic information technologies. The goals of the
Specialist Meeting to discuss the Use and Value of Geographic Information in Decision-Making are several:

1. To provide a forum for an interdisciplinary discussion of the use and value of geographic information in decision-
making, focusing on impediments to use.

2. To identify impediments to the dispersion of geographic information innovations among users and potential users of
geographic information.

3. To gain social knowledge which may be used to aid and direct the adoption of geographic information innovations.
4. To identify existing models that are appropriate for assessing the economic value of geographic information.
5. To identify shortcomings in existing models which assess the value of geographic information.
6. To develop, refine or modify current models and methodologies to assess the value of geographic information.
7. To identify a research program on the use and value of geographic information to be implemented by the NCGIA

over the coming two-year period.

MEETING FORMAT

The I-4 Specialist Meeting was designed as a series of small group discussions of specific topics leading to a report to the full
group, followed by discussion among the participants. Vince Barabba, Director of Market Research at General Motors Corporation
and a member of the NCGIA Board of Directors, opened the meeting. Mr. Barabba’s keynote address provided an overview of the
meeting discussion, couched in terms of the contrast between supply/push and demand/pull concepts in the development of
information systems as a means to understand the use and value of geographic information. Other introductory addresses were given
by David Simonett, NCGIA Director; Andrew Frank, Associate Director of the NCGIA; and Initiative 4 Co-Leaders Harlan Onsrud
and Hugh Calkins.

During the ensuing days, the participants broke into small (5-7 people) pre-assigned groups with specific discussion
questions: what are the impediments to assessing the use and value of geographic information? and what are the methods to assess use
and value? Later small group discussions focused on researchable problems within the general topic, assessing the use and value of
geographic information, and prioritizing the problems identified. The final small groups were self-selected, as participants discussed
specific research projects to be carried out under the auspices of Initiative 4 over the coming two years.

The assignment of specific topics to the small groups was designed as a step-by-step process culminating in the development
of an integrated research agenda for Initiative 4. Each of the small group work sessions contributed to a large group discussion. These
discussions in turn formed the starting point for the succeeding small group work sessions, which once again achieved a consensus in



a large group meeting. In this way, the process established a common foundation on which the participants then were able to add the
building blocks to form an integrated research agenda.

Over the course of the Specialist Meeting, several of the participants made short presentations in conjunction with the tasks
assigned in the small group meetings and reported to the group as a whole. The wide variety of disciplinary training and experience of
the participants made it necessary to provide a common foundation for later discussion. The informational presentations ranged in
length from one-quarter to one-half hour.

PRESENTATION SUMMARIES

This section provides a brief summary of the short presentations made by some of the participants.

Uses of geographic information by government agencies

Bureau of Land Management (John Moeller)

The Bureau of Land Management (BLM) is responsible for several different functions, including the public land survey
system, the collection and maintenance of land and mineral records, and resource management. The agency therefore has significant
need for a land information system (LIS) to facilitate the performance of its duties. Such a system must be multi-purpose and must
make provisions for a geographic coordinate data-base; tie in land boundaries, records information and authorizations; and standardize
and categorize resource information. The BLM is currently preparing a study for submission to the U.S. Congress that will address the
questions of cost-benefits analysis as applied to geographic information systems and the maximization of data for use by two or more
agencies.

U.S. Forest Service (William Ubbens)

The U.S. Forest Service has three major missions: management of national forests; state and private forestry; and research.
Currently, the Forest Service is developing a GIS that it expects will be operational in about two years. The system currently under
development will be required to handle several functions, including managing resources for multiple use and sustained yield,
balancing conflicting interests, and analyzing complex multiple use processes. Data to be included in the Forestry Service GIS will
detail timber, wildlife and recreational resources. This data still must be automated.

Environmental Protection Agency (Michael MacDougall)

The U.S. Environmental Protection Agency (EPA) has a broad mandate and works in an intergovernmental environment,
delegating many duties to its state partners. Data collection and processing are among the duties the federal EPA delegates to the
states. GIS technology came to the EPA in 1987, and current efforts in the area of geographic information systems emphasize the
multidisciplinary nature of data collection and analysis. Using a prototype strategy, the EPA’s current pilot projects begin with existing
data sources, then modify the data to add to its value as information before passing it along to the states, or develop new applications
before exporting the information products to the states. Among the issues the EPA is most aggressively exploring are hazardous waste
site privatization and wetlands evaluation.

Other Agencies

As the meeting progressed, the perspectives of other government agencies were adequately addressed during the small and
large group research discussions. Thus, formal presentations for those agencies were not necessary. Additional federal agency
perspectives were provided in the group discussions by Carl Shapiro, U.S. Geological Survey, and David Moyer, National Geodetic
Survey. William Huxhold, City of Milwaukee, provided insightful comments on local government uses of geographic information.

Overview and Discussion of Research and Survey Methods (James Wells)

In developing methodologies to explore the use and value of geographic information in decision-making, it is important to
raise standard methodological questions. These include: what are the units of analysis? how are the units selected? what data are to be
collected? what research design will be employed? how are the units for comparison selected? how will data be collected? Adequate
attention must be given to factors in the implementation of the research design that may invalidate study conclusions. For example, it
is necessary to choose wisely the units of analysis in order to select the most appropriate ones. Furthermore, the researcher must
carefully choose methods to select and recruit study participants to avoid bias. In addition, the researcher must implement data
collection in a deliberate and appropriate manner. Finally, at the analytical stage, valid and reliable measures are imperative, and
sufficiently large samples are essential to assure meaningful results.



Innovation and Technology Transfer (Ann Greer)

The adoption of an innovation tends to be a slow process. In many instances, people distrust new ideas and technologies.
Developers of innovations have a very different perspective from that of potential users; this may impede adoption of the innovation.
"Opinion leaders," tuned in to both the user community and the outside world, can influence others to adopt an innovation. In general,
the judgment of opinion leaders is well-respected. However, opinion leaders tend to be careful in their rate of adoption of an
innovation, gathering enough information about the innovation to reduce their uncertainty about the innovation to a tolerable level. To
date, most experiments in speeding up the adoption of innovations have focused on identifying and impacting opinion leaders. Other
approaches are also being investigated.

Following initial adoption of an innovation, the innovation’s users often adapt or re-invent the innovation to make it more
valuable to them. Following such adoption or re-invention, the improved innovation may be more readily adopted among potential
users. In essence, the early adapters of an innovation help work out any remaining bugs in the innovation.

Value-of-Information Theories (Peter Morgan)

The basic operational paradigm in the use and value of geographic information is that additional information leads to "better"
allocations of scarce resources. These improved allocations, in turn, yield higher value. An important question to be asked is this:
should valuable resources be expended to gather data that will augment the decision-maker’s information set? The economic value of a
data set is dependent on the value of information already possessed; the range of data-types that can be generated and the resource
costs of the technologies available for data generation and dissemination; and is derived from the value of the end-uses to which the
data are put. The value of any data set produced is computed as the difference in the optimized values of the resource allocations that
are possible with and without the data set.

Spatial Decision Processes (Paul Densham)

Management scientists and operations researchers are moving towards a new concept of an optimal decision process. Simon’s
three stage model of decision-making is at the core of this approach: intelligence in the recognition that a problem exists and in the
formulation of a definition of the problem; design in the generation and evaluation of a review of alternative solutions; and choice in
the selection of one alternative for implementation. Optimizing analysis emphasizes choice, in an optimal decision process the
emphasis is on intelligence and design in an iterative process. Such a process is at the core of Spatial Decision Support Systems.

DISCUSSION SUMMARIES

This section summarizes the discussions from the small and large group meetings in chronological order. By taking the
discussions and meetings in order, the logical building process of the I-4 Specialist Meeting becomes apparent.

First Small Group Meeting:

What are the impediments to assessing the use and value of geographic information?

The group divided into five small groups to discuss this topic. The groups identified a wide variety of impediments which
they reported to the large group. Among the impediments identified are the following.

1. There is a gap between expectations and reality with respect to the capabilities of GIS. This gap affects the overall
assessment of the use and value of geographic information.

2. To date, there have been insufficient numbers of test cases to examine the use and value of geographic information
empirically.

3. The differences in the needs of the developers of GIS as compared with those of users of geographic information
have not been adequately explored and documented. Inasmuch as the value of geographic information is dependent
on its use, the needs of users must be thoroughly explored.

4. There has been insufficient research on the variations in decision-making processes from one organization to another
and insufficient exploration of the impact of these variations on the extent to which specific organizations use and
value geographic information.

5. The self-interest versus the public interest in the use of geographic information is not well understood. Given the
wide variety of applications of geographic information in the public sector, existing gaps in our knowledge about
assessing the value of public goods in general and the value of geographic information as a specific public good
must be bridged.



6. The assumption that better information leads to better decisions in the real world has not been confirmed. This has
been taken as a given in assessing the use and value of geographic information in decision-making in spite of its lack
of confirmation.

7. The lack of a taxonomy (i.e. a comprehensive and useful classification framework) for the many and varied uses of
geographic information has made difficult the task of developing testable hypotheses about the value of various uses
of geographic information.

8. The lack of a taxonomy to aid identification of new ways to use geographic information that have arisen from the
implementation of GIS has created a gap in our understanding of the value of speculative or unanticipated uses of
geographic information.

9. The lack of procedure(s) to assign monetary value to the benefits of new ways to use geographic information that
have arisen from the implementation of GIS makes it difficult to estimate use and value.

10. There is a lack of models using a taxonomy as described above to carry out empirical studies of the use of
information in institutions as well as a lack of case study designs. Development and refinement of such models and
case study designs is needed.

11. The unmet need to assess the utility of geographic information prior to assigning economic (monetary) value must
be addressed.

12. Researchers have identified difficulty in identifying uses of geographic information: current, anticipated and
unanticipated. This difficulty is exacerbated in multiple-use and multiple-user environments. Since value derives
from use, this difficulty warrants attention.

13. Incomplete understanding of the impact of the rate of technology improvement on the use of the geographic
information products of the technology inhibits our ability to understand and assess the role that technology such as
GIS plays in adding value to information.

14. Incomplete understanding of the role that information and its use play in reshaping the organization make difficult
an understanding of the iterative process that results in the use of geographic information and the refinement of
geographic information systems.

15. The public goods aspects of information increase the difficulty in assessing its use and value. It is sometimes
difficult to discover the true preferences of people for specific public goods: theoretically, the best strategy in
maximizing public services while minimizing the cost of the services to oneself is to he about (underestimate) the
true value of the public good.

16. Time lags between the use of geographic information and the fun manifestation of benefits increases the difficulty in
assessing the value of the information.

17. Incomplete understanding of the role that the organization plays in producing benefits through the use of geographic
information causes neglect of the importance of specific uses of geographic information to the organization’s
ultimate value.

18. The methodology used to assess the use and value of geographic information influences the outcome of the
assessment. The exact nature and extent of such influences must be examined.

19. The traditional emphasis on price-based analyses (such as cost-benefit approaches) has stymied the development of
a fuller range of methods to assess the use and value of geographic information.

20. Lack of understanding of the motivations for developing GIS, along with the contradictory objectives of users of
geographic information has limited our understanding of the uses to which geographic information is put, along with
the ultimate assessment of the value of the information.

Second Small Group Meeting:

What are the methods to assess use and value of geographic information?

Building on the work of the first small group discussions as well as on the consensus reached in the large group follow-up
discussion, the charge during the second small group meetings was to identify methods to assess the use and value of geographic
information. In implementing methods to make such assessments, it is necessary first and foremost to make a distinction between
geographic information and GIS. It is the geographic information itself that is the focus when addressing research issues relating to
value. It is geographic information technology which is the primary focus when addressing research issues relating to the diffusion of
geographic information innovations.

The small groups identified several potential methods to assess the use and value of geographic information. They are listed
below.

1. Survey of users and uses of geographic information
• cross-sectional surveys over time
• longitudinal surveys

2. Case studies



• study decision-making processes
• study users with varying lengths of experience using geographic information
• study users with varying perspectives in use of geographic information

3. Taxonomic Classifications
• users of geographic information
• uses to which geographic information is put

4. Explore the history of GIS and the use of geographic information to see what hypotheses they might yield
5. Explore and analyze the literature and methods relevant to the use and value of information generally, and geographic
information explicitly (for example, traditional and refined cost-benefit analyses)
6. Conduct experiments to learn how people integrate and synthesize information presented in a variety of formats, both
geographical and non-geographical (tabular and prose formats, for example)
7. Method development through a process of study, contemplation, and reflection.

There was considerable overlap in the methods suggested by the five small groups. In most instances, the groups suggested
several complementary methodologies for implementation. Several groups noted the value of complementary methodologies along
with the need for an iterative process to develop and test hypotheses related to the use and value of geographic information.

Third Small Group Meeting:

Prioritization of research topics

There was considerable consensus among the participants about the prioritization of research topics. The general perception
was that we are still at a very early stage in exploring the use and value of geographic information; much basic work must be done to
develop and test hypotheses about the use and value of geographic information. In the small group settings, and during the subsequent
large group meeting, the participants agreed upon a general research approach designed to expose and address the priority use and
value issues. (See the diagram on the following page.)

The participants broke into groups to provide more detailed direction on the three initial components of the agreed upon
research process which are:

1. Developing a taxonomy(s) of users and uses of geographic information
2. Carrying out a preliminary survey to test the validity of the taxonomic classifications and the initial case study

directions
3. Designing case studies to address the range of use and value issues

These three initial components are intended to proceed contemporaneously with each other and continue in an iterative cycle
until a well developed case study design likely to provide significant and relevant results has been arrived at. Only after this thorough
evaluation process should detailed case studies be attempted.

The Research Agenda for Initiative 4

Numerous use and value research questions may be addressed through the outlined approach.

Priority Topic: Study A

One of the research topics of great concern to attendees at the specialist meeting was the need to develop a methodology for
assessing the value of geographic information. There was a general consensus among GIS users and economists that current methods
of valuation of geographic information are highly inadequate; particularly in institutional settings where no market exists to establish
value (i.e. public goods) and the geographic information is used by many users for many purposes. Lack of realistic valuation methods
is substantially hindering the adoption of geographic information systems by local, state, and federal agencies. Thus, valuation issues
and methods should be evaluated and tested through the iterative method outlined above.



Priority Topic: Study B

Another priority research area is evaluating technology adoption and diffusion. Adoption studies in other fields, particularly
the medical field, have shown that a definable and consistent set of factors may typically be identified which are crucial in the decision
by private individuals to embrace a particular technology. For instance, although economic justification is a critical factor in the
decision to buy into a technology by a public agency, innovation diffusion studies to date suggest that in the private business sector
valuation plays a very minor role in the decision to finally embrace a technology. Other factors are far more critical. With the
prevalent GIS trend toward decentralization, networking, microcomputers, and database sharing, the relevant factors affecting
adoption of geographic information technologies by individuals and private enterprises should be identified and verified through the
iterative research process outlined.

Both of the above priority studies take an in-depth look at "uses" of geographic information but from different approaches.
By initially concentrating on these two research questions a wide range of issues and research methods may be addressed as illustrated



by the table on the following page. The two research thrusts shown in the table are highly complementary. Although particular points
of stress and characteristics are listed in the table in two columns, each study will address the characteristics listed under the
complementary study as the studies progress. Thus, the two proposed research studies will result in greatest knowledge advancement
if carried out at the same time. The studies will be carried out by two separate but closely cooperating research teams. Cooperation
will be particularly important in the taxonomy development phases of both studies.

The intent of NCGIA personnel involved with Initiative 4 is to begin the iterative case study design process on both topics to
the greatest extent possible with the resources available to us. The steps likely to pay the highest dividends in new useable knowledge
must be financed through other than NCGIA funds (i.e. the actual in-depth case studies). It is our intent to solicit such funds.

Products of the Research

The primary goal of Study A is to derive a methodology for assessing comprehensively and realistically the value of
geographic information. The primary goal of Study B is to determine and investigate those factors which are crucial to the adoption
and diffusion of geographic information technologies.

From the combined results of these studies and extensions of their primary goals, additional products of the research are
likely to include:

1. a comprehensive procedure(s) to identify the demand for geographic information in support of decision making. e.g., this
might involve developing models of the contribution of geographic information to decision making and identifying the operands and
data necessary to support those models.

2. knowledge of human behavior and perception which is likely to be important in guiding applied technical research
3. insights on establishing data collection priorities
4. insights on public awareness of the uses of geographic information and how best to provide public education
5. insights on training requirements for those using geographic information in their decision making or potentially using it in

their decision making
4. functional innovation adoption methodologies which could be used by those desiring to promote the adoption and diffusion

of geographic information technologies

Experience with Study A and Study B is likely to suggest specific and more narrowly focused use and value studies with
appropriate research methods for those studies, suggest additional important case studies, provide direction for the technical design
and human interface of GIS, and provide a foundation for the later NCGIA research initiative on the institutional sharing of
geographic information.

For further information on Research Study A, contact Dr. Hugh Calkins at State University of New York at Buffalo. For
information of a general nature regarding this initiative or for further information on Research Study B, contact Dr. Harlan J. Onsrud
at the University of Maine.
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