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ABSTRACT 
National spatial data infrastructures (SDI) have been initiated and built throughout 1990s in both 
Australia and the U.S., initiated and coordinated by the Australia New Zealand Land Information 
Council (ANZLIC) and the Federal Geographic Data Committee (FGDC), respectively. Numerous 
SDI-related activities at the national, state, and local level in both countries share similar core 
objectives, which are to stimulate coordinated collection, dissemination, and use of spatial data 
by public and private entities. This coordination is to result in digital databases that would be 
easily accessible and seamless across administrative and organizational boundaries and that 
would help secure social, environmental, and economic benefits to the involved communities. The 
improved information resources at the local level in particular are expected to contribute to 
sustainable urban development and to enhance the cooperation between government and non-
government sectors. This paper raises the question about the actual effectiveness of the existing 
SDI developments and about the outcomes of the related interactions between the local, state, 
and national levels. Case study of local governments in Victoria, Australia and Illinois, U.S. are 
used to evaluate the utility of existing SDIs to local planning activities and to offer 
recommendations for increasing their effectiveness in supporting sustainable development.  
 
Keywords: spatial data infrastructure (SDI); spatial databases; urban planning; sustainable 
development 
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INTRODUCTION  
The integration of social development, environmental protection, and economic growth in the 
information age is captured by the sustainability paradigm (Low et al. 2000). For sustainable 
development to promote the use of land in an integrated manner to minimise conflicts, as 
recommended by UNDSD (2001), substantial information base is required to support multicriteria 
decision-making. The UN-FIG Bathurst Declaration (1999) reinforces this call for reliable 
information infrastructures to record environmental, social, and economic rights, restrictions, and 
responsibilities and to provide spatial data to facilitate decision-making and conflict resolution.  

Advanced spatial information and visualization technologies1 have enabled new methods 
and tools for collecting, disseminating, sharing, integrating, and using spatial information. The 
access to such information as a primary input to planning and implementation of various projects, 
policies, and programs is the key prerequisite for its effective use. To address this need for easy 
access to accurate, consistent, and up-to-date spatial information resources spatial data 
infrastructures (SDI) are created globally as well as by many countries, international regions, and 
localities (Rajabifard et al., forthcoming). In Australia and the U.S. substantial SDI developments 
have been spearheaded throughout the 1990s by the Australia New Zealand Land Information 
Council (ANZLIC) and the Federal Geographic Data Committee (FGDC), respectively. 

In addition to access to spatial information resources their horizontal and vertical 
integration, flexibility, suitability, and movement are essential for their effective application in 
planning and policy-making processes. However, similar to the evidence on benefits of GIS 
technology for planning (Nedovic-Budic, 1998), the sources about the benefits from the SDIs are 
mostly anecdotal. A few reports based on the Australian and the U.S. experience provide a more 
systematic evaluation of SDIs’ utility to planning. Jacoby et al. (2001), for example, identify the 
positive planning-related benefits in administration, decision-making, operations management, 
and service delivery. Those benefits have been derived through the collaboration of state and 
local governments in Victoria’s state SDI activities. In their summary of six community 
demonstration projects supported by the U.S. Federal Geographic Data Committee (FGDC) 
Dresler and Woods (2000) point to both advantages and shortcomings of the Federal SDI-related 
activities. Beside the numerous positive developments, they report that “[i]nformation required to 
address very localized issues such as growth, flooding, and crime analysis often require higher 
resolution data than is presently collected by the Federal community” (p. 6). Additional evidence 
that counters the optimistic view about the benefits offered by the SDIs suggests possible 
mismatch and misunderstanding between SDI provisions at the higher levels (e.g., national or 
state) and their utility for local planning and decision-making. The example provided in the 
Appendix A illustrates that planning applications often require very specific data contents and 
presentation forms not necessarily readily available from national spatial data clearinghouses and 
depositories. 

With local planning process being the most prominent area in application of spatial 
technologies, the content, quality, and accessibility of SDIs can carry important implications in 
terms of promoting sustainable development. A comparative study of planning data needs in 
relationship to the provision of such data through the SDIs will help assess the benefits of the SDI 
activities. This study is based on available documentation about Australian and the U.S. SDIs; on 
general references about local planning context, methods, and data requirements; and on field 
interviews with local community planners and other producers and users of spatial data.  

We first discuss the role of information in supporting local planning functions. Then we 
present the SDI developments in the U.S. and Australia across the national, state, and local 
levels. By focusing on state-local relationship in particular, we then assess how the planning 
information needs are satisfied through existing SDI activities. We review and compare the 
experiences of four local governments from the states of Victoria, Australia and Illinois, U.S. In 
addition to considering the SDI goals and the local planning information needs, we evaluate the 
actual data products supplied at the national, state, and local level, or developed through 
cooperative initiatives and programs, against the following criteria: 1) awareness of GI and SDIs - 
type, location, quality, and ownership of data; 2) data availability – the data already developed; 3) 
                                                                 
1 Geographic information systems (GIS), remote sensing (RS), global positioning systems (GPS), 
image processing, Internet, etc. 
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data accessibility – obtainability of developed data; 4) relevance to local planning and decision-
making – general themes of data available and accessible; 5) flexibility/adaptability to local 
planning applications – scale, content/attribution, agreggation/disaggreation of the data available 
and accessible for local planning; 6) ease of data integration – data format and scale; 7) effect on 
the decision-making process – ensuing from the support provided through the SDIs; and 8) local 
cooperation – between planning authorities and other stakeholders.  

Understanding the utility and impact of current SDI achievements will help guide the 
strategies for future SDI developments and, consequently, promote more effective information 
support for planning and sustainable urban development. Our conclusions summarize the lessons 
learned so far, and offer recommendations relevant to local community planning and state SDIs. 
 
INFORMATION SUPPORT FOR LOCAL PLANNING 
Local planning is a future-oriented activity focusing on the following goals (Nedovic-Budic, 2000): 

• Better quality (livable, safe, and aesthetically pleasing) of urban environments; 
• Environmentally and socially sustainable communities; 
• Effective spatial organization of urban activities (work, residence, commerce, and 

recreation); 
• “Smart growth” of urban areas; 
• Efficient communication between various urban functions; 
• Revitalization of deteriorated areas; 
• Variety of housing options; 
• Employment opportunities and economic development; and  
• Democratization of the planning and policy-making process. 

Planning decision and policy-making process are dependent on accurate localized 
information as well as on deeper understanding of the broader issues. Extensive data collection, 
dissemination, interpretation, analysis, and presentation activities are undertaken in planning 
agencies on daily bases. Kaiser et al. (1995) refer to those activities as planning “intelligence” 
function providing support to all other local planning programs – advance planning (long term 
strategies), problem solving (short term projects), and development administration and 
management. Purpose of the intelligence is to support: a) describing history and current status; b) 
forecasting future status; c) monitoring, recording, and interpreting changes; d) diagnosing its 
planning and development problems; e) assessing its supply/demand balance; f) modeling 
relationships, impacts, and contingencies; and g) presenting information to planners, publics, and 
decision-makers. Planning “intelligence” is the most advanced form in a hierarchy starting with 
data and building on data toward information and knowledge. The “intelligence” is achieved 
through conversion of data into higher forms via statistical analysis, modeling, simulation, 
systems analysis, and decision-support systems. 

Planners have always sought tools to enhance their analytical, problem-solving, and 
decision-making capabilities (Mandelbaum, 1996). Computerized information technology has 
been used for over 40 years to support all planning functions, the “intelligence” function in 
particular. Klosterman (2000) provides an overview of the history of computerization in planning, 
and relates it to the changes in the planning field. He describes early 1960s as the years of 
rational planning paradigm and corresponding enthusiasm for the use of computerized 
technology and modeling techniques in particular; the 1970s faced an extensive critique of 
computerized tools and modeling for their limited ability to provide small scale solutions that could 
be more easily translated into daily planning practice and urban development issues; in 1980s 
information technology democratized along with the planning process itself; finally, the 1990s 
relegated new tools to address new planning challenges, particularly in terms of sustainable 
development. This last decade witnessed an increased use of geographic information systems 
(GIS), electronic spreadsheets, and Internet technologies. Studies conducted in the U.S. and 
Australia point to urban planners as the most progressive users of spatial data and technologies 
(Warnecke et al., 1998; Murphy & Zehner, 1993). Most recently they have been joined by non-for-
profit sector and community groups (Talen, 1999; Sieber, 2000). 

Theoretical underpinnings of planning are useful for understanding the changing role of 
computerized tools in planning practice (Nedovic-Budic 2000). Instrumental and communicative 
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rationality are the two key frames for planning. Instrumental (functional) rationality is based on a 
positivist ideal, which puts information gathering and scientific analysis at the core of planning. It 
assumes a direct relationship between the information available and the quality of decision based 
on this information. Communicative (substantive or procedural) rationality focuses on an open 
and inclusive planning process, public participation, dialog, consensus building, and conflict 
resolution (Innes, 1996). While the two theoretical stances are often viewed as competing 
(Mannheim, 1940; Sager, 1990; Yifachel, 1999), the role of information is relevant to both (and 
not restricted to instrumental rationality, as the more traditional view would hold). Participants in 
the planning process rely on many types of “information,” including the formal analytic reports and 
quantitative measures along the understandings, arguments, and meanings attached to planning 
issues and activities (Innes, 1998). Contributions of spatial technologies are capable of 
transcending the “communicate versus calculate” dichotomy (Guhathakurta, 1999).   

Planning continues to draw both on facts and values. Its comprehensive set of 
considerations, such as land use, economic development, environmental protection, community 
health, housing, provision of transportation and utility infrastructure, and supply of public services 
and facilities, requires diverse data that are integrated from various sources. Those sources of 
primary and secondary data include libraries, federal agencies, state, local agencies, other public 
and quasi- public bodies, survey organizations, and private organizations and groups. The 
integration often involves data represented in scales ranging from large (e.g., 1:5,000) to small 
(e.g., 1:25,000) and in boundaries derived through institutional or administrative processes (e.g., 
planning jurisdiction, districts, census tracts, neighborhoods or subdivisions, traffic analysis 
zones, blocks, and parcels) as well as those defined ecologically (e.g., critical areas, watersheds 
and drainage basins, airsheds, and habitats). Table 1 lists the types of data planners rely upon on 
regular basis. Box 1 illustrates the extensive diversity and integration of data required to tackle a 
“planning problem” - one being extension of a rail line, and the second dealing with watershed 
conservation. 
 
Table 1. Common Data Requirements for the Local Planning Process 
TYPE CONTENT 
Population  Totals; by gender; by race; by ethnicity; by education 
Housing Number of dwelling units; by dwelling type; by quality; homeless 

population; housing vacancies, supply & demand 
Transportation Roads by capacity and use; traffic counts; public transit; rail lines; 

bus lines; airports; helicopter ports 
Economics Household income; employment by type; by location; 

unemployment; poverty; commercial volume; industrial production 
Utilities Water; electricity; natural gas; sewage/storm drainage; solid 

waste; telephone; cable TV 
Facilities/Services Libraries; recreation centers and activities; schools by type and by 

attendance; day care centers; hospitals by type, number of 
doctors and beds 

Health & safety Police stations; crime statistics; fire stations 
Environment Topography by elevation, slope, and exposure; soil types; water 

bodies; floodplain; air quality; water quality; hazards by incidence 
& location; ecosystems/natural habitats 

Land  Property cadastre and titles; property assessed value; land use 
by type – residential, commercial, industrial, recreational & open 
space, institutional, etc.; by density/intensity; ownership; land 
supply/demand; development potential  

Urban development Buildings by type, quality & value; development permits and 
application status; aerial photography 

Plans & policies Master/comprehensive plans; zoning & subdivision ordinances; 
capital improvement programs & budgeting; emergency 
preparedness and hazard mitigation; building codes 

Sources: Branch, 1981; Dandekar, 1988; Kaiser et al., 1995.  
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BOX 1: EXAMPLES OF LOCAL PLANNING ANALYSES AND THEIR DATA REQUIREMENTS 
 

RAIL LINE EXTENTION

DEMAND FOR THE SERVICE:

POPULATION IN PROXIMITY TO 
THE  LINE; OTHER TRANSPORT 
OPTIONS &  THEIR CAPACITY, 
FREQUENCY, & CONVENIENCE / 
COMFORT CHARACTERTISTICS

TERRAIN CHARACTERISTICS:

SLOPE; SOIL; STABILITY; 
VEGETATION

LAND:

CURRENT LAND USE & 
OWNERSHIP; LAND VALUE; 
ZONING & PLANNING 
POLICIES

IMPACT:

ENVIRONMENT (AIR QUALITY, 
NOISE); LAND VALUE; 
RELOCATION OF RESIDENTS 
AND BUSINESSES

ECONOMICS:

SOURCE OF FUNDING; LAND ACQUISITION COST; 
BUILDING COST;  PRICING & COST RECOVERY

 
 

WATERSHED PLANNING

LAND:

LAND USE TYPE;  % UNDER 
IMPERVIOUS SRUFACES; 
NATURE OF AGRICULTURAL 
ACTIVITIES (CROPS, 
ANIMALS; CHEMICALS 
APPLIED, DISCHARGES)

WATER:

LOCATION; FLOW – VOLUME & VELOCITY; 
DEPTH; CHANNEL CHARACTERISTICS; 
FLOODPAIN; WATER QUALITY; FLORA & 
FAUNA

ENVIRONMENTAL:

SLOPE; VEGETATION (TYPE AND 
EXTENT); SOIL (STABILITY; 
ERODABILITY; POROUSNESS, ETC.);

RAINFALL CHARACTERISTICS:

FREQUENCY; AMOUNT; DURATION
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Cadastral base maps are the single most important layer of data required for planning purposes. 
The connection between information on land tenure, value, and use and the land development 
process is well illustrated by Enemark and Sevatdal (1999) and with sustainable development. In 
the same vain, Williamson (2000) proposes that the additional support to sustainable 
development can be offered by reformed and more local needs-oriented land administration 
practices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Planners, decision-makers, and community groups involved in envisioning local futures 
and resolving local problems are among the most obvious potential beneficiaries of the evolving 
spatial data infrastructures. SDIs provide means for networking and referencing various data 
sources and for stimulating consistency and compatibility of data development across 
administrative and organizational boundaries. Through metadata contents the SDIs address the 
core questions data users are interested in - How were the data collected?; Why were the data 
collected?; When were the data collected?; and Who collected the data? (Catanese, 1979). 
Finally, coordination of information providers and users is crucial for intelligence function (Kaiser 
et al., 1995). 

SDIs can potentially contribute to local urban planning by helping: 
• Reduce costs of data production and duplication of effort;  
• Save data development effort by using standardized data, guidelines, and tools; 
• Develop applications more quickly and easily by using existing data; 
• Perform analysis, plan and policy development, and administration of urban development 

within and between jurisdictions;  
• Enhance the vertical and horizontal communication and presentation of planning issues 

and ideas; 
• Provide for more informed decision-making; and 
• Expand market potential and program funding. 

 Having introduced the rationale for the use of spatial technologies and data in the local 
planning process, we further pose the question about the suitability of the spatial data 
infrastructures evolving in Australia and the U.S. to satisfy the information requirements for local 
planning. The following section discusses the SDI developments in general and in the context of 
two states – Victoria in Australia and Illinois in the U.S.  
 
 
 
 

Figure 1: The land administration infrastructure supporting 
sustainable development 
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SDI DEVELOPMENTS: AUSTRALIA & THE U.S. 

What is SDI? 

Spatial data infrastructure (SDI) initiatives around the world have evolved in response to the need 
for cooperation between users and producers of spatial data to nurture the means and 
environment for spatial data sharing and development (McLaughlin & Nichols, 1992; Coleman & 
McLaughlin, 1998; Rajabifard et al., 1999, 2000). An SDI encompasses policies, fundamental 
data sets, technical standards, access network (technologies), and human resources (including 
users, providers, and value adding sectors) necessary for the effective collection, management, 
access, delivery, and utilisation of spatial data at different political/administrative levels so that 
they are not impeded in meeting their objectives (Chan et al., 2001). SDI developments range 
from local to state/provincial, national, and international regional levels to a global level. The 
design and implementation of an SDI is not only a matter of technology but also one of designing 
institutions, the legislative and regulatory frameworks, and acquiring new types of skills (Remkes, 
2000). Balancing these elements to develop an SDI enables intra- and inter-jurisdictional 
dynamics of spatial data sharing (Feeney & Williamson, 2000; Rajabifard et al., forthcoming). The 
ultimate objectives of these initiatives, as summarised by Masser (1998), are to promote 
economic development, to stimulate better government, and to foster environmental 
sustainability.  

Effective SDIs allow all cooperating bodies to access accurate and consistent spatial 
databases used to inform local and inter-jurisdictional decisions and to support implementation of 
the resulting initiatives. An SDI has to ensure the jurisdictional consistency of content to meet 
user needs. Within this framework, fundamental datasets can be collected and maintained 
through partnerships (Jacoby et al. 2001). These data sets include all data necessary to 
understand the jurisdiction, both spatially and aspatially. To maximise the benefits from 
investment in data collection and maintenance from both a jurisdictional perspective and that of 
the individual members, it is important that SDIs are focused and coordinated. Ideally, an SDI 
should provide benefits for all member parties. In particular the needs of cooperating members 
must be met with the additional provision for other non-participating members to join. As the 
membership grows the data pool widens to enable the realisation of further benefits and 
economies of scale. 

National Spatial Data Infrastructure Initiatives in Australia and the U.S. 

The national SDI developments in Australia were initiated with the formation of the Australia New 
Zealand Land Information Council (ANZLIC) in 1992. Its role was to facilitate “the co-ordination of 
intergovernmental arrangements (including appropriate financial arrangements) and mechanisms 
to make the data more accessible across all levels of government and the private sector”  
(ANZLIC’s URL). Soon after the initiation, ANZLIC faced the difficulties of coordinating many 
individual efforts, particularly with respect to the differently-staged achievements by Australian 
states, as well as their awareness of the value and vision of SDI development. This made the 
objective of alignment difficult to achieve. Whilst data set assembly and sharing were the focus of 
SDI development from 1991-1996 (ANZLIC 1996) a transition has been initiated through a 
clearinghouse initiative - the focus of an ANZLIC workshop in March 2000 (ANZLIC 2000). More 
recent efforts toward ANZLIC pursuing a role of coordination have resulted in ANZLIC delegating 
the task of integrating and sharing different jurisdictional data sets to the Public Sector Mapping 
Agency (PSMA) in cooperation with the private sector. This is emphasized by the reported vision 
of the PSMA as “ the coordination, assembly and delivery of…national data sets from 
fundamental databases held by member agencies” (PSMA, 2000). The PSMA plays an important 
role as champion and coordinating body for the development of initiatives progressing objectives 
of SDI developments in Australia. 

In the U.S. the National Spatial Data Infrastructure (NSDI) initiative started in the early 
1990s and progressed especially rapidly after the Executive Order from the President’s Office 
was issued in 1994 (Executive Order 1994). The NSDI is described as the “technology, policies, 
standards, and human resources necessary to acquire, process, store, distribute, and improve 
utilization of geospatial data “ (Chan et al., 2001; FGDC’s URL). The main initiatives promoted by 
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the Federal Geographic Data Committee (FGDC) included data and metadata standardization, 
geospatial data clearinghouses, and framework data initiative. For Federal agencies the initiatives 
carried mandated components and participation. For all other communities – government 
agencies at state and local level, private sector organizations, and academic institutions – the 
involvement was based on the voluntary partnerships and contributions. Funding has been 
provided on continuous basis for testbeds and demonstration projects at all levels and for all 
potential groups of geospatial data users and producers. Following almost a decade of genuine 
effort and excellent leadership, the development of the U.S. National SDI is still challenged by 
implementation difficulties. With a quite limited mandate and means to persuade different states 
to fully align themselves with the intentions of the FGDC initiatives and with varying technological 
capacity and technological developments among the 50 states, achieving the NSDI vision is still 
way ahead. Finally, to deal with weak institutional component of the NSDI, in 1999 the FGDC 
started to promote a new GeoData Organizational initiative aimed at creating a self-governing 
entity to distribute authority and responsibility among a growing network of organizations with an 
interest in the creation, distribution, and use of geospatial data.  
 The NSDI developments in Australia and the U.S. have taken somewhat different paths 
and operated under different contexts, the most striking difference being the one of scale – 
Australia with population of about 20 million, six states and two territories, and 750 local 
governments (councils); the U.S. with population over 250 million, 50 states, and about  40,000 
local governments (counties, municipalities, and townships). While both countries have very 
effective national mapping agencies and programs (The Australian Surveying and Land 
Information Group - AUSLIG and the U.S. National Mapping Agency and the U.S. Geological 
Survey), it appears that the state level is the strongest and the most relevant for the horizontal 
and vertical integration and coordination of spatial data activities. In Australia, states are the main 
level of coordination and data development, which are substantially influenced by land 
administration practices centralized at this level of government. In the U.S., the separation 
between the federal, state, and local governments has motivated only the flexible and voluntary, 
partnership-based activities, with very little interaction between those levels of government and 
associated organizations. Most importantly, the land administration function in the most U.S. 
states lies within the jurisdiction of local municipalities and counties, making it difficult to 
coordinate or integrate the cadastral data layer and its attribution, both fundamental for effective 
urban development and planning practice. Finally, the generally stronger emphasis on cost 
recovery from governmental data provision in Australia and the prevailing policy of free provision 
of public information in the U.S. have also affected the nature of their respective SDIs. 

Obviously, there are many levels of information resource integration and facilitation 
involved in the development of SDI within a jurisdiction, such as a state or nation. The interaction, 
alignment, or combination of SDI development approaches taken by individual participants are 
expected to strongly relate to the achievement of the initiative’s objectives and to define the 
nature, character, and utility of the SDI. We proceed with more detailed examination of SDI 
interactions between the national, state, and local levels in Australia and the U.S. The further 
study, however, focuses on the state and local levels as most formative and potentially influential 
link in enabling both horizontal and vertical coordination, connectivity, and integration. In both 
countries there is a substantial variation in the approaches taken by different states. However, in 
both of them there are examples of state governments assuming a key role in building locally 
relevant SDIs and in initiating programs for enabling and coordinating developments at the local 
government level (Warnecke, 1995). Two states – Victoria in Australia and Illinois in the U.S. are 
sampled for assessing the capacity of the state and locally developed SDIs to satisfy the data 
requirements posed by the planning practice at the local level. 
 
State context: Victoria, Australia and Illinois, U.S. 
Victoria and Illinois are selected for their similarities in terms of size both in land area and 
population; having one major urban center (Melbourne and Chicago, respectively) and similar 
level of overall urbanization; holding a prominent role in the agricultural production; and also 
representing prosperous economic regions based on industrial and commercial activities (Table 
2). Their differences in the approach taken toward building the state and local SDIs and in 
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interaction between the various levels of government are explored as the potential determinants 
of benefits derived from the SDI activities. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Victoria 
The State of Victoria is one of Australia’s eight jurisdictions (Figure 2), located at the southeast of 
the continent and bordered by New South Wales and South Australia. At 227,420 km2 Victoria is 
the smallest mainland state, by area accounting for only 3% of the country’s area. However, it is 
Australia’s second most populous state and therefore the most densely populated, averaging 
20.7 persons per square kilometer (Abbasi, 2001). The diverse economy ranges from primary 
industry and manufacturing to high order services, such as information technology and 
knowledge based industries. 

There are three levels of government conducted within Australia. The Commonwealth 
Government, State or Territory, and Local Governments coordinate and manage different aspects 
of policy, planning and administration associated with legislature, regulation, and service delivery. 
As of June 30 1999, there are 78 local government (municipal) districts in Victoria, comprised of 
31 city councils (including 4 greater cities), 6 rural cites, 40 shires and 1 borough (Abbasi, 2001). 
These local government areas are governed by elected councils the functions of which relate to 
their role in providing good governance and equitable and appropriate services for the municipal 
district. Council functions include: 
• General public services (waste management; local fire, safety and emergency services; 

parking and traffic control; animal control, information services); 
• Planning and land use control (building control; environmental protection; plant control); 
• Infrastructure (construction and maintenance of local roads; bridges, lighting and drainage); 
• Health, welfare and community services (services for families; the aged and other groups in 

the community; health and food premises’ inspection services); 

Illinois Profile Population Population Victorian Profile
United States of America 248,709,873* 17,892,409 Australia
   % Under 18 25.6 25.6    % Under 18
   % 18-64 61.9 61.6    % 18-64
   % 65 and over 12.6 12.0    % 65 and over

Illinois 11,430,602* 4,373,520 Victoria
   % Under 18 25.8 25.3    % Under 18
   % 18-64 61.6 62.2    % 18-64
   % 65 and over 12.6 12.0    % 65 and over

Urban 84.6% 87.6% Urban
Rural 15.4% 12.4% Rural (Rural localities & Rural)

Median Annual Household Income US$ 32,252 26,000-36,348 Median Annual Household Income AUD$

Bachelor Degree or Higher  8.7% 8.8% Bachelor Degree or Higher

Total Civilian Labour Force (aged 16/+ years) 5,803,007 2,081,069 Total Civilian Labour Force (aged 15/+ years)
   Total Employed 93.4% 90.6%    Total Employed (Full & Part-Time) 
   Total Unemployed 6.6% 9.4%    Total Unemployed (seeking Full & Part-Time)

Agriculture, Forestry & Fisheries 1.9% 3.5% Agriculture, Forestry & Fishing
Mining 0.4% 2.7% Mining
Construction 4.8% 5.3% Construction
Manufacturing 18.2% 14.8% Manufacturing
Transportation 4.8% 3.5% Transport & Storage
Retail Trade 15.3% 12.5% Retail Trade
Finance & Insurance & Real Estate 7.4% 3.7% Finance & Insurance
Business & Repair Services 4.6% 8.9% Property & Business Services
Health Services 7.7% 2.0% Health & Community Services
Education Services 7.4% 6.3% Education

* US population in 2000: 281,421,406; IL: 12,419,293

Table 2 : Demographic and Economic Profiles for Wisconsin and Victoria. (Sources: U.S. Bureau of 
the Census (www.census.gov); Australian Bureau of Statistics Census 1996. CDATA96 Final 
Release. Commonwealth of Australia) 
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• Recreational and cultural services (parks and gardens; libraries and museums; sport, leisure 
and arts facilities); and 

• Economic development, including tourism (Abbasi, 2000). 
 

Planning function in Victoria is currently guided by several legislative acts: Planning and 
Environment Act of 1987; Subdivision Act of 1988; Building Act of 1993 and its amendments; 
Planning Schemes Amendment Act 1996; and Victorian Civil and Administrative Tribunal Act of 
1998. (For more information see http://www.dms.dpc.vic.gov.au.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Illinois 
With land area of 146,076 sq kilometers, Illinois is the 24th largest state (out of 50). It is, however, 
one of the most populous as well, ranking 6th by population in 1997 (estimate) with 78.3 persons 
per square kilometer. It is bordered by the states of Indiana, Iowa, Michigan, Kentucky, Missouri, 
and Wisconsin (Figure 3). Chicago is by far the largest urban concentration in the state. Illinois’ 
agricultural production includes corn, soybeans, hogs, cattle, dairy products, and wheat. Its 
industry is based on machinery, food processing, electric equipment, chemical products, printing 
and publishing, fabricated metal products, transportation equipment, petroleum, and coal. 
 Institutional setting in the U.S. consists of three main layers of government – Federal, 
state, and local government. There are over 85,000 local government entities in the U.S. 
including: over 3,000 counties; over 35,000 municipalities, townships and towns; and about 
38,000 school and special districts (U.S. Bureau of the Census, 1999). Federal, state, and local 
governments are rather independent in their functions, despite the generally hierarchical 
relationship established through enabling legislation, which defines the scope and powers of the 
immediately subordinate levels. The three governmental levels differ substantially in their mission 
and institutional settings, and they entail diverse scope and contents of their functional areas. 
There are 102 counties in Illinois, ranging in size from population of about 5,000 to over 5 million. 

Basic legal framework for the control of private urban development in the U.S. dates back 
to 1920s (Gerckens, 1979), justified by the concerns for public health, safety, and welfare. It is 
based on the provision of the U.S. Constitution and on the legislative acts enabling planning and 
zoning at the state and local government levels. In the state of Illinois planning is practices at 
three levels: statewide planning through the Department of Commerce and Community Affairs 
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Figure 2 : The Australian State of Victoria and the population distribution in urban areas 
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and the Department of Natural Resources, with limited involvement in land use matters; regional 
planning through regional commissions (4), metropolitan  planning organizations (MPOs), inter-
municipal planning agencies and interstate planning bodies; and local county and municipal 
planning. Counties and municipalities have planning, zoning, and subdivision powers. Counties 
deal primarily within unincorporated areas and incorporated areas that do not regulate their own 
development. The Illinois Municipal Code authorizes every plan commission and planning 
department to prepare a comprehensive plan of the present and future development; 
implemented by ordinances implementing design standards for subdivisions, streets, public 
facilities, utilities; also recommends land for annexation. Control of urban development is also 
stimulated by the Local Land Resource Management Planning Act and Local Land Development 
Control Act.  
 

 
 
Figure 3. The U.S. State of Illinois and the population distribution in urban areas 
 
SDI Initiatives in Victoria and Illinois 
 
Victoria 
Awareness about substantial duplication in the maintenance of computerized information 
motivated the State government to establish an agency called LANDATA in 1984 to coordinate 
the development of a common land information system (Rakkar et al., 1984). LANDATA 
experienced major challenges (technical, political, and organizational) in achieving its vision. It 
was under-resourced, had unrealistic cost-recovery policy, and was generally considered as a 
means for land administration reform (Williamson et al., 1998). It produced digital map data in a 
format unsuitable for modern GIS applications. 
 The mission of building a suitable map base was taken up by a group of agencies from 
the natural resources sector, which commissioned a GIS study and helped establish the Office of 
Geographic Data Co-ordination (OGDC) under the Department of Finance in late 1991. The 
OGDC helped bring together at no cost the digital cadastral datasets for metropolitan and rural 
areas, previously independently managed by the Melbourne Water Corporation (MWC) and a 
state agency called Survey and Mapping Victoria. The resulting digital cadastral database was 
managed in a commercial manner by the newly created Geographic Data Victoria (GDV) branch 
of the OGDC. Subsequently the function of managing, maintaining, and distributing data was 
contracted out to the private sector, leaving the state government to focus on output and 
performance. OGDC was in 1995 charged with the overall state mapping function, which 
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thematically included the digital cadastre, topographic database, and road network, consolidated 
into the State Digital Map Base (SDMB). After several organizational restructuring, in 1997 the 
GDV was brought under the control of the Geospatial Policy and Coordination Victoria (GPAC), 
which subsequently consolidated the concept of the state’s SDI into GISNET, with the 
development of a draft Geospatial Information Strategic Plan and a draft Geospatial Data Pricing 
Policy for Victorian Government (Williamson et al. 1998). 
 Further reorganization in 1997 have led to amalgamation of Land Titles, Surveyor 
General, Valuation and Crown lands administration under Land Victoria office, which to this day is 
a leading spatial data coordination agency for the state of Victoria. At its outset this Land Victoria 
initiated a program aimed at mapping and addressing all the properties in Victoria (estimated at 
about 2.4 million) and aligning the map base with local councils’ property data. The so-called 
Property Information Project (PIP) takes a co-operative approach to establishing a common 
geospatial information infrastructure between the state and local governments. As of May 2001, 
all 78 councils have agreed to participate in the program, leading to considerable reduction in 
duplicative database maintenance activity and increased adoption of GIS technologies by local 
governments (Jacoby et al., 2001). With basic cadastral and street network datasets supplied on 
a consistent basis and integrated at the state level, the next step in this overall effort is to 
streamline the development approval and land titling process and maintenance of associated 
records and data through an online access. Toward this goal Streamlined Planning Electronic 
Applications and Referrals (SPEAR) project is initiated. In addition to SPEAR, Land Victoria is 
moving toward other value added activities, including the servicing of the statewide emergency 
mapping, electronic (on line) conveyance of property, and state marketing and tourism 
applications.   
 As a result of over 10 years of development, Victoria’s state SDI provides a 
comprehensive spatial data framework consisting of eight layers: geodetic, property, address, 
administrative units, transportation, elevation, hydrography, and imagery (Appendix B). Most 
importantly it contains substantial coverage of large scale data on cadastral boundaries and 
addresses. 
  
Illinois  
Illinois state agencies were among the early adopters of GIS technology. Antennucci et al. (1991) 
enlist them among the first state governments to use ArcInfo GIS software in early 1980s. To this 
day, spatial technologies and data penetrate most of the state agencies, including Department of 
Natural Resources, Department of Transportation, Department of Revenue, Environmental 
Protection Agency, and State Police, to name a few. Interestingly, however, the efforts to develop 
a consistent statewide infrastructure have only been formalized in the past three years. 
Legislation creating Illinois Geographic Information Council (ILGIC) was passed in 1995 with first 
appointments to the Council made in 1997. The Council’s membership consisted of state 
appointees House and from the Senate, directors or designees of state agencies, and 
representatives of the academic, professional associations, and government communities. The 
first meeting of ILGIC was held in 1998. Since then, the Council has promoted statewide activities 
without funding and with minimal staffing. It was only during the past year that the Council has 
started to work more closely with the State Office of Technology to seek the support and authority 
necessary for increasing the effectiveness of the Council.   
 Parallel to this formal effort maintained primarily through the enthusiasm of its 
participants, was a voluntary self-directed action of the Department of Natural Resources (State 
Natural History Survey being the leader among the ‘surveys’) to compile and distribute free of 
charge all datasets that were available for the state. Their staff aggregated all data available 
trough Federal sources and developed through various state projects and operational activities, 
converted the data in a consistent software format and cartographic projection, and used CDs as 
a medium for data distribution. Clearly, only data with no distribution and use restrictions could be 
included in this Illinois GIS database. In 1996, the Illinois State Geological Survey (ISGS) 
received a grant through the Federal Geographic Data Committee to develop a clearinghouse, 
which has been operational for over three years now. The contents of the clearinghouse are 
provided in Appendix B. 
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 Except in form of a joint committee work on the ILGIC, there was basically no substantive 
activity for development or horizontal or vertical integration of state and local spatial data. 
Individual localities are engaged in GIS implementation and database development, but in 
basically uncoordinated fashion. In addition, the general level of GIS use among the county and 
municipal governments in Illinois is not very high. Tulloch and Fuld (2000) refer to the national 
FGDC framework survey conducted in the late 1990s to find that from about a third of the 
counties responding to the survey, there was even more sporadic incidence of GIS use and data 
sharing. 

Most recently, a legislation (SB1582) was approved in September of 2000. The 
legislation provides the counties using a GIS with $3 fee to be charged for every filing with 
recorder’s  office. Two dollars out of those three must be applied toward implementing and 
maintaining a GIS. ILGIC was directly involved in supporting this bill and proposing GIS 
Implementation Guidelines to members and participants of the Council. The guidelines are the 
first step in developing a comprehensive set of standards required for the management of 
geographic information in the state. This initiative has already received a considerable support 
from the counties using GIS or intending to use this funding opportunity for starting up a GIS. It is 
a significant move toward developing coordinating statewide datasets.  

The layers prescribed by the U.S. framework data concepts include: elevation and 
bathimetry, hydrography, transportation, administrative units, cadastral, digital orthoimagery, and 
geodetic control. The Illinois state clearinghouse provides some of them but at a very coarse 
resolution. The major omission is in supply of cadastral information, which is fully dependent on 
the local initiative and capabilities. 

 
ASSESSMENT OF LOCAL PLANNING DATA NEEDS AND SDI PROVISIONS   
 
Evidence from Victoria and Illinois 
This study draws on empirical evidence from four local governments to gain further insight into 
the suitability and utility of state SDI provi sions for local planning purposes. We interviewed GIS 
staff and planners from Wittlesea City Council and Knox City Council in Victoria, and McLean 
County Regional Planning Commission and Lake County in Illinois. 
 
Wittlesea Council 
The Council is located in the northern section of Melbourne metropolitan region. Most of its area 
is rural (about 70%), but has been experiencing high growth, as channeled through the 
metropolitan planning schemes jointly developed by the local and state planning authorities. 

The Council’s Planning and Development Directorate consists of three units: 1) strategic 
planning dealing at 15-50 years time horizon with infrastructure, greenfield development, growth 
areas, and population statistics, and comprising land use, environmental, and social planning 
branch); 2) planning services dealing with statutory aspects of planning, e.g., development 
applications and appeal process, certification of subdivisions, preparation of planning schemes, 
policies and guidelines, and general enforcement; and 3) building permitting and code 
enforcement.  

Local GIS development and coordination is handled under the Organisation Development 
Directorate. After about a decade of operation, the GIS unit services the rest of the local 
government with a substantial database, which includes cadastral data initially acquired from the 
Melbourne Water Corporation. Some of the data and applications needed to support only limited 
government functions are handled by individual units, as planning; for example, planning has an 
internal staff and software capacity (MapInfo) for data acquisition, analysis, and presentation. The 
Council has won Local Government National Innovation Award and Ericsson Award for 
Innovation for its GPS and GIS activities and a Royal Australian Planning Institute Award for 
planning achievements. The GIS unit faces another challenge in moving from InfoMaster to ESRI, 
Inc. GIS software. Enhanced software capacity is expected to help with presentations of 3-
dimensional information and simulation of built environment. 

The Council was slow to join the statewide Property Information Project, primarily for the 
fact that it already had parcel and property data whose update was easier to handle locally. There 
is, however, understanding of the benefits of streamlining the data and substantive land and 
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property processes between the state and local government levels. The GIS staff, however, 
expects that considerable effort will have to go into achieving the consistency required by the 
participation in the PIP. Beyond the PIP, there is generally sporadic cooperation with state level 
agencies, and relatively low awareness and use of their data holdings. 
 
Knox Council 
Know Council is located in the eastern part of Melbourne Metropolitan area, containing low 
density suburban development, but also a considerable presence of the industrial sector. 

The Council’s City Development Directorate engages in both the strategic (policy) and 
statutory (implementation) aspects of  planning, as prescribed by Victoria’s legislature. It is 
responsible for generating Knox’s Planning Scheme subordinate consistent with state guidance 
and providing a process of review of development applications. Monitoring and review of the 
planning scheme is also done locally and requires data to support its propositions.  
 GIS operations are housed under the Corporate Services’ Information Management unit.  
GIS database and functionality are employed using Latitude GIS software, which is prevalent 
among local governments in Victoria. Spatial information is considered crucial for planning and 
monitoring urban development. PLAN – permit application system currently in use, however, is 
somewhat difficult to use for generating status reports. A new permitting system connected to 
both Council’s GIS and PLAN software is now being built with Designer Apps within Community 
2000 package. 
 Knox Council was also a late PIP participant. Having already internalized the process of 
updating the cadastral and property layers, the Council staff did not perceive major advantages in 
joining the project. On the contrary, they consider their product to be superior, particularly in 
terms of textual information. In addition, participation in the PIP carries additional workload and 
data requirements to fulfill. Aside from the interaction with Land Victoria, there is a perception that 
it is difficult to access state data because of the cost and agreements involved. Attempts to work 
with Melbourne Water Corporation have not been too successful – resulted in acquisition of 
output information only. State’s Department of Infrastructure is the closest agency by function 
requiring frequent interaction and exchange, particularly regarding planning scheme and zoning 
data. DOI’s reports on residential development and forecasts are often used. Most recently, there 
is a mutual engagement regarding green wedges. Other DOI data holdings are not considered as 
carrying sufficient added value to be worth pursuing. 
 
McLean County (http://www.mcplan.org) 
McLean County is located in the middle section of Illinois, and with Bloomington-Normal as the 
major settlement, it represents a major center of industrial and commercial activities for the state.  

McLean County Regional Planning Commission is a metropolitan planning organization 
supported by the county, cities, and Illinois Department of Transportation (50%). Its mission is 
long range planning for cities, the county and the town of Normal, aiming at improving the quality 
of life in the area. The RPC engages in comprehensive planning, transportation planning, review 
of Federal projects for compliance, and research grants (e.g., for local planning, greenways, and 
brownfields). 
 GIS Division is a separate entity founded on an agreement between the City of 
Bloomington, Bloomington Township, McLean County, McLean County Emergency Telephone 
System Board, and the Town of Normal. They share equally in the costs and benefits of the 
countywide GIS developments. The benefits of the recently initiated GIS funding program based 
on two-thirds of document recording fees collected by the County Recorder’s Office are 
contributed to the countywide GIS. Obviously, McLean County was among the first ones to join 
the program. 
 The countywide GIS supplies data to government units and cont ractors working for them 
for free. Private sector users are priced to include production and creation of the data. The unit 
also engages in service and custom work, for which it charges hourly.  
 Statewide initiatives are welcome and well recognized by the County RPC. However, its 
primary role is found in the area of standardization. Development and provision of local data is 
perceived as a local mission and function. 
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Lake County (http://www.co.lake.il.us) 
Lake County is located at the northeastern corner of Illinois, just north of Chicago and south of 
the border with Wisconsin. It is now close to 2/3 developed and is continuously pressured for new 
development. The high percentage of wetland areas and nature preserves, introduce complexity 
in the planning and urban development processes. 

As a microcosm of the state, it consists of many governmental and quasi-governmental 
entities that present a challenge to coordinate. The County Planning Department is responsible 
for unincorporated areas. It faces a very complex environment to deal with. Some of the local 
issues include: open space, preservation of farmland, unified development ordinance – 
conservation (rewrite of zoning/building regulations), sprawl, traffic, forest preserve district (bond 
referenda for land acquisition); redevelopment & economic revitalization. Planning is provided for 
unincorporated area. Currently the County is updating its comprehensive plan (Framework Plan).  
 GIS & Mapping Division is part of the County Management Services. Its responsibility is 
to create foundation elements of GIS needed for all county agencies, serve in a coordinating role, 
and take special multi agency or federal projects. It leaves creation and maintenance of specific 
data at the departmental level, although it offers assistance. That, for example, leaves 
development of zoning theme to planning department staff. All GIS developments, however, are 
coordinated and made accessible through the countywide area network (WAN). Access via the 
Internet is the next goal for upgrading the access and use of the County’s spatial data. 
 Beyond the County government, spatial data is shared via a memorandum of 
understanding with about 50-60 sharing partners at no cost. Example of agencies partnering on 
data development include: fire departments, municipalities, and natural resource. Joint products 
are distributed for cost. Data developed externally of the local partnership is also accessed 
primarily through the State clearinghouse and through the Chicago Region Clearinghouse 
developed also with a grant from FGDC and maintained by the 6-county Northeast Illinois 
Planning Commission (NIPC). It is considered useful contextual information, although for the 
most part unsuitable for local level analysis, planning, and presentations. 
 
Findings 
Tables 3 and 4 provide a comparative summary of data holdings by the four studied local 
governments, their reliance on State or Federal SDIs, suitability of the data from non-local 
sources for planning purposes, and issues related to the use of data developed and accessed 
from the State and Federal levels.  
 There are fewer similarities and more differences in the pattern of State and Federal data 
access and use for planning purposes. First, both the localities in Victoria and in Illinois rely on 
Federal sources for socio-economic and housing data (Australian Bureau of Statistics – ABS and 
U.S. Bureau of the Census, respectively). Those links are well established and functional, 
although some improvements are possible in terms of data access and formatting for easier 
incorporation within GIS software. 

This is, however, where most of the similarities stop. For other types of data the roles of 
State and Federal SDIs for the localities in Victoria and Illinois diverge. In Victoria, provision of 
planning schemes, zones, and overlays is probably the strongest area of state-local cooperation. 
The cooperation is framed and structured by planning legislation. The acquisition and 
maintenance of the cadastral, property, and street centerlines has started at both ends (state and 
local) with a lot of variation in local capacity and approaches to this task. Through the Property 
Information Project (PIP) initiated by Land Victoria office, the two-tailed process is approaching 
full coordination, with the State assuming the role of data maintenance. The most significant 
outcome of this effort is the upcoming program for streamlining the process of development 
approvals and property transaction, via an Internet functionality to link all involved entities, and to 
provide a more direct way of updating the relevant databases. In addition to planning and land 
administration, there are other areas of data provision from the State level, which local 
governments have not fully tapped into. This is primarily applicable to soil data, climate data, and 
data on state-owned infrastructure and facilities within the local councils’ jurisdiction. 

The localities in Illinois display the strongest link with State and Federal spatial data 
developments in the environmental area. Most interestingly, the most active links seem to be 
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through the Federal agencies and/or their state level offices. This would be the case, for example, 
with wetlands, floodplain, and soil data originating from the U.S. Environmental Protection Agency 
(EPA), Federal Emergency Management Agency (FEMA), and U.S. Department’s of Agriculture 
Natural Resource Conservation Service. The State sources are prominent too, for example in the 
provision of data on other resources, e.g., natural areas, nature preserves, endangered species, 
and biological resources. Finally, the area of street addressing and centerline mapping is 
identified as a priority for improvement. Given the keen interest from the U.S. Bureau of the 
Census to maintain this theme of data by building on the increasing local GIS capacities, the 
experience reported by one of the localities interviewed points to the need to deal with this 
complex problem. Tackling it would require resolving the technical inconsistencies primarily in 
terms of data format, but also restructuring the process between the local governments and the 
U.S. Bureau of the Census offices at the state level. 
 Critical assessment of the key areas of SDI development included questions about data 
awareness, availability, accessibility, relevance, and integration, decision-making impact, and 
cooperation benefits (Table 4). Initial analysis of the information provided by the interviewees 
identifies several common areas of concern. First, the level of awareness about the activities at 
the state levels and about their data holdings appears very low. Second, the level of detail in data  
provided through the Federal and/or State SDIs seem to be less then satisfactory for planning 
applications. Given the State of Victoria’s direct involvement in generating cadastral and road 
data, this is less of a concern among Victoria’s local councils. Improvements, however, can be 
made in both Victoria and Illinois SDIs to be more responsive to the needs of local planning not 
only in terms of level of detail, but also in terms of contents. Finally, integration of data from 
various sources needs to be more transparent than it is now. Difficulties are experienced by most 
of the planning staff interviewed. Those difficulties stem from software incompatibilities both 
externally and internally to the organization, technical format incompatibilities, and cartographic 
registration (coordinate system) problems.  
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Table 3. Spatial Data Ownership and Data Needs at Four Local Government Sites in Victoria and Illinois 
  

Data Theme Whittlesea City Council, VIC Knox City Council, VIC* McLean County RPC Lake County 

Population -  Census Statistics (CD from ABS) - Census statistics  (from ABS; used with 
Map Info) 

- U.S. Bureau census data - U.S. Bureau census data  
- Population, households, and 
employment forecast at quarter section 
(from NIPC) 

Housing - Census Statistics (CD from ABS) - Census statistics  (from ABS; used in 
Map Info) 

- U.S. Bureau census data - U.S. Bureau census data 

Transportation - Street centerlines 
- Tram and railway lines 
- Street furniture 
- Traffic infrastructure 
+Need: Transport routes – bus 

- Roads, street centerlines  
- Bus stops  

- Street centerline  (updated quarterly-6 
months; +- 2 foot for urban 5-7 for 
unincorporated) 
- Bikeways 
- Bus routes 
- Railroads 

- Roads (county only) 
- Railroads 
- Regional trails (existing and proposed 
by NIPC) 

Economics     

Utilities - Sewer; Water; Drainage 
- Street lighting 
- Recycling 
- Power lines 
+Need: communication infrastructure (e.g., 
fiber optics) 

 - Water hydrants  +Need: Water mains & their capacity; 
Sewer; Electrical grid (under 
development in some municipalities) 

Facilities/Services - Postal areas, boxes  
- Sports  
+Need: State owned or operated social or 
community infrastructure, e.g., health 
facilities 

- Community facilities and services (e.g., 
schools) 

  

Health & safety - Fire hydrants and plugs    

Environment - Elevation contours 
- Hydrology: rivers and reservoirs 
- Weeds 
- Bush fire hazard areas  
- Critical habitat links 
+Need: Soil data; Climatic data; Vegetation 
details 

- Topography 
- Land subject to inundation 
- Trees (in process) 
+Need: Soils data; Climate data  

- Streams & lakes (off 95 aerial photo) 
- Soils  (more detailed coming from the 
state NRCS office) 
- Contours (off 95 aerial photo, but not in 
the right format) 
- Greenways 
- Wetlands 
- Tree cover – urban only  
- Floodplain (getting official map approved 
by FEMA) 
+Need: Air quality; land cover; prairie 
remnants 

- Geology (detailed, through ISGS and 
Great Lakes Coalition) 
- Wetlands  (from USEPA) 
- Soils  (original from 1960; currently 
revised by the NRCS in partnership 
with the County) 
- Floodplain (from FEMA, insufficient 
detail) 
- Slopes 
- Forest preserves  
- Land cover (from NIPC) 
- Natural areas and nature preserves 
(from the State) 

- Rare and endangered species (by 
section from the State)  
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- Biological stream classification 
(BSC) from the State 

+Need: Subsurface geology; 
Environmental hazards (e.g., spills); 
Brownfields 
 

Land  - Cadastral base 
- Property base 
- Arial photo for parts of the Council; 
currently acquired for the whole area – 
1:7000 urban and townships, 1:16,000 rural 
- Suburb boundaries 
+Need: vacant properties (from private 
sector) 

- Cadastral base 
- Property base (started from state base 
in 1995, for now internally maintained) 
- Arial photo taken in 1996, 1998, and 
2001; 16cm resolution 

- Arial photo (flown in 1995, 2001; 1 foot 
for urban area and 3 feet in rural; USGS 1 
meter in 1994 & 1998) 
- Parcel data – in process; shared funding 
(1/2 complete) 
 

- Cadastral base 
+Need: detailed assessment info, like 
bedrooms, date of construction 
 
 

Urban 
development 

- Buildings 
- Subdivision boundaries 
- Rural land use 
 

- Public land, for management and 
acquisition purposes  
- Neighborhood character 

- Planimetrics (derived from the aerial 
photo) 
- Existing and future land use (mixed) 
+Need: Building conditions and year built 

- Existing and future land use (mixed); 
based on photo interpretation 
+Need: Municipal land use; Permitting 
and code violation – still not talking to 
GIS 
- Aerial photos from spring 2000 (1inch 
to 100feet) 
- Digital orthophoto quads (co- funded 
with state and federal) 
 

Plans & policies - Planning zones and overlays  (DOI) 
- Planning scheme 
- Strategic planning 
- Rural review / conservation 
- Heritage 

- Planning zones and overlays  
- Planning scheme and amendments 
- Vegetation protection 
- Heritage 
- Landscape planning 
- Foothills policy 

 - Zoning for unincorporated area 
 

Other - Boundaries: political; municipal; valuation  - Boundaries: administrative; political; 
emergency services (ESN, fire, first 
responder, medical, police); school district 
(initially came from the state DOR) 

- Archeological probability (from the 
State) 

- Boundaries: political; administrative; 
fire protection, library, park, school and 
sanitary districts 
 

* Contents incomplete; still awaiting data   Green Shade: Areas of already established local-state and local-Federal links 
Bold – themes of current or potential state/local cooperation Red Shade: Areas where the links could be added/improved 
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Table 4. SDI Data and Local Planning: Suitability and Issues  
 

Criteria Wittlesea City Council, VIC Knox City Council, VIC McLean County RPC, IL Lake County, IL  
 

Awareness - Low - Low - Low (e.g., not aware of IDNR’s land 
cover data) 
- Building their own regional IS 
 

- Partial, depending on focus, needs, and 
GIS background 

Data availability - Missing details in state data - Limited suitability for local needs  - Insufficient for local applications -Good; Problem: insufficient detail and 
currency from both state and regional 
sources (e.g., land cover and regional 
trails from NIPC; old BSC data from the 
State)  
 

Data accessibility - Difficult from private sector - Variable, but not always used, e.g., 
soils and climate  data from NRE are 
on the web, but not accessed (cost and 
agreements perceived as obstacles)   
- Private sector data (e.g., from MWC) 
difficult to obtain, although used by 
engineering 

- Census data – difficulties in 
downloading to work with ArcView  
- State clearinghouse – ok 

- Mixed; ok through the Clearinghouses 
and direct links, e.g., update of rare and 
endangered species from the State; some 
data no on the Clearinghouse, e.g., BSC 
data 

 
 

Relevance - Potentially high - Good for regional level use - Low; need local data, except for some 
natural resource, e.g., soils - Limited (e.g., even the MPO for Chicago 

area cannot provide detailed map of 
county roads); good for screening for site 
development; for regional, some gaps, no 
standardization, and no real infrastructure 
 
 

Flexibility/adaptability - State data difficult to disaggregate - Difficult to use demographic 
information with GIS (possibly a 
software issue) 

 
- Some limitations, e.g., rare and 
endangered species displayed by section; 
in some layers good, e.g., natural 
resource data 

Ease of data integration  - State data transfer problems 
(coordinates) 
 
 

- Data fairly compatible – mostly in 
MapInfo or dxf format; based on 
Australian Map Grid (AMG) 

- Mixed, e.g., inefficient state-local 
process of updating street centerlines for 
Federal census purposes (paper based, 
with duplicated digital data entry); school 
boundaries easy to integrate; IL EPA – 
groundwater protection data provided 
only in hard copy format 
- Not difficult if consistent map projection 
is used (State Plane or Conformal) 

- Local mostly standardized, problems 
between municipal and county, and 
county and regional 
- Incorporation of tax assessment, 
permitting, and code violation data into 
GIS (mainly internal software 
incompatibility problem) 
- Census bureau boundary data distorted 
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Effect on the decision-
making process 

- GI/GIS mostly used for inquiries and 
operational applications; increasingly 
used in planning and for more 
complex analyses 

- Faster and easier data access helps 
quality and reliability, but no striking 
examples 

- Only after the initial development is 
complete; 
- Internet access and application 
expected to make a difference 

- Zoning board of appeal and 
development review process improved 
with use of aerial photos; helped diffuse 
some of the political nature of the 
decision process 
 

Local cooperation  - Low; mostly ad hoc, informal 
- Electronic referral project – SPEAR is 
expected to bring people and 
organizations together; 
- Data sharing open; good relationships  

- Satisfactory - Good in GIS, but not always in planning 
(52 municipalities within the County, from 
population 100 to 88,000); hope to use 
municipal land use mapping as a vehicle 
for improving local cooperation 

      
1) awareness of GI and SDIs - type, location, quality, and ownership of data; 2) data availability – the data already developed; 3) data 
accessibility – obtainability of developed data; 4) relevance to local planning and decision-making – general themes of data available and 
accessible; 5) flexibility/adaptability to local planning applications – scale, content/attribution, agreggation/disaggreation of the data available 
and accessible for local planning; 6) ease of data integration – data format and scale; 7) effect on the decision-making process – ensuing from 
the support provided through the SDIs; and 8) local cooperation – between planning authorities and other stakeholders.  

 
Shaded in Red: Areas of concern / priority consideration 
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RECOMMENDATIONS AND CONCLUSIONS  
This paper provides a comparative review of the evolution of spatial data infrastructures (SDIs) in 
Australia and the U.S. and their respective states of Victoria and Illinois. In both locations, there 
have been substantial developments in terms of creation of spatial data and building of 
mechanisms for facilitating access and use of the data. SDIs have emerged at various levels, 
from local to global. For the purpose of understanding the provisions and performance of those 
SDIs with respect to local planning function and sustainable development, we have first 
presented the general context of the role and use of planning information, and then focused on 
the state level as the most relevant instance of data production and dissemination and 
programmed interaction between various levels. Interviews with GIS and planning staff from four 
local governments in Victoria and Illinois are used as a source of insight about the phenomenon 
explored in this paper. 

Rajabifard et al. (2001) suggest the difficulties faced in the development of a SDI, which 
may precipitate a change in development and implementation strategies, occur more when the 
political structure of a nation is a federated system (which is the case with both Australia and the 
U.S.), or SDI development is at the multinational level, which are both cases relying on voluntary 
participation. An equally valuable extrapolation may be made to SDI development occurring 
between jurisdictions, which are also reliant on voluntary participation. 

In sub-national SDI initiatives in both Australia and the U.S. there is no formal mandate to 
develop an SDI. This raises many challenges to supporting sustainable development objectives 
and appropriate management and planning decision-making, due to the number and variety of 
jurisdictions, let alone stakeholders, involved in decision-making, as well as the scale of decision-
making. As a result, many SDI initiatives in both countries (local, regional and state levels) have 
followed an empirical approach to infrastructure design and development, which tend to integrate 
local resources and follow well-defined stages. This makes these initiatives open and flexible to 
the inclusion of complementary decision-support and other spatial technologies and 
demonstrates the variable use of development models to gain participation. By evaluating 
development models for State and Local SDI infrastructure initiatives the development and design 
features adaptable to support the information needs of local planners may be examined with a 
view to their value for future development, particularly in terms of supporting the complexities of 
decision-making for sustainable development. 

Based on the strategies, aims, objectives and status of individual SDI initiatives in 
different political/administrative levels, Rajabifard et al. (2001) identified and suggested two 
approaches namely product-based and process-based, for SDI development (Figure 4). The 
product-based model, outlined in Figure 4A, represents the main aim of an SDI initiative being to 
link existing and potential databases of the respective political/administrative levels of the 
community. Chan et al. (2001) provide a detailed description of the production aspect of SDIs in 
terms of spatial data, value-added services and end-users, describing the chain of spatial data 
flow in the environment of multiple ‘production lines’. 

The process-based model (Figure 4B) is the second approach possible for SDI 
development. This model presents the main aim of an SDI initiative as defining a framework to 
facilitate the management of information assets. In other words, the objectives behind the design 
of an SDI, by any coordinating agency, are to provide better communication channels for the 
community for sharing and using data assets, instead of aiming toward the linkage of available 
databases. 

The process-based model emphasises the communication channel of knowledge 
infrastructure and capacity building, which is illustrated in detail in Figure 4B. According to this 
figure, an SDI initiative can proceed by following certain steps towards the creation of an 
infrastructure in which to facilitate all parties of the spatial data community in the cooperation and 
exchange of their data sets. This facilitation can be supported by creating a clearinghouse 
system, metadata directory system or other forms of collecting and storing information about 
datasets and databases within that community. By creating such systems the coordinating 
agency is able to increase the knowledge infrastructure for that community by which to enable 
them to better identify appropriate datasets and communication links with custodial agencies.  
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The empirical evidence acquired from the four local governments surveyed for this study does not 
suggest that either of the approaches is superior or more suitable for better supply of planning 
data. Instead, it is a combined approach that is believed to offer most potential for developing 
effective SDIs. Following are several key observations elicited in this study: 
 

• Generally speaking, due to local organizations being focused on their own functions and 
projects and due to less then desirable communication campaign from the higher levels 
of government, the spatial information resources are developed and used in an inefficient 
manner. More pro-active behavior from both sides would help decrease or alleviate this 
problem.  

• More specifically, while extensive awareness raising and educational activities have been 
organized by the state agencies in charge of the SDIs (Land Victoria and Illinois 
Geographic Information Council along with other professional organizations), a 
programmed action may be more effective in achieving the goals of such 
communications. In fact, programmed actions have potential to go beyond awareness 
and education to promote compatibility and consistency between and state 
developments, as well as among the locals. The benefits of the Land Victoria’s Property 
Information Project have already begun to show. Similarly enabling efforts have been 
undertaken in the states of Wisconsin and North Carolina. Most recently initiated 
‘registration fee’ program in Illinois also promises not only to speed up local data 
development, but also to infuse standardization aspects into these developments. While 
the programs coming from individual state agencies do not ensure broader awareness 
about activities in other agencies, they provide a model for facilitating direct cooperation 
between state and local levels in building an SDI. Those programs tend to have strong 
capacity building component, primarily in terms of helping small and less affluent 
localities get into the use of GIS technology and related resources. 

• The communication patterns within local governments can be improved too, particularly 
between GIS specialists and other staff (e.g., planning). Unless alerted to the 

Figure 4: Product and Process based models for SDI development  
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alternatives, planners tend to resort to traditional sources, and not explore the new ones 
that may include digital data. Providing technical capacity building and support would also 
contribute to the new and innovative data ventures. 

• Local-state cooperation seems to be the strongest in the areas where there is an already 
developed institutional framework and functional dependency between the two levels. 
With this in mind, to be effective, the SDIs may need to be built within or from existing 
organizational relationships, or, alternatively, new institutions may need to accompany 
SDI developments 

• Internet and wide area networks (WAN) are taking an important role in providing access 
and on-line applications for a variety of users, without involving them in the intricacies of 
technical developments. 

• The reasons for pursuing or not pursuing an information resource need to be understood 
well. In some cases the state or other higher up the hierarchy do not match the local 
standards (aesthetics or accuracy), expectations, or needs; in other situations there may 
be lacking resources for responding to the new initiative, as is the case with unfounded 
data development mandates (e.g., FEMA and the Cooperative Technical Communities 
Program); finally, the reasons may have to do with political and institutional culture. For 
example, there is a prevalent attitude in the U.S. that local data must be developed 
locally, excluding the possibility of a centralized state function. The latter would be 
possible only in terms of initiatives, capacity building / support, and standardization. 
Despite the generally weak involvement of the states in the local governance, states like 
Kentucky have taken a strong role in spatial data organization and provision to the local 
level. More interesting, however, is the link between the locals and the Federal 
government in several areas of spatial data development identified above. 

 
After about a decade of deliberate SDI developments in both Australia and the U.S., major 
progress has been made toward the goal of a unanimous, seamless, and easily accessible 
information infrastructure. While the initiation efforts are reaching their maturity, it is the studies 
like this one that will contribute to better understanding of further directions. Relating the 
technical, database, and policy developments to the practical goals of improving the quality of life 
in an equitable and sustainable manner will help focus the efforts and increase the effectiveness 
of the infrastructure.  
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APPENDIX A 
 
A listserv inquiry by a U.S. Federal employee to the PSS community: 
 
> Greetings, 
> 
> I am involved in a project which is looking at urban growth and natural 
> resources (ground water, aggregate, habitat, energy). We have been using 
> Smartplaces for a DSS to demonstrate the utility of using resource info in 
> the decision making process.  We have found that we cannot present our 
> information and data in traditional ways within the USGS,* but rather we 
> need to present what is important about that data and why it should be 
> taken into consideration.  For example, rather than showing a tradition 
> soil and geology maps, the soils and geology have been interpreted for 
> swelling soils or highly erodable soil. The areas are rated as to degree of 
> susceptibility for development 
> 
> How is information about resources and the environment handled in the 
> planning process? Is it used?  If not, why isn’t it used? Is information 
> not widely available? Is it not understandable for decision makers?  The 
> relevancy of the type of information USGS produces is being strongly 
> stressed these days.  I would be interested in others thoughts or 
> experiences on these issues. 
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*U.S. Geological Survey 
 
Response: 
 
All I see here is a need to include additional qualitative descriptors or 
attributes to your existing USGS databases.  In some cases this might involve a 
transformation of data that is already in a database and could be handled by a 
function rather than through storage. 
 
The relevancy of these additional attributes or functions would depend on the 
application domain.  If USGS wants its information services to be more relevant 
to planning then perhaps you should read up on planning applications as 
Professor XY suggests.  Or better yet, fund some research initiatives 
aimed at revealing what the planning needs are that might be satisfied with 
USGS data.  Tapping into knowledge represented on this listserver is a good 
place to start and might give you a pretty good temperature reading but is 
likely to be biased and may not be very comprehensive (i.e., not a random 
sample). 
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APPENDIX B: Availability of Data through State SDIs 
 
 

State and Layers Scale Access Access Constrain 
    

VICTORIA    
Agriculture  NA Online  None 
Boundaries 1:1 M State 

1:2500-1:25K 
property 

// Some None, and 
some other to be 
advised 

Climate and Weather NA Non Digital License 
Agreement 

Demography // Online  NA 
Ecology // // // 
Energy 1:25K Online License 

Agreement 
Fauna NA // Partially Restricted 
Fisheries // // None 
Flora // // Partially Restricted 
Forests // // Organisation use 

only 
Geosciences 1:25K-

1:250K 
// None 

Hazards NA Non Digital Available on 
application 

Health // Online NA 
Heritage // // None 
Human Environment Various Some 

Online/some 
Not digital 

Various Licence 
fee 

Industry NA Online Some None, Some 
partially restricted 

Land 1:50K Online  None 
Marine NA // Partially Restricted 

 
Photography and Imagery // // None 
Pollution // // NA 
Soil // // // 
Transportation // // License fee 
Utilities // // NA 
Vegetation // // // 
Waste // // None 
Water // // NA 
    

ILLINOIS    
Surface Geology 1:500K online None 
Surface Elevation 1:250K // // 
Bedrock Geology 1:500K // // 
Mineral Resources NA // // 
Structural Geology 1:500K // // 
Hydrology and Water Resources  
 

1:500K, 
1:250K 

// // 

Natural History  
 

NA NA // 
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Public Land Survey System and 
Base (Admin Boundaries) 
 

1:62500 Online // 

Administrative and Infrastructure 1:100K // // 
Digital Raster Graphic (DRG) 
Quadrangle files 
 

1:250K, 
1:100K, 
1:24K 

// License 
Agreement 

Digital Orthophoto Quarter 
Quadrangle (DOQQ) files 

1:40K // NA 

 
 

VICTORIA (Source: http://www.giconnections.vic.gov.au/; Electronic referral project – SPEAR 
– Municipal Association, will bring people together 

Sharing of data – good relationships, open sharing 
http://www.land.vic.gov.au) 
 
General Class of Framework Information (8 Datasets) Available through Sate SDI 
 
Class of Layer     Description 
Geodetic Fundamental control and positioning for survey, navigation, any 

locational activity 
Property 2.5 million land parcels and associated attribute information 

underpinning title, valuation and land use information systems 
Address 2.1 million property addresses underpinning emergency response and 

service delivery, property transactions 
Transport  Road and rail networks supporting dispatch and service delivery, asset 

management 
Hydrology  Rivers and water bodies delineating Victoria's water resources 
Elevation Terrain models, contours, defining slope and aspect, catchments, lines 

of sight 
Administrative Government service regions, utility areas, delineating coverage and 

responsibility 
Satellite Imagery Providing accurate current insights into the State of Victoria 
 
Focus on Accessibility and Ease of use 
• Support for transactional updates 
• Access to current (& past) framework data by information networks & digital media 
• Access via a national clearinghouse 
• Available coverage (local / state / national) 
• Integration via multi-contributors (H&VI) 
• Locational diversity (central - distributed) 
 
Imagery The Land Victoria ‘Point and Click’ Vision 
By the year 2002, customers will be able to point to a piece of land on an electronic map, and 
have all the information relevant to that piece of land at their fingertips. 
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ILLINOIS (Source: http://www.isgs.uiuc.edu/nsdihome/webdocs/st-list.html) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Source: FGDC (http://www.fgdc.gov) 
 
 
Complete List of Online Illinois Data 

Surface Geology and Elevation 
Statewide Data Sets 

Surfaie Geology  
      Glacial Boundaries  
      Driftless Areas  
      Glacial Drift Thickness and Character  
      Landslide Inventory: Polygons  
      Landslide Inventory: Points  
      Moraines (End Moraines) of the Wisconsin Episode  
      Physiographic Divisions  
      Quaternary Deposits, 1979  
      Quaternary Deposits, 1996  
      Soil Associations Map (500K) 
      Soil Associations Map (500K), Master Data Set 
      Stack-Unit Mapping of Geologic Materials to a Depth of 15 meters  
 
Surface Elevation  
      Digital Elevation Model (DEM) 
      Triangular Irregular Network (TIN) 
      Shaded Relief Map, TIF Image  
      Slopes in Illinois 
      Generalized Slopes in Illinois 
 

                                  Bedrock Geology and Mining 
                                      Statewide Data Sets 

 
Bedrock Geology  
      Bedrock Geology  
      Bedrock Topography  
      Bedrock Valleys  
 
Mineral Resources  
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      Coal Stratigraphic Data  
      Coal Mines: Abandoned and Active - Polygons Part 1  
      Coal Mines: Abandoned and Active - Polygons Part 2  
      Coal Mines: Abandoned and Active - Points  
      Coal Mine Permit Boundaries  
      Coal Resources: Colchester, Dekoven, Jamestown, Belle Rive, Bristol Hill, Calhoun, 
Friendsville, Louden, 
      Oconee, Opdyke, Shelbyville, and Trowbridge Coals.  
      Coal Resources: Springfield Coal  
      Coal Resources: Herrin Coal  
      Coal Resources: Danville Coal  
      Coal Resources: Davis, Murphysboro, and Seelyville, with Assumption, Bell, Houchin Creek 
(formerly), Litchfield, coals near Makanda, Mt. Rorah, New Burnside, Reynoldsburg, Rock Island, 
"Seahorne", Survant (formerly Shawneetown), Wiley, Willis, and Wise Ridge Coals.  
      Non-Coal Underground Mines: Polygons  
      Non-Coal Underground Mines: Points  
      Gas Storage Fields  
      Oil and Gas Fields  
 
Structural Geology  
      Anticlines, Synclines, and Monoclines  
      Faults, Grabens, and Flexures 
      Structural Features: Point Features 
      Structural Features: Polygon Features 
 

                                Hydrology and Water Resources  
                                      Statewide Data Sets 

 
      Coarse-grained Materials within 50ft of Ground Surface  
      USGS Hydrologic Cataloging Units  
      Karst Areas  
      Major Bedrock Aquifers within 300ft of Ground Surface  
      Major Bedrock Aquifers within 500ft of Ground Surface  
      Major Bedrock Aquifers Greater than 500ft Below Ground Surface  
      Major Sand and Gravel Aquifers  
      Nitrate Leaching Classes of Soils  
      Nitrate Leaching of Soils, Trimmed Range of Classes  
      Nitrate Leaching, Aquifer Sensitivity to Contamination  
      Pesticide Leaching Classes of Soils  
      Pesticide Leaching of Soils, Trimmed Range of Classes  
      Pesticide Leaching, Aquifer Sensitivity to Contamination  
      Public Water Supply Surface Water Intakes  
 

                                        Natural History  
                                      Statewide Data Sets 

 
      Critical Trends Assessment Land Cover Database, 1991-95 (by county) 
      Federally-owned Lands  
      Natural Areas: Part 1 - Polygons  
      Natural Areas: Part 2 - Points  
      Nature Preserves 
      State Conservation Areas  
      State Forests  
      State Fish and Wildlife Areas  
      State Parks  
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                              Public Land Survey System and Base  
                                      Statewide Data Sets 

 
      County Boundaries 
      County Boundaries, Annotation 
      Illinois State Boundary  
      Illinois State Boundary, including Illinois Portion of Lake Michigan 
      Illinois Public Land Survey System (PLSS)  
      Indian Treaty Boundary Lines  
      Township Lines 
      Township Center Points 
      Quadrangle Boundaries: 7.5' x 7.5'  
      Quadrangle Boundaries: 15 Minute  
      Quadrangle Boundaries: 30' x 60'  
      Quadrangle Boundaries: 1 x 2 Degree  
      Quadrangle Template: 7.5' Arcs From 36 To 43 Degrees North Latitude And 87 To 92 West 
Longitude  
      Template for Map Plate of Northern Portion of Illinois  
      Template for Map Plate of North Central Portion of Illinois  
      Template for Map Plate of South Central Portion of Illinois  
      Template for Map Plate of Southern Portion of Illinois  
 

                                         Infrastructure  
                                      Statewide Data Sets 

 
      State House of Representatives  
      State Senate Districts  
      Municipal Boundaries: Incorporated Places - Polygons  
      Municipal Boundaries: Incorporated Places - Points  
      Political Townships  
 
      Cemeteries  
      Landfills  
      Interstates  
      State Routes  
      U.S. Highways  
      Generalized Railroads  
      Oil and Gas Pipelines and Facilities: Lines  
      Oil and Gas Pipelines and Facilities: Points  
 

                                      Datasets by County 
 
               The following suite of data sets is available for each of the 102 Illinois counties. 
 
      Airports  
      Archaeological Resource Potential  
      1990 Census Blocks  
      One-Hundred and five-Hundred Year Floodzones for Unincorporated Areas  
      Municipalitites with more than 250 People  
      Active and Abandoned Railroads  
      Streets and Highways  
      Streams and Shorelines  
      Towns or Populated Places with more than 250 People  
      Township Lines  
      Electrical Transmission Lines and Pipelines  
      Wells and Borings  
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      Wetlands Inventory by County - Lines  
      Wetlands Inventory by County - Points  
      Wetlands Inventory by County - Polygons  
      County Boundary  
 

                     Illinois Digital Raster Graphic (DRG) Quadrangle files 
 
      1:250,000 scale quadrangles via ImageMap index.  
      1:100,000 scale quadrangles via ImageMap index.  
      1:24,000 scale quadrangles via ImageMap index.  
      All quadrangles by name or USGS index number  
 

                  Illinois Digital Orthophoto Quarter Quadrangle (DOQQ) files 
 
 
 



Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Nedovic-Budic, Z.;Feeney, M-E. F.;Rajabifard, A.;Williamson, I. P.

Title:
Are SDIs serving the needs of local planning?: case studies of Victoria, Australia and Illinois,
USA

Date:
2001

Citation:
Nedovic-Budic, Z. and Feeney, M-E. F. and Rajabifard, A. and Williamson, I. P. (2001). Are
SDIs serving the needs of local planning?: case studies of Victoria, Australia and Illinois,
USA, in Proceedings, Computers in Urban Planning and Urban Management, Honolulu,
Hawaii.

Publication Status:
Published

Persistent Link:
http://hdl.handle.net/11343/33898

http://hdl.handle.net/11343/33898

	Close: 


