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...This is an historic initiative. Such an investment will create tremendous
results in the scientific community and in the economy...As information
technology goes, so will our jobs, our incomes, and the success of our
nation.

Al Gore, January 24, 1999, speaking about the Clinton/Gore $366
million information technology proposal: Information Technology
for the 21st Century



eographic information systems (Gl S)—once an obscure technology used by a few far-

sighted geographers, surveyors and planners—have become THE spatial information

technology of the 1990s. In retrospect, thisis not surprising—the technology has
spawned many products and innovations that are now widely used in the management of land
and its resources. Applications have proliferated through al levels of government; GIS is now
commonplace in major sectors of service, marketing, utility, and transportation industries.

The federal government is spending billions of dollars to build a“ spatial data infrastructure”
(FGDCINSGIC 1998) and to subsidize related technologies such as global positioning systems
(GPS). Billions are spent by state and local governments to manage land records, administer pro-
grams and services, and to plan and manage uses of land and resources. And both corporate and
non-profit corporations are spending billions more on a broad array of applications.

How many billions? No one knows for sure. And more importantly, what are the benefits of this
investment, particularly the public dollars going into GIS? Again, we don’t know. The evidence
we have is largely anecdotal and limited in scope. Given the magnitude of society’s investment,
we need to understand the nature and scope of GIS use, and its positive and negative impacts.
These objectives range from better accounting of GIS-fostered efficiencies, to validating claims
of more effective decision-making, to understanding issues of equity, access, privacy and control.

Some Basic Questions

Although the science behind GIS is understood and widely used, as with most innovations, the
broader societal effects of the technology are less well understood. How will this technology
influence—and be influenced by—the political, economic, legal, and institutional structures of
society? What factors will influence GIS adoption, development and use? Many people view
access to information and to information technology as fundamental for improving lifestyle
choices for most Americans (Gingrich 1995, p. 60). Conversely, many also see potential prob-
lemsin such issues as lack of access and reductions in privacy (Lopez 1994; Onsrud, Johnson,
and Lopez 1994; Naisbitt 1998).

Research needs to address some basic questions:. What is the status of GIS today? How much is
being spent? Who benefits? Where is the technology headed? How isit influencing society at
large? How is society, in turn, molding its evolution?



A Research Agenda

According to Tulloch et al. (1997), we need information about—and insight into—two funda-
mental socio-economic aspects of GIS:

1) Status
» The magnitude and rate of GIS expenditures across all sectors of society
» Therate of GIS adoption, use and participation across all sectors of society
* The status of access, property and privacy rights in data, technology and expertise

2) Influences
* The influence of systems on society
« The influence of society on systems

Research on the magnitude and rate of investment in GIS will provide a basis for monitoring
and evaluating the economic contribution of the GIS industry to the overall GNP (gross national
product), and to the ITGNP (information technology gross national product). It will help us track
public expenditures in terms of capital and human investment. This research will form the eco-
nomic basis for evaluating the impact of GIS upon society and its institutions.

Research on the rate of GIS adoption and use will provide a basis for studying and evaluating
the technical, economic, social, legal and political factors that accelerate or inhibit adoption. It
will provide information about how GISs are used, and the characteristics and sophistication of
various users. This research will help us determine the rate and types of uses, thereby revealing
the overall effectiveness of such investments. It will help determine which segments of society
are able (or not able) to adapt GIS to their purposes and why (incentives and barriers).

Research on the status of rightsin data, technology and expertise will provide a framework to
examine the status of the public right to access and use publicly held data, technology and expert-
ise. It will address how to gain access to and expedite the use of the necessary expertise to fully
deploy the technology and utilize the data. Research will help the GIS community determine
intellectual property rights in information, and develop the means to protect individual privacy.

Research on the influence of systems on society will provide a measure of the benefits from
investments and use. It will provide a means for examining the impacts of information on deci-
sion-making related to land and resource issues, as well as the impact of data and information on
the changing relationships among citizens, public agencies, private and non-governmental enti-
ties. Thisresearch will help clarify and document the overall societal impact of the investments
in geospatial technology. It will aso help document the extent (if any) of empowerment and equi-
ty which users have derived from investments in geospatial technology.

Research on the influence of society on system development will document the impact of
society on system development; that is, how a society influences the acquisition of data and those
who provide it, and how these systems incorporate the perspectives of all members of society—
including low-income, minority, and indigenous people. In addition, this research will document
how societal demands have influenced the development of geospatial information technologies;
in particular, how GIS software responds to societal requirements.



The Role of UCGIS

Research on GIS and society requires a cross-disciplinary approach. Involvement of the social
sciences such as economics, law, political science, sociology and psychology in addition to main-
stream GI S disciplines like geography, planning, geodesy, computer science and other user-driven
disciplinesis essential. The likely players are those who understand human cognition and percep-
tion; those who understand the means by which cultural and natural spaces can be or should be
represented; and those who use this information for social, palitical, legal, and economic purpos-
es—especialy in resolving land-related disputes. This is the symbiotic working relationship
needed to fully understand the socia ramifications of GIS.

The University Consortium for Geographic Information Science (UCGIS) should be instrumental
in bringing the geospatial community together and in establishing a research agenda. UCGIS
must stimulate interest and involvement in “GIS and Society” research, especially in those disci-
plines beyond mainstream GIS. Without a firm understanding of the consequences of GIS use,
much effort may be wasted or lost. Technology and good intentions, without vision and wise use,
could ultimately result in few benefits while generating misunderstanding and opposition.

National Research Takes GIS to Next Level

Basic research into the rate of investment in and adoption of GIS, the effects of GIS on society,
and the relationship among these effects is significant to a national research agenda for severa
reasons. GIS technology is now found in nearly all federal and state government agencies and is
increasingly used by local governments, environmental organizations, and even neighborhood
organizations and individuals. Also, various private sector organizations are employing GI S tech-
nology for avariety of locational and marketing applications. Increasingly, spatial data are being
shared among these organizations. The technology is not ssimply a mapping tool. It now incorpo-
rates methodologies for environmental analysis. It provides the means for understanding complex
spatia problems. It is used for a variety of scales and places. (Vice-President Gore has recently
called for aworldwide digital system called “Digital Earth.”) Most importantly, the technology is
increasingly being used for human/natural resource policy formulation. Now is the time, on the
eve of anew millenium, to gain a clearer understanding of the links between society, GIS tech-
nology and science.

Part | of this paper will propose aresearch framework for examining “where we are”—the status
of GIS development. Part Il will focus on research designed to help us define and describe
“where we're going.” Each will highlight important areas of research and suggest specific goals
and projects. Keep in mind that this research proposal framework is awork in progress—ideas
likely will evolve and be refined over time.



PART |

STATUS OF GEOSPATIAL INFORMATION SYSTEM
DEVELOPMENT

Magnitude and Rate of Expenditures

Simply stated, if we are going to assess benefits and evaluate impacts, we must have some
method for measuring the total value of societal investment. This method will involve basic data
that reflect what is actually spent and for what purposes by a representative sample of public and
private organizations nationwide. The data are there; now we need to establish and apply a satis-
factory method for identifying and measuring these investments. We need to establish a baseline
from which we can assess societal benefits and impacts. This baseline will become the basis for
understanding the rate and magnitude of future economic investment in these systems.

To date, investment data reported by private-market assessment firms that monitor GIS invest-
ments, usually by company, comprise much of what we know about the cumulative economic
impact of the GIS industry. However, the industry extends well beyond software and hardware
sales. In addition to data conversion and maintenance, training, and staffing costs, it also includes
support industries such as GPS (global positioning systems). A potential new source of invest-
ment data may be the National Framework Data Survey (FGDC/NSGIC 1998). For each of sev-
eral types of data, the questionnaire asks respondents to “ estimate the amount your organization
spends annually on creating, updating, integrating, and/or distributing” theme data. Survey results
are forthcoming. However, it is not clear that this method provides the data needed to represent a
variety of venues.

Also, the variety and extent of public sources of investment are not well documented and under-
stood. In Wisconsin, for example, the actual expenditures generated and invested within the statu-
torily mandated Wisconsin Land Information Program (WLIP) are easily documented. In fact,
data on the full breadth of local investment are lacking. It appears that for each dollar of WLIP
investment, another dollar is voluntarily matched from a variety of non-program revenue sources
(Tulloch and Niemann 1997). In essence, this doubles the rate of annual investment. This would
result in an overall investment, in Wisconsin alone, of $100 million by the end of the decade.

Proposed Research

e What is the dollar amount of investment made in GIS/LIS (land information system) technology (hardware,
software, data, salaries and training), in the last ten—or other number—years? The aim is to establish a
baseline.

e What is the dollar investment made in GIS/LIS technology in the last 12 months? The aim is to assess rate of

investment.

[Both of these questions can be addressed within a specific geographic area (i.e., city, county, region, state, etc.)
and should include investment for the following sectors: local government (township, village, city, and county),
state government, federal government, and the private sector (utilities and others).]



(continued from page 4)

» What is the value of the individual geospatial data system, or collective set of systems, in a community, state,
or nation? What is the value of data as measured by the efficiency of their use rather than by the magnitude of
investment in their production? (e.g., Epstein and Duchesneau 1984, 1990; Dickinson and Calkins 1988;
Dickinson 1989; Onsrud 1989; Steger 1991; Moyer and Niemann 1991; Poe, Bishop, and Cochrane 1992) The
answer to this question is difficult because it requires a sophisticated representation of how data are actually
used.

» What are the factors affecting the level (or rate) of investment in GIS/LIS technology at the local, state, and
federal government levels? (Obermeyer 1990; Moyer 1990; Onsrud and Pinto 1993; Cullis 1995a, 1995b;
Tulloch 1997) Examples include:

OUnemployment rate

ORate of population growth

ORate of new parcel creation (summation of splits and combinations, aimed at
measuring economic growth as evidenced by land related development)

ONumber (or rate) of permits for new building construction (or zoning changes, or
utility hookups, etc.)

ORate and/or magnitude of increase in property tax base

ORate and/or magnitude of increase in income tax collections

Olnvestment (or sales) in GIS/LIS software

Olnvestment (or sales) in GIS/LIS (dedicated) hardware

ODirect and indirect mandates requiring GIS competition with peer jurisdictions

» What isthe rate, and types, of GIS investment? What is the nature of the forces and factors in developing
Multi-Purpose Land Information Systems (MPLI1S)? (Tulloch 1997)

The Rate of Adoption and Type of Use

The rate of monetary investment in data, hardware, software and procedures is not the same as
the rate of adoption and use. Spatial and sectoral patterns of adoption provide an indication of
who benefits and when.

Societal adoption of atechnology is affected by various forces and factors. Theory about the
adoption of innovations has arisen from many disciplines (Portner and Niemann 1982, 1983;
Rogers 1995; Brown 1981). A number of scholars within the GIS community have also devoted
research into the topic (Budic 1993a, 1993b, 1994; Onsrud 1995; Onsrud and Pinto 1993; Azad
1993; Anderson 1996). This conceptual work has proven useful for various groups and agencies
and has led to tools for observation. For example, the Federal Geographic Data Committee
(FGDC) recently performed a nationwide survey in order to create a snapshot of the status of dig-
ital geographic data in the United States. The Wisconsin Land Information Board has relied on
survey research to monitor longitudinally the rate of investment and adoption of GIS technology
and database development across all of the state’s local governments. While these efforts have
contributed to the larger body of knowledge, they have been limited in scope and/or nature, leav-
ing much unknown.



Proposed Research

» What is the nature and rate of adoption of geospatial technologies locally, statewide, nationally and globally?

« What are the factors and forces that accelerate and/or inhibit the adoption of geospatial technology?

» To what degree can these factors be manipulated to control the rate of system development?

 Isthere arelationship between the rate of system development, factors influencing development and the
quality of system development?

« Arethere policy, investment, or technical steps that can/should be taken to improve the system development
process?

We need additional research to continue the process of separating the concept of investment from
that of using and devel oping the various adoption models that have been proposed or documented
(Tulloch 1997). Long-term monitoring of adoption rates requires longitudinal research methods.
Assessing types and extent of overall use also requires longitudinal methods. These long-term
methodol ogies are essential for providing a sound basis from which to assess and extrapolate
societal impacts.

Rights Pertaining to Data, Technology and Expertise

A Basic Right?

Information systems develop in alegal and institutional context. This context includes the influ-
ences of legidlatures, agencies, courts, professional standards and practices, and customary
behavior (customary law). The legal process encompassed by these elements defines the rights
and interests that people have in data, technology, and expertise.

Several areas are of particular interest to GIS development. One is the legal regime that deter-
mines individual rights to acquire or examine publicly held data. This regime focuses on public,
private, and economic factors that, together, define rights such as access to, and cost of, public
information. The economic aspect includes questions about sustaining public systems and the
appropriateness of public funding for GIS elements followed by large, private commercial gain
after low-cost access (e.g., GPS and its use).

Controversy is attached to the questions of rights and access to public information. These topics
have been considered with an individual attention to access, privacy, and economics. However,
the way that recent technological development influences the interaction among these issues has
not been fully examined. Historical concepts and the role of customary law have not been studied
in the context of their influence on these rights.



Questions that arise here include:

Who has access to data and information? (Onsrud and Rushton 1995; Epstein 1993)

Under what conditions?

What shall be withheld?

How does the need to build and sustain expensive systems influence rights? (Onsrud,
Johnson, Winnecki 1996)

What is the influence on rights of a need to build and sustain expensive systems?
(Onsrud, Johnson, Winnecki 1996)

What is the influence of commercia use of public information and gain by private groups and
individuals on rights? (Onsrud and Rushton 1995)

What principles appropriately resolve these questions?

Proposed Research

What is the status of legal regimes that determine who has access to public data and under what conditions,
considering both the letter of the law and actual practice?

What is the status of exceptions to access limits?

How does commercial use of public information by private groups and individuals influence access to public
data?

What are the interpersonal implications of GIS? Interaction at the individual level underpins all other relation
ships?

Can Gl Ss provide citizens with an increased ability to monitor and hold government accountable for proposals
and actions?

Will GISs provide citizens with a better understanding of their rights and interests in land?

How accessible will spatial data and related GIS analysis tools be to all aspects of society? (Onsrud and
Rushton 1995)

Can we ensure that all parts of society will have access to spatial information? (Curry 1994)

What implications does research on the relationship between GISs and society reveal with regard to the types
of ethical and legal restrictions that should be placed on access to and use of GISs?

What factors promote or inhibit data sharing among various government and other agencies? (Onsrud and
Rushton 1995; Pinto and Onsrud 1995)

Questions of copyright

A second, related area of interest is that of formal property rights in the data and information or
in the technology (software and hardware). Copyright law may apply here. This often determines
the nature of subsequent use of data, if available.

Questions that arise here include:

To what aspects of data and their representation as maps does copyright apply?
(Roitman 1990)



Does copyright apply to all data and information assembled by a government agency in
order to execute its mandated functions?

Can a government agency refuse a freedom of information request for data and information that it
uses when that material has been obtained for a private source that has copyrighted the
material ? (Epstein 1993)

Should copyright apply to software?

Proposed Research

» How does copyright law apply to data, information, and knowledge?

» How does copyright law apply to data and information created by a government in order to execute its
mandated functions?

» What is the relation between freedom of information, copyright, and contract law in regard to material
assembled by a government from a private source that holds a copyright in the material ?

Who is Responsible?

A third issueis that of who has responsibility (liability) for data and information used to make
decisions or take actions when the trail from observation of locations to use of an information
product is so fragmented and specialized. It is not uncommon for a technician with little expert-
ise—except for how to operate a GI S software system—to generate a map for a decision-maker
who has little knowledge of data quality. The question here: who is responsible when something
goeswrong?

People have expectations in regard to the quality of the data they obtain from others and then use.
The state of that expectation factors greatly in the issue of liability of data providers for the data
they distribute.

Questions that arise here include:

What is the exposure of public and private data, hardware, software and expertise providers to
liability for the nature and extent of their products and services?

What are the expectations in regard to product and service quality? By whom? From whom?

What actions are appropriate by providers and users to protect against liability?

Proposed Research

» What laws apply to the issue of liability for information products and services?
» Do traditional principles for resolution of liability issues apply to the modern technological world?
» What problems are foreseeable and how can these be handled?



PART 11
SYSTEMS AND SOCIETY: MUTUAL INFLUENCES

How GIS Influences Society

Benefits

The considerable investment, both public and private, in spatial information technologiesis
accompanied by various levels of uncertainty surrounding the extent, value and impact of this
investment and the rate and extent of actual GIS adoption. The value of this investment needs to
be justified in terms of benefits to society, and ample opportunity exists to more carefully investi-
gate these benefits (Goodchild 1995, p. 41). Our current discussion of benefits and impactsis pri-
marily in the realm of measuring the cost of generating and using data and information; however
some ideas are emerging that concern efficiency—reducing costs for implementers via improved
means to produce information. In combination with a more thorough understanding of these
costs, we must develop measures of benefits that incorporate an understanding of the role of the
technology and the information it provides in decision-making about people, land and resources.
These benefits are not about reductions in the costs of generating and using data and information,
but about the impact of data and information use on people’s lives. Assessment of technological
impacts must include issues of equity, including the distribution of costs and benefits among indi-
viduals and between components of society.

Previous research in this area has been directed toward efficiency measures of implementation
processes. For example, we have measured the status of implementation on a statewide basis and
assessed the impact of GIS and land information systems (GIS/LIS) in terms of efficiencies that
the technologies bring to traditional activities of data and information management. However,
societal implications cannot be fully understood without studying the impact of these systems on
expectations arising from the broader economic, legal, political, and cultural context. We need to
adopt and develop theories—as well as measurement tools and techniques—for determining how
spatial information influences land and policy decisions. These techniques should incorporate
concepts of the effectiveness and equity of decisions.

The products of spatial information technologies are changing (and will continue to change) the
economic, legal, political, and cultural status of adopting agencies, decision-makers using the
products, and the people and organizations affected by the decisions. While early impacts of
GIS/LIS are becoming evident, little is known or understood about the long-term effects that the
products of these technologies will have on the communities and organizations that implement
them. We should observe, and ultimately be able to predict, how spatial information technology
and products alter decision-making processes within organizations, and how they affect interac-
tions between agencies, citizens relationships with government agencies, and people’s beliefs
and actions in regard to the use and management of land and resources (Zwart 1988, 1994). One
can point to the examples of the importance of GIS's current and potential application in epi-
demiological studies, and in the increasing use of GIS in restructuring political districts—each
with tremendous potential impact on issues of societal concern. A mgjor chalenge is how to
define and measure these impacts in quantitative as well as qualitative ways.



Therole of information in decision-making

Decisions imply the existence of uncertainty and choice among aternatives. Rationally, the deci-
sion-maker seeks additional information in order to minimize uncertainty. However, cost limits
the extent of uncertainty reduction by means of data and information gathering (Moyer 1993).
Another important limitation is the general role of information in decision-making. Students of
dispute resolution understand that factors such as values, positions, attitudes towards opponents,
and potential outcomes influence decision-making in ways that may even preclude the use of
information. The social aspects are gathered under the title: “Framing theory.”

Land management is the art and science of making decisions in support of perceived objectives
with respect to the inventory, allocation, and development of land and its resources. A basic com-
ponent in land and resource management is land and geographic information, gathered in an
informal, intuitive fashion but increasingly in aformal, systematic process—the product of an
information system. The extent to which the products of that system are used in land manage-
ment in contrast to the use of human, socia perceptions, is not fully developed. Application of
framing theory in resource and environmental dispute resolution affords an opportunity to
explore the possibilities and limits of the use of information system products in land manage-
ment. Wetlands management, soil and water conservation, subdivision development, and many
other examples of controversial decision-making can be explored (Crain and MacDona d 1983).
Specific techniques, such as multi-criteria analysis (Fumiko and Sakawa 1988; Nijkamp,
Rietveld, and Voogd 1990; Nieman, Meshenko, and Tackett 1984) can also be applied in new
ways to aid decision-making processes.

Proposed Research

. Efficiency
What is the cost efficiency of GIS technology for various local governments in comparison with other
nonspatial approaches? (Moyer 1975, 1977)
What sort of benefits can society expect from these systems? (Moyer 1990, 1993)

. Effectiveness

How can GISs assist in assessing environmental justice issues, including the relationship between Toxic
Release Inventory sites, toxic dumps, Superfund sites, and human populations?

In what ways have particular logics and visualization techniques, value systems, forms of reasoning, and ways
of understanding the world been incorporated into existing GIS techniques? In what ways do aternative
forms of representation remain to be explored and incorporated? (Sheppard 1995)

What sort of benefits are communities receiving from (or through) the application of these systems? (Craig
1994; Craig and Johnson 1997)

What types of disputes might use spatial information for their resolution?

When are spatial data useful in the dispute resolution process?



3.

(continued from page 10)

Equity

How will GISs affect the relationships among and within government agencies, non-governmental groups, and
citizens? (Curry 1997)

Can GISs be used to increase participation in public decision-making? (Lang 1995; Schroeder 1997)

What is the potential for a GIS that combines conventional socio-economic, environmental, and infrastructure
data with non-conventional behavioral and cognitive information? (Poiker and Sheppard 1995) For instance,
how can the geography of Los Angeles gangs be represented in a GIS?

How can spatial data be used by environmental and community groups for empowerment and for conflict
resolution? (Sieber 1997)

How has the proliferation and dissemination of databases associated with GIS, as well as differential access to
these databases, influenced the ability of different social groups to utilize this information for their own
empowerment?

How can the knowledge, needs, desires, and hopes of non-involved socia groups adequately be represented as
input in a decision-making process, and what are the possibilities and limitations of GIS technology as a way
of encoding and using such representations? (Harris et al. 1995; Weiner et al. 1995)

What possibilities and limitations are associated with using GISs as participatory tools for democratic
resolution of social and environmental conflicts? (Schroeder 1997)

Who controls the admission and use of spatial data for dispute resolution?

The use of data by private and non-governmental organizations

Adoption of GIS technology by the private sector for a variety of applications has been extensive
during the past decade. According to various market reports, large amounts of money and human
effort have been expended to devel op this technology (Crockett 1997). The impacts on the com-
panies that have invested in GIS technology have been significant. GIS has changed how prob-
lems are conceptualized, how resources are alocated, the geographical configuration of the sup-
porting infrastructure and facilities, and marketing evaluation and strategies. It is likely that these
private sector impacts could well exceed those in the academic, public and non-governmental
sectors. For whatever reasons, the research community has clearly been negligent in regards to
understanding the extent of private sector contributions and impacts on the overall GIS industry.

Proposed Research

What is the rate of GIS adoption in the private sector?

What is the resulting influence of this adoption on a company’s market size and competitiveness?
Have changes occurred in the research, development and marketing in the private sector due to GIS
utilization?

What are the economic and social impacts of more effective evaluation of market potential and better
targeted advertising provided by GIS?

What has been the impact of GIS-software market concentration on the reliability and validity of the
outcomes produced by these software products?

11
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How Society Influences GIS Development

I mpact of Society

Users of geospatial technology impact the systems via various forums and methods. The most
obvious method is through the power of the pocketbook: what is purchased and maintained and
what withers and vanishes through lack of investment (known as the demand side). For example,
initial technical complexity evolves toward user-friendliness and ubiquitous use, demand is
expanded and the end-user becomes more influential (Zwart 1991, 1993). Public forums such as
annual user and professional meetings, and research reported in journals and at professional
meetings, also impact the demand for systems devel opment. Mechanical methods include bench-
marks and related specifications. New and creative influences are less predictable but can have
major impacts on development and implementation. Emergence of new related technologies,
other disciplines, and traditions enter into the intellectual mix. As the critical mass of these new
frontiers expands, new insights and solutions emerge, driving the nature and form of systems and
software.

Examples include the seemingly long evolution from computer-aided drafting (CAD) to topologi-
cally based GIS. Also, similar movement toward more sophisticated and easier-to-use database
structures such as object-oriented architectures evolved. Beyond the technology itself, there have
been seemingly long delays in adoption and diffusion of GISin, for example, the business sector.
In contrast, there has been a dramatic uptake and demand for other geospatial technologies, such
as access to inexpensive coordinates through the use of global positioning systems (GPS). Asa
result, new industries have been created—ones that cut across diverse audiences and applications
that include precise geodetic surveying, parcel mapping, vehicle navigation, real-time nautical
navigation, mobile on-the-fly dynamic boundary and path mapping, and use by hunters, birders,
and other recreational users.

Saciety has other, non-technical means by which it impacts the rate of development and use of
any technology. Lawmakers can impose trade restrictions or sanctions, such as for defense or
other purposes. They can impose fee or cost-recovery structures that can restrict the flow of
access and use of data or restrict access by limiting public availability. And they can provide
funding for research and development of particular tools and technologies. Thisis clearly the
case for GIS where major advances have been made in public agencies or by research with public
funds.

Saciety influences the rate of development and use of atechnology such as GIS and its products
in the “land-use drama’ where specific decisions about land use are made (Ellickson and Tarlock,
1981). The decision-making context is the statute-based, administrative process where, for exam-
ple, subdivision, zoning, variance, flood hazard, wetland, energy facility, transportation, and other
permit applications are heard.



Statutes and administrative regulations determine the procedures, notice, participants, decision
criteria and review standards for the land management process. Data and information are present-
ed or excluded in an often contentious setting. The formal (legally defined) and informal (com-
mon practice) procedures determine what data and information is acceptable and used to make
the decision. This context can be intimidating to some or a means of exercising power by others.
In some cases, the context is seen by some as unfair, with the result that these people are not
willing to participate.

These practices determine the conditions under which data and information are receivable and
actually used to make land and resource alocation decisions. Those who have the political and
financial power to allocate resources to agencies for GIS/LIS development are generally aware of
the nature of the land drama, its requirements and how to use it. Their knowledge and power sig-
nificantly influences the GIS/LIS systems that will be supported. This suggests that those con-
cerned with GIS/LIS in society closely consider the social and legal aspects of the land manage-
ment administrative process if they want to improve the equity of the information systems.

Proposed Research

What is the impact of demand (or lack thereof) on the development of specific geospatial tools and systems?
What impact do access fees have upon existing and potential users?

In what ways will GIS actually affect and/or alter the society it is intended to represent and analyze?

How do public-information policy and technol ogy-transfer activities influence system design and adoption?
How do public-information policy and technology-transfer activities influence software development and
marketing?

How are land use disputes framed and resolved?

How are spatial data and information actually used to resolve land-use disputes?

What are the attitudes of participants and potential participants in the land-use drama towards the use of
spatial data and information?

Acquisition of data, information, and perspectives by public agencies

An aspect of GIS development that constrains the impact of society on systems are the institu-
tional, professional, and customary practices that limit the ability of agencies, and ultimately the
public, to fully extract and correlate the data, information, and perspectives embedded in the spa-
tial material they receive in the normal course of their authorized activity. Subdivision plats,
development plans, and environmental impact statements are examples (there are many others) of
material received or required by agencies. Often, there are no standards for the form of the
material even when it is required for aland use or other permit. Or, the receiving agency lacks
the ability or resources to integrate the material with the form of existing data that apply to the
same area. The submitted material often contains representations of the applicant’s sense of the
land or how the applicant wants the land to be perceived. These documents become a part of the
public record and modify property rights. However, they remain independent and segregated
from other data making a full understanding of the land tenure difficult or impossible.
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Agency independence, lack of broadly applicable, practical standards for the form of submitted
data, and lack of resources and technical training in agencies are part of the problem. However,
other factors include the palitics of expertise where some parties seek to retain the ability to
influence decision-making by retaining the optimum freedom to determine the nature and extent
of data use to make decisions. The result is a disorder in data that limits the free flow of people’'s
perceptions of land into the files of public data. This problem is particularly difficult because the
political power of individuals and agenciesis an issue. At its heart is the problem of whether sys-
tem development will proceed from alocal, land management unit perspective, or from a national
hierarchical source.

Proposed Research

Can GISs be devel oped to reflect complex and ambiguous perceptions of social and physical space?
What are the form and content of spatial data and information received by government agencies in their
permit, environmental assessment, and other land management activities?

What actions are taken to integrate this material with existing data?

What standards exist for applicants who submit data and information to administrative agencies?

What other standards are reasonable?

Per spectives of low-income, minority, and indigenous people

Access to GIS technology and its data sets offers the potential to empower those of lesser means
or different traditions; however, lack of access offers potential to further disenfranchise and sepa-
rate societal participation of these groups. Alternatively, increased access to data technology and
expertise may serve to empower these groups. Research is needed to more clearly document the
status and extent of such access.

Some exampl es indicate growing access and capacity for indigenous societies such as American
Indian nations in the United States. The Great Lakes Indian Fish and Wildlife Commission
(GLIFWC), agroup of midwestern Chippewa tribes, are constructing a comprehensive GIS data-
base for their original ceded territory where they maintain traditional hunting, fishing and gather-
ing rites/rights. The database consists of avariety of cultural and natural variables including
tenure rights of trespass. Various Pueblo nations in the Southwest are building various capacities
by helping and encouraging the Southwest Indian Polytechnic Institute (SIPI) to expand their
technical curriculum and instruction in GIS and GPS. In Montana, the Salish-Kootenai tribe has
established and operates their own technically advanced GIS. It includes the results of their
efforts to search the many land records offices for documents that establish the precise nature and
extent of their treaty lands and rights. While they are aggressive in their search of Anglo govern-
ment records, they are quite careful and sophisticated about the release of data about the location
and cultural attributes of sites and areas under their control. They choose when and how this
material isreleased, if at all, based on their sense of how that release will help them. They do not
need intermediaries to understand and interpret their social and political circumstances and to
operate their GIS.



Proposed Research

« What are the social and economic factors that accelerate or inhibit access and use of GIS technology to
enhance or protect specific needs and values of those who participate in or are affected b;y the results of the
land use drama? (Harris and Weiner 1998)

» What are the concepts, technical factors and representations which accelerate or inhibit the adoption of GIS
technology? (Onsrud and Pinto 1993; Tulloch 1997; Cullis 1995a; 1995b)

* How can various conceptions and representations of space. not based on traditional map (Euclidean) views, be
embedded within a GIS? Is GIS more or less appropriate for some cultures versus others? Can GISs be
developed to reflect complex and ambiguous perceptions of social and physical space? (Pickles 1995)

Where Now?

This paper, presented in part at the UCGIS conference in 1998, is designed as part of the genera
effort to examine what we sometimes refer to as “ GIS and Society.” While we have sought to
work with generally accepted ideas, new discussions and ideas emerged at the 1998 conference
and in the months that followed. Consequently, we have developed this paper as a statement of
new, and often immediate, directions that we would like to see incorporated within the larger
body of research.

One research category is particularly pressing: baseline evaluations of emerging systems.
Currently, many of the developing geospatial systems and related processes are influenced by a
broad awareness and knowledge of the range of available development options. Now is the time
to capture the costs and inputs of these developing systems before they become driven solely by
local, individual site- and time-specific conditions within a community. We hope that examples of
this research will become a standard component of observations about adoption, use and impacts
of GIS.
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