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Abstract 

The diffusion of GIS within North American planning has occurred at a 
remarkable rate. Growing awareness, institutional acceptance, falling system 
costs and product diversity have led to a plethora of planning applications, 
varying in maturity and sophistication. The field is now sufficiently well 
established to allow meaningful trends, evaluations and directions to be 
reviewed. GIS applications in planning are characterized by geographical scale 
and the dominant influences shaping GIS utilization in planning are examined at 
the national, regional, trans-regional, metropolitan and neighbourhood scales. 
Transformations brought about by the interplay of GIS and planning are 
presented. 

Planning, and the technology which supports it, reflects the culture of the society it 
serves. North America is currently experiencing a revolution in the linking of 
computer-based Geographical Information Systems (GIS) to planning issues. This 
symbiotic relationship reflects the vernacular approach to urban and regional 
planning, and an emphasis on high-technology solutions to economic development. 
North America serves well as a focus for examining trends arising from these 
GIS-planning initiatives. The continent has a long history of GIS applications in 
planning and resource management dating back to the mid-1960s. The diffusion of 
GIS into the planning sphere has continued at a remarkable rate. This process is 
reasonably well documented, albeit in disparate and mostly informal sources. 
Growing awareness, institutional acceptance, falling system costs, product 
diversity, the introduction of microcomputers and the availability of PC-based GIS 
software have led to a plethora of planning-based applications. Given the longevity 
and rate of growth of GIS in planning in North America, the field is now 
sufficiently well established to allow meaningful trends, evaluations and directions 
to be reviewed. 

No single source is yet available that enumerates the diversity and scope of GIS 
applications in urban and regional planning in North America. Early studies by 
Dueker (1979), Tomlinson (1987) and Wellar (1975) identified major trends and 
impediments to the development of GIS in the planning domain. More recently, 
studies by Warnecke (1992), Vonderohe and Saleh (1991), Huxhold (1990), and 
Scholten and Stillwell (1990) have focused on the use of GIS in specific planning 
roles or in a non-American context. Because of the variety and extent of GIS usage 
at the continental scale, these assessments have necessarily been subjective and 
partial. Trends in software, hardware and application area have largely been 
interpreted on the basis of personal involvement and knowledge. The rapid spread 
of GIS, coupled with the diversity of planning applications, precludes any review 
from remaining current for long, though many trends will remain extant for some 
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time. Landis (3990), for example, comments on the rapid obsolescence of GIS 
software in planning practice within only 18 months. Bracken and Webster (1989) 
reject an applications-orientated approach and propose a typology of GIS built on 
system architecture. This approach, however, overemphasizes the technical 
characteristics of GIS in the planning context and is swiftly outmoded as rapid 
software evolution reduces the differences between various system architectures. 
While recognizing the bias inherent in a subjective approach, our focus is on 
examining the GIS-planning process within an overarching and influential 
political-social-economic framework. 

Despite the lack of a cohesive body of literature. this paper is neither a 
chronology nor an exhaustive census detailing the many iIldividua1 applications of 
GIS in planning. Furthermore a basic understanding of the principles and 
functi[)nality of GIS is assumed (for introductory GIS texts see Burrough 1986; 
Aronoff 1989; Star and Estes 1990; Tomlin 1990). This paper seeks to identify 
trends in the integration of GIS in urban and regional planning in North America, 
and to characterize the relationships and forces which have been instrumental in 
shaping the impact of GIS technology on the planning system. The paper teases out 
the complex multi-dimensionality of this field, identifies the numerous forces at 
work which have contributed to a headlong advance of GIS into the planning field, 
and considers the implications and prospects of such an alliance. Some themes are 
currently significant yet, in all probability. are highly transitory. As the literature 
tends to emphasize the innovative, it is evident that many ‘run-of-the-mill’ 
applications go unpublished and thus unrecognized. Consequently. it is reasonable 
to suppose that smaller. standard applications may be under-represented in this 
report. As GIS becomes more commonplace it will become increasingly less 
profitable to document its acceptance for standard applications. The diversification 
of applications, emerging benefits, and their interrelationships with the technology 
and sociology of the planning process are of central interest in our review. The 
human contribution is significantly more important in the planning process than the 
hardware and software, and this raises a number of questions concerning the nature 
of GIS implementation within planning. 

Planning and society in North America 

As GIS is integrated within planning, so it comes under the influence of societal 
forces acting on the planning process itself. As Bromley suggests. planning is ‘an 
unstable decision-making process which is affected by forces beyond the dictates of 
the planning rationale or strategy’ (Bromley ef al. 1989). In North America the 
impact of GIS must be understood in a planning context which still bears the 
imprint of earlier societal and political experiences. These underlying forces 
continue to pervade and shape the course of urban and regional planning on the 
continent. GIS thus becomes part of a broader ongoing debate about the role of 
planning and planners in late global capitalist societies (Burchell and Steinlieb 
1978; Dear and Scott 1981). Whether GIS is seen as a return to the logical 
positivism and model-building of the quantitative revolution (Openshaw 1991; 
Taylor and Overton 1991), or as an enabling wealth-creating technology (Fainstein 
1991), or as an clement in democratization and the surveillant society (Pickles 
1991), the debate about the role of GIS in planning will extend far beyond the 
purely technological. Much of this debate may occur outside the more pragmatic 
confines of the practising planning community. However, planning is a heavily 
politicized activity and GIS cannot be divorced from the socioeconomic-political 
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environment in which it is used for policy formulation, resource allocation and 
decision-making. 

Of the underlying forces which have shaped planning in North America, the 
much vaunted concern for individual freedom and individualism remains a 
paramount factor defining its role. This attitude is reflected in a deep reluctance to 
accept interference or controls, perceived or real, from ‘external’ authorities. This 
ethos is not spatially well defined. Depending on the occasion, it can be seen at 
work at all levels of government. One outcome of this attitude is an entrenched 
system of vested governmental interests, each espousing a vibrant defence of local, 
county, state, provincial or regional rights and autonomies by elected representa- 
tives, business interests and government agencies with stewardship responsibilities 
over public land. Furthermore, the perceived similarities of regional and national 
planning with the monolithic economic plans of previous communist eastern-bloc 
countries continues to have a profound influence on the role of planning in North 
America. These forces are reflected in the very nature of planning on this 
continent. At one level they are seen in the selective use of terms such as 
‘programmes’, ‘projects’ and ‘schemes’ to denote planning related initiatives 
(Bromley et al. 1989). At other levels they have been instrumental in determining 
the constrained role allocated to planners and perforce the role of GIS in planning. 

These societal attitudes have led to regional planning in North America being 
equated with regional economic development strategies. Such a role falls more 
comfortably within the bounds of acceptability and the goals of an unrestricted 
capitalist economy. This economic mind-set is reflected in the number of 
statewide/regional GIS which have been established to act as high-profile 
technological focuses to attract business and to promote regional economic 
development. While there is substantial evidence of GIS being established to 
support the development and management of regional economic growth, there is 
no documented evidence of systems being developed to manage regions 
undergoing decline, especially in the so-called ‘rust belt’. There is a concern, 
particularly in the context of a global economy, that these initiatives are in fact part 
of a zero-sum game in which regions compete for a slice of a diminishing or static 
economic pie (Goodman 1979). What is of particular interest in the development of 
GIS in the context of regional (economic development) planning is that the 
acquisition of GIS capability is seen as a minimum base with which regions compete 
for scarce economic opportunities. There is a suggestion that GIS are being viewed 
as the late-twentieth-century equivalent of the Victorian town hall edifice. It is as 
much for their role as high-profile, high-technology status symbols that GIS are 
being sought for regional planning as their problem-solving, future-predicting, 
data-handling functionality. 

In addition to these developments, GIS have also been fostered within a second 
major area of regional planning: that of environmental protection and en- 
vironmental risk management. This trend has been encouraged by the need to meet 
statutory environmental protection and monitoring requirements. The most well 
known of these is the 1969 National Environmental Protection Act, which requires 
an environmental impact assessment for major development projects on federal 
lands. The Resource Conservation and Recovery Act 1976 (with subsequent 
amendments in 1980 and 1984) may have even greater impact on the use of GIS for 
environmental management and monitoring. Statutory requirements, the ‘green- 
ing’ of North American politics and industry, vocal environmental pressure groups, 
growing public awareness, highly visible cases of environmental pollution, have all 
contributed to greater emphasis being placed on environmental monitoring and 
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protection. It is noteworthy that GIS is being introduced both to facilitate and 
encourage economic development and to minimize environmental degradation. 

Urban planning in general has fared somewhat better than its regional 
counterpart in its general acceptability. Although urban planning could be 
considered as a subset of regional planning, it would be unwise to think of urban 
and regional planning as distinguished only by their position on the continuum of 
scale. There are no clear boundaries to distinguish regional or subregional entities 
from metropolitan or urban units (Branch 1988). Indeed the linkages between 
them, especially with the competing interests in the urban-rural fringe (Lindhult et 
al. 1988; Ventura et tll. 1988), suburbanization (Befort et al. 1988) and 
transportation issues, often implies a substantial overlap between urban and 
regional planning. The trend is such that urban planning has now become 
‘institutionalized throughout the country’ (Bromley et al. 1989: 355). Much of this 
growth has been based on retaining local tax revenues and services while resisting 
subordination to larger regional entities. 

Planning in a changing technological environment 

The rapid adoption of GIS into urban and regional planning in North America 
could be considered part of the continuing computerization of planning (Sawicki 
1985; Adler 1987; Dueker 1987b; Marble and Amundson 1988; Levine and Landis 
1989; Wiggins and French 1990). Early, primarily academic, computing initiatives 
emphasized large, mathematically complex models as a means of optimizing urban 
and regional structures (Brail 1989; Harris 1989), and plan design (Hopkins 1984). 
The generality of these models, and the inability to determine local or global 
optima from the infinite model permutations, led to these models falling into 
disfavour (Harris 1989). With the exception of handling the heavy administrative 
and regulatory load of planning agencies (Klosterman 1986; Klosterman and 
Landis 1988) and digital mapping (Wiggins 1986), there had been a loss of impetus 
in computer modelling in planning. GIS may now provide the integrative analytical 
framework originally envisaged for large-scale optimizing models. 

Underlying the widespread adoption of GIS in planning have been spectacular 
technical and marketing developments in the computer and GIS industries. The 
progression from mainframe and timeshare computing to low-cost, powerful, 
flexible, user-friendly microcomputer and workstation computing of the 1990s has 
greatly contributed to the growth of GIS applications in planning. In the process 
the commercial vendor has become a crucial agent in the diffusion of GIS 
technology. The widespread availability of computer platforms has enabled most 
planning agencies to obtain the basic hardware for GIS implementation. Indeed, 
many planning agencies have grafted GIS onto computer hardware acquired for 
office automation. While this does not remove the necessity to acquire other system 
components, it has enabled a number of GIS applications to evolve in stages. 

Dramatic changes have also occurred in the availability, price and product range 
of GIS software (Marble and Amundson 1988; Levine and Landis 1989). The 
microcomputer and workstation market has greatly stimulated the development of 
the GIS software market, which has changed substantially from the limited 
offerings of less than a decade ago. Expensive mainframe, multi-user GIS software 
packages have been ported to less expensive microcomputers and thereby 
encouraged the adoption of GIS by many planning agencies. The GIS user market 
has also attracted many new vendors, not all of whom provide full GIS 
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functionality. While funding for planning initiatives is limited, many agencies have 
sought and acquired money for GIS implementation. As a result, some form of GIS 
capability is now both available and affordable to most planning agencies. Perhaps 
of greater purport is the high cost and effort of generating suitable planning 
databases, though even here a growing number of geographical databases are freely 
available from federal agencies. These provide both a stimulus to GIS adoption and 
the basis of a planning database. 

GIS also reshapes the planning organization and workplace. Many observers 
suggest that reorganization is a prerequisite for successful GIS implementation 
(Crain 1987; Eason 1988). Institutional advances have not kept pace with technical 
innovation. Existing hierarchical organizational structures tend to maximize the 
operation of ‘manual’ data handling systems. New organizational structures to 
support shared GIS databases are obligatory, though they are invariably 
postponed. Furthermore, legal issues concerning privacy, information ownership, 
data access and product liability have also been thrown into prominence by GIS 
(Epstein 1988a, 1988b; Dansby 1991; Dando 1991). These non-technological issues 
represent some of the biggest challenges to the integration of GIS with planning, 
and yet they have been overshadowed by the more immediate desire to acquire the 
technology (Chrisman 1987; Dueker 1987a; Saarinen 1987; Somers 1987). 

GIS in the planning environment 

Geographic scale, in the form of geographical extent and spatial resolution, is used 
as an organizing framework to examine the diversity of urban and regional 
planning. Dueker (1988), for example, suggests a spatial hierarchy to categorize 
urban GIS applications as ‘wide-area planning’, service dispatching, locational 
analysis, facilities management and engineering design. Certain types of GIS 
applications are more prevalent at one scale of a planning project than at another. 
To illustrate this point, Appendix 1 (see pp. 22-7) provides a sample of current 
GIS and planning initiatives drawn from publications of the Urban and Regional 
Information Society of America (URISA). URISA is a major forum focusing on 
developments in the field of GIS and planning. The table is representative of 
current developments across a range of geographic scales and application areas and 
provides the rationale for reviewing GIS applications in urban and regional 
planning at the national, state-provincial-regional, metropolitan-municipal- 
county and neighbourhood levels of scale. 

National initiatives 

In spite of the antipathy toward national-level planning in the US, and to a lesser 
extent Canada (Cannon 1989), there have been some major contributions to 
national GIS-planning applications. Many regional planning activities exist under 
the auspices of federal government even if they are not directly identified as such. 
Federal departments such as the Bureau of Land Management, Environment 
Canada, Environmental Protection Agency, Statistics Canada, US Geological 
Service (USGS), USDA Forest Service and National Parks Service have been 
among the early innovators of GIS-planning developments. The development of 
the GRASS GIS software by the Army Corps of Engineers, MOSS by the Bureau 
of Land Management, the Canadian Geographic Information System and the 
creation of national digital databases bears witness to this fact. 
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Other important national initiatives have supported the wider adoption of GIS 
technology in planning. In a decentralized political system, cooperation between 
federal, state and local government agencies takes place in many differing forms. 
Digital data standards and specifications for data transfer are critical in this respect 
and have been addressed by central government in recent years. One programme 
that will influence the potential of GIS applications in urban and regional planning 
stems from the publication of A Study of Lund Information by the Department of 
the Interior. A second programme originates from the Federal Interagency 
Coordinating Committee on Digital Cartography (FICCDC). 

The Department of Interior report identified the need to provide oversight for a 
‘comprehensive, consistent, nationwide network of compatible land information 
for use by federal, state, and local levels of government as well as the private sector’ 
(Ventura 1990: 632). The executive recommendations focused on the need for 
geodetic controls, standard base map information, property boundaries and land 
attributes, including legal rights. All these are data elements that are essential 
components in planning. In an analogous role, the FICCDC is responsible for 
supporting the development of standards, specifications, procedures and guidelines 
for data transfer in anticipation of the needs of a nationally distributed database. 
Interaction and cooperation between government agencies in the US at all levels 
was deemed best effected by establishing data transfer standards rather than 
imposing data specifications and standards at source. The addition of meta-data 
assessments of data error and data lineage to federally produced data, as with the 
DLG-E (extended) files, will be a model for other digital data producers and will 
improve the ability of end-users to recognize the real limitations of nationally 
produced digital data. 

In the US, national databases such as USGS Digital Line Graph (DLG-3) and 
Digital Elevation Model (DEM) files, US Bureau of Census Topologically 
Integrated Geographic Encoding and Referencing (TIGER) data files, and digital 
orthophotographs are in the public domain and distributed to planning agencies for 
the mere cost of media reproduction. The availability of nationwide data has 
unquestionably encouraged the adoption of GIS within planning (a recently 
released CD-ROM, for example, contains every road and street address in the US 
and costs $99). Private firms are able to sell digital data obtained in this way and an 
extensive value-added digital data industry has spawned to meet user demand for 
‘clean’ data. The frenetic marketing of GIS to undertake statutory political 
redistricting is indicative of the close links between national data production. 
private vendors and planners. Conversely, the equivalent data in Canada. such as 
the Area Master File (AMF) census data, is crown property and not available for 
widespread resale for private profit. 

Given the high costs involved in creating databases for planning, the benefits of 
nationally available, subsidized databases are far from insignificant. Furthermore, 
the creation of GIS-planning demonstration projects at an early stage smooths the 
path for further support and funding. However, there is widespread misconception 
and misuse of these national databases by many planning organizations. Important 
issues such as scale, data resolution, data error and accuracy are often ignored by 
users at the cost of the quality of the resulting information products. 

State, provincial and regionnl-scale applications 

GIS-planning applications at the state or provincial level may be addressed in three 
groups (see Appendix 1). The first group comprises early, broad-based, 
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experience-driven developments as in Minnesota (Minnesota State Planning 
Agency 1983), Maryland (State of Maryland 1981), and British Columbia (Wiebe 
1986). Issue-driven applications form the second group and include, for example, 
natural hazard management in California (Wilson and Perkins 1991) and 
transportation issues in Massachusetts (Taupier and Terner 1991). The third group 
of incentive-driven acquisitions, which comprises the majority of state level 
initiatives identified by Warnecke (1992), is largely based on the demonstration 
effect of earlier GIS applications. The demonstration effect is an apposite 
descriptor of GIS adoption at this scale. GIS is seen by many state legislators as a 
single, high-tech solution to multiple problems, which range from political and 
judicial redistricting to site selection for industrial development. Unfortunately 
single, simple solutions to complex planning problems do not exist (Parr 1988). 
Since provincial and state planning policy is heavily politicized, a strong incentive 
exists to seek highly visible GIS solutions to problems that support prevailing 
political ideology and practice. 

Warnecke (1992) has identified GIS ‘initiatives’ in all 50 states though many, 
such as Mississippi and Utah (Mississippi R&D Center 1987; Maas 1991), have a 
political mandate but little financial backing. In 1991, 20 states had formally begun 
to address the legal ramifications of GIS implementation (Dansby 1991) but 
comprehensive strategies for assisting the practical implementation of GIS in state 
and local governments were limited. There are few fully operational state-level 
systems. Some state systems that have failed to meet their designed functionality 
have been decommissioned, as with the New York Land Use and Natural Resource 
Information System (LUNR), or have been forced to undertake hardware, 
software, database, institutional or budgetary modifications. Others have 
developed greater functionality through metamorphosis, such as those in Burnaby, 
BC, and in Minnesota. The group of failed systems is not well publicized in the 
literature, being subsumed in the welter of affirmative accounts from GIS 
proponents. 

GIS in the public sector at the provincial-state scale are especially subject to the 
swing of the political pendulum. Despite its pioneering position, the Minnesota 
Land Management Information System has consistently failed to obtain sufficient 
permanent funding from the Minnesota legislature. Under the Growth Manage- 
ment Act of 1988 (Act 200), Vermont established one of the few multi- 
governmental, multi-organizational GIS to facilitate land use planning. The 
support of Vermont’s governor was instrumental in the passage of Act 200, but the 
loss of a 1990 election has seriously weakened support for state-wide GIS. Privacy 
issues, budget cuts and mistrust by local governments of state intentions were 
among the issues that opponents used to attack the original state mandate (Van 
Buren 1991). To avoid similar partisan power struggles some states have 
encouraged and coordinated data transfer standards between different levels of 
state and local government. The specification of, and adherence to, data formats 
for acquisition and transfer between agencies is one alternative to centralized 
control over a state-wide system and circumvents the negative outcomes of fiercely 
defended local governmental interests. 

Trans-regional initiatives 

Federal planning for equity in regional economic development has little support in 
the US or Canada. The Appalachian Regional Commission (ARC) and Tennessee 
Valley Authority (TVA), for example, are maintained only by virtue of political 
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power groups in federal government maintaining budgetary support from year to 
year. TVA has been a noted centre for GIS development and experiment and has 
established a profitable activity in data conversion and GIS contracting for other 
federal, state and local agencies. Other non-federal trans-regional organizations 
have arisen to address common concerns. Associations of local governments have 
been created to contend with cross-jurisdictional issues of public safety, natural 
hazard mitigation. evacuation routing and hazardous material monitoring. 
Foremost among these is BASIS, an extensive information system developed 
during the 1970s and 1980s in the San Francisco Bay area (Wilson and Perkins 
1991). The Association of Bay Area Governments (ABAG) is another regional 
planning agency supporting private consultants and government agencies at all 
levels (see Appendix 1 for typical applications). 

In developing from a multi-user, mid-size, timeshare computer environment 
towards a network of single-user workstations and microcomputers, BASIS is 
typical of many GIS implementations. This trend shifts the emphasis of GIS 
integration in planning towards providing greater system access to the 
decision-takers and lessens their dependence on intermediary technicians. For a 
number of technological and sociological reasons, decentralized decision-making is 
difficult to achieve in practice (Eason 1988). One approach being explored is the 
development of spatial decision support systems and intelligent user interfaces for 
GIS non-specialists (Armstrong et al. 1991; Densham and Rushton 1988). 

Metropolitan, county, and municipal systems 

The largest group of organizations to have adopted GIS are municipal, county and 
metropolitan authorities which have substantial responsibilities for day-to-day 
planning. It is here that the greatest potential exists for the continued expansion of 
GIS-assisted planning. Invariably these GIS projects tend to become trans- 
jurisdictional and involve both public and private authorities. Milwaukee typifies 
many such implementations (Huxhold 1990). In large metropolitan areas, 
comprehensive multipurpose GIS operations are still rare due to the sheer size and 
complexity of the combined database and the managerial tasks of the agencies 
involved. The politics and fractured nature of urban jurisdictions, and the difficulty 
of inter and intra-departmental coordination, have also constrained the creation of 
corporate GIS. GIS-based planning applications in the major metropolitan areas of 
New York, Los Angeles, Chicago, Toronto and Montreal are departmental in 
nature. Where corporate inter-agency GIS do exist, they frequently stem from 
existing computer-intensive departments such as transportation planning, public 
safety, or infrastructure management. Although it is not possible to discuss in detail 
the full range of urban planning and GIS activities, it is at this scale that GIS is 
likely to have its greatest impact on the planning process itself, if only because of 
the availability of extensive tax-based information. More rapid decision-making, 
greater public participation, if not a restructuring of the planning process itself, are 
further outcomes of improved information availability. 

Local and neighbourhood-scale developments 

Applications involving GIS at a sub-city scale are now beginning to appear 
(Haskins et al. 1991). These local information systems generally stem from local 
planning organizations, the public, or private enterprise. As yet, very few 
neighbourhood information systems can handle spatial data, but GIS at this level 



Trevor M. Harris and Gregory A. Elmes 17 

could emerge rapidly because of the promise of greater public participation in 
planning. Insecure funding and institutional factors work against a rapid 
deployment of top-down neighbourhood schemes and many appear more regularly 
in print than in reality. At the grass-roots level the considerable benefits of accurate 
land use inventory and control, enumeration of housing units, tenure, rent, 
vacancy, value and condition have long been recognized by private business, 
neighbourhood organizations and advocacy groups. Public information networks, 
such as Santa Monica’s PEN system, connect to elected officials, other 
neighbourhoods and cities. Such systems provide information and coordination 
that could translate into political influence and power. In modifying Huxhold’s 
model of the planning pyramid, Van Buren (1991) argues for a change in the 
relative mix of policy formulation, management and operations as one moves down 
the planning hierarchy from state agencies to local offices. Currently, the greatest 
control over planning policy is exerted by those at the top of the planning 
administration pyramid. A GIS fully implemented at the local level would have the 
potential to challenge existing organizational bureaucracies, and lead to increased 
public involvement in policy formulation and decision-making. At present, 
however, public access to GIS is likely to be limited to local libraries and public 
agencies, and many Americans are more likely to encounter GIS first in vehicle 
navigation devices. 

Craig (1991) documents the considerable barriers to the use of small-area data 
that will impede the adoption of GIS at the neighbourhood scale and reduce the 
democratizing influence of public access planning GIS. Even with currently 
available small-area data the level of disaggregation is still insufficient for 
neighbourhood use. Furthermore, concerns about individual confidentiality have 
resulted in restricted access to such data. A traditionally narrow official focus on 
departmental goals will also limit the availability of data to other organizations. If 
short-term departmental interests prevail then useful historical records may be 
discarded. On the other hand, the genuine cost of maintaining and providing such 
data is frequently a valid reason for a reluctance to disseminate it. Unfortunately 
the legal status of data access charges is equivocable, particularly in the light of 
‘sunshine’ laws and issues of data in the public domain. Legislation is currently 
before the US Congress to formalize such procedures. In Canada there is no 
automatic right of access to government-generated data and public access to 
small-area GIS is thereby hampered from the outset. 

Because of the links between data acquisition and GIS development, and the 
changing relationship between planning and private enterprise, it is no longer 
possible to ignore the relationships between the planner and private developer 
(Dueker and DeLacy 1990; Peiser 1990). The nationwide availability of street 
centre-line and land parcel data, combined with census information, provides 
planners and developers alike with a valuable access to regularly updated, spatially 
registered socioeconomic data. Statistics on race, ethnicity, age, mobility, income, 
employment, public assistance, health and crime extrapolated to blocks or even 
individual addresses provide for precise market targeting. This information also 
allows for greater public and commercial awareness of neighbourhood conditions. 
Although this information is available to both public and private groups, the 
investment costs could limit its use to powerful special interest groups. The 
coordination of data standards at federal, state and local levels does not yet include 
these central questions of information access. Clearly, if for no other reason than 
keeping abreast of potential infringements of regulations, planning agencies must 
integrate their GIS activities with those of public and private small-area users. 
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The adoption of GIS technology in planning is not a neutral process. It has 
different consequences in the hands of the powerful in contrast to the powerless. 
Pickles (1991), for example, questions the potential of GIS as a surveillant 
technology capable of the control or ‘normalization’ of individuals by the state or 
other institutions. In contrast to readily accountable profits of improved economic 
efficiency, the benefits of more democratic planning through GIS are less readily 
assessed. Previous participatory planning initiatives do suggest that greater public 
access to information does not necessarily result in greater public participation. 
There is a clear responsibility to take a pro-active role on the question of public 
access to information. 

Conclusions 

Any attempt to classify the role and status of GIS in North American planning at 
the beginning of the 1990s must consider the effects of various tensions existing in 
GIS and planning. As with any technological innovation, GIS is evolving in a 
political space economy, and conflicts between central and local decision-makers 
and between commercial, private and public interests are sharpened. The 
delineation of these non-technological tensions and their resolution in planning is 
an emerging focus of enquiry. 

The foregoing review suggests that scale is an important factor distinguishing GIS 
applications in planning. GIS meets a fundamental need for efficient spatial 
data-handling capability in planning at all levels. There is a heavy emphasis on the 
application of GIS for regional economic planning. Statutory requirements for 
environmental conservation have also encouraged the development of GIS-plan- 
ning applications. Significantly, while the planner may identify a need for the data 
handling and analytic capabilities of GIS, much of the support and encouragement 
for GIS has originated for other reasons. The perception of GIS as a high-profile, 
hi-tech, single-source solution to multiple problems, and the allure of a centralized, 
all-encompassing database has stimulated the necessary political support and 
funding for GIS adoption. This perception has been fuelled by GIS vendors, armed 
with inexpensive national databases, in the search for greater market penetration. 
While the technology of GIS is able to communicate across administrative 
boundaries, inter-agency and inter-personal barriers suggest that the potential will 
not be realized without political instructions. Sociological considerations prevail 
over technical issues, and the need to coordinate group access to the system is a 
prominent concern. 

The extent to which GIS is transforming planning is a matter of conjecture. 
Whether the pace of change is sufficient to be called a revolution or whether GIS 
will simply be assimilated into current planning practice is still unclear. What is 
apparent is that GIS is revolutionizing the traditional methods of handling spatial 
data in planning. Changes in the nature of planning itself, as GIS brings about a 
space-time compression, are evolving more slowly. GIS confronts well- 
established, politically favourable, non-automated procedures that are able to 
obfuscate the decision-making process through inefficiency and lack of documenta- 
tion. In enforcing rigorous methods of evaluation, GIS challenges existing 
institutional organiization and power structures. 
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