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1. INTRODUCTION

Since economy suffered stagflation and public perceptions of bureaucracy became more
negative in 1980k, a strong demand for government reform has been shared among the
public at large in advanced countries as well as Korea. A resporse to this is e-government.
Especially, during the last ten years information technology(IT) has been flourishing, those
countries  have been pursuing competitively public sector reform  through  e-government
under the Mew Public Management(NPM) imperatives oriented to small but efficient, ie,
doing more with less, government structure and operation.

Since 199s, e-government has been adopted as a powerful strategy to apply information
technology to public sector reform for facilitating the development of small and efficent
government  structures.  Although  e-gpovernment is not the panacea for all government
failures, it provides a variety of opportunities to correct these failures. In addition,
e-rovernment can significantly contribute to correcting market failures, also, by reducing
transaction costs that arise from human constraints in time and space,

Different from its superficial successfulness, in reality, most governments have been facing
serious  problems with large IT investments in the public sector. Korea is not an exception
to this trend. Therefore, implications from benchmarking strategies and performances of
these countries can contribute to the successful implementation of e-government service in

the future.
This paper examines the historical background, present status, and future prospects of
e=rovernment initiatives in advanced countries. Espedially, it deals with some lessons learned

and challenges ahead in the process of implementation of e-government initiatives in Korea,



2. DEFINITION, COMPONENTS, AND MATURITY STAGES

2.1 Questions Raised

Common questions are often raised in terms of e-government. Any nation aiming to
establish e-government should be ready to answer to these questions. These can be
addressed as follows(OECD, 2002; PCIP, 2002):

- What is egovernment and why are we pursuing it?

- Do we have a clear vision and priorities for e-government? Are they integrated into broader
policy and public maragement goals, and broader information society activitios?

- Ts there enough political will and commitment to lead the e-government effort?

= What kind of e-government are we ready for?

- How should we plan and manage e-government progects?

- What about infer-agency collaboration and financing?

- Are we selecting e-government projects in the best way?

- What should our relationship be with the private sechor?

= How will we monitor and evaluate progress? Do we identify the demand, costs, benefits,
and impacts of e-grvernment?

2.2 The Meanings of E-Government

Efelectronic) means digital technology that enables people to transact with anvone, at any
time in any place, using the Internet and other information technologies. E-Government is,
therefore, not a goal but a tool to tansform a society by enhancing efficency, effectiveness,
empowerment, and economic & social development Further, it can increase peoples
democratic participation in the policy process, and the transparency and accountability of
civil servants,

E-Government is understood as an open socio-technical system(5T5) with which a variety
of factors interact. First of all, as an open system, it interacts with external environment in
terms of social and technological isspes including privacy, literacy and digital divide, and
information  and  communication  technology.  Second,  social  subsystern  includes  legal,
recrulatory, and institutional issues in addition to front-office service and internal business
process ones. Third, technical subsystem includes multiple dimensions of hardware platform,
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communications, data, applications, and so forth,

E-Government activities are usually categorized into three forms of interactions government
to citizen(GXC), government to business{G2XB), and government to government{G3G). G2C
and G2B include transactions between external customers and government officials in the
front office aiming to enhance the quality of services, whereas G35 performe  internal
transactions in the back office concerned with reengineering the intermal processes of inter-

and intra-agency.

2.3 The Maturity Model of E-Government

E-Government is not a simple application of IT to government activities. An important
lesson bearned from the past is that, without reforming government structure and  processes
across agencies, IT does not guarantee expected effects. OECD{2001), Accenture(2000), and
UN/ASPA002) suggest three or fivestage e-government maturity model, ranging  from
emerging to matured level The higher the maturity level, the more benefits, but the higher
risks, are expected.

The maturation implies the transformation of stove-piped functions and processes within
an agency into seamless integration across agencies, with intensive reform activities of
abolishing and merging unnecessary and overlapping functions, and streamlining and linking
administrative processes at all levels of government.

=Tabhz 1> Malurity Stages of E-Government

Leswal OECD Acceniure URASEA,
1 Access 1o informalion Publish Emerging
2 Consultation/ feedback Inleraction Enhanced
3 Active parlicipation Transacl [nteractive
4 Transactional
] Seamless inlegration




3. BENCHMARKING E-GOVERNMENT

3.1 Maturity Level of Countries

Learning best practices from leading countries is one of very important strategies in
successful implementation of e-government{UK CITU, 2000:13). Research on e-government
maturity level among countries has been performed recently by UN/ASPA, Accenture, and
Brown University.

UNDPEPA and ASPA undertake a research study analyzing the approach, progress and
commitment of the 19 UN member states, using e-government index consisting of national
government  websites, and information and  communication  technology  infrastructure  and
human capital capacity. It classifies UN member nations into four categories: high, medium,
minimal, and deficient e<government capacity. The results of the egovernment index tend to
reflect a countrys level of socio-economic and political development. USA, Australia, New
Zealand, Singapore, Norway, Canada, UK, Netherlands, Demark, Germany are nations
leading e-government around the world.

Accenture classifies e-government performance of I3 countries into 4 groups in 200X
innovative leaders(Canada, Singapore, US), visionary challengers{Australia, Denmark, UK,
Finland, Hong Kong, Germany, Ireland, Metherlands, France, Norway), emerging performers
(New Zealand, Spain, Belgium, Japan), and platorm builders{Portugal, Brazl, Malaysia, Italy,
South Africa, Mexico).

Brown University amnounced the ranking of govermment web portal service to citizens
and businesses in which Taiwan and Korea lead the world.

3.2 Benchmarking E-Government Strategies

According to the benchmarking reports{UK CITU, 2000; 3001), e-povernment activities are
classified into four categories.
- Demand: government services meet the needs of the public by consultation with
citizens and businesses. Singapore, LUK, USA.
- Supplv{front office): provision of government services using innovative and  sophisticated
applications. Australia, Canada, France, USA

- Change: commitment to information society activities and drivers of change. Australia,
LK
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- Capability(back  office): enabling government infrastructure.  Finland, Metherlands,
Singapore, Sweden.

The reports indicate that a number of countries have established electronic service
delivery(E5D) targets as part of their strategic plans for information age government for
which measurement of progress against ESD is crucial. In addition, among 13 lessons
learmed are that, ESD raises expectation and technology needs to be fast and robust;
successful front-line ESD applications depend upon robust and reliable back-office capability,
needing with re-engineer business process; conventional counter services in person as well
as ESD channels should be preserved to ensure socal inclusion; ESD must be suitably
secure and reliable; pilot project goes first for affordable mistakes; undertaking research to
find out what customers want fro ESDY; and so en{UK CITU, 2000,

4, COUNTRY STUDIES

4.1 United States

As soon as President Clinton took office in 195, he initiated Nationmal Performance
Review(NPR) and MNational Information Infrastructure(MIl), with an idea of reengineering
business  process  through  information  technology.  These two  agendas are  evaluated
successful for economic prosperity for ten years,

President Bush made public the Presidents Management Agenda(PMA) prepared by the
Office of Management and Budget(OMB) in 2002, His vision for government reform is
guided by three principles: citizen-centered, results-oriented, and market-based. Expanded
electronic government is included among five PMAs government-wide initiatives.

E-Government  Strategy, prioritizing 24 initiatives, is classified into four types of
E-Government activities.

- G2C(Government to Citizen): Use the web for accessing services such as benefits, loans,
recreational sites & educational material.

- GXB{Government to Business): Reduce burden on businesses by adopting processes that
enable collecting data once for multiple wses & streamlining redundant data.

- G2G[Government to Government): Share & integrate federal, state & local data.



- IEEinternal efficiency and effectiveness): Adopt commercial best practices in - government
operation such supply chain management and human resource document workflow.

Special effort for E-Government has been invested in a Federal Enterprise Architecture
(FEA), which was first introduced in the Information Technology Management Reform Act
of 1%6(ITMRA) in order to keep a comprehensive view of what an organization does, how
it does it, and how IT supports it in E-Government initiatives. The FEA makes possible
horizontal{cross-Federal) and vertical(Federal, state, and local governments) collaboration and
communication with respect to IT investments by facilitating the Office of Management and
Budget{OMB) and other federal agencies to monitor, analyze, and control federal investments
in IT. The FEA provides the following value to IT management{OMB, 2003:13):

- Improves decisions about [T systems investments

- Aligns IT support with business objectives and dnvers

- Reduces redundancy

- Improves interoperability bebween processes and systems
- Supports realization of economies of scale,

In addition, the E-Government Act of 2002 under the expectation of improving
government through electronic means was enacted. According to the legislation, the Director
of the Office of E-Government and IT newly established under the OMB authorizes several
initiatives; sponsors ongoing dialogue with state, local and tribal governments, as well as
the general public, the private, and non-profit sectors; and establishes an E-Government
Fund to support [T projects.

The series of legislative, administrative, and technical activities provide a strong driving
force to the US Government to accelerate e-government. Further, according to milestones
for goals for E-Government and IT, OMB set the performance criteria for the e-government
portion of the agency scorecard.
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4.2 United Kingdom

In The UK, Prime Minister Tommy Blair has regarded E-Government as one of main
agendas for public sector reform. Since 1997, he established the E-Government as a strategy
for public services in the information age in his Modemising Government framework.
E-Government has four guiding principles.

- building services around citizens choices
- making government and its services more accessible
- social inclusion

- u:ii.1'|.¢!;'I mformation better.

The Central IT UNIT{CITU) and the Office of the E-Envoy under the Cabinet Office in
2000, set a target of all services being provided on line by 2008, The deadline of crucal
services was advanced by 2005

In order to attain the goals, the UK Government promotes strategic building blocks in
areas of access{framework  polices for access technologies, portal  services), e-business
components(delivery  channels, security, authentication, smart cards, privacy and  data
sharing), and interoperability{government gateway, information management, government
socure intranet, common knowledge base for call centers),

According to UK online M2 shows that over half of government services are online;
over a milliom Britors now subscribe to broadband; more than 6000 UK online centers have
been opened nation-wide; and independent research shows that the UK is considered the
second best environment in the world for e-commerce{Odfice of the e-Envoyv, 2002).

4.3 Canada

Canada is one of pioneers in E-Government since 1990s. Canadian E-Government initiative
Comnecting Canadians is to provide Canadians with electronic access to all federal programs
and services by 205 It focuses on the importance of grouping online services around
citizens needs and priorities.

The Government Online(GOL) program s centrally coordinated by the Treasury Board, which
is effective to draw collaborative activities across agencies. Canada benefits from an unintermupted
confleence of technology, human capital and government resourcefulness (UN/ASPA, 2002:36),



4.4 Japan

Japanese Government established | Japan Plan® in 2001 in order to attain the global
leader in IT within five years. The Plan incdudes electronic provision of administrative
information, e-applications, e-documentation, and information sharing,

In July 2003, the Government made public, Japan Plan II' D03-2005). Its poals are, first,

providing user-friendly administrative services and, second, establishing simple government

through budget efficiency. Basic principles include the following items.

- Providing high-quality administrative service to people who can use and know easily

- Providing the transparent policy process, accountable explanation to people, and
expanding peoples opportunity of participation

- Securing universal designiwhoever can use)

PLLTEiLli]'I.E l:lizrfixt uFﬁrimty

Utilizing civil vitality
- secure and reliable information systems, and protection of privacy
- Inter-agency collaboration and intermational cooperation

[mPli.']TH.‘nl‘i.TlE '.."J'Humus ﬂxitrt:,'

According to these principles and goals, the Japanese Government implements the action
plan for E-Government in areas of front-office services to citizens and businesses, by
eliminating and streamlining internal business process, and improving common environment

for e-government.

5. E-GOVERNMENT IN KOREA

5.1 Before E-Government

Since mid-1980s, the Korean Government took several steps to create the foundation for
esrovernment by compiling  five key national databases: resident, vehicle, real estate
registrations, finance, and tax. In 1990, with the successful building of broadband network
across the nation, e-government services were promoted to develop at an individual agency
level such as patent filing real estate registrations, procurement, and customs,
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Along with the proliferation of the Intermet in late 1%4s, which enables people to transact
with anyome at any time in any place, citizen-centered e-government service becomes an
imperative as a part of public sector reform. After accomplishing hardware-based reform
such as organizational reshuffling and manpower reductions to a degree in 2000, Kim
Dae-ung  Administration replaced it with software-based strategies including e-government
and continued o finish by the end of his presidency.

5.2 The First E-Government FPlan

Kim Administration organized Presidential Special Committee for E-Government under the
Presidential Committee on Government Innovation in Janary 2001 and  selected 11
eovernment projects, most of which need inter-agency collaboration and coordination from
the top. The vision and goals of e-government is enhancing services to dtizens, providing
the optimal entrepreneurial climate for business, and improving efficiency, effectiveness, and
transparency of government administration.

Three types were prioritized in areas of 4 front-office, 4 back-office, and 3 e-government
infrastructure  projects. Most of them need with inter-agency collaboration and coordination
for fullscale implementation. Eleven projects were designed to reach the most complex state
with the highest expected values by developing whole life cycle of the service, providing
Internet-based  two-way  transactions  including  electronic  payment.  The performance of
E-Government Initatives in Korea under Kim Admindstration is evaluated, on the whole, a
success.  E-Procurement system won the first UN Public Service Award{UNPSA) in June
2008, and e-government ranking has risen to 13th in UN/ASPA research,

Nevertheless, some weaknesses are found in the First E-Government Plan. In some cases,
only partial stages are developed online, and the remaining stages such as payment still
dealt with offline. The main reason for this is that problems of e-payment and verification
of personal identification remain unsolved. GAC offers guidance for 4,000 types of civil
applications, and makes it possible to file 393 types online. Among them, few can be dealt
with online across their whole life cycle from filing to issuance. This results in a decrease
in utilization rate of (AC, reflecting the trough of disillusionment stage just after high
expectations stage at Gartmers [T Hype Cycle If Gartmer model is right, e-government
utilization including GAC will get gradually into the matured stage through slope of
enlightenment.
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«<Tabke 7> Elewen E-Government Projects

Category Project Agency in charge
Covernment for Citizen (G40 MOGAHA
Home Tax Service (MTS) MWTS
G20, G2B i i
Social Insurance Info Sharing System MHW /MMOL
E-Procurement Systemn (GePS) 5A
National Finance Info Sys [NAFIS) MOFE
e Personnel Policy Support Sys (PPS5) C5C
' National Education Info Sys [NEIS) MEHED
Local Admin Info System [LGAIS) MOGAHA
Inf E-Approval & E-Document MOGAHA
nira-
E-Signature and e-Seal Syslem MOGAHA
slruciure
Consolidated  Information Resources MOGAHA S MIC/ MPB

5.3 The Second E-Government FPlan

Roh Administration opened to the public the Roadmap to E-Government in August 2003
prepared by E-Government Task Force under the Presidential Committee on Government

Innowation and Decentralization.

The Roadmap declares its vision and goals of e-povernment as innovating service delivery
(network government), enhancing efficiency and  transparency(knowledge  government), and
accelerating  participation(participatory  government), through which Korea will become  the
global leader in e-government. The directions of e-government projects are to innovate
business processes and practices, service to citizens and business, and information resources

mﬂnagenn:nt.

The Roadmap to E-Govermnment includes 31 projects in 10 areas, according to  their

priorities.
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<Takle 3> The Second E-Government Plan

Category Agenda Mo Proj
1. Establishing E-Transaction o
26 2. Expanding administrative information sharing 1
3. Service-oriented BI'R 1
4. Enhancing E-Service to citizens e
G2C, G2B . . . -
5. Enhancing E-Service Lo business 5
6. Expanding cilizens e-participation 1
7. Comsolidated information resources 3
Infra- L . .
i Strengthening information security  problem 1
structure ) - .
9. Strengthening I'T manpower and organization 1
Law 10 Legal and institutional rearrangemenis 1
4 areas 10 agendas 3

According to the Roadmap, the Second Man sets a somewhat different priority in
erovernment. It seems to change its course from  front-office service to back-péfice
management. Main focus is put on introducing  information  technology - architecture(ITA)
including  business reference  model(BEM), data reference model(DRA), and  consolidated
information resources management. As e-government goes to matured level, the problem of
islands of automation is recognized as a critical barrier to e-government(US OMB, 2002). The
more local governments or individual central government  agencies  construct  their  own
systems and build their own hardware, the greater is the change that the systems cannot
easily linked(Kettl, 2002:45). Without constructing the common institutional and technical
base, information sharing among agencies for providing one-stop/non-stop service o citizens
through seamless integration is severely constrained. Therefore, centralized coordination and
collaboration from the top is indispensable to make things work seamlessly at the bottom.

6. GIS AND E-GOVERNMENT

Geographic Information Systemi(GI5) is exploited in various areas of water, sewage, road,
and catastrophe management as well as urban planning at government at all levels.

However, GIS has been managed in a dispersed and fragmented way among agencies
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because of institutional and technical reasons. [t is  important to  share  geographic
information among agencies and manage the integrated system on a national level in order
to prevent redundant investment amd save government budget. Becognizing its importance,
the Ministry of Construction and TransportationfMOCT) has initiated two-stage National GIS
Sharing Projects since 2000 and now implements its services.,

Unfortunately, the two E-Government Plans have not reflected the importance of
space-related projects into their agendas so far. It is desirable to integrate and link GI5 into
the nation-wide G4C and other e-gowvernment services. There is room for reflecting the
demand for GIS on revised E-Government Roadmap in the near future,

7. GUIDING PRINCIPLES FOR SUCCESS

A variety of factors are recognized for the success in e-government. Attention should be
focused on a number of issues addressed: vision and political  will{leadership  and
commitment, integration of policy goals), common framework and cooperation{inter-agency
collaboration,  financing), customer focus{access, choice, cditizen engagement, privacy), and
responsibility{accountability, monitoring and  evaluation) (OECD, 20003; Song, 2002). Factors

for successful e-government leamed from Koreas experience are as follows:

- Top-down approach: recognized as Presidents policy agenda and strong empowerment

and respurce mohbilization

- Linking with government reforme E-Government Committee under Presidential Committes
on Government Innovation and integration of e-government vision into broader policy
goals and information society activities.

- Supply-side considerations: Identifying customers needs and expectations, and monitoring

and evaluation

- Public/private partnership: E-Government Committee operation and system development

& maintenance

= Legal and budget supports: e-government acts and budget allocation

On the other hand, there exist several barriers and threats to successful e-government,
Among them are unclear program performance value, weak technology leverage, islands of
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automation, and resistance to change(US OMB, 2002:5). In addition, large e-government
investments can pose great political risks of which politicians are  afraid. They are
accountable for the failures of e-government projects and the accompanying waste of
taxpayer monev(OECD, 2001). Without sufficient consideration of these barriers and threats,
large e-government projects are prone to falter.
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1. INTRODUCTION

e-Government can be defined as Connecting Citizens, Emplovees and Business through an
Integrated Suite of e-Applications(Ovacle 2000).  This implies the delivery of the required
applications that are simple to use, meet the requirements of the wsers and are agile and
adaptable.

The roadmap to success for e-Government lies in the integration of business applications
that comnect the dtizen, government employees and associated business in a single
homogeneous environment.  Underlying these applications there needs to be a stable, well
integrated technology platform. This platform is required for the integration, management
and delivery of all the required information types to the e<Government applications.

Government organizations are rapidly moving to Intermet and Intranet technologies to
delivery applications to all users in an effective and secure way. It is therefore critically
important for organizations to deploy a single modem Internet enabled architecture to
support  e<Government  initiatives.  This  architecture  should  support  the  delivery  of
application to any users, at any time irrespective of where they are or what Internet
enabled devise they are using Modem governments are therefore rapidly moving to the

use of network centric architecture that can support the following critical requirements:

- Nth Tier architectures which support server based computing and low network
bandwidth delivery of applications and information.
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- The delivery of the required applications within a plathorm independent architecture,
This means that organizations are not restricted o the wse of any specific operating
system or hardware platform.

= In the Intermet world security plays an important role.  Protecting both applications
and information  is  critical to the success of e-Government,  Therefore  when
implementing e-Government svstems, access control, encryption of data and information
security is a cntical aspect.

2. THE VALUE OF GEOGRAPHIC INFORMATION IN e-GOVERNMENT

Still today geographic information is not seen as a critical mainstream information asset
for organizations. Geographical Information Systems|GIS) are normally departmentally based
and are used for specific geographic centric tasks for which they have been bought GIS
data is highly specific to the GIS systems and is rarely available to support the
decision-making processes of critical e-Government applications.  In a 1999 report published
by the Independent Data Corporation they defined the value of geographic information to

varions users as follomes:

- For GIS users, geography is the most valuable information that they manage, and that
sets (oIS apart from other information systems.

- From a spatial technology perspective, all Business Spatial Systems have one thing in
common: geography is not the most valuable piece of information that they manage.
Rather, spabal informabion complements and augments business processes,

Certain trends are driving organizations to gain more value out of their investment in
spatial data hence putting pressure on industry and GIS departments to provide integration
into the mainstream.  These trends can be summarized as the following;

- The increased use by, and the demand for location based decsion-making.

- The increasing use of spatial data by non-traditional uwsers. This means that non-GIS
professionals have a requirement to GIS tvpe systems and spatial data in their every
day work.
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- The ability to spatially enable any application:  With the advent of open standards and
modernized systems it has become easier to embed spatial data and processes into
mainstream [T applications.

- The meed to deliver high-end spatial functional and processes to mobile wsers.  This
need is been driven by 911 and homeland secunty requirements,

- As more and more accurate spatial data becomes available, non-tradition users are
becoming more confident to include this data in their decision-making processes.

One of the major challenges facing organizations today is the choice they have in
developing a policy that either drives them w deploying Enterprise GIS or that of a
Spatially Enabled Enterprise. With enterprise GIS the focus on the delivery of web-hased
GlS applications to many users. This is still a GIS foous, using GIS tools to deliver GIS
applications as well as wsing GIS development tools to build these applications. If an
organization chooses the route of a spatially enabled enterprise, this implies the total
integration of spatial data and processes into mainstream applications.  Further this opens
up the ability to use open standard development tools to build business applications that
contain a spatial component.

Once a government organization has decided on a policy of a Spatially Enabled Enterprise
this them will open the doors to the use of spatially enabled applications through out all
egrovernment  processes.  Spatial data and processes can be used to interact with ctizens,
improve proficiently  within - government and  increase  productivity  for  the delivery of
services befween government, business and citizens,

3. THE POWER OF THE SPATIALLY ENABLED DATABASE

In support of building a Spatially Enabled Enterprises some database vendor companies
have provided the capability to store, mamage and query spatial data within the database
itself. Oracle has been at the forefront of delivering this capability to its customers.  Once
spatial data has been stored in an open standards database it opens up new fields of use
for this important data type within an organization.  The value of using a database for the
repository for spatial data is as follows:

- The enhanced database features and functions such as security, backup and recovery,
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replication can be applied to spatial data.

- The database has been designed for large volumes of users and data.  This
infrastructure  provides  the required  scalability for large volumes of users using
spatially enabled applications.

- The database also provides the capability to add a location component to any database
table. This provides the capability to query business type data by location.

= One of the most important factors of storing spatial data in the database is the
interoperability it provides. The database is one of the only mechanisms that provides
full interoperability between various GIS products as well as interoperability into
mainstream  computing.  Interoperability into  mainstream computing via access to
spatial data by open programming standards such as S50L and JAVA

- The database provides the common storage and access mechanism for all of an
organizations business data,  Thus providing the ease of integration between business
processes and data with the more complex spatial date types and processes.

4. WHAT SHOULD BE EXPECTED OF A SPATIAL DATABASE

For organizations to fully utilize and become more confident in the use and power of a
spatially enabled database the database should provide the following:

- The ability to store all spatial data types. This means all vector geometry types, and
various types of raster data.

- Provide integration between vector and raster data types,
- Provide the ability to query these data types wvia the SOL query language.
- Provide the ability to perform complex spatial queries within the database itself.

Given the above spatial capabilities the database is the core component for the technology
platform on which to build a Spatially enabled e-Government infrastructure.  In looking at
an enterprise spatial platform the spatial database together with an application server form
the core platform for the deployment and delivery of spatially enabled e-government
applications. It is this technology platborm that provides the basis of delivering spatially
enabled applications to any user, anywhere,
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5. SPATIAL REQUIREMENTS OF e-GOVERNMENT

A mumber of challenges still exist in deploving spatial data and functionality into
mainstream business applications.  These challenges have to do mainly with the capabilities
of deploying high-end spatial functionality to web clients across a network  centric
architecture. Traditionally to obtain high-end GIS functionality users must use a desktop or
high-end GIS tool.  GIS vendors in deploying GIS functionality to the web have delivered a
subeset of less complex GIS functionality with their web tools.  In developing multiple
spatially enabled e-government applications developers should have the capability to embed
whatever GIS functionality required to do the job on hand. It can therefore be expected
that modermn day spatial tools will have the following challenges:

- Provide the required levels of interoperability via open standards within business
systems from day one.

- Developed using open standards,

- Accessible to any application.  Doees it require proprictary middleware?

- Provides the same level of security and access as business sysbems.

- Support the requirement of f spatial data. Support the
concept of spatial functionality and data. Provide the end wser the
information they want when they want it to any device

- Support thin clients with rich spatial functionality, this includes data capture and
editing.

- Support Intranet, Internet and wireless deployment in a single architecture.

- Deliver spatial functionality as web services to operational applications and processes.

- Fully employ backend computing, which makes full use of an enterprise strength
database tier to provide the required integration, scalability, security (including
encryption), information assurance and collaboration.
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6. CONCLUSION

The true value of a fully operational Spatially Enabled e-Government is still to be
realized.  Many government organizations have toyed with this idea but have only gone
partially down the road of fully integrating the spatial component into their e-Government
IT strategy. To create a fully functional Spatially Enabled e-Government the following

hurdles meed to be overcome:

- Clear and measurable objectives of including spatial into the e-government IT strategy
need to be developed.

- A solid business case needs to be developed which has the buy in and commitment of

SCTIHOT mnagr-_'rrmt.

- The focus must be on the overall IT strategy rather one for an enterprise GIS.

= The IT strategy should be focussed on the totally integrated solution rather than
technology.

Until governments, both from an IT and GIS perspective realize the true value of spatial
data integration into mainstream [T, Spatially Enabled e-Government will not become a
reality.  Spatial data and processes need to be fully integrated as a component of any
e-Government application that can benefit from spatially enable decision-making,
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1. ABSTRACT

The Korean e-Government project and the National GIS project are actively in progress. In
spite of their integration possibilities, both projects are not so much related, so far.
Objectives of the both are also sames (1) to increase administrative efficiency, and (2) to
provide higher quality services for the Korean citizen,

This study hypothesizes that integration of e-Government and GIS can create pgreater
synergic effects for the objectives mentioned. To verify the hypothesis, cases of advanced
e-Governments in the foreign countries and progress of the Korean e-Government project
are analyzed and compared in a GIS perspective. The comparison becomes a basis for the
later suggestion of integration strategies which is the purpose of this study. By identifying
the recent challenges and relevant components of e-Government from the case study, a
frame for the integration strategies of eGovernment and GIS can be established. On this
frame, the current status of the Mational GIS project is evaluated for the future integration.
Fromm the evaluation, the integration strategies could be suggested for the implementation of
elovernment  and GIS. The strategies are  aggregated as  the following  directions
establishment of  information infrastructure for the new integration, inmovation of the
institutional environments, enhancement of intergovernmental partnerships, and development

of a vanety of geospatial information services.
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2. INTRODUCTION

The Korean e-Government launched in November 2001 is being implemented under
ambitious plan. The Korean National GIS project, initiated in 1995, is in the second phase
now. In addition to the quantitative expansion of the both projects so far, effectiveness
begins to be an important issue for the projects.

For the implementation of desirable digital governments which can provide  atizencentered
information services for whoever, whenever and wherever, integration of GIS technology
and e-Government is essential for the overall governmental perspective.

"Government is spatial'l) implicates the importance of spatial data in e-Government.
Comparing with other e-Government projects in the foreign countries, it can be identified
that spatial information are being actively utihzed in their e-Governments,

It is assumed that intergovernmental sharing and wider use of geospatial information can
increase efficiency of governmental administration creatively and seamless one-stop access to
the geospatial e-Government can provide higher quality services for more citizens.

As opposed to the assumption mentioned, in the current Korean e-Government
implementation gecspatial element is not included and the project has only focused on the
text-based services for the dtizen. While Government for Citizens{(:C) services have been
one of the core areas in the Korean e-Government, the most part of the Korean National
GIS project has mainly supported "Government for Government{C-4G)" services. In spite of
their clear connectivity, the two projects are conceptually separated and  implemented
individually.

For the successful implementation of e-Government, the both projects must be integrated
in a mare oo ive perspective. This study hypothesizes that the integration of
e-Government and GIS can create greater synergic effects for the improved citizen-centered
services and for the increased efficiency of governmental administration. To verify the
hypothesis, cases of advanced e-Governments in the foreign countries and progress of
Korean esGovernment project are analyzed. Result of the foreign becomes a hasis for the
later suggestion of integration strategies. By identifying the recent challenges and
components of e-Government, a frame for the integration of e-Government and GIS can be
established. On this frame, the current status of the National GIS project is examined for
the future integration. From the results of these analyses, implementation strategies for the

1} Earl Bossard, "f".l'l‘.-'i*::i-:ll'lil'u.: :"-.-{"il..:hl'llll"|'llﬂr[|h CIs Information ]]1.:.-.i|.:|'|". URISA A3
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integration of e-Covernment and GIS are suggested.

<Figure 1= Mecessity of the ntegration of e-Gowemment and GIS

Efficiency of
government administration

NGIS

Citizen-centered services

e-Government

Focused on Focused on

administrative efficiency citizen-centered services
Less use of integrated Insufficient use of
information for citizens geospatial data
Integration

[mprove administrative efficiency for the entire government]

[ Improve high-quality citizen-centered services ]

[ Seamless and wider use of geospatial information ]

2. CASE STUDY ON ADVANCED IMPLEMENTATION OF e-GOVERNMENTS

From the case of the advanced e-Government implementations in USA, UK and Canada,
it is learmed that national spatial data infrastructure is being actively used at all levels of
the e-Covernments,

In USA, to wtilize and share spatial data and to evolve the existing national spatial data
clearinghouse, the Geespatial One-Stop project is incdluded as one of the US President's 24
e-Government  initiatives. In the UK, Online Citizen's Portal provides simple and speedy
public  services, including spatial  services, and Canada eGovernment focuses  on
citizen-centered service using GIS technology.

In the case of USA, Geospatial One-StoplGOS) can provide a single access to the federal
government's  spatial  information  and  help citizens to make state and Jocal  spatial
information more accessible?] Consolidabion and coordination of various spatial information
is critical for other eGovernment initiatives. The results of the efforts can improve
efficiency of government administration by eliminating redundant data collection  and

20 httpl S arara gen—one— S g o,
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increase opportunities for cost-sharing partmerships. The GOS5 project will play an important
role for collaborative partnerships across inter-government jurisdictional boundaries.

dFre s Cument mocel of Geospalial cleannghonss <Figure 3= Future model based on GOS
- Currard Modsl e Fubare Moduel
s B o N .

. VRS BT SR

- L 1 |
== -
i L

The UK e-Government strategy includes GIS technology as a fundamental element in  the
"Modernsing Government” programme by Office of the Deputy Prime Minister. It focuses on
better services for citizens amd businesses, and on more effective use of the government’s
information resources?, In the UK case, partnership between central and local government is
identified as a distinguished characteristic. The Improvement and Development Agency(lDed) is
driving significant national initiatives, such as the National Land and Property
Gazetteer(NLPG), National Land Information Service(NLIS), and the Local Authorities Secure
Electoral Register{LASER), with the cooperation of the local governmentst.

23 g Sanarwsgoverniment - ukconmy’

4} hitpeSwwwideagov.ak
Office of th Deputy Prime Minister, "e-gov@local Towards a national strategy for local
e povernment,” 2002, 4
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<Figure 4= Parbnership between cendral and local
e-Govermment 0 the UK

raipnsl reTesrk

Government OCneLine{GOL) for Canadians is providing a new way of high quality services
to Canadians. For more convenient services and more accessible government, GOL s
directly linked with GeoConnections, that is Canadian Geospatial Data Infrastructure{CGDI),
and makes Canada's geospatial databases, tools and services readily accessible through

on-line theme portals and local networks®).

<Tamhe 1> ntegration of e-Gowemment and GIS in USA, UK and Canada
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In addition, recent technological development and new multi-channel delivery mechanism,
such as Kiosk in Boston eGovernment and Electronic Service Delivery{ESD) in Ottawa,
might accelerate integration of eGovernment and GIS. Such trend  indicates that more

o hitp S woarw g, ca'meEin_ehitml
hitepd S wrwrw_geoconnections.org/englishy/indes himl
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mechanisms will be utilized for better geographic information services in e-Government,

Furthermore,  introduction of Location  Based  Service technodogy and  various  mobile
devices can create a new pattern of meGovernment. The trend implicates convergence of the
technologies will create ubiquitous information society in the future and integration of GIS
with other mechanisms and devices can make the vision more realizable,

3. ANALYSIS FOR THE INTEGRATION POSSIBILITIES OF e-GOVERNMENT AND GIS

For integration of e-Government and GI5 it is necessary to review what are recent
challenges and elements for the implementation of e-Government,

3.1 Challenges for the implementation of e-Government

In the first stage of e-Government project, a main concern was how to move from off-line
to online. Now, a keyword of eGovernment is “OneStop Portal”. "To implement  the
Portal”, 5 challenges of e-Government are adopted as the following <Table 4>

<Table 2> Challenges of e—Govemmen

Ky challengas Conlenls
Drigital Chvide + ienbs are diverse in their needs and acoess o kechnology
Finamcial Divide + iblic sector bodgets vary dramatically

Drivide

Organizational Divide |+ » "Siles"-act a5 an enterprise.. policies & standards must harmaonize

Jurisdictiomal Divide ard |+ ¢ need for a single, integrated public service “portal®fdedivery
BOVErnance chamnel
+  social housing more impaortant than e<Government fechnology?
=24 hours * 7 days availability
self service, betber access
areat locabion dup-md.'ml
simmesd e service ard resules
-do more for less

Prioritizing Goevernmesnt Services

scushomeer fooused
sbetter, faster & chmp.'r
scustomized service
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=<Tablke > Chalenges of e-Govemmenticontnue)

Ky chalkenges Conlenls
+  dicate balance betweeen legislation, servioe delivery & security
Open Governmend e +.m:.-3:ll gkl.:-trlr:nm& rl:t:ljll:[F:.::JT of Informaticn) is an inherent right
Protectson of Privacy & Seourity Y g F .
: +  wacy s oa mone daunbing issue for e-Covernment
+ curity of  any  communications  an mansactions  within an
e pvernment enviromment s expecied o be secure

RBeengineering  existing business| = ifus quo s nolb accephable, good encugh is NOT good  enough -
processes people issues

Respurces :hall..-nEu- +aney, ILThnl.'-]-:lEz.'. skills & indellecbual -\:.:lpi1a|

@ Soareel Jury Komgn, Ce-Governmemn The Mew Realite®, URISA 2008 Werkshap, modhiled

3.2 Components for the implementation of e-Government

To implement a desirable e-Government, fundamental infrastructure is required. The
components of the infrastructure are identified as data, organization, law/institution,
standard and tarhm:lumr.f?]

<Figure L= Core Flamants for e-Governement Implementstion

Data Organization
Data acquisition,
maintenance, Access,
-GIS portal @ metadata

Partnership
=-Intra/inter Government

E-government standard
-data, process, technology
Standard

Supportive e-government
Policy - regulations, lice ns nWY
Law /Institution privacy

Implementation technology (tool, application, security etc.)

-Delivery mechanism : klosk, Inter/Intra/Extranet, TV, Fax, Telephon

-enterprise technology : ERP, CRM,GIS, DW, hardware platform
Technology Web service,e-commerce, network

- Data : For seamless oneline portal service, intergovernmental data sharing and
utilization are needed. Also, metadata is a prerequisite for data acquisition,  access

and integratiun.

B3 Jury Konga, "Cov eValution, Vision, Models & Challenges”, URISA Workshop 2000, modified.
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- Organization: To enwourage ¢-Government portal, intergovernmental partnership and
collaboration between and across governmental lines are required.

- Law/Institution : The policy will support eGovernment, such as control  and
assignment of governmental agencies’s role, preparation of regulations,  coordinations
bebween privacy and open government policy, and licensing,

- Standard: e-Government standards are fundamental for consistent seamless one-line
e-Covernment portal.

- Technology : In implemented practices, technologies and infrastructure are mandatory
for to e-Government, Electronic service delivery tool and enterprise technology can be
included.

3.3 Analysis of the current integration of e-Government and GIS in Korea

To analyze the relationship between e-Government and GIS technology in Korea, three
aspects are reviewed: case study of the advanced eGovernments, recent challenges and
components of e-Government mentioned.

<Figure 6> Analysis of the Imegraton

Analysis for
the Integration

National GIS
pr(}jsct

1

e-Government

P

Lesson learned for advanced e-Governments

Challenges of e-Government I

Components of e-Government




Items in <Table 3> adopted from <Table 1=, <Table 2> and <Figure 5= will serve as
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assessment criteria for the integration of e-Government and GIS.

<Tablo 3> Ascosoment ontena for the integration of e-Govermment and GIS

Lessores leamed fom advancad
E=Govarren projects

Challenges of e Gowemment

Companenls of a-Goemiment

-

-

-

-

sspatial data portal servioe
ia acress ard sharing
ergovernmental collaboration

s delivery mechanisms

-

-

-

gital Divide
ioritizing Government Services
e Caoveernameenit VETEUS

Protection of Privacy & Seourity

+ yla
+ o ganization

+ e Instlution

indard
chnology

+  cengineering

P’l'm"!-ﬂlﬁ- -

+ SpUrCEs :hall..-nEu-

(rlti-cha " existing  business| +
mulbi-channe

+  tizenecenlered service

<Table 4> <Table 5> and <Table &> show results of the analysis, which will become a
basis of the integration strategies in the following section,

=Tabhz 4> Analyses in terms of lessons earmed from advanced c—-Govemmen paojects

Lesgons k=rmed fom

advancgd Stalus of e cument Malional GIS projec
e-Gowamrmant projects

) +  isting on-line web<Gl5 service, such as www ngic gokr in central and bocal
Coonapatial data

web-GE for every-day bife

+ » geospatial data paortal service
+  dividual data access
+  mited data access for clieens in spite of open information policies

portal service

Data access and sharing

- P.:lr.:|.1|.'|] information, et irﬂuﬁ;’armi

Information inbegration . . o
+  wch less integration of GIS ard existing WIS

Intergovernmental
collaboration and
integration

+ ck of the central-local and bocal-lecal partnership
+ parated GIS projects in bocal e-Covernments

Varsous delivery .
b N +  tranek-based G5 applications
mascharismes
multi-channel) + » multi-=channel delivery mechanism for G services
miulbchanne -

+  wemment agency-centered services
Citizencenlered service |+ me research on public participant GIS services, but mo implemented case

for citien-centered services




4]

<lable 5+ Anavss o lerms of challenges of & Govemment

Chalkenges of a-Govamiment St of e curerl Malioral GIS project

Digital Divide perspective

+ = oonsideration  for data and  dechnologees  in the  wser

+ ainly use of digital map, net enough geeographic information
for the practical wse

Diividie Finamcial Divide +  qquire a budget for the integration of eGovernment and  GIS
Crgani zaticral .
Chicke: + ed a corporate harmondzatson and data sharing
Jursdictional Dinvidie . _ . -~ -
o + n:ﬁul.:l:ll_u'l; for the imtegratson e-Caovernment and CGIs
and gonvernanoe
+ I, focwus on “system”, mab Vmeryice”.
Priaritizirg Covermment Services * first, prepare the environment for prioritzing  government
sErvioes

Open Covernment versus Protecion of) + mibed data for citizens
Privacy & Secumity

+ swed an acmal apen gowvernment policy

P‘fm

Fe-engineering eodsting

busine=| +  comeof o mun_p_,mm.-rinh' o ﬂ:isdinh' busiress processes, Ly
GlS BYC rabe after sysbem implementation

Resmerces challenge

+  mibed budger and skilled people

<Tabks B> Anakwi in terms of components of a—Govamment

Compoments of a-Goverrmen

St of e curerl Malioral GIS project

+  pitalizing  paper map, and  wtilities  information  for - administrative
Acquisition buisiness
+ o enough dala for meeting wvarious citizen demands
Data + w utilizatiom af established geospatial information because of mo timely
Mainbenanoe mkintenanoe
+  ed the mainlenance systems in enlerprise perspechive
Y + 1 goeing implementation of geospatial distribufion systems, but not at the
: US GOS partal level
Svganization|  Parinership + pd comman GIS projocts in the central and local governments
+ wd suppartive policy for collaborative parinership
Reculstians L :n:‘gl.lhﬂ"HH'IE. finr |!liri:l':|r|.4r| of geespatial data in e-Government Law
+  me discrepancies in Mational GIS law and survey Law
Law f Licensing + by For GIs siaffs in the public sector
Institution
Privacy +  prooess of LBS legislabon for Env.ﬁlr}l
+ » regulabed protectons for privacy in the GIS perspective
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<Table B> Analysk in terms of components ol e Gowemmentleontinue

Companents of e-Gowamreni Salus of (ke curer Malioral GIS projedt

+  process of standard for geospatial data ard  technology, but not far
Standard el vernmmeent itzelf

+ spd o develop the standards for the integration e-Govermment and GIES

Dlivery +  lemmet/intranet G5 ondy
Mechanism + o mulbchannel information delivery mechandsm
Enterprise + ampatial Datvwarehouse
Technclogy technodogy +  yuires enterprise technalogy for eGovernment

I . * ‘-u'h:-Ftn;; Varks .:',1p||.-.'.:|:i|:u15- i administrative sectors
Avpplicaiicom . - o .
Py #  spd meore wider amnd creative use in the administration

From the analysed results, it is easy to understand that many tasks remain for the
integration of eGovernment and GIS. For the tasks, strategic plan and institutional
collaboration can obtain first priority for the integration,

4. Integration Strategies for e-Government and GIS

4.1 Procedure to establish integration strategies in a GIS perspective

Based on the analysis results in the previous section, the integration strategies for
e-Government and GIS are established by the following procedure in <Figure 7=

=Figure > Procedure 1o the nbegration sirateges

Procedure to establish integration strategies
for e—-government and GIS

A cl c
[e—(;ovemments} &:f G—govemmenJ Ef e—GovemmenJ
[ Directi for the i i i ]

|
v

[ Integration strategies

— Integration strategies —
for e-government and GIS

4.2 Directions for the integration strategies in a GIS perspective
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To implement e-Government in a GIS perspective, some considerations are sugpested,
based on the assessment criteria in the previous section,

=Table > Considerations for lhe implementation of e-Governmend in the GIS perspecive

Secsanirmenl cribana Consdanalions
. + fablish C15 ]:h.'-rl.:b: based on customer-cenfered  demand
Censpatial data portal services . .
+  ake more dicen<centered geospatial data available
+  mstrucl system with 2 single national  gecspatial data
Data access and sharing distribution one=stop data access
+ iplement Enterprise Gl5
Advanoed | nfarmation inbegraticn +  awelop techmaologies for combination of MIS and CIS
sl Ty
- Intergovernmental  collaboration and| +  welop new foundatien for intergovernmental collaborative
prd integration parinership
Warius delivery medhanismes + sed GIS techmology improvement with varous delivery
[mult-channel) mexhanismes
. * n.u.'ln.'-F- citizen-cenfered services with easy G interfaces
Citizencentered service . o - -
+ aelop public panticipation GIs services
Digital Dhvide | »+  oduce variable geospatial data and efficient data sharing
Pinamcial Dividel * wh=aving and effective  projects mamnagement with an
enlerprse approach
Diiwidde Jurisdictiomal |+ pend  legislative  and  imstitutional  policies for the
Dinvide msegration of e-Government with GIs
Ohrganizatianal |+ engthen intergovernmental partnership to overcome  the
Challenges Divide jurisdictional divide
of -
. Prioritizing Covernment Services +  aelop :l.ul:-:lrm.'r-\:..-nh':rc-.:l G5 services prioritized
+  swelop variows GES services
Open Governmeent versus Progection |+ wed policy improvement for more active use of geospatial
of Privacy & Security mmdormnation
RBe-engineering existing business . .
) + sengineer existing business processes
Pl'l.-l:L"!-d-lS-
RBesparces challenge + ooe coedlaboration parmership
Data + wourage the reusibility of established geespatial data
+  [mastructure for collaborative utilization of gecspatal data
Cirganization + thance intergovernmental coordinative parnership
+  ppare fundamental  regulators for the  integration of
Law / Instituticn o qod G2
Comguanents + ake policies o maximize information usability
off + tablish new items for GE privacy in the law
el +  awelop G5 standards for informabion inbegration
Standard . .
+ tive application of the developed standards
Dlivery Mechanism +  welop GIS wechmologics with service delivery mechanism
Technalogy Enterprise technology +  welop techmologics for enterprise GE
Applicatiom + Develop and provide the easy to use commsan applications

Considerations are aggregated into several directions for the integration as the following
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= Table &=,
<Taba E> Directiong for the inlegration strateqies tor e-Govemment and GIS
—— P
Criteria. from advanced ;‘;’f’” o et o Directiores aggrogated from (h
=G0 propecls G -G onsideralions
cepatial clata portal v el e
TV ’ q'-III.zIE.I:l.'.-'i;i:*E . ) +  tablish information infrestuctune
+  ormation indegration . 11 a b e for the indegration
+ b access and sharirgg iy
s oo
+  ergrvemimeni + Orpaniztonal _ +  hanoe partnerships for the
collshoration and infegration Dk E mntegration

& Junsdictional Divade and
e isSEonal owernis

La ihtion
gremnance w i Treti S the inkegraton
+  sources dhallergy
= mimes delivery mechonisns . lritizing ; »  wdop and provide varos (55
[rraalti-channed) h i
) Sorvioes [SEA NS

Hr-ormbered servioe

- Establish information infrastructure for the integration : To establish new information

infrastructure becomes very important for the integration of e-Government and GIS,
Geospatial CneStop portal in the US e-Government is a good example for Korean
e-Coverniment.

Innovate institutional environments for the integration : There is no description for
utilization of geospatial data in Korean e-Government law and no specific guideline for
intergovernmental data sharing,

Enhance partnership for the integration: The central<central, central-local and local-local

sovernment partnerships are essential for the establishment of seamless geospatial data
infrastructure.

Develop and provide various GIS services : Development and diffusion of new GIS
services is needed for meeting a variety of customer demands.
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4.3 Integration Strategies for e-Government and GIS

From the directions mentioned as a larger theme, the considerations can be organized and
developed toward integration strategies in detail as follows:

1) Establish information infrastructure for the new integration
A Implementation of GIS portal for e-Government

o Like GOS(Geospatial One Stop) in the US the present Korean clearinghouse for
mensaptial information need to accommodate a new concept of GIS portal and the
furtbeer development can be the next task

o The GI5 portal should provide an access to geospatial information  bevond
jurisdictional boundaries.

<Fimure B> Conceml of GIS Portal
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B. Expand sharing and utilization of geospatial data

& Geospatial data sharing eliminates redundant data collection and increases the
opportunities for costsaving. It is important to identify barriers and solutions for
efficient sharing of spatial data and to establish foundation in a legislative

perspective.

C. Develop GIS technologies for e-Government's network

o G5 technologies developed for e<Government’s network can contribute to administrative
efficiency in e-Government. For example, adoption of LBS technologies can lead to a
more  convenient  mi{mobile)-Government. [t is  desirable  that  the present
m-Government plan need to consider new GIS technologies for the implementation
of m-Government.

D. Develop technologies for the information integration

© 30 far, the Mational GIS project has focused on the specific sector applications, such
as facilities management, land-use planning, transportation, environment, and water
resources. As opposed to the traditional GIS applications mentioned, GIS need to
expand the boundaries of existing applications to, so called, MIS{Management
Information System) areas, such as construction, trade, fire fighting, clothing, electron,

and machine™.

o Enterprise technologies such as ERP, CRM, and 5CM can be integrated with GIS
technology to take advantage of geospatial information and will provide a new
aspect of e-Government toward better administrative  efficiency  and  industrial
vitalization.

T) Eun-Hyung Kim. "Study on Integration Strategies for ERP and GI5.)" 201
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o <Figure 10> shows a desirable GIS architecture considering spatial data as a core, it
becomes more important to embed GIS functions to existing MIS areas and GIS

component software will play a critical role for the implementation of e-Government.

<Fimure 10> Emerprise GIS Archiechre
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E. Develop and adopt standards for information integration

© For the desirable e-Government, different types of information, technologies, and
services need o be integrated for the enterprise architecture mentioned,

o [nteroperability for consistent service development is required and standards will be
a mandatory element for the efficient integration.

o More active adoption and development of international and Korean standards
becomes a  critical issue. Standards for the future e-Government will include
information integration in addition to existing GIS/IT standards.

<Table > Mapor fasks for the new nbegration

Chrecdions Wajor tasks Comilestls

+  lopt the G5 concept for Korcan geospatial information
clearinghause

+ oduce amnd manage framewerk data in the GOS
Implementation of GIS5 portal perspective

for e-Caovernment + weolidate and  link each  insblution's  geospatial data
v catalogues
+  aelop more  geespatial information services  for  the
citizens

+ wperative data sharing by metadata
+  welop technologies for the efficent update for geospatial
nformation {ex: updah: b}' Makdle G15)

Expand sharing and
utilization of geespatial data

Develop GIS tedhrologies far| * arelop mobike GIS technedogy for m-Government

mGoeernment’'s nebwork + |5 wchnology for e-Covernment services

+ e enterprise GIS fechrology for the wider inbegration
Establish P ‘5‘:’ N

information | Develop techralogees far the
infrastrecture |informabion integration

for the mew
ingegration other infarmation

+  welop embeddable CGE techrologies that can pramote
the use of geospatial information in e-Covernment

+ aelop commen usable GIS software that can ecasily link

Develop and adopt standards |+ welop G standards for the information integration
for the information + ndardization of business processes re-engineered
integration +  ake the wueg of standard mariatory for fhe public secter

2) Innovate the institutional environments for the integration

A. Harmonize related laws for the 'inl:egr.atil;m
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o

harmonization of related laws and new regulations is needed.

For the integration of eGovernment and the Natiomal GIS project in Korea,

B. Amend existing policies to maximize the use of geospatial information

o

[0 maximize information usability and increase data availability in a GIS perspective,

existing policies, such as for free access and open information rules, need to be

amended and evolved for the new aspects.

o

e-Covernment and need to be reflected in related regulations.

<Tabkx 10= Major tasks to “innovale the nstilutional envircnments for the inbegration”

Incentives will serve as a good motivation to encourage the wse of GIS in

Chrecdions

hajor tasks

Camlesils

Innoware the
instatutional
ETNVIMOnments
Tor the

IEeEraiom

Harmmomsed  related
o the i@ rsisan

laws) +  ahhizh B2 for the nteeraon e-Leoverniment and Gl

o rrednse EgiElEhve acnvites moe-Lverniment and Llh

Adend exssing  policies L
masimere Il He i

Apesieal inlarmarion

 obection of prvacy

* 5 alall Ens@enent

o etumee eXEnmE Dusisss roeessis
Al and cecond] data owrkeralog

* ranme megulatiens 1or weder DES unilizaton

3) Enhance collaborative partnership for the integration

o Centralcentral, central-local and local-local government partnerships are essential for

the  establishmemt  of

seamless  geospatial

data

infrastructure. It can

time-and-cost-saving, effects by preventing dual-investments,

create
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<Fgue 11> Types of Inemovemmental pannerships for e-Govemment
central—centralpartner“‘ - - ’ - - “

Central governments

»

tocataovefoments |

4

o 3 3 @

dysiaursed eool- e1uzo

o Intergovernmental partnership can be calegorized in two types: (1) horizontal
cooperative partnership among central governments and among local governments,
(2) vertical cooperative partnership across center and local governments.

= Horizontal cooperative partmershipc between the MNational GIS project and  the
e-overnment pruje::t.

- Vertical cooperative partnershipe needs dhannels and organizations for the communication
between the center and local governments

<Tamhe 11> Major tasks 1o “enhance parmership for e meqraton”

Directions hajor lasks Conlenis
Harzental eospserative + Laovetnimnent commiiee conmected with the NGES prokect
Enkan: partnership + i progects for the integration
TR 1 [T
for Che _
+ Al governments-driven partnership
LA Werncal coopeerative
*  EEraliim programs with center ared oSzl governimens
partneErshnin

4) Provide a variety of geospatial information services

AL Develop citizen-centered GIS services

o Because the final recipients of services from e-Government implementation are
citizens, the present NGIS projects need to provide more geospatial services for



citizens and e-Government projects need to include a geospatial component for the
better services in the present architecture.

o The future eGovernment requires to develop citizencentered GIS services. For
example, GIS services for the public participations can monitor and feedback about
government’s policies, and collect citizen’s opinions.

<Figure 12> Clizen-cenberad (GIS sanvices

Expansion of
geospatial services Development of new
from existing GIS Center GIS services for the
applications services bublic
| —

B. Develop more administration services wsing geospatial information in the
e-Government project

o By using multichannel delivery mechanisms such as mobile devices, kiosk and
internet, a variety of services can be developed and the public can have wider
accessibility for geospatial information.

o Combined wse of LBS, Mobile GI5 and GPS technology, for example, will create

greater  synergic  effects, and  integrated  technologies need to be used for
e-Coverniment.

<[able 12> Major 1asks 10 “provide a variely of geospatial miormation services”

Chrections hajr tasks Canilenis
= awlop pollie participatn s services n esch
aclmunestrative skl
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5. CONCLUSION

To implement the integration strategies suggested, driving forces and roles need to be
identified. It may be difficult to get into details for the identification without corsidering
each government agency’s subtle situation and to some extent it remains beyornd the scope

af this study. However, some roles for related agencies can be suggested as follows -

& Ministry of Information and Communication

- expand the wse of geospatial information in the 11 subjects finished for the
first-phase implementation of e-Government and in another 31 subjects for the next
phase.

- GIS technology should be a part of the implementation architecture of e-Government,

o Ministry of Construction and Transportation

- Create more subjects and research topics for the citizen-centered services in a GIS
perspective

- Reinforcement of the NGIS role in the future implementation of e-Government

- The third-phase ISP for the NGIS project meeds to be complemented in the perspective of
e-Government implementation.

o Ministry of Govermment Administration and Home Affairs

- Reflection of GIS and geospatial information as an important element in the law for
e-Covernment

o _ocal Governments and Other government agencies

- Increase administrative efficiency by implementing  Enterprise information system in
which GIS and MIS are harmeniously combined,

- Develop variows user-centered services by linking geospatial information with other
related information.

Integration strategies suggested are some kind of problem statement in a GIS perspective
for the future e-Govermment implementation rather than solutions. For the desirable
implementation of eGovernment, boundaries between government agencies shouldn’t be a
stumbling block and high quality services for citizens should take the highest priority. From
cost benefit analysis about existing e-Government information systems, it can be identified
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that main reasons for much less effectiveness of the systems than their investments are the
driving foroes” narrow perspective and weak motivation and their insensitive response to the
required amendment of existing regulations rather than technological difficulties. The most
important element for the implementation of e-Government based on might be driving
forces” awareness of clear purpese and innovative attitude based on a longer perspective.

With increasing expectation from citizens, government agencies will confront problems of
limited budgets and insufficdent resources soon. It might be inevitable for government
agencies to communicate, cooperate and collaborate to solve the problems,

This study presented integration possibilities for the MNGIS project which is  mainly
focussing on traditional GIS applications and the e-Government project having only focused
on text information so far. By the integration of the tow projects, a dialectic development
can be accomplished. When GIS and geospatial information becomes an essential element of
e-Government in Korea, the goals of eGovernment, higher administrative efficiency and
higher quality cbtizen-centered services, can be archived.
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1. ABSTRACT

Geospatial OneStop is one of the U5 Presidential initiatives designed to improve the
effectiveness, efficiency, and customer service throughout the Federal Government The
vision of the project is o make it easier, faster and less expensive for all levels of
sovernment and the public o access geospatial information.  Geospatial One-Stop will
improve the ability of government to utilize geospatial information to support the business
of government and support decision-making. By providing the building blocks for a
common geography  infrastructure, also known as the National Spatial Data Infrastrocture
(NSDM), Geospatial OneStop will; provide one stop web access to geospatial information
through development of a portal; encourage collaborative planning for future investments in
seospatial data; expand partnerships that help leverage investments and reduce duplication,
facilitate partnerships and collaborative approaches in the sharing and stewardship of data.
The availability of up-to-date and accessible information helps leverage resources and
support programs such as economic development, environmental quality and  homeland

hi_‘EL!I.'i.t:.".



A4

2. INTRODUCTION

Geospatial Information One-Stop is part of the Presidents Management Agenda item called
Expanding e-Government. [t focuses on moving to a dtizen-centered way of providing
information and services to constituents. Geospatial Information One-Stop will provide a
geographic component for use in all e<Government activities.  Geographic informationGI) is
a national asset, an essential requirement for just about every program at every level of
government, and one of the key elements underlying the Presidents Management Reform
Agenda,

Using the available tools and technical capabilities of E-government, we can expedite and
improve the business of government, reform government management, eliminate redundancy,
save  money, increase  agency  productivity  gains from  technology, and  provide
citizen-centered information and services.  Geospatial information s one of our  most
important, but underutilized, tools. To implement the Presidents e-government objectives, we
need to focus on geespatial information.

Geospatial Cne-Stop is an important element in the overall national effort of achieving a
common vision of accurate, accessible geospatial information for the nation  that  will
transform the way government at all levels addresses the increasingly complex issues of the
st century by using geographic information to:

- Simplify amd unify business processes
- Respond to the information needs of citizens, producers and users of Gl everywhere

- Integrate and engage the coordinated effort of government at all levels, and the private
sechor

- Align resources and foster co-investment in Gl among all levels of government
- Collect data once and uses it many times
- Provide casy and secure access 24/7 to current, accurate Gl

- Enable timely and improved decision making for everything from Homeland Security
to economic development to health and public safety

This is a federal initiative with strong state and local input. Together, Federal, State and
local agencies invest billions of dollars in gecspatial information.  Greater collaboration and

easier access to available information helps avoid multiple investments and allows for
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sharing of information across jurisdictions to support decision-making.  With this in mind
the GCeospatial OneStop(GOS)  project has  been  designed  to serve  the  broader
intergovernmental community through receiving guidance from an intergovernmental Board
of Directors. Two Thirds of the vote on the Board of Directors is held by its non-federal
members. The Department of the Interior is the Managing Partner for the initiative.

The implementation of the Ceospatial One-Stop waill:

- Provide an online access portal to geespatial data

- Provide standards and models to support the exchange of framework datasets o faclitabe
wih services;

= Provide an interactive index to geospatial data holdings at the Federal and non-Federal

levels; and

- Promote partnerships among Pederal, state, and local agencies for planned geospatial
data collections;

3. BUILDING UPON EXISTING ASSETS

The Geospatial OneStop builds upon existing capabilities to accelerate the development of
the NSDH, technology, policies, and standards that support wress to the Federal
sovernments  geospatial data assets. [t will benefit all spatial data customers including
Federal, state, local, and other governments, as well as private ctizens, by providing a
commen, consistent source of geospatial data. It will save all parties money by providing a
market for data acquisition partnership opportunities and by making data more accessible.
By providing easier and faster access to data required for government decision-making, it
will enhance decision support systems and delivery of services to the public.

There are many geospatial commumity assets to draw om:

- Dynamic technology created by the spatial technology industry

- Public and private sector organizations in many cities, counties and states as well as
Tribal and Federal organizations that have adopted Gl in their business processes

- A wealth of spatial data produced at every level of government and other sectors

- Interoperability specificabions so Gl technologies work together
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- Long-term relationships and  partnerships  among  Federal agencies, state and  local
governments, and the private sector

The Office of Management and Budget through a variety of efforts is addressing needs
for increased leveraging of geospatial information and technology investments. Major Agency
program initiatives such as Census Modernization, National Map, the National Integrated
Land System, FEMA Multi-Hazard Mapping and others are promoting new strategies for
multi-party data development that contribute to our common geography infrastructure.  Data
produced in compliance with policies, practices and standards becomes part of the common
infrastructure and increases the value of Americas data respurces,

4. A NATIONAL STANDARDS EFFORT

While specific applications of geographic data vary greatly, users have a recurring need
for seven basic themes of data that are the foundaton or framework for almost all
applications.  Framework data are characterized by a minimal number of attributes needed
to identify and describe features such that they can form the foundation or framework of
many applications. Geospatial One-Stops standards effort focused on seven  framework
themes and their associated subparts:  Transportation, Hydrography, Elevation, Cadastral,
Geodetic Control, Governmental Units, and Orthoimagery. The standards that are being
developed are minimal data content standards designed to facilitate data exchange.

To ensure its standards efforts were not viewed only from a federal prospective,
Geospatial One-Stop, has aggressively solicited national input from all stakeholders throwgh
its Board of Directors, the FGDC and their various outreach vehiclesinewsletters, conferences,
email lists and existing GIS working groups).  This effort was successful in encouraging
involvement from the Boards  constituents with Ower 500 participants from Federal, State,
local, tribal and the private sector sighing up to help write, review or comment on the
developing draft standards.

The Geospatial One-Stop project and the FGDC has embraced the development and
implementation of the American Mational Standards Institute{ANSI) and International
Standards Organization{]50) standards.  This project is an effort to further implement the
ANSI Mational Standards Strategy for geospatial data, and forge stronger relationships with
the National Institute of Standards and Technology(NIST).  Federal agencies are required to
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make geospatial data comply with existing FGDCendorsed  standards and make that data
available to the public, however Geospatial One-Stop is taking the steps to develop a
national standard through ANSI first that then have it be adopted by the FGDC,

The Geospatial OneStop project will result in the publication and adoption of specific
framework data models promoting  interoperability of framework  data themes. At a
minimum within the federal establishment, these data models will support consistent data
exchange among framework data partners.  Geospatial OneStop will fadlitate community
participation in the evaluation of relevant standards.  Individual agencies will be responsible
tor providing these standard geographic data services online.,

Currently harmonized drafts of the standards have been submitted to the Geographic
Information Systems Subcommittee of the InterNational Committee for Information Technolosy
Stanlards(INCITS-L1) for review and submittal to ANSI later this year. The project
anticipates having the final ANSI published standards available around the end of 2004,

Framework Standards

Draft Standards avadable at
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Geospatial One-Stop will improve access to standardized framework data held by

governments  at  all  levels, academic institutions, private sector entities, and other

organizations.  Establishing reliable and standardized framework data services on the web
will foster the production of virtually seamless, nationally consistent geographic information
that is collected once, and shared many times. In so doing, it will enable organizations at
the federal, state, and local levels to share production and maintenance of data that satisfy



50

commen data needs, and serve as a foundation or infrastructure for other e-government
initiatives. Furthermore, the Geospatial One-Stop will establish the practices and technigues
that will be used as the building blocks for additional data themes,

5. A Data Inventory and the Creation of Virtual Geospatial Data Market Place

Geospatial One-Stop performed an initial inventory of the Federal povernments existing
{legacy) framework data through the use of metadata on Federal clearinghouse nodes.
Metadata is information about data, such as content, source, vintage, accuracy, condition,
projection, responsible party, contact telephone number, method of collection, and other
characteristics or descriptions.  Reliable metadata, structured in a standardized manner, are
essential to enabling geospatial data to be uwsed appropriately, and to ensure that any
resulting analysis is credible.  Metadata can be used to facilitate the search for and access
of data sets catalogued within a clearinghouse.

Geospatial One-Stop will also promote such inventories in the non-Federal sectors, These
data will be accessible through the Geospatial One-Stop Portal providing a i
identify current spatial data held by, or on behalf of, Federal and non-Federal agencies.
Most of this will be achieved through agreements with existing clearinghouses where the
portal will actually use harvesting techniques to collect and centralize a copy of the
metadata that exist on clearinghouse nodes at regular intervals to populate the portal.  This
centralized metadata database will speed the search and discovery of geospatial data.

The development of a searchable database, using FGDC metadata and the N5DI
Clearinghouse  network, will enable governments at all levels, and the private sector, to
identify agency data collection plans through a web portal. This initiative will also
encourage state and Jocal governments to identify at this portal their data collection plans.
This will allow state and local governments, many of whom are aggressively using the
NSDI Clearinghouse network, to coordinate data acquisition strategies  with the Federal
government, and to manage their data activities more efficiently and effectively and thereby
create a virtual market place for geospatial data,
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6. PARTNERSHIPS AND INCENTIVES

Geo-Partnerships to build local capacity will be required for the successful construction of
a common geographic architecture.  Geospatial One-Stop working  through its Board  of
Directors  and  Federal Partners to  help accelerate  building new  intergovernmental
partnerships, and enhance existing ones, with real expectations, containing shared benefits,
shared risk and mutual respect  These partnerships must be made with expectations that
national standards for data creation and metadata will be followed, and that the partmer
will actively steward their data.  Incentives can include; tools, training, software and grants.

Currently, Geospatial One-Stop, the Federal Geographic Data Committee and The National
Map have a pilot proposal to plan complementary goals and combine their FYd grant
funds to help leverage federal resources in building local capacity and furthering
coordination. They will work with the States o define a common set of expectations, invite
the private sector and coordinate with the US. E-Grants initiative,

7. THE PORTAL

The portal can be looked at as a window or funnel to locate and wview distributed
geospatial data holdings from key communities or stakeholders such as the federal, state,
local, tribal, acedemic and private sectors.  This data coupled with geospatial  data
integration and services can be used to support the businesss of government with enhanced

decesion mal;j:ng, tonls.
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The centerpiece of the Geospatial One Stop strategy is  peodatagov, the initial
implementation of the Portal designed to facilitate publishing and searching of metadata,
and enable viewing live web mapping services, is known as GeoDataGov, and will feature
intergovernmental and private sector collaboration.  GeoDataGov will support "one  stop'
access to geospatial information and resources from multiple sources, allow multiple users to
share and access the same information and support improved decision making through the
availability of map services live from multiple sources, using The MNational Map, led by the
U5, Geological Survey, as a starting point. It will allow easy searches for existing and
planned data with a goal of "two dicks to content” One of the key features for improved
collaboration will be the "GeoData Marketplace” This innovative approach to leveraging
government resources and investments will give advanced notice of geospatial investments

by all levels of government and promote collaborative partnerships for future investments,

The portal is based on a distributed architecture allowing all the data to remain with the
data owner. However, metadata from NSDI Clearinghouse Modes will be harvested and
copied to a centralized database for faster search and retrival.  In addition a central
inventory of live web map services will be published in the portal and made available for

‘.-':il_'wil'lg.
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The portal is an Internet-based organizational umbrella for federal agency data categories
or channels addressing geospatial activities. Data Category teams or stewards from the
communities of interest are forming to actively seek and monitor  available  thematic
geospatial data products and services, assess and promote premier thematic data products,
and showcase real success stories,

8. FUTURE DEVELOPMENTS

Ower the next six months the current operational portal capabilities will be enhanced and
the content and number of network providers of metadata will grow significantly as active
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metadata harvesting  begins. In addition, a schedule for purchasing interoperable portal
components will be developed by the Geospatial OneStop team and released by the
Ciovernment Services Administrabion{GSA]).

Governments at all levels are major providers and consumers of geospatial data and
information.  They have long sought to  facilitate  interoperability among  Geographic
Information  Systerns. The US. Federal Government has recent experience in specifying
Geospatial Portal Software, especially as part of Geospatial One-Stop.

The experience pained is being used to create a contract for Interoperable Geospatial
Portal Components. That contract will be available for organizations at all levels of
government o acquire  interoperable, standards-based geospatial components for use in
portals and other applications. This objective is aligned with the E-Government Act, the
information technology  strategy of the Federal Government, the movement to a Federal
Enterprise  Architecture, and the OMB policy on creating the National Spatial Data
Infrastructure,

9. CONCLUSION

The Geospatial One-Stop program is the foundation for building a GIS for the nation:  a
realization of the National Spatial Data Infrastructure.  The Geospatial One-Stop program is
responding to a variety of federal business drivers demanding better service to citizens,
more collaboration, improved efficiency, an improved homeland security.  The entire GIS
user community is encouraged to participate and help us foster a consistent implementation
of the common practices and standards developed for the nation with active participation
by all Agencies to enable us to link programs, practices, information and services in a
citizen-centered geospatial delivery svstem for the nation,
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1. INTRODUCTION

In the past decade, we have been experiencing the digital revolution and societal changes
throughout the sodeties in the world, according to the rapid progress of internet and
information and communication  technologies(ICT).  The global  village has  become  an
‘one-sevond information crculation sphere” amd whoever has a computer can be a member
of the global community through the internet.

There exist innumerable cyberspaces, in the internet, which are invisible worlds. Such
cyberspaces in the intemet make it easy for onmes conmected with it o interchange
informations, knowledges and technologies through the cyberspace exploration. 5o, different
from the past, they make it to overcome the spatial restricions and difficulties of a real
space. In other words, we can be beyond the spatio-temporal restrictions of physical space
by wsing the highly advanced networks of information and communication. Therefore, we
have entered e-community age by opening doors to new lives and activities throughout all
the society. With such rapid changes of societal paradigm, recently Korean leading groups
on the fields of ICT as well as geographic information system(GIS) are very interested in a
cyber-geospace and a ubigquitous technology,

Accordingly, envisioning the information technology trend and cyber-geospace toward the
ubiquitous  world, the objectives of this paper are fimstly to define the concept of a
cyber-geospace clearly, secondly to offer a promotional strategy meeded by the Korean
government for the establishment of a cyber-geospace (Korean cyber-territory), and thirdly to
propose how to establish a eyber-geospace for the entire country in detail.
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2.The PROGRESS OF IT : Integrating Space, Time and Man

2.1. System and 5TM

All things in the universe are restricted by the axes of time and space. In addition to the
tirme i) “EH] FH In-Kan) in the universe
who can recognize them. So space, time and man(5TM) have been called three fundamental
elements{ =il three Kan) of the universe in the Eastern classic philosophy.t)

Meeting requirements of STM, all the systems can be perfect as the universe is.
Information and communication technologies are the same as the other systems.

However, as shown in <Table 1>, development of information technologies had  been
focused on handling static and nonespatial information up to the middle of 1980s. After
then, from the late of 1980k, with rapid progress of GIS technology, spatial related
technologies  have advanced rapidly. But they are not more than static and spatial
technologies. On the other hand, main stream of internet related technologies in 19%4s has
been focused on dynamic but non-spatial related ones.

But, from now on, information and communication technologies will progress in
spatio-temporal-human integrated perspectives. And GIS will be a foundation technology to
integrate three fundamental elements of space, lime and man.

<Tabk 1= Past and Future of Indormaton Technology Progress

SPACE
e NON-SPATIAL SPATIAL
STATIC [ 1 mdling non-graphic data [ | rdinary GIS
DYHAMIC [ | igital Activities on Internet [ | regration of ST

Il In the wornds of Huoai Nan Trodd#Ef & chinese philosophical book, which was written
210 wears ape by King Husmi Nan with his subjects, the cosmost Fdi Wo-2ul was defined
as follows, Wl - EFET i 15 tme networked
by pasi-present-futurel vt #3000 That is, the cosmos is a hoose which is composed of
space amnd time. On the one hand, God's creation during six dayvs &t the beginning of the
wiorld in the Genesis of the Old Testment are also STM, God created ame on the first day,
space and all thing duning the mext four dayvs, and finally man on the sixth day. And on the
other hand, to sum up, the core of Buddha's spiritoal enlightenment 15 Karma, namely cause
and occasion. Kamma 15 classified into "All 15 wvarable vanity” in the time aspect and "All
has cosmic weh' in the space aspect.
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2.2, A Transition Stage from Internet Age to Evernet Age

Virtually all of the individual households in Korea own personal computers with ready
access to the intermet. From students to homemakers, the use of the internet is becoming an
integral part of their lifestyles. Many services provided through the internet incuding
on=line shopping, on-line transactions, on-line studies, on-line application for various certified
documents, sale of financial merchandises, and medical service provisions are changing the
basics of our lifestyle and our spending patterns,

And with the widespread use of the intermet and mobile devices, cyber communities
formed by regions, classes, and groups of people with similar interests are appearing in
numerable portal sites. The active participation in these cyber communities is creating a new
culture within our socety.

In the recent, such an intermet is at the turning peint. People(Whoever) want to get
efficiently whatever they like, wherever they are, whenever they need it 5o, in this paper,
the network supporting their needs is called “Evernet” instead of “Internet’. Evernet is more
advanced network concept. In addition, considering the current speed of development in
information technology, the dawning of a cyberspace age, is forecasted in the near future.
With the emerging cyberspace age, a great change in the spatial concept for an optimal
fusion of the physical land space and the cyberspace is expected to unfold,

23The Advent of the Ubiquitous World

The Evernet Age will head the information oriented society towards the ubiguitous world
ultimately. In this paper, the ubiguitous world is defined as a world where all the
communications of ‘person to person{P2P), “person to things (P2T), * things to things (T2TY
would be able to be unrestricted with perfect freedom in the future, as shown in <Figure 1>
In the ubiquitous world, smart roads and intelligence cars will appear and communications
among driver, car and road will be possible on real time one another. Also it seems to be
practically possible for us to realize digital dream home in the near future by networking
all household electric appliances inside home, and by remotely controlling them  from
outside home with mobile phone. In addition, it would be daily event for us to care health
condition on real time with remote medical examination technelogy.

To make a country come to the ubiguitous world, first of all, they should put built in
sensor of “systemn on chip® in geographic features, important locations and facilities on the
physical territory.  Besides, they should build a cyber-geospace, similar to the physical
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territory, which will be filled with every possible information about the features, location
and facilities.

<Figure 1> A Gonceptual Diagram of the Ubiguitous Waorkd

DIVISION I SPACE / TIME MAN

UBIQUITOUS

REAL
WORLD Real
Territory

CYBER

Cyber
WORLD Geospace
NETWORK ion from Internet to Evi

FOUNDATION n of GIS, ICT, Simulation Tec
TECHNOLOGY

Seares | YoungePyo Eim, 2003, 9, 8, Cyvber-geospace Caonstrustion toward the Ubiguitows World
" RIHS Policy Briefs Eyongal Korea @ Korea Research Institute for Human Sattiements,

3. CYBERSPACE AND CYBER-GEOSPACE

3.1 Real Space

The substantial concept of reality has been a subject of philosophical arguments endlessly
for long time through the history of philosophy. Generally symbolic logicans sav, "Reality is
the world as it is outside oneself and simultaneously what is made by human imagination”.
On the contrary, in the meaning that reality is built up by special cognition and social
relation, anthropologists think, "Reality is the world which has a special meaning culturally.”

On the other hand. in general, spatial world is said to be three dimensional Euclidean
space where matters move according to the law of motion and follow the law of nature.

Summing up, therefore, real space can be defined as three dimensional Fuclidean space
which exists outside oneself and has a specal meaning culturally. Such a real space is
material, visible and touchable, and concretely exists as a physical territory in a country.
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3.2 Cyberspace

The word “cyber’ came from classical Greek "Kybernan”. Originally it meant to steer or to
control. Tracing ‘cyber’ to its origin, the meaning of cyberspace is related to the flow and
control of information. It has passed around 50 vears to reuse the word ‘cyber’ in these
modern days. Norbert Wiener, a scientist, reused a word ‘cybernetics” in 1948, After then, a
prefix ‘cyber” has been started to use for terminologies related to a robot or a computer.

Physically a cvberspace is all the connections between computers in different places,
considered as a real place where information, messages, picture etc. exist. In other worlds,
logically, a cyberspace is the place where digital information is related with human
knowledge and the world where various network systems, economic systems and cultural
systems are combined through the Internet.  Such a cyberspace is a space where new types
of communication, business  transaction, educational interaction, other transactons, and
entertainment are engaged and is a territory for people seeking a new culture different from
the ome in the current society.

There are some terminologies similar to cyberspace. That is, artificial reality, virtual realit
yl, virtual world, virtual environment, microworld, etc.

Considering a cyberspace as the most comprehensive concept among such terminologies,
this paper defines a virtual reality by the cyberspace which reflects a real space tangibly
and call territory expressed with virtual reality techniques by cyber-geospace. That is, a
cyber-territory 15 a cyberspace that is orgamically grafted to the real world,

3.3 Cyber-Geospace

Most figures of Korean territory circulated in the geographic information market on the
internet, as shown in <Figure 2=, is a type of 2-dimensional flat map. However, such a
2-dimensional figure is quite different expression from the 3-dimensional ome in the real
world. That is why 2-dimensional map is easier for users to understand than 3-dimensional
one. Besides, so far, we have lots of technical restrictions to express 3-dimensional figures
on a plane in the map production process. But nowadays, according to the technical
progress, we can make and show 3-dimensional cyber-geospace even in the internet, as
shown in <Figure >

In this paper, we define formally cyber-geospace as "the dynamic second territory of

1) Wirtwal reality is an cyber-environment produced by a computer that surrounds the
person looking at it and seems almost real bub not real phypsically.
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Korea not only to manage the land systematically and deal with administrative services for
the people in aspect of public sector, but also to contain economic activities of corporations
and the dtizens' everyday lives in aspect of private sector, in a virtual reality made by
digitizing various faciliies and buildings as well as the entire territory including ground,
underground and even the sea”

Theretore, such a cvber-geospace will be a fundamental national information infrastructure
for the ubiquitous world in the near future,

<Figure #= An Example of 20 Map Circulated in Market
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4. STRATEGIES FOR CYBER-GEOSPACE

41 New Digital World of Integrating STM

Human being has continuously challenged to new technology and knowledge. Its history
is a long way of opening new frontiers. During the last decade, human being has created
‘invisible continent’, ie. cyber space, by computer and Internet technologies. Human being
now  accumulates all information, knowledge, technology, and even goods in the cyber
!;F'J.CL".

People who discovered new continent of America in the fifteenth century now lead
world's development. In the future, people who discover another new continent will take a
leading role of world's history. In the coming Evernet era, people who build and utilize
cyber territory will have great influences on real territory. Thus, there will be a harsh
competition among nations fo preoccupy cvber territories,

If a foreign country precccupies our cyber-meospace betore we do, we will lose arena for
digital activities necessary for preparing Evernet era. We might encounter cyber colonial
periods if we fail to have our own cyber-geospace. Thus, it is time to prepare appropriate
strategies for building cyvber-gecspace with national vision.

4.2 Creating Space for All Digital Activities

Cyber-geospace has both of spatial and temporal elements. In this reason, cyber-geospace
has a great capacity on adopting and integrating related information. Cyber-geospace accepts
all kinds of existing digital activities from administrative works in public sector to
productive ones in private sector. In this sense, building cyber-geospace is, after all,
construction  of  cvber  infrastructure  for  newly coming  digital  economy.  Although
cyber-geospace is inevitable movement towards future, there are also some problems to be
solved. Those include privacy, security, and copy right and also require careful approaches.

4.3 Another National Territory Enabling Simulation

Cyber-geospace overcomes time and space limitation in physical real world and makes
possible to deal with virtual reality. It can simuolate our physical real world. Onee after
temporal GIS technology becomes widely  available, cybersgeospace in the computer will
evolve from static space to dynamic one. Then we can embody diverse spatial plans we
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have in mind in the cyber-geospace. We can predict how physical real space will be

changed through simulating it in the cyber-geospace. It will help us to shape our physical
real world in most desirable forms by allowing various simulations,

44 Leading Cyber Global Village by Cyber-geospace

Some countries are now concermed about cyber-geospace or cyber cities, but most of them
are just at the very beginning Although physical real space of Korea is somewhat lagging
behind than that of advanced country, Korea can have advanced cyber-geospace if it goes
ahead of other countries. It is not a difficult job once Korea reaches national conmsensus.
Korea already has well-prepared information infrastructure, such as broadband internet and
high possession ratio of PC per household. Meanwhile, in near future most countries will
start to build cyber-geospace, and such efforts together will shape cyber global wvillage.
Korean government should begin to build cyber-geospace as soon as possible and take a
leading role of building cyber global village,

4.5 Cyber-geospace Technology for Future Momentum

Rapidly growing information technologies are ultimately pursuing the integration of space,
time, and man, namely 5TM. The most useful and appropriate technology for integrating
S5TM is GIS. Cyber-genspace is built on this GIS technology and mirrors physical real world
on it Again, cyber-meospace integrates 5TM, compromises all existing digital activities, and
provides another national territory  enabling  simulations. Because of complex nature of
cyber-geospace, a  new  synthesized  technology  including  all  individual — information
technologies is essential for building cyber-geospace. Thus, building  cyber-geospace  also
provides a new opportunity for advancing information  technology. New  technology  for
cyber-geospace will be a great growth potential for the future. In addition, it will be an
important judgment criterion for international competitiveness.
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5. POLICY MEASURES FOR CYBER-GEOSPACE

Cyber-geospace project covers entire nation and also includes citizen's everyday activities
on it. In this reason, the project should be conducted under long-range plan. It is desirable
that the project is propelled under the directorship of "Cyber-gecspace Committee.” The
“Master Man of Cyber-geospace” is also required to guide the project systernically and step
by step. Total times for the project will be about 10 vears for the 4 phases of plan,
prototype, diffusion, and integration. The estimated cost of building cyber-geospace is about
a trllion won?). Funding problem can be solved by sharing expenses among central
governments,  local  governments  and  private  participants.  Private  firms making  an
investment might have a right for site lease or information distribution. In addition, some
supporting measures are also required for successful implementation of cyber-geospace
project, like consolidation of related laws, promotion of related industries, and reinforcernent

of public relations and educations.

5.1 Measures by phase

To achieve long-range poals of cvber-geospace project, a  step-by-step approach is
necessary. The suggested strategy consists of four phases-plan, prototype, diffusion, and
integration. First, in the plan phase, the first Master Plan of Cyber<meospace is established.
The plan specifies overall goals and objectives for the project. Second, in the prototvpe
phase, an sample of model system is designed for one mid-sized dty. It aims at preparing
guidelines and standards to minimize trial and eror in next phase. Third, in the diffusion
phase, projects for the rest of 231 municipalities are carried out successively. Fourth, in the
integration phase, a integrated system for all 232 municipalities are built up. Then, the
cyber-geospace  project for the entire nation is completed. Details are shown in the <Table
=

2y 1 trillion won is approsimately 530 millicn dollars (1 dollar s about 1,30 won as of
Novermnber 20003
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<Tame 2= Phases and Scopes of Cyber-geospace Project

Phase Year Milesicne Areg
Establishrnent of 1" Master Plan for
FPlam ™y Cyber-gospace Enlire nation
Eslabdishirment of cyber-geospace commmities
Preparation of guidelines and standards Ce o
Frrtetype Y1 | Eaablishment of 1" Action Plan 1 michakee cliy
Motification of guidelines and standards - .
el Beginning, of 7 metropolilan area projects 7 mgtropliin. ane
Py Consolidation of related laws 7 melropolilan areas
Beginning of % province area projects % prowvincial areas
- . ; ) 7 melropolilan areas
4 Building Strategies for technology export 10 cities and fies
- Establishment of 7™ Master Plan for 7 metropolitan areas
Cyber-gospace 15 cilies and ocourities
Criffue=ion
. nd . 7 melropolilan areas
™6 Eslablishrment of 27 Action Plan 14 cities and fies
- . 7 melropolilan areas
7 R & D for mew technology and policy base 0 cifies and ies
Y8 Consolidation of guideline, standard, and policy | 40 clies and counlies
o E & D for system integration 40 dties and counbies
. Integrated systems of 232 municipalities . .
Integration Mln Completion of cyber. . Enlire nation
5.2 Cost

The total costs for building cyber-geospace are approximately 1.3 trillion won. However, if
national framework data is constructed as it planned and wtilized for cyber-geospace, about
450 billion won®) will be saved. In this case, the total costs for cyber-geospace becomes B85

hallion won.

3) Youne-Pvo Kim. Shun-Hee Han, Mi-leong Kim. 2000112, © vber Territorv Construction in
Digital Ages Kyonggi Korea @ Korea Hesearch Institute for Human Settlements.
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<Table 3= Costs of Cyber-geospace Project by Plan Year
(Unit: Billiom Won)

Prototype Diffusion Imegration RAD,
sum Proect | Tatal
PY1 PY2 | PY3 | PY4 | PY5 | PY6 | PY7 | PY8 | PY9 PY10
Wenagemenl
6 22 89 | 113 | 145 | 158 | 220 | 253 | 260 5 1,271 64 1,335

5.3 Clrganlzaﬂn-n

Cyber-geospace project should be conducted on national level with long range plan. So,
first of all, an appropriate organization should be established. The suggested Cyber-geospace
Committee s inter-organizational committee  that aims at promoting and  managing
cyber-geospace project. It is composed of steering committee, coordination group, advisory
board, and sub committees. It also has adjunct organizations, such as policy and technology
research center and cyber-geospace management center. The committee not only  indude

public sector players but also various private participants,

6. CONCLUSION

Cyber-genspace presents national territory and faclities on it vividly. This makes possible
to encompass diverse digital activities and thus brings the effect of territorial enlargement.
Three-dimensional cyber<peospace can embrace all digital activities like economical, political,
social, and cultural affairs. Citizen's digital activities will meet a tumning point in near
future. Cyber-geospace is opened to the world, and it is an arena for sodo-economic
interchange between Korean and all people in the world.

Cyber-geospace is not a real territory and thus enables ws to simulate various spatial
situations. It can collect information from physical space and embodies it on the cvber
space. [t can help us to create diverse virtual realiies. For instance, solutions for many
planning issues, such as Kyungbu express rail, Bukhan mountain tennel, Ssermankum, in
Korea can be generated and evaluated beforehand in the cyber-geospace.

Cyber-geospace  will  accelerate  the advent of ubiquitows world  that  allows  free
communication among  "P2P", "P2T", and "T2T" to happen. Individual information
technologies like wireless electromic tag, GIS, GPS, ITS will be fused each other. It is no
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lomger mere imaginations that parcels with wireless electronic tags are traced from gathering
points to delivering points in real time and that goods with chips are managed from
production lines to dump sites. Cyber-geospace is a foundation for this future. To make
vbiquitons  world  possible, ie. U-home, U-education, U-health, U-post, U-robot, and
U-campus, we meed a container of related information hke cyber-geospace,
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1. SECTION 1

1.1 What is NSDI?

There is widespread recognition that the data layers and tables in most geographic
information system(GI5) databases come from multiple organizations. Each GI5 organization
will develop some, but not all, of its data content, and other lavers will come from external
sources, This results in a system in which GIS data management is distributed among many
HSETS.

GIS users are hungry for quality geographic information; therefore, there is a fundamental
need for users to share their data. Vast resources of information are available today, but the
task of finding exactly what you need and knowing the quality and currency of the
information can be daunting,

Furthermore, wsers often duplicate data collection work, While collaborative efforts are

often used, massive duplication of GIS datasets is quite common and costly.

Bottom line: GIS users need a mechanism to effidently catalog and search for available
geographic information and to openly share this information.

1.2 The NSDI and GSDI Vision

The MN5DI, or Mational Spatial Data Infrastructure, is a concept developed by the United
States federal government and other state and local governments. The Global Spatial Data
Infrastructure (GSDI) is a nonprofit organization composed of individuals, industries, and
more than 50 countries whose mission is to support ready global access to geographic
information. The NSDI and GSDI promote the vision of a framework for GIS wsers to
openly share geographic information and to collaborate on data development (Figure 1).
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<Figure 1= Tha wsion of 2 Matonal Spatal Date imdrasiuciue & based on GIS usars opanky
stairg kew =5 ol GIS mlonmation and (ke abily of wsers o ssarch for and  descower
informalion sels across e Workd Wide Web, Users should also be able bo access dafasels
though a vanaly of mechansmskor eample, via comeclions 10 dala sireaming sandces, actess
o map sanicss, and dald downloads in numenus desed fornats

1.3 How does an SDI work?

The Spatial Data Infrastructure(SDI) concept  describes  requirements  for  computer
technologies, policies, and people necessary to promote the sharing of  geographic
information  throughout  all  levels of government, private industry, Non-Governmental
Organizations(NGOs), and the academic community. The SDI interconnects GIS nodes across
the Internetand, in many cases, over secure networksto share information with one another
openly(ie, based on the best available set of working, widely adopted practices and
methods). These and other types of GIS portals are being built at national, state, and local
levels for geosraphic information access and sharing. It is expected that many of these
portals will be central sites that users can readily access and search.

A recent Pederal Geographic Data Committee{RGDC) slide summarized many of these key

VIS0

- One-stop shop search system for geospatial data.

- Data is described through metadata and mede searchable through many loca cataogs
known as Clearinghouse Nodes. ! Each catalog is registered with the FGDC.

- Ability to search any node.
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- Includes free and for-fee data
- An open, globa network for GIS users, government, business, NGOs, etc.

Al its most basic level, an S0 is realized through catalogs holding documentationimetadata)
about available GIS datasets and Web services. This s similar in function to the mle of the
card catalog in a library that references and organizes all library holdings. For example, GIS
holdings can include static and interactive maps, map layers, applications, analytical models,
reports, datasets and databases, and GIS Web services. Each of these documents can be
documented using standards-based metadata.

Figure 2 shows three key activities of an SDI:
- GIS data publishers document and register their datasets in a metadata catalog;
- Users search for data at GI5 catalog portals to find potential datasets for uwse. This is

similar in concept to a library catalog search; and

- Users directly connect to a GIS data service or download datasets for use in their
application. Intensive data investigation(via live GIS data services) is often a crucial
step before advanced GIS use.
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<Figure 2= The buldng bocks of e NSO and G500 achiechre, contanng
e G5 calaiog podal and GIS nebeork concepis.

1.4 About this document
A Spatial Data Infrastructure requires:

- Catalogs of GIS data holdings(the building and hosting of a series of GIS catalog

- Content standards{adoption by user communities of common, multipurpese GIS data
modils)
- A commitment by data publishers to ensure a persistent trusted source of GIS
information and services at their Web sites(the
Portals require much more than a metadata catalog that can be searched on the World
Wide Web and a data delivery framework. This technical paper focuses on the first
requirement: GIS catalog portals. As presented in this paper, catalog portals require a
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complete information system for geography, tools for data import and export, tools to
validate data, tools to serve metadata catalogs and data, search and discovery tools, tools to
explore and use data, and tools to build and manage GIS data.

In this paper, a framework for building open, interoperable GIS catalog portals will be
presented. It covers the capabilities of the ArcGIS  software currently available from ESRI
and how these tools can be used in the critical aspects of building, serving, and using GI5
catalogs in an 5DL

This document will also share some thoughts on practical methods that might be applied
across the GIS profession to build such portals. The topics presented here are based on the
results of a series of case studies developed through implementing the Geography
NetworkSM and a number of GIS catalog portals at user sites.

2. SECTION 2

21 What is a GIS catalog portal?

A metadata catalog for a GIS plays the same role as a card catalog in a library. The card
catalog in a library has a record for each holding. All catalog records are compiled into one
comprehensive catalog and indexed by author, subject, and title{and other keywords) so that
the catalog can be searched. In a GI5, each dataset has a metadata document. The concept
behind a GIS catalog portal is that these metadata documents are collected into a
comprehensive metadata catalog that can be indexed by various means, such as by geographic
location. The catalog portal can then be searched to find candidate datasets for use. Just as
in a library search, each metadata record in a GIS catalog portal search can be viewed.
Optionally, users can connect to and explore the actual dataset to make a decision about its

potential use. This is a critical function necessary for advanced GIS applications.
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<Flpure 3> A meladala calalog comains data thal can be searched or browsed

It is also important to note that a library catalog references books as well as many other
types of holdings. In turm, the information holdings in a GIS should include more than
datasets, and each should be documented, indexed, and cataloged for searching and sharing,
For example, GI5 holdings can include:

- Static and interactive maps

- Map layers

- Three-dimensional scenes

- Applications

- Analytical models(e.g., geoprocessing scripts)
- Reports

- Datasets and databases
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- Tables
- GIS Web services
- Achwvities and events

- And much more

The GIS metadata catalog can be thought of as the organizing framework for a GIS just
as the card catalog reflects the organization of the library as a system, such as the
organization of its shelves. Similarly, a GIS network and its catalog portals can be thought
of as the organizing framework for a multiorganization GIiSeg, a state or national GIS).
Each GIS requires a catalog that documents its data holdings and provides fast access to
them. The goal of metadata must be to create consistent documentation for these holdings
s that searches work across GIS systems.

There are already many examples of catalog portalsmany of which provide GIS data -
that support information search and discovery. A short review of a few very typical Web
portals provides a helpful context to gain a broader understanding of whats available, how
they work, and some of the key characteristics that will be important to build a working,
practical Spatial Data Infrastructure,

General Web Searches

T W.E‘:KP&]L‘L’HIH

Commonly used Workd Wide Web search  engines for Web
comtent. Web searches are ad hoogquite free form amd  designed
tr support  many  unforeseen purposes. As everyone  has
expericnesd, keyword searches for Web sites are hit and miss,

werw . yahoocom
wowalltheweboom
woww Dol com
www.askieeves com
Library Catalog Searches
hittp:/ fcatalog bocgov

The Library of Congress Catalog search Web site.

Library catalog searches are based on well developed cataloging,
principles  from  the  field of library  sciemce(eg,  standardized
koyword lists, detailed cataloging guidelines, and ability o

copy MARC meoords from publishers into each library catalog).
This paper discusses  the  potential wse of  library  science
methods for b‘lJi.llJ.il'LS consistent CilS -;,'.aml-:_:-&."t
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GIS Portals

http:/ /1301152184

The UBL of the PGDC Clearinghowss, which is a oollction of GIS
sites, known @ Clearinghowse Modes, To scarch many catadogs, you
perform a distribubed  search aooss. sdected  nodes. The  distribubed
search method  has not worked well in pradice for  numerous
moors(igs, sarch sites may oot be online so no guaranteed  nesults;
vach sibe takes a performance hit for every soarche thens

s ome result set b investigate for each search node,  making
comparisons difficult performance is dismal). Recent shudies indicate
that =earch vsers connect directly to selected nodes and browse for
data, which s abo quite ineffent.

www. geosraphynetwork oom

ESREs central catabog portal, where wsers can search for, discover, and
directly connect to numenoes G5 Web sorvios and Data Dowmloadd
sites, The Goography Network  reforonces dafasets and  servioes for
volunboor GIS participants, Additional =ibes have been addoed over time
o help ESHI kam abowt best practioss and methods. BSEL also uses
this o better understand  wser  requirernents and  bether  design

capabilities in its commendal soffware.

“W.Etﬁﬂmﬂm.ﬁlw'

The GIS catabog portal for the US. Burean of Land Management and
the U5 Forst Service = built esing the same techoology as the
Caeography Metwork, I goal is o provide an aocess portal o Federal
Lamels information including the Public Lawd Surviey Svstermn (FLSS)

www.deli.dor state mnus

Browsing each Wb site with its own umigue Lyout and desigm & the
most typical acoess method wsed today for finding GIS data. This s
the State of Minnesota  site for GIS data soarch and acguisition. Most
GIS use at such sites is b search for data by browsing the Web pages
at this sbe

hitpe /S datarmil udedechef
rabioralmappikst
irclesc bt

The State of Delaware  DataMIL site &= an example Wb site for
searching and delivering data layers as part of the USGS Mational
Map. Also listed is the State of Texas Geography Metwork portal for
searching and finding GIS data State-wide, These ane two in a series of
GIS sibes that provide modern GBS catalog, services for searching,
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UDDI Web Services Portals

https/ fudddimicrosftoomydefoult. | T ok listed bere ane examples of UDDD registries wherne
=g Microsoft®  [BME® and SAP provide search portals for SOAP-besed
hitp:/ fweww-dibmoen/anviasu Web services.

clel LDDI or Universal Description. Discovery and Isfegration, s @
hitp/ fudd sapoom stamclards-basd  spedification for megistering and  discovering
SOaMbasesd Web services on the Wi, UDD = similar in concept to
MalH, LD is part of a computing mduskny imdbabive o creabe a
platorm  independent,  open framework  for chscribing services,
discovering  businesses, and  inbograting business services wsing the
Inberrmet

Fach megistry contains descriptions of  usinesses and Web wrvices
and will be used by entities b make information available abot
businesss amed  their srvice offerings. Gemerally  speaking,  LUDDI
regEtrics are immature companed o GIS industry work on

catalogs, Howewver, the catalog of bosinesses and entities ab these
Web sites is worthy of contioual meview as Web services matune
over b

Commercial Search Portals
hitpe/ S armason com A omice exampke of a ssnch and discovery Web ste that provides

wsebul overview information andd recommendations. IWs casy o find

what you nevsl and to discover mone candidates besed on

vour use historyiegs, The page you made”, "Customers who bought

this title alse bought™)

2.2 Characteristics of successful GIS catalog portals

Ideally, GI5 catalogs should support a search and discovery experience that more closely
resembles a library search than an ad hoc Web search mechanism in broad use today and
the current GIS data Web pages.

For an SDI to be practical, searches must work consistently and efficiently from site to
site, datasets must be easy to document and the metadata documentation must  be
consistent, arnd catalogs must be easy to build and maintain and must support widely wsed
GIS datasets and formats. Catalog records must communicate clearly and be easy to
understand. GIS catalog portals must also be built using widely adopted  information
technology(IT)  and GIS  technologies(esr,  database management  system  [DBMS], Web
services, HTML, XML, and GIS formats).

Here are some useful criteria to think about when building a GIS catalog portal:

- Datasets should be consistently documented and discovered through standard searches
from site to site. This requires that metadata documents be consistent from site to site,



Notion: In addition to adhering to metadata content standards, catalog records(ie.,
metadata) should be buwlt using widely adopted library science prninaples,

- Portals should support searching against a single server, not many servers via
distributed searches.

- Searches must be fast and efficient.

- Servers should control access levels to each catalog and s contents. Sensitive
information must be private and secure. Accepted [T strategies mwst be employed to
manage security, access levels of availability, and keep track of to whom each dataset

15 accessible.

= There should not be a big load{a "tax") on servers that host a participating metadata

- catalog in an SDI. Searches should only hit the targeted server.

- Portals should allow you to view metadata records to determine if a candidate dataset
is suitable for the intended wse.

- Portals should allow you to access and view geographic data and Web services directly
through a GIS catalog portal when available, Maps should be viewable in the users
Web browser or with GIS software to display multiple data sources along with data
fromm local sources,

- Search results should include up-to-date gquality and summary information, which
should be held in the catalog as standard metadata.

- Portals should be built using widely adopted information technologyie.g., DBEMS, works
through firewalls, supports Web service standards, and utilizes commercial off-the-shelf
[COTS] GIS tools).

- Portals should always be available for reliable access and searching,

- Portals should support key IT and GIS standards(e.g, Web services frameworks,
International Organization for Standardization [I50)/FGDC metadata, mest commaonly
used GIS file formats and Web application program interfaces).

- Portals should be practical to implement and maintain,

- Portals require more than publish and search tools. They must also provide exploration
tools to learn more about candidate datasets, Users need to explore more details of
many datasets to determine the suitability of the dataset for their specific use.

- Portals should support a range of methods for online data delivery(e.g. live data
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streaming, commonly used data formats, FIP download, and CDROM). Long-term data
delivery should be through guaranteed highly available and high-performance  data
streaming services.

- Common data representations and  essential content  standards  are  important  for
collaborative efforts to assemble data from many federal, state, and local partners.
Data content should  employ  generic  tvpesjeg, OGC<compliant  simple  features)

whenever practical. Data content must be multipurpose, designed to support most
common SIS applications.

- Portals should support the ability to ) when new or updabed
data, maps, activities, references, and so forth, have been added to a favorite search
el

- Some central portalsoften referred to as Clearinghouse Nodesshould enable  selected
users  the ability to  publish{register) map services, images, geographic datasets,
geoservices, spatial solutions, geographic and land reference material, and geographic
activities or events to share with others through submission of online forms, Data
providers should have the ability to update their metadata submissions to reflect edits
and wpdates over tme.

3. SECTION 3

3.1 How to build a GIS catalog portal

GIS catalog portals require much more than a Web page and a metadata standard. They
also require complete tools for a GIS and the best methods and practices currently available
o apl:ll:,' these GIS tools.
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GlS users will perform the following tasks to build a GIS portal:

- Create GIS data holdings and agree o make selected datasets available to other users,
- Document these datasets with standards-based metadata.

- Compile the individual metadata documents into a metadata catalog.

= Publish the metadata catalog as a Web Service that users can search,

- Build a custom gezetteer for geographies covered by the GI5 database so that
meaningful geographic searches can be performed against local place names.

- Build a Search Tool, most typically a Web browser application for searching and
browsing the metadata catalog,

3.2 Building a central GIS Catalog portal

Many have a wision for central portals at state, local, and national levels. There is a
commen vision for one central GIS portal in each state and one in the federal government.
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Many believe that the central federal portal is the role of GeoSpatial OneStop, which will
be further explained in Section 5. Many expect that numerous large local governments{such
as a regional council of governments [COG]) will alse host central GIS portals,

Two common strategies for building central portals include:

- Perform distributed searches from a centralized Web site (e, the current FGDC
Clearinghouse implementation); or

- Harvest catalogs into one central catalog database for focused search and access.

3.3 Distributed search

Through a series of pilot projects and prototypes, ESRI discovered numerous challenges
with each approach but determined that the distributed search method was problematic.
Some of the problems encountered with distnbuted search portals mcluded:

- Performance hit by each GIS portal for every search through the distributed framework.
- Bad performance.

- Result sets were very difficult to interpret,

- Results were dependent on online available services, Many portals were frequently

down or offline.

34 Ha.nresting

A recent study on the use of the FGDC Clearinghouse discovered that most users do not
perform distributed  searches at this site due to such problems. Instead, users went to
specific GIS portals and browsed their Web site to find datasets relevant to their GIS
projects.

The second strategy for central GIS catalog portals is one of harvesting, The concept is
that a number of collaborating GI5 sites would periodically share their catalogs with one
another. Ome central site would harvest these catalogs and compile them into one
comprehensive catalog that could be searched. GIS users would connect to and search these
central GIS catalog portals. Since GIS users already share GIS datasets, harvesting appears to
be a practical solution that will work (Figure 4).
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In cases where central portals are to be built, harvesting and sharing tasks include:

- Harvest catalogs of collaborating organizations to allow for a single centralized GIS
portal.

- Export catalogs to include in other central GIS portals,

- Scheduled synchronization of shared metadata repasitories(Figures 6 and 7).

This requires a formalized structure for multiorganizabional collaboration,
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35 How to use a GIS catalog portal

Users need to find GI5 data for wse in their applications. They need to explore datasets
and often perform further geoprocessing on the data to make it usablefand often simply just
to certify that the dataset is appropriate for use in their applications).

Users perform the following tasks to discover available information at GIS catalog portals:

Connect to and search specific portals{e.g., connect to Delaware DataMIL).

Discover and investigate candidate data to find appropriate datasets for specific
purpeses, This may be as simple as reviewing the metadata record for a dataset or as
involved as further geoprocessing on the data for validation. Advanced exploration
typically occurs in concert with steps 3 and 4.

Connect to live data services (e, a GIS Web service), download data jeg., from an
FTP node). or contact the provider for the data.

- Imtegrate and use the selected data in the application,

4. SECTION 4

4.1 How is ArcGIS used for SDI?
ArcGlS tools can be used for SN in the following wavs:

- Client access. ArcIMS® includes a range of client applications to connect to and use
standards-based Metadata Services and GIS portals. ArcIMS clients used in a portal can
include the Metadata Explover, various HIML- and Java  ased Web-mapping clients,
and other GIS desktops. Additional GI5 desktops from ESRI include ArcReader
ArcView® ArcEditor MapObjectsio or Java, and ArclPadio

- Create, manage, and serve metadata. With ArcGIS, users can create and wpdate FGDC-
and [SO-compliant metadata (Figures § and 9). Using the standards-based ArcIMS
Metadata Service and ArcSDE®  wsers can manage and serve metadata catalogs on a
local network, a secure network, or the World Wide Web, The ArcIMS Metadata Service
can be accessed through standards-based  ArcIMS services and  through Open GIS
protocols, such as F39.50.
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- Create, manage, and serve GIS information. GIS users build and manage their
geographic data and information using ArcGIS and ArcSDE, They can openly serve
data, metadata, online maps, and other information using ArcIMS. ArcIMS services can
be accessed with a wide range of clients via GIS and XML-based Web services
standards.

<Figure 8 & complete metadala document can be created for oalasers
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<Figure 8= AmCatdog sdomates much of the work In docimentng dala Snphy point
ArcCatelog ab the dsla o sufornslically pepubsle e mhersnl metadsia propadies 2g,
coondinale sysem, featune oiass, and alirbute Sed narmes).




a4

While a broad collection of new GIS capabilities is required to meet the spedalized needs
for information cataloging and searching, all the key tools used for building a complete GIS
are also necessary for building and maintaining a catalog portal. ESRI provides full support
for these in its ArcGIS product line;

]

=

]

Yracteal database dn:gigns implc-mnntcd with full-function GIS

A formal, standards-compliant data model for GIS data. The geodatabase is an obgect
relational data model that manages information in any number of DEMS architectures
and adheres to the OGC and 150 simple features specification for multipurpose GIS
data.

A tormal,  standards-compliant  design for  metadata  documentation  that  supports
discovery methods that, ideally, are consistent from site to site. Searches must be
mare like a library search than a World Wide Web search (ie, GIS cataloging
methods should be based on widely adopted library science principles and methods).
A metadata catalog database for all published data holdings,

Common content standards. ESRI publishes essential data models used in practical
real-world  GIS  implementations.  See  hitp:/ /support.esri.com/datamodels  for  more
detailsfor more details

ArcEditor and ArcInfo, These advanced GIS seats include database construction tools
used to assemble and maintain multipurpose, generic GIS datasets.

Comprehensive El:'i.l"II.'IE

Data conmversion

- Data automation

]

Geoprocessing and validation

Geoprocessing  tools, A comprehensive collection of  geoprocessing  tools must  be
available that work on all GIS data types to support format conversions, topology
construction,  coordinate  management,  tabular  and  attribute  manipulation,
generalization, GIS scripts for repeatable validation and quality assessment procedures,
analysis to derive new information, and many data manipulation tasks,
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o Efficient metadata documentation tools, The ArcCatalog application that comes with
ArcView, ArcEditor, and Arcinfo has a full suite of documentation (metadata) tools.

o ArcCatalog is a standards-based tool for documenting each dataset. It is highly efficient
and automates much of the work by sensing all the properties inherent in a dataset, It
will automatically populate these metadata fields for vou, ArcCatalog also supports full
import, export, and metadata format conversion. Users can start with standard
metadata abstracts so that many organizations catalog their datasets consistently.

o Tools for assembling a metadata catalog, including tools to build, manage, update, and
replicate  the  GIS  metadata  catalog,  Three  technologiesArcGES,  ArcIMS,  and
ArcSDEsupport these functions, ArcCatalog, along with ArcSDE, provides support for
building a metadata catalog in any commercial DBMS, ArcIMS provides a Metadata
Catalog Service to orchestrate this effort among collaborating organizations. These tools
help vou easily build a metadata catalog. Its much like building a directory of files
and folders. This also includes the following:

- Tools to build, maintain, and update the metadata catalog database,

- Tools to manage catalogs, associate documents with one another, organize catalogs for
easier browsing and searching, and so forth,

- Tools to harvest and share metadata catalogs.

- Tools to replicate catalogsicoming in ArcGIS 9),

o Laretteer tools

- Tools to build and maintain a custom Garetteer database. You can add place names
and locations from any feature class for your local geographies. Your gazetteer can be
fully integrated with the geographic features in vour GIS database. For example, vour
Gazetteer tables can be managed as a comprehensive names database that is fully
integrated with all of the feature classes in vour database,

- Garetteer Search tools, For example, find a place name and see an ordered list of
matches.

& The ArcIMS Metadata Service. Web tools for publishing and searching the metadata
catalog.
= Tools to publish GIS catalogs as a set of search and browse services,
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- Tools to serve data and map services for published datasets{optional),
- Web site management tools to maintain high availability to both the catalog and data
SETVIES,

- Tools that support all modern catalog services standards.

o Metadata Explorer, Web-based search and discovery tools.

- Metadata Explorer is an HTML, browser-based application that includes a set of
discovery and search tools that enable users to connect to and search and browse the
GIS catalog, This tool can also be used to search any Z39.50compliant portal.

o Thata dissemimation tools in ArcIhS,

- Tools to dlnad]:.r conniect o and use GIS data.

- Tools to download data in any number of common GIS formatsie.g, clip-zipship or

& Database management tools to allow transactions and updates against all information
sefs, incleding metadata documentation,

5. SECTION 5

5.1 Key metadata concepts and methods

The role of metadata is the key to the SDI wvision. Thus, it is critical to recognize the
appropriate role of metadata within this context It is important to simplify the metadata
discussion o fundamental goals about data sharing,

hetadata is documentation abowt a GIS dataset and 15 wsed b

- Support catalog searches.
- Provide simple high-level descriptions.

- Provide details to determine appropriate uses for a datasetespecially when the user
cannet directly connect to and browse the dataset to infer those details,



GIS Technology for Cyber-Geospace 87

A number of metadata content standards exist. Each provides an overwhelming list of
required and optional fields, which tends to coud peoples perceptions of the work
involved. As presented in previous sections, COTS software tools exist that simplify the

work involved.

5.2 Strategies for cataloging GIS data

Numerous metadata content standards have been adopted worldwide, incduding FGDC,
and Comité Europé 1 de MNormalisation. Most have a huge number of properties that can
be used to document each GIS dataset What are all of these felds, and why are they
there? There are four primary roles for this content:

- Fields that help to describe the GIS dataset in much the same way that a card catalog
record describes a library holding What is this thing, what is it about, etc. These are
the fields that enable consistent searches.

- Fields that describe some of the dataset properties that are inherent in the datafits
map projection, its feature presentation, its attribute fields and types, how  many
features, etc.). Recall that these can be automatically semsed and recorded for each
dataset using ArncCatalog

- User-defined information that expresses accuracy, use, relevant scales, data sources,
currency, contact information, and so forth, of each dataset. These are often very
critical details that help other users determine the suitability of each dataset for their

L5,

- Consistent catalog and search information, such as keywords (based on library science
methods and practices).

While each metadata record seemingly contains an unmanageable amount of information
on each of these four topics, the task of documenting each dataset according to standards
neednt be complex or manually intensive. The following table presents some strategies for
compiling consistent, searchable metadata documentation across 2 wide range of GIS
databases.
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Cataloging of GI5S datasets is different than cataloging books in a library. MARC records
are completely self-contained card catalog records for library holdings, while each GIS
dataset has some properties unique to each instance. GIS datasets differ from site to site
(eqg., in their area of coverage, attributes). Yet each dataset that is based on a common data
model will share a number of common properties with other datasets,

The common data model should include a common metadata abstract and template for
that data model as the starting point to document each instance of a dataset. Library
scientists could help GIS users prepare useful abstracts that will support more consistent
and reliable searches if adopted by the GIS industry.
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6. SECTION 6

6.1 A possible vision for building a national GIS network

Most state and federal GIS organizations are interested in Web dissemination of GIS
information using portal sites. Each major govermnment agency responsible for GIS data
content should provide access to this information and in many cases is required to do so.
Further, there is a shared vision that each state and federal agency will host sites that act
as GI5 repositories for sharing and maintaining key geographic datasets for access by other
HSETS.

Each repository would house GIS information as well as a metadata catalog that describes
the data holdings available at the repository. Optionally, each catalog could also reference
data holdings on external servers. In the 199k, such portal sites were often referred o as
Clearinghouse Nodes.

There is broad acceptance and excitement about this vision, and it is being widely
adopted. For example, this concept forms the basis of the USG5 Natiomal Map; the FGDCs
Geospatial One-Stop; and the US. Bureau of Land Managements Geo Commumnicator Web
portal. Most states are developing similar portals, such as the Delaware DataMIL, the State
of Texas Strat Map, and the State of Utahs State-wide Geographic Information Database.
Many other GIS portals exist or are in development across the country and around the
globe. There is no doubt that numerous portals will come online in the coming months that
allow easy access to their GIS data holdings.

Yet if the GIS community does not quickly come to terms with common metadata

descriptions for each dataset instance, GIS catalog searches will be inconsistent across nodes.

6.2 What organizations should participate in assembling the National Spatial Data
Infrastructure for the United States?
The US FGDC has a concept called the GeoSpatial One-Stop for organizing information
access for the key federal agencies that are responsible for various layers of GeoSpatial
information.

Each organization that creates and shares key GIS datasets with other uwsers should
participate. This includes strategic sites in each state as well as federal partners. Each of the
30 states that comprise the United States as well as key federal agencies who own the
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responsibility  for key thematic layers of GeoSpatial information  should  participate  in
building CeoSpatial One-Stop portals for the country.

The WN5DI wision for the United States is to interconnect the constellation of state and
federal Web Portals as well as the set of focused sites referenced within each catalog portal.
Many states are moving ahead on their plans for GI5 catalog portals. In the federal
government, a critical part of the N5DI vision is the deployment of a federal GeoSpatial
One-Stopone comprehensive search portal for federal geographic data.

Why will this idea work? The United States works wvery well for this concept of
distributed responsibilities. The 50 states and six territories are a manageable collection of
government  bodies. Fach state is well known and easy to remember. Many governing
functions are the responsibility ofthat is, distributed toeach state. Most fully manage their
GIS data stewardship responsibilities and coordinate GIS activities with their neighboring
states, local governments, and collaborating federal agencies. In many, if not most, states,
federal GIS organizations have begun to define their main connect point to find GeoSpatial
information for the statefeg, the Utah Automated Geographic Reference Center, Delaware
DataMIL, Texas Geography Metwork).

Since the name of each state is known, every GIS user can readily identify each state and
thus should be able to visit the states main GIS catalog portal. From this portal, it should
be very easy to find data as well as to jump to other key portals within the state, such as
a regional COG or a municipal GIS portal. Perhaps we should promote the use of common
URL comventions to be used by GIS atalog portals, such as www.nsdi b gow
tor Texas and www.nsdicagov for California.

6.3 GeoSpatial One-Stop

The federal government has a similar vision for a common one-stop portal. Just as a user
could visit any state site as a jumping off point, Geobpatial One-Stop can be the jump point
for all federal GIS datasets.

This collective vision means that there would be 30 state portals and one main federal portal as
imitial access points for all government (35 datasets in the United States. The federal onestop
portal should also provide access o the major database stewards in federal agencies, such as the
US, Burcau of Land Managements portal (hitps/ Swwwgeocommunicator.gov /),

There is broad support for the GeoSpatial One-Stop and the GIS community insists that
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this portal is crocial to build. Most professionals recognize that this can be implemented
today using available commercal GIS tools,

The current technical vision for the GeoSpatial One-Stop has been focused on
interoperability research for future use and by theoretical debates on whats needed. The
United States should focus on real implementations using  todays widely adopted  GIS
technology  and evolve its implementation over time based on practical implementation
EXPErience.

Its important to recognize that this work is achievable now; it has already been
implemented in numerous organizations at all government levels. Building the GeoSpatial
One-Stop should wse best-known practices and methods. Implementation would also lead to
better knowledge of the appropriate practices and methods and a practical vision for its
future evolution.

6.4 Potential collaboration with librarians

While the FGDC and 150 metadata content stanclards are a great start, they did not go
far enough in establishing a uniform approach to information cataloging. Library science
professionals need to be used to establish uniform methods for  documenting metadata
content so it is searchable and consistent across all implementations. Otherwise, searches at
GIS catalog portals will be more like Web searches and less like library catalog searches.
The N5DI can provide a vision for federal and state agencies to collaborate with librarians
on the development of these methods.

= A framework to work with libradans(eg., in each state and at the federal level) to
help the GIS profession develop a common methodology for metadata documentation
and indexing,

= Common metadata records for key GIS datasetsthe GIS MARC records. These records
can be a standard part of the common data model efforts under way. They could be
imported into the metadata document for each GIS dataset at wser sites, This would
support more consistent searching across all GIS cataleg portals.

6.5 Additional Topics

Below is a list of topics that are worthy of further exploration. They are outside the
soope of this document but are also important topics for further work, Most could be
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debatable in a theoretical setting but are perhaps best answered by performing real

implementations.

© What is the role of common content standards(ic, standard data models) im NSDI?
What comprises a common data model? Can a common data model that works across
GI5 systems be defined?

o What role do standard schemas playv? What are the data model schemas, and how are
they shared?

o What are some key goals for data content standarnds?
- Build data using multipurpose designs.
- Follow common content standards, best/accepted practices,

o Why is the use of COTS software superior to exotic one-of-a-kind implementations?

o

What should the methodology be to build consistent searchable metadata catalogs?
And how can library scientists help the GIS community?

o

What are the data sharing mechanisms that will be used to download and disseminate
GlS datasets?

o

low should states organize their work?

o

fow should federal agencies organize their work?
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1. ABSTRACT

New Information and Communication TechnologiesiNICTs) open up exciting prospects for
enhanced visualisation and communication of cty environments. This paper reviews current
and recent research at the Centre for Advanced Spatial Analysis, University College London,
that is helping to fadlitate and enable planning and e-government. We also  describe
complementary research that is helping to identify the sodal and geographical implications
of NICTs in the developing panoply of applications.

2. INTRODUCTION

[n this paper and the accompanying presentation, we identify some ways in which new
technology and cyberspace is stretching the remit of spatial planning and extending our
ability to measure and monitor spatial systems. We  discuss these  developments in the
context of ongoing  research at University  College  London(UCLjs Centre for  Advanced
Spatial Analysis{CASA). Our primary focus is upon the ways in which GIS can better
facilitate human interaction with online systems, and we discuss a range of ways in which
such interactions are actively developing. In important respects, however, an important

complementary perspective examines the ways in which ctizens are likely to react to the
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future course of interactions in the esociety. Recent history has shown how some of the
uses of mew information and communication technologies{NICTs) have been unanticipated,
and thus our own analysis of the possible effects of technology change is, inevitably,
speculative. Nevertheless, we hope to show, through example, how use of new media,
technology  and  visualization tools is diffusing and dispersing from professional uses to
popular communication.

We thus begin by discussing the ways in which developments in networking and GI5 are
bringing digital representations to a wide range of non-specialist users. This leads us to
examine some of the ways in which such developments are enabling communities to engage
in problem solving and policy formulation. We address these themes by describing a range
of projects that are currently underway in CASA, and which have been funded from a
wide variety of sources. At ome end of this spectrum, there are conventional academic
resgarch  projects, won competitively in national programmes and  driven by scientific
curiosity. At the other end, we will discuss work that has been funded entirely to meet
particular end wser needs in specific project settings. In practice, most of this research is
driven by a combination of issues, and their recursive and reinforcing effects can be
identified over the life courses of some of cur projects. Much of the context to
developments  in  methodology  and  application is  provided by the move towards
e-rovernment. This raises issues of understanding the existing and envisaged use of NICTs
between peers and in interactions with government, and we conclude with a discussion of

our efforts to dassify NICT usage in e-government.

3. Visualisation, virtual structures and virtual communities

CASAs longest-established research on wirtual enwironments has arisen in projects that
have used remote access to visual information in order to help communities to engage in
problem solving and policy formulation. Visualisation is moving far beyond the conventional
2-D) maps that are the staple of GIS applications, and we are at the beginning of an era in
which visual communication through new representational forms is set to dominate social
communication in many communities and contexts. Such communication may be peer to
peerfeg. personal communications, business to business purchases etc), government to
otherfeg.  government online) or other to govemmentjeg online voting, or  on-line
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governance: see www londonedu/e-society).

In practice, this often entails an ability to map the widest range of physical and
socio-economic phenomena in novel and engaging ways not least in the third dimension.

This is not a new message but one that remains powerful nevertheless. The paper map,
with its fixed scale and fived ramge of attributes, is a special case of spatial representation
that dominated the pre-digital age. GIS revolutionized the way that we think of building
and wsing two-dimensional representations. We are presently at the start of a further
revidution in which many of the assumptions about how we interact with machines are
being tumed on their heads, and this has profound implications for the development and
deployment of GIS applications. Indeed a lot of the work that is currently underway at
CASA does not look much like GIS to many  and this may be an entirely good thing,

The presentation upon which this paper is based will begin by illustrating a range of
work that we have undertaken on different kinds of representations in GI5. These include
representations  of  cyberspace(Dodge  and  Kitchin - 2002), museum  catalogues  and
reconstructions of past environmentsthttpe/ S www.casa ucl ac.uk/research /egypthtm), and the
various threads that have built towards the Virtwal London project. Specific examples
concern work onc Londons bridges; the Teviot Centre; Brickfields; the Hackney Building
Exploratory; and the Woodberry Down  Experiment. This work is  culminating  in
Hudson<Smith and Evans{2003) Virtwal London project, funded by the Greater London
Authority.

The roots to the work on Virtual London can be traced back to 199, when the
development of imagery first made it routinely possible to visualize more two dimensions.
Batty et al{1998) discuss the ways in which the development of virtual reality systems in
the 19s came to encompass a wide array of virtual worlds, many of which had immediate
applicability to understanding wrban issues. From the outset, there have been important
distinchons  between  Immersive, semi-immersive and remote  enwvironments, and  different
ways of navigating each. Early exemplars that were developed at CASA induded: a
multi-user [nternet GIS for London with extensive links to 3D, video, text and melated
media; an exploration of optimal retail location using a semi-immersive visualisation in
which experts could explore a range of problems; a virtual urban world in which remote
users as avatars could manipulate urban designs; and an approach to simulating  such
virtual worlds through morphological modelling based on the digital record of the entire
decision-making process through which such worlds are built. Some of the graphics from
this work will be illustrated in the presentation.
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Many of these early ideas have subsequently been developed wvery considerably through
advances in photorealism, digital panoramas, fast CAD, 3D GIS, remotely sensed imagery,
LiDAR, and so on. In large part, these early applications were designed, on the one hand,
to complement mathematical models of cities and, on the other, as an extension of GIS into
the third dimension. These two motivations have to some extent converged over time, as
we have become able to enrich 3-D representations of city forms with data about human
movements and activity patterns. For example, Aidan Slingsby is currently researching the
ways in which usable 3-D models can be built from reusable 3-D primitives(Figure 1), and
Mike de Smith has examined the use of distance transforms and routing algorithms in

relation to 2-D and 3-I) structures(Figure 2 and de Smith 2003; see also

httpe/ S www . desmith.com/M]dS/DT1.him)

“Figure 1> 3-D buldngs can be magsembled from reisable 3-0 pomines,  altholgh
gdsling mape of propamy cwnership of cadashes may be incomplete o ambipuols
limees oourlesy Aidan Slingsby
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<Figure: 2= Lo of cormputatiorally inkense ol fae! ceash procecines [0 navigene @ mbol 4o a
e PO without Solldng with obeacies Drece couesy hke de Smilhl

3D extruded block representations were used in the Woodberry Down project to deliver
information across a community. The 2500 properties on the Woodberry Down estate house
some of the most deprived residents in Greater London, The estate was built in the early
1970, and is now run down amd heavily vandalised, with high rates of crime, of drug
misuse, and of deprivation - all the indicators of inner city decay at its worst. A massive
rolling programme of regeneration and whole scale redevelopment is beginning, that will
take a number of years to complete. CASAs work{coordinated by Andy Hudson-Smith and
Steve Evans) has been concermed  with  communicating  the effects of the rolling
redevelopment o the residents of the estate{Figure 3).
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<Figuwe 3> The present day bull emarooment o the Woodbemy Down estate,
Hackniy, Londordmanes counasy Andy Hudsor-Smithl,

In a new project for the Greater London Authority(GLA), again coordinated by Andy
Hudson-5mith, we are beginning to merge many of these techniques to provide a much
more all-encompassing experience for users{Figure 4). This is part of an e-democracy project
financed by the GLA, and initates the construction of Virtual London that we have been
attemptling to get funded for many vears. Our plans are to develop 3D fly throughs, panoramic
imagery amd zoomable information maps, and to build wpen Andy Hudson-Smiths work on
virtual exhibition spaces. The work thus far is for a restricted area around the Pool of
London, but our hope is that it will be extended to larger areas of London as well as other
UK towns and cities. The data for the research have been integrated from a wide range of
sources  including Ordnance  Survey(Great  Britaine Mastermap for  georeferencing), Cities
Revealed(2-D) backcloth), and LIDAR data (3-D rendering).
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<Fiqure &= Fements of Vinual London (maoes oninesy Andy Huckson—=mithl

4. Context: e-government and engagement of the e-society

Given the rapid pace of development of this research, it is increasingly appropriate to
examine the context to user engagement. Research by Muki Haklay and Carolina Tobonjeg,.
Haklay and Tobon 2003; Tobon and Haklay 200%) has examined a range of GIS usability
issues, principally with reference to the intelligibility of GIS to a wide range of existing and
potential users(Figure 5). Much of this research has entailed exploration and secondary
analysis of descriptive statistics that pertain to 2-D) map displays in GIS, coupled to other
statistical software. A logical extension to this work, that exploits the immediacy of 3-D
visualisations is in the work of Chao Lijli and Maguire, 2003). Here, research in wurban
cognition is being developed through 3D GIS to better understand the cognitive abilities of
GIS wsers. This research acknowledges that the GIS users of tomormow are likely to
encounter GIS in a wide variety of forms, ranging from immersive virtual environments to
stripped down hand-held devices. These different environments are each being evaluated in
current research on urban wayfinding(Figure &),
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<tigure 5= Coupling of SPOTFIRE software to ArcGIS in order fo enable explomation of zonal
characterisiics (image cowtesy Caroling Tobon).
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Both  of these research strands belong to  the active tradiion of behavioural
geography(Thrift  1981), which emphasise the role of cognitive processes and  human
decision-making in understanding behaviour infcyber) space. By contrast, the reactive
tradition of the subject emphasises the role of constraints or impediments upon behaviour.
This latter approach is receiving attention in a current CASA project to investigate the
restructuring of practices and institutions as people produce, utilise and consume NICTs. As
the e-ociety matures, so the key distinction of the 1%Ms through which society was
classified into the digital haves and have-nots has come to appear simplistic{Samuoelson
2002). Most people in the UK, for example, now have access to some digital technology,
whether through devices that they own or simply through usage in public places (Batty and
Miller 2000). Mobile phone penetration is now running at well over 80% of the population
and around 57% of all househalds have some access to the Intermet. Recent research
suggests that over B0% of all US households now have Internet access and that acoess
amongst the most underprivileged groups such as Blacks and Hispanics is over 50% and
rising by B% per year(Samuelson 2002). In these changed circumstances, variation in
awareness and usage is no longer best represented as the crisp and well-defined digital
divides that were posited a decade ago. Todays key issues, in developed countries at least,
concern emergent patterns of digital differentiation within the population{Baker 2001). Such
differentiation is becoming manifest in terms of access to different types of goods and
services, in the speed and convenience of access, and the availability of new technologies in
public and private domains. In new and subtle ways, high-speed networks, new hand-held
and desktop devices, interface and system design and Internet service providers are having
important  impacts upon prodoctivity, work and  social  interaction{Longley et al  2001:
174-180),

Our tentative thesis is that there is an emerging number of new and subtle polarities,
which now differentiate developed societies in information and communication technology(ICT)
adoption and routine usage. These are material to the diffusion and dispersion of NICT
usage from professional to popular usage. Ongoing GIS research at CASA is developing a
detailed nationwide analysis of consumer access to NICTs, a dassification of households in
terms of their type of use and access to digital technologies, and areal profiling of where
different groups reside and the kinds of services that they require.

With the increasing differentiation of ICT usage between different groups there is a
general need, in social science and in government, for a review of the dimensions that are
presently used to generalise about attitudes to consumption, information  provision  and
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citizen participation(Brown 1998). In all likelihood this will suggest directions for developing
new conceptual dimensions  that are empirically generalisable, for use where existing
dimensions prove not to be effective discriminators. Our own analysis(Li et al 2002 see also
Jorgensen et al 1997, Maguire 2001) suggest that NICTs presently mediate three domains of
private life: they allow users access to information, pertaining to private and public goods;
they allow users to undertake transactions concerning private goods; and they allow users
to participate in decision making and collective consumption. The latter has some important
implications for citizenship. The Intermet in particular shifts informational power from the
seller to the consumer, and an understanding of the nuances of this effect will be important
in developing policies that give consumers greater powerfeg. the planning support systems
developed by Carver et al 2001; Smith and Evans 2002). The ability of the Intermet to allow
customers to communicate with each other may  at its most extreme  destabilise existing
commercial and public service structures.

These categories are neither immutable nor mutwally exclusive, and there is evidence
(Webber 1999 Webber et al 2000) that adoption of NICTs in one domain leads o subsequent
usage in other categories  although there is as yet litte generalised empirical evidence of
transition probabilities.

Our research is developing a classification of individuals and households according to
their present profile of vsage of ICTs for information, transactions and participation. In
methodological terms, our approach is similar to that already successfully used in the
private sector by organisations such as Experian Lid.(see Figure 7). We anticipate that this
classification may be used to gauge the impact of NICTs upon human capital formation in
the workforce and quality of life amongst ctizens and consumers. This dassification will
also make it possible to assess the impacts of ICT development and adoption upon sodal
exclusion, both at a household and at a neighbourhood level. The past holds the key to the
present: we hope that our classification will enable vs to identify the change dynamics
within each population segment with regard to coltural attitudes and the consumption of
goods amd services, and thence develop understanding of Great Britains evolving geographic
structures. The presentation will examine the potential use of this classification as a tool to
guide urban and regional policy, as a geographically sensitive marketing device, and as a
tool for understanding, social polarisation and social capital.



G5 and Cvberspace: Yirtual London and the e-Saclety 103

=Figire = Touchpolnl' consumer sopmentation System leoutesy and oopynight, Expertan Lid)

Profils Tres
Borrm Tompshpord Bogrrerds ﬂ
- 2 o
5 il i u

5. CONCLUSIONS

Taken together, these diverse applications and exemplars of GIS in e-government services
illustrate some of the many wavs in which GIS software, data and networks can be used to
facilitate and enable planning through e-government. Used intelligently, enhancements in our
ability to communicate and to visualise are set to graduvally add to the effectiveness of
planning and enable ws to develop much wider kinds of participation in society and in
government. Complementary research is also needed, however, to identifv the social and
seographical implications of NICTs in the developing panoply of applications.
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1. ABSTRACT

Korean e-government site is now providing more than 390 civil services through the
Internet and Korean government recently made public a Road map to E-Government.  As
the technologies for building cyber-geospace, such as 3D GIS, become mature, it is now
possible to develop a fully integrated e-government, which utilizes the cyber-geospace as a
common basis for information organization and service integration.  The goal of this paper
is to provide the necessary policy recommendations for building cyber-geospace as an
infrastructure  for e-government. To bring out the policy recommendations, this  paper
examines the meaning of e-government in terms of cyber-geospace and redefines the concept
of e-government. The relationship between cyber-geospace and  e-government is  also
identified. Lastly, this paper examines how the cyber-geospace can function as  the

infrastructure for e-government.

2. INTRODUCTION

Constructing an integrated e-government is regarded as one of the core works in the
information-oriented society.  Korean govermment recognized the importance of e-government
early on and started building kev national databases such as resident, taxation, and vehide
registration since mid 1980s.  As Korean socety became more information oriented and
nation-wide digital networks were firmly established, the efforts to construct an integrated
e=gpovernment gained a significant momentum, the results of which are the first and second
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EGovernment PMlan.  Currently, the e-government services are in the course of continuous
upgrading and updating to achieve a complete and full-fledged stage of development, which
will include digital information distribution, full-scale electronic commerce, digital baking
and financing, and cultural activibies offered in cyber space, among others,

The construction of the Kll{Korea Information Infrastructure) provides the necessary
information network upon which cyber-geospace can be constructed.  The research and
development activities in various fields with regard to the technological as well as policy
requirements for building cvber-geospace have made it plausible to build cyber cities and
cyber communities in  the foreseeable future. As  the technologies for  building
cyber-geospace, such as 3D GIS, become mature, it s now possible to develop a fully
integrated  e-government, which wtilizes the cyber-geospace a5 a common  basis  for
information organization and service integration.  In other words, the cyber-geospace can be
viewed an infrastructure through which all e-government activities take place. If this can
be achieved, the cyber-geospace will become another essential space that has real meaning
and importance in our everyday life,

The goal of this paper is to provide the necessary policy recommendations for building
cyber-geospace  as  an  infrastrocture  for  e-government. To bring out the policy
recommendations, this paper first examines the meaning of e-government in terms of
cyber-geospace  and  redefines  the concept of epovernment. The relationship  between
cyber-geospace and e-government is also identified. Lastly this paper examines how the
cyber-geospace can function as the infrastructure for e-government,

3. REDEFINING THE CONCEPT OF e-GOVERNMENT

3.1 The current status of e-government

Korean e-government can be characterized by four concepts: the Government of Online
Service, the Paperless Government, the Knowledge-based Government and the transparent
Government. More specifically, Korean e-government has the following goals:

- Realization of the online civil services

- Maximization of the efficiency and transparency of government to business{G2B) services
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- Maximization of the productivity and transparency of administrative works
- Construction of a safe and relable information distribubion infrastructure

Currently, the major tasks of e-government can be classified into three categories, which
are services for citizens, services for government, and infrastructure building,  Major tasks
involved in services for citizens are as follows: provide ctizen-oriented service via one-stop
window; establish an integrated information system of the four major types of insurance
(unemployment, health, work-related injury, and pension); establish a comprehensive service
for national taxes via the Intermet; and establish an Integrated Electronic Government
Procurement system. For government services, the tasks includes develop a national financial
information system; enhance the information on administrative districts; set up a standard
personnel management system; introduce electronic documentation; and establish educational
administration information systemn.  Infrastructure building  include the  establishment  of
government  high-speed  petwork,  constructing  local  administrative  networks,  the
establishment of electronic signature system, and setting up of an integrated, trans-agency
information network.

In particular, Government for Citizens(G4C) has been established as one of the core
projects of the Korean e-Government. Services are provided in the five most frequently used
fields: residents, real estate, vehicle, business and faxation.  Service consists of 12 areas
based on user convenience. Guides are provided for the 4,000 services that appear in the
Civil Service Standards List A total of 393 services can be accessed online. Some
examples of services are listed in the following table.
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=Table 1= Gonlends of cwil services
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The e-gpovernment site is regarded as well-designed and highly appreciated abroad.
However, it was also recognized that the utilization of e-government services has been less
than expected. To increase the use of e-govemment services, more vigorous public
campaign and the continuous improvement and upgrade of services are currently underway.
The government also established a roadmap as part of the second e-government plan.  The
roadmap identifies 31 projects in 4 categories (GG, G2O/B, Infrastructure, Legislation).
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<Fimre 1> Fulure Plan for e-pgovernmeni

( 1st STEP (consolidation) \ ﬁnd STEP (high-level service%

Consolidation of administrative works & + Advanced Information-oriented
Construction of Common Basis administrative procedures

« Partial G4B/GAC service innovation « Enlargement of G4B/GAC integrated
thru 2005 Service

1st Step(2005) 2nd Step(2007)

Level 1: | ) f

commencement

Level 2: development | )

Level 3 : interaction | )
Level 4 : electronic
commerce

Level 5 : integrated

service

Current e-government  activities are primarily focused on streamlining  administrative
processes and  providing civil services.  The second e-government plan dees not include
initiatives that utilize GI5 technology to increase the effidency of administrative works,
However, it is well-known that about 70% of administrative works of government are
related with spatial information. It is therefore quite reasonable to expect that the te
between e-government and GIS will become increasingly stronger in order to provide better
civil services by taking full advantage of advanced spatial information handling technology.
In this context, it is encouraging to know that the Ministry of Government Administration
and Home Affairs(MOGAHA) has a plan to launch a project to draw up an Information
Strategy Flan to develop GlS-based e-government.

3.2 Expansion of e-government for cyber-geospace
E-government has been brought into existence because of rapid development of
information technology. The impact of this technological development is so powerful and

far-reaching, it is often referred as digital revolution. The information networks connecting



112

almost every corner of the globe are now realizing the global society and global economy
and opening up the new horizon for knowledge-based society. Today, the use of Internet is
becoming an essential function in everyday life and with the implementation of wireless
networking technology, we are entering into the stage of using internet regardless of time

and place.

Although the rapid development in information and communication technology made it
possible to plan and implement the concept of e-government, the technological development
itself now requires the concept expanded and redefined.  When the concept of e-government
was introduced it did not properly reflected the technological development in spatial
information handling, such as 3D GIS, Web-based GI5, and integration of mobile technology
with (G5 Therefore, despite its role in information handling capacity, the spatial
information handling aspect has been larngely neglected. [t is therefore time to expand the
concept of the e-government to properly locate the spatial information technology in its
proper place.

The new expanded concept of e-government envisions a cyber-geospace as its foundation
upon which all the services are integrated and seamlessly provided, just as the geography
provides a foundation for everyday life. In other words, while the existing e-government is
limited in its functions mainly to computerizing administrative procedures and to providing
online civil services, the new and integrated e-government should have quite different form
and function. With the new concept of e-government, all the information resources will be
organized within the cyber-geospace based on spatial characteristic which will act as a
common anchor that holds the diverse information resources together and provide a single
point of reference.  The new e-government located within the cyber-geospace will provide a
seamlessly integrated environment where people can fully otilize the advanced services for
civil applications as well as perform all the necessary economic and cultural activities just as
they do in real world.

<Figure #> The expansion of e-government concepl
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4. Concept of cyber-geospace and interrelationship between
cyber-geospace and e-government

41 Concept of cyber-geospace

In a broad sense, cyber-geospace means an electronic space where information technology
and telecommunications  technology  are integrated.  Within  the cyber-geospace, various
information  networks, economic  activities  including  electronic  commerce, and  cultural
activities are interconnected through the Intermet.  Therefore, through this cyber space,
exchange of information, businesses transactions, merchandise distribution, education and
other activities can be performed, bringing out a brand rew cultural environment as a
result,

In a narrow sense, cyber-geospace means a three dimensional spatial information space
within which services for aforementioned activities can be implemented and utilized.  All
the artificial and natural elements in real world are visually represented in the cyber space.

It i a recreation of real space within in cyber space.

<Figure 3= Concept of cyvber-geospace
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4.2 Technologies for constructing cyber-geospace

Advanced technologies in various fields are required to create a cyber-geospace. The
essential technologies include  spatial database technology for 3D data, data  processing
technology to display and analyvze 3D databases, and information infrastructure  through
which users can access the services,
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1) Technology for constructing 3D spatial database

Al GIS technologies, virtual reality, building modeling technology are included in the
technology for constructing spatial database. In order to construct basic 3D space  which
contains real world location  information, spatial databases for topographical and  other
features that include 3D information need to be constructed first. Then building modeling
needs to be dome to display the spatial database as close to reality as possible.  This
modeling will enhance the visual recognition of real world features and help the users
identify their relative location in cyber space.  Virtual reality technology, when integrated
with the cyber-geospace will provide a capability to move around this cyber-geospace freely
to explore and access all the peossible information resources.

) Technology of spatial data processing

For the users, the access route to the 3D space will be Internet and therefore the
Web-based GIS technology that allows the representation and wse of 3D space through
Internet will play a critical role in spatial data processing. Data compression and restoration
technology is also important due to the large volume of spatial data and the limited
bandwidth of current Internet. The cyber-geospace will be a combined environment where
Iocation and other attribute information is interconmected  with other contents and services.
Therefore, Web GIS technology that enables the standardized data management through
standardized interface using Internet is essential to process and analyze the spatial data.

In addition, cvber-geospace, for it is a representation of real world in a very realistic
fashion, will require an enormous amount of data be stored and managed. It means two
things in technological side. Ome is that geoprocessing of all the features in cyber-geospace
is needed so that we can increase the usability of the cyber-geospace by limiting the search
areas based on user location while minimizing the amount of data that meeds o be
processed.  The other is that data compression technology, especially for high-resolution
spatial data, becomes very important. We need to move large volume of data, many cases
from different sources, through the Intermet that provides insufficient bandwidth for this
kind of transaction. Therefore, until the second generation of Intermet is fully in place, the
efficient use of compression and restoration technology will partly determine the wsability of
cyber-geospace.  The technological development in other related technologies such  as
navigation, simulation, multimedia and streaming technology, are need to be considered in
building cyber-geospace.
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A Infrastructure for information and  telecommunication

The last technological element in building the cyber-geospace is the infrastructure for
information and telecommunication.  Fortunately, current situation is quite good.  Korea is
reportedly  ranked 6th  place in the wordd in the combined information  and
telecommunication index and the total number of subscription to the high speed internet
service exceeds 10 millions. The intermet subscription rate per capita is at the top level in
the world thanks to the highly available and relatively cheap intermet access.  Since the
internet infrastructure is one of the major requirements for realizing cyber-geospace, the
development in Internet technology, for example, the use of IPvé technology, needs to be
closely monitored and implemented as early as possible.  Political and technological support
for the maintenance and advancement of information and telecommunication petwork s also
necessary to maintain the advanced positions in information technolegy field.

4.3 Interrelationship between e-government and cyber-geospace

In the previous section, we expanded the concept of e-govermment from computerizing
the administrative procedures and providing civil services online to a broader environment
built on cyber-geospace that will allow the integration of services and creation of cyber
communities. It means that not only the governmental agencies and public organization
exist in cyber-geospace but a broad spectrum of private enterprises also makes up the cyber
space.  Therefore, it is logical to envision a cyber-geospace as a foundation for all these
activities  including  e-government. By linking e-government to  cyber-geospace, the
conceptual basis for the integration of various services can be firmly established and the
clarification of the relationship between e-government and other endeavors in private sector
can be made possible. In the following section, we will examine some of the advantages of
having cvber-geospace as the foundation for e-government.

1 Allocation and organization of e-government elements

First of all, if we regard the construction of e-government as cyber commumity building
process, various elements that comprise a country need o be reconstituted in the cyber
space. Interconnecting and  organizing  e-government  services, however, faces fundamental
problems: the difference level of service scope and service architecture, the different use
patterns and interfaces etc. This paper, therefore, proposes to organize the e-government
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services with the basic concept of "space" that is commonly shared by every element of
esrovernment.  In other words, in the e-government, every government service is to be
allocated in the cyber-geospace based on its spatial characteristics and linked through a
commion factor called

Because all the business elements of various agencies amnd departments are unigue in
scope, users need to move from ome service to another if they are to use multiple services.
Although this movement between services can be assisted by hyperlinks, it is stll
cumbersome  amd confusing  when many  diverse services are interconnected  without
providing a mechanism to identify and group them in users mind. Moreover, users who do
nat have sufficdent technical skills to navigate complex internet sites or who are not familiar
with dealing with large volume of information tend to get overwhelmed by the complexity
of the information being presented.  However if all the governmental agencies and related
services are allocated in accordance with the space element, users could easily integrate
services om the base of location element, thereby creating a comprehensive mental picture of
information and services they can wse,

25 simualanbes to real world emironment

We live in a 3D world and all our experiences are based in 3D space. However, most of
services offered by e-smovernment at present time deals with text data.  When graphic data
is required for information display, it is wsually limited to 2D information in the form of
sketch maps.  The cyber space in today’s e-government enwironment is only an abstract
space without corresponding real world location information. The expanded concept of
e=povernment calls for the meed to create an integrated living space, which in tum requires
the cyber space reflect the real world as closely as possible.  Therefore, we can envision
cyber-geospace as the final form of cyber space the esgovernment should achieve. The
following table shows the comparison of 2D and 3D spatial information in terms of their

eatmngth and wealkess.
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<Tabke 2> comparison of 20 and 30 spatial nfommeation
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In pgeneral, 3D cyber-geospace has the advantages of being more useful in various
applications than 2D data. 3D spatial data also has some disadvantages such as the large
data volume and difficulties in database construction.  These difficulties and disadvantages,
however, are mostly technical and given the rapid development in the field of 3D database
technology and 3D modeling and rendering, these technical problems are expected to be
salved i the near future.

Previously we said the users can organize and access the e-government services by
relating the location information in cyber-geospace to services. Even with the implementation
of cvber-geospace, the need for navigation in Intermet space cannot be totally eliminated.
Users still meed to navigate through a maze of internet sites and portals to get the
information and services they want. By creating a cyber-geospace that is a close replica of
the real space, however, we can guaranteed that uwsers do not get lost in the sea of
information and can always come back to their familiar territories,

) Link to real world through location information

Abstractness notwithstanding, cyber space is also a form of space where various activities
occur. Creating a complete replica of real world where all the services are available in
cyber space will be the ideal goal of cyber-geospace building. Some of the activities that
were possible only in the real world are now routinely performed in cyber space through
Internet.  For example, electronic commerce has become a major part of our economy and a

new form of political participation such as campaigning and voting via internet emerged.

While some activities can be implemented and performed only through Internet, there are
other activities that are possible only in real world. For example, the internet users can
make a reservation for medical treatment, pay the fee through online payment gateway, and
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even receive the diagnosis via e-mail. However, for actual medical treatment, they have to
visit the hospital. Likewise, people can search and compare the prices of a commodity in
many intermet shopping malls and place orders via intermet, but someone has to deliver the
merchandise. This means that there are still some activities that require actual movement of
people and goods to complete the transaction. The fact that s the common
characteristic of these activities suggests that the location information is the critical element
for these activities to occur and it is still important to know where things are in cyber
The services provided by e-govemment are no exception. There will alwayvs be some
activities that could not be completed within the scope of e-government.  In that case, wsers
will actually move to the locations in real world to complete the transaction.  If
e=rovernment is built on cyber-geospace that incorporates spatial information as its essential
element, it is not only possible to give the exact location information for the services in
question, but additional spatial information such as routing  get there can also be
presented.  These will be the benefits of the linking e-government and cyber-geospace.

4 Creation of additional e-government services through cyber-gecspace

The cyber-geospace is a "place” in which e-government services are provided. Having a
place means having something to build on By building cyber-geospace for  an
infrastructure  for esgovernment, more advanced level of service can be achieved by
effectively combining spatial data handling functions with cyber-geospace. Followings are
some example of advanced services thal can be achieved through the combination.

- Health and Safety

Since health care and welfare services are directly connected with providers locations, the
accessibility to these services can be greatly improved through the use of cyber-geospace.
Government can also initiate measures to increase the public health and safety of a region
based on the analysis of regional characteristics. In the field of crime prevention, the police
can analyze the crime rate of a region by linking available statistical database with
cyber-geospace, and  establish plans for allocating resources to be more  effective in
preventing crime.  The reporting of a crime and subsequent actions following the report can
be rapidly taken as all the necessary information for dispatching police force is provided
through cyber-geospatial interface,
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= Public Service

With the advent of the digital era, we wimessed a big increase in the productivity and
service efficiency of private sector. The public expect the public institutions will follow the
suit. The government, through the cyber-geospace, could more effectively provide their civil
services since the data that are needed to process the application have been seamlessly
integrated and easily shared among many agencies.  For example, the waiting time for a
permit, say for construction or development can be greatly reduced through this data
sharing. 3D simulation models that take advantage of cyber-geospace can be wtilized to
analyze the cost and benefits of a large scale construction project before it is actually

initiated.  The public can access the result of 3D simulation and visually confirm the result,

- Environment

Through  cyber-peospace, the scattered data and  information for the environmental
monitoring,  protection  and  management  of natural  resources  can be  integrated.
E-government services can help citizens to have access to the environmental information in
a proper and timely manmer. Government can manage the nations natural environment
using environmental analysis and modeling.  The data that result from the analysis can be
provided to be used in various applications. For example, the farmers may want flood or
drought information, while the construction companies might seek earthgquake and severe
wind information.  Insurance companies will want to get disaster information, which is
essential for determining the insurance rates, and everybody wants to know the weather

nformation.

= Education

Today, the increased use of various multimedia programs in school reflects the utility of
these tools in edocational environment in achieving higher educational effectiveness.
Cyber-geospace is a great educational tool in and of itself since it is a seamlessly integrated
form of a space where student can freely explore and search for the information. The
educational effect can be maximized if government develops a specialized set of services
that take advantage of the cyber-geospace and makes it available to teachers and stodents

via Internet.

- Social welfare
The government needs to have diverse information from many different sources to
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formulate appropriate plans for social welfare of a region or particular population.  For
example, by examining the relative ratio of the infants and the elderly and combing them
with an appropriate areal unit, government can devise an effective plan to allocate public

nursery and facilities for the elderly,

5. Implementing e-government through cyber-geospace construction

5.1 Current status of cyber-geospace construction

Based upon technological development in virtual reality and 3D modeling, the technology
and standard for the 3D spatial database construction is getting to the stage where actual
implementation s possible. However, there are not many examples of building
cyber-geospace for a sizable area. In 2001, a few local govemments started projects to
construct 30 spatial database with the notion that it will enhance the quality of public
services. Due to some unexpected technical problems in actual implementation process and
the lack of continued financial support, these projects did not quite get the results they
aimed for.  The most soocessful cvber-geospace building project so far would be the
research  project called study on the strategy for cyber-geospace comstruction  in
preparation for digital era, arried out by Korea Research Institute for Human Settlements.
As a part of the study, a complete 3D cyber-geospace for Haeundae-gu in Busan Gity was
built and management system was developed.  This study is important in that it confirmed
the fact that the construction of cyber-geospace was possible utilizing the currently available
technologies. [t also made a contribution by raising the level of public awareness for the
operational concept of cvher-gecspace.

Recently,  several research projects on  technical and  policv-related  aspects  of
cyber-geospace were launched, reflecting the increased level of interest in both private and
public sector.  The Ministry of Construction and Transportation(MOCT), the agency in
charge of National GIS(NGIS) program started a research project to prepare a master plan
for constructing 30 spatial database at the national level In addition, the Ministry of
Government Administration and Home AffaiflMOGAHA) is planning, to launch an ISP project
in X4 that will provide a detailed plan to create a solid link between e-government and
Gls.
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5.2 Promoting e-government through construction of cyber-geospace

Constructing a cyber-geospace is a national project that requires active participation of all
stakeholders including government, public agencies, dvil organizations, and ordinary citizens.
It is also necessary to apply a careful and thorough consideration on technological and
policy-related aspects of the project in order to make the project a success,

1 Technological aspect
- Standardization

First of all. standardization process should be taken as a first priority, and among the
standards, the international standard on Web3D could be firstly considered. As a modeling
language, VEML{Virtual Reality Modeling Language) and X3D{eXtreme 3D), which is a new
version of VEML, could be considered for implementation,

<Figure 4= Web3D BEO Boad Map
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Stanclardization is required not only for the modeling language, but also in 3D spatial database
construction.  Cyber-geospace as an infrastrocture for esgovernment should cover the whole national
territory.  The construction of such a large spatial database will require a long-term commitment.
Therefore, by setting up a standardized database structure in the early stage of the project, it is
possible to minimize the confusion and duplication of efforts. It is recommended that the future
plan for cyber-geospace should give the standardization the highest prionty.
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- Utilizing the existing data

As the result of National GISNGIS) project, various spatial databases, from national
topographic base maps to many thematic maps, have been constructed. At the same time,
several core technologies have been developed including 3D GIS. Therefore, utilizing the
existing databases and technologies in cyber-geospace building process is very important in
terms of saving cost and preventing duplication of efforts.  From the early stage planning
for cyber-geospace construction, existing data and technology should be comprehensively
analyzed, and necessary steps need to be taken to maximize the use of existing information
resources.  The following table shows some of the examples of existing databases and
technologies

<labie 3> Existing delabases and echnokgy
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- Combining appropriate construction technology
A spatial information can be dassified into the following 3 categories: topography, surface
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features and underground  features. Following table shows major characteristics of each category of
3D spatial information

<Tabke 4> categonies of 30 spatial mismation
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As shown

above, there exist diverse data collecion technologies for the different
categories of spatial data. It is, therefore, important to determine what the best method for
constructing cyber-geospace is by carrying out a pilot project.  Multiple technologies can be
used based on the data type and topographic situation.  However, even if multiple data
collection technologies are used, the resultant databases will need to be integrated to form a
seamless 3D space.  Therefore, it is critical to set up a solid database structure early on, so
that the confusion and duplication of efforts in the later stage of the project can be

muinimized.
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2 olicy aspect

- Covperation within the government

An ideal way to construct an integrated e-government on the basis of cyber-geospace
would be to combine the e-govemment project with cvber-geospace building project to make
it one coherent project. However, the situation is not so simple because at least three
ministries are invelved in various aspects of these two projects.  Currently, the Ministry of
Government  Administration and Home Affair is playing a primary role in e-government
construction.  As for the cyber-geospace construction, two ministries are most closely related.
The Ministry of Construction & Transportation is mainly in charge of building 3D spatial
databases and the Ministry of Information and Communication concentrates its effort on 3D
technology development.

What the existing situation means is that major elements of overall projectconstruction of
e=gpovernment, constructing national 30 database, and technological development for 3D data
representation and utilizationare handled rather independently by three different ministries.

To remedy the situation, it is critical to establish communication channels between
involved agencies as well as setting up of coordinating body to resolve the conflicts and
give overall guidance on the direction of the project.  Unfortunately, the recently issued
road map for egovernment does not mention a need to link e-govermnment  with
construction of cyvber-geospace.  However, the Ministry of Government Administration and
Home Affair has a plan to launch an ISP project to investigate the way in which GI5
technology can be effectively wsed to facilitate e-government.  If this line of investigation
can be expanded to include the way in which cyber-geespace can function as the
infrastructure for e-government, the future plan for egovernment will be comprebensive
enough to allow the cooperation among government agencies.

- Setting up legal and institutional environment

Streamlining legal and institutional environment so that the project does not get delayed
due t©o the unnecessary red tape is as important as  technological  standardization.
Establishing e-government based on  cyber-geospace means  building a  cyber nation.
Consequently, laws and regulations that will provide a legal foundation for this cyber
nation are needed to be established. At the same time, the existing laws that relate to
e=rovernment and cyber-geospace, such as information & communication law and NGIS Act,
should be adjusted to faclitate the project. The following table shows some of the laws
and regulations currently under study for streamlining,
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The streamlining process is expected to involve wide range of laws and regulations and
the impact would be significant.  Therefore, it is critical for all the stakeholderscentral and
local governments, cvil organizations, academia, and other interested peopleto participate in
the process.  Organizing seminars and workshops will be a good method to gather wide
range of opinions on the subject and will provide a starting point to reach a consensus,

- Eﬂll!i:il'IE the |:|u|::]:i|: AWATETIESS

The success of e-government depends on how many people uses the service and how
satisfied they are with the service. Therefore, it is of utmost importance to encourage
people to take part in the project through vigorous public awareness campaign. A few
months ago, there was a debate on the security of the internet-issued documents.  Some
people argued that it was possible to illegally alter the documents. The real fact was that
it was not possible at all to alter the documents because the system has implemented very
tight security mechanism to prevent forgery. The people who argued forgery was possible
simply did not know the security features. This incident shows the importance of letting
people know what is going on and bringing people into the project through vigorous public

AWATETIESS campzu'gn.
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6. CONCLUSION

The three major objectives of the Korean e-government are:

- Reforming the working process of the government
- Reforming civil services

- Reforming management of information resources

Although the Korean e-povernment is still in its early stage, some of the tasks have
already been successfully implemented and many online services are now being provided
through  the Intermet. Considering  our  strength  in world-recognized  information
infrastructures and the advanced level in information and communication technology, the
concept for the future e-government needs o be expanded to envision the creation of cyber

community, or a cyber nation.

Constructing, e-government as a part of cyber nation means we are creating a different
kind of space, a cyber-geospace, within which all the geographic features in the real world
is electronically replicated and the most of the activities in real world can be conducted. Tt
also means that cyber-geospace is the most basic element in putting things together in this
digital worldthe infrastructure.  Without proper infrastructure, no government can exist.
Without proper digital infrastructure [cyber-meospace), no e-government can exist.  Therefore,
the truly complete e-government can only be realized when it is built on top of this
cyber-geospace.

Cyber-genspace introduces an important concept called nto the e-government.
With placeness concept, an abstract and cold cyber space becomes a familiar and warm
place. It is a place that we know and when we see some buildings there, we can identify
what buildings they are by just looking at them. It is this notion, giving people familiar
places in cyber space, which allows the use of cyber-geospace as an infrastructure for
egovernment.  We want people come o government offices, to public agencies, to banks,
and to shops in cyber space just as they do in real world.  TPeople come and do their
business in cyber space, but this cyber space is different from any other space. It has

addresses!
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1. ABSTRACT

Advances in e-governance have largely been uneven across the global spectrum. Whilst
many laudable experiments are conducted world-wide, many of these are still in their
infancy and therefore difficult to assess. What emerges is the need for e-govermnance
initiatives to be more responsive o local needs, to enhance service delivery and provide the
means for a deepening of democracy and a strengthening of the relationship between
sovernment and the public. In the developing world context in particular, there is a need to
improve governance to the extent that service delivery can be enhanced. Mevertheless, many
examples of creative and allembracing e-movernance systemns exist in developing  and
developed countries. Whilst many of these are interactive and dynamic{thereby reaching
beyond mere information provision), the incorporation of geospatial data and processes is
nat that prevalent. The technology for doing so is available but geospatial agendas seem to
be pursued in isolation from interactive processes that incosporate Geographic Information
Systems  ((I5). Web-based GIS may  provide the ideal tool for enhanced electronic
decision-making, but such initiatives are often project-based, located in research organisations
and universities or limited to particular planning processes. By drawing on a broad body of
literature, this paper explores the debates surrounding e-governance, GIS and web-hased
GIS, as well as preliminary research done in three South African cities (Durban, Cape Town
and Johannesburg) and explores some of the isswes and implications underpinning  the

'irnplumn;lntatmn of ﬁpatlall}'-qmahkld e-govermance,
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2. INTRODUCTION

The commercialization and popularization of the Internet in 1995 heralded the beginning
of a number of commonly-held beliefs with regards to the nature and persistence of
cyber-space. Not only was the latter going to signal the end of spatial limitations on the
way we construct ourselves culturally, socially and economically, but it also meant the end
of geography  or the end of geographic experiences in conventional space. We were free of
spatial constraints. It was left to a limited number of discplines to ponder the question of
whether space actually matbers.

Yet, a number of scholars have since guestioned this rather premature and questionable
celebration  this early disregard for the limitations of space. Some have pointed to the
spatial relationships embedded in the distribution of telecommunications  infrastructure
(Graham and Marvin, 2001), the distributional cyber metworks and inherent geographies of
dot  coms{Wilson, 201), and the persistence of spatial inequalities regardless of the
predominance of Information and Communication Technologies{Graham and Marvin, 2001).
Townsend{2001) argues for the importance of architecture and wrban design/planning even
given Wireless Fidelity(WiFi), whilst other argue for a greater attention to the spatial
inequalities implied by the uneven distribution of ICT infrastructure{Graham and Marvin,
2001). It therefore emerges that geographic space is important, to be considered carefully in
tandem with technological, social and economic imperatives in what is now universally
accepted to be the mew Digital Age.

Given this context, it is not surprising that e-governance initiatives have largely been
driven independently of advances of geospatial debates. This is ironic given that a large
part of e-governance concerns itself with service delivery within a particular geographically
defined area. One is likely to find that the backroom work to be done to fulfill these
objectives would to a large extent be accommodated by Geographic Information Systems
(GI5); the mapping, analysis, planning and testing out of proposals that have spatial
implications. Yet, the pursuit of geospatial agendas appears to have largely been driven
independently of e-governance initiatives. The word s used intentionally; what is
emerging now is an increasing awareness of the potential for spatially-enabled e-governance
as reflected in a number of initiatives internationally. It emerges that not only does GIS
have the capacity to give effect to the service-delivery side of e-governance, but it can go
much further than that It can enhance communication and marketing; it can deepen the
dynamic between government and citizen through the exchange of spatially  specific
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information and it can increase the transactive nature of e-governance through the exchange
and use of spatial information. Most pertinent to this paper: it can enhance the spatial
integration from a supply and demand side. Not only can it fulfill its ideal of operating
without the limits of space in a particular geographic area, but the use of spatially enabled
epovernance could perhaps respond meaningfully o spatial isolation and marginalization.
This is important since meaningful e-governance is intended to empower and  inform;
creating an environment in which citizens can engage meaningfully with their governments.

This paper will explore the ideal of spatially enabling and enabled e-governance, through
examining the literature on e-governance, GIS and in particular web-based participatory GIS.
It will incorporate preliminary primary research done in three South African citiess Durban,
Cape Town and Johannesburg, intended to examine some of the opinions embedded in the
current literature on this subject. The feld work consisted of a number of interviews
conducted with GIS professionals, urban planners and local government officials engaged in
e-governance initiatives. South Africa is a country possessing a high degree of technological
advances, a good infrastructural base and a high degree of ICT skills in its cities. Yet, its
cities and regions are typified by enormous  inequaliies  with regards to economic
opportunities and access to services. Furthermore, it containg a policy framework that is
starting to embrace the notion of e-governance; whilst on the other hand, good GIS skills
exist. The country therefore provides an interesting case of developing and developed world
contexts with regards to Information and Communication Technology({ICT) implementation.

In order to give some understanding then of the issues contained in the interface between
geospace and e-governance, the implications, this paper will consider current international
debates on e-governance, GIS and the emerging writings on spatially enabled e-governance
(as much as it exists) whilst also considering the above primary research. Its aim is to be
exploratory, to start focusing attention on some of the factors that would impact on the
implementation of effective and spatially enabled e-governance

3. OVERVIEW OF INTERNATIONAL DEBATES ON E-GOVERNANCE AND
GEOGRAPHIC INFORMATION SYSTEMS

3.1 E-governance in developed and developing countries

The issue of e-governance is embedded in literature concerned with a number of
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disciplines. Within the context of Mew-managerialism, e-governance is intended to enhance
the efficiency of government through improved service<delivery, communication and
information  sharing. The aim is to increase efficiency, break down the barriers between
officialdom and the general public and make government more effective in its delivery on
developmental objectives. It is difficult not to focus on the neodiberalist underbelly of
egovernance: a key aspect of these initiatives is the enhancement of a citys image its
attractiveness to investors  and place-marketing. The use of the World-wide Web{WWW),
internet  communication tools and its facilitation  through  advanced  telecommunications
infrastructure is intended to not only make government more effective but also ensure it a
place in the Mew Economy. Wired cities and regions are keeping abreast with technology
and are often safe places to invest,

But e-governance is intended to go a step further towards crossing that gap between
government and govermance. The latter places emphasis on the relationship between citizens
and their city, their officials and coundilors. E-governance is intended to yield a deepening
of democracy; by moving from the purely technical to become more facilitative, supportive
and innovative (Nath, 2003) The combination of web sites, bulletin boards, e-mail exchanges
between government officals and politicdians on the one hand, and citizens on the other,
makes a deepening of the democratic processes possible. (See Corrigan and  Joyce, 2000),
Internally, computing has become key to effective public administration; for  internal
organisation, information and data transfer; it has become also 1 object of regulation and
policy-making.(Frissen, 1997). The emphasis is also on economic development and  building
smart communities, connected through electronic means to the digital infrastructure of cities.

A distinction is made here between developing and developed countries due to the
underlying objectives contained in these initiatives. Whilst the developed world lays claim to
advanced e-governance, clearly developing countries have more developmental imperatives
driving them. In a comparison between Brisbane and Durban, the author found that whilst
both cities had a clear strategic planning framework determining the parameters of their
e-rovernance  initiatives, the latter was, not surprisingly constrained by more pressing
agendas with regards to basic service delivery, and constraints with regards to capacity and
technologyiOdendaal, 2003). Whilst this may not be surprising, it does not preclude the use
of esgovernance as an effective developmental tool.  Certainly in cities such as Durban and
Cape Town, South African cities are seeking to balance economic and  promotional
imperatives  in  developing  smart dties with the necessary infrastructure and  service

provisionfSubban and Wright, 2003). Agencies such as the World Bank and the United
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Nations Development Programme{UNDP) Two reports worth referring to in this regard are
the UNDPs Human Development Report, published in 2000{  [laking new technologies work
for human  development and the World Banks infoDev programme handbook  for
developing countries(Movember, J002).

have embraced the technology in a number of guises whilst ICT enthusiasts the world
over are anticipating a number of resolutions from the World Summit on the Information
Society to be held in Gemeva in December 2003, which will most likely pay a large
emphasis on the Digital Divide.

The true challenge of ICT inclusion and e-govemance in marginalized communities in
particular is the extent to which they can enable empowerment and meintegration into the
urhan fabric. The current urban planning literature is quite useful in understanding the
conditions of contemporary cities in this regard. Authors such as Sandercock{1995) and
Healey(1997) provide interesting insights into the nature of current urban challenges and the
necessary  processes  to solve  them Sandercock(1995) writes about the voices of the
marginalized, how their presence in the urban fabric does not nevessarily quarantine their
inclusion in wrban living. She argues for their voices to be heard in planning and
development processes; for urban planners to be open to 7 ~allowing
the disenfranchised a woice. It would be interesting, therefore, to explore the extent to
which [CTs can accommaodate the mearns o which such communities can resenter  the
governance process and how well their sociocultural backgrounds can be accommodated in
this process. The latter is no doubt of extreme importance given the multicultural palette
that makes up the social and cultural interactions of cities and regions across the world.
The question would be: do ICTs provide the tools whereby the disenfranchised and
marginalized can be given a voice in the urban planning and policy making processes in
this regard.

However, as much as e-governance can promote transparency and inclusion, it can also
exclude and divide Many respondents interviewed expressed the concern that digital
have-nots will not only be excduded from such processes but that e-gpovernance may just
add another layer of inpenetrability with regards to access to the State. Furthermore, the
availability of information on the Internet does not necessarily indicate a desire for greater
democracy by the state of course, since roa povermment whose  povernance s
authoritarian, communication and the content of information become tools at the service of
the State{Gutierrez and Daltabuit, 198 21). The use of ICT can, indeed, give the impression
of greater transparency whilst remaining opacque.
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Regardless of the concemn with regards to the misuse of technology, research indicates
that the intention is to achieve enhanced governance and service delivery in most cases,
What emerges from the South African situation is the need to combine infrastructural
imperatives{delivery of suffident telecommunications networks) in remote areas,  with
relevant on-line services and content, together with Universal Access. Combining these three
could yield greater spatial and functional integration of our regions and cities. In this
regard, it would even be fascinating to note the extent to which spatial planning tools and
processes can become  accessible o small community  groupings and those dedicated to
community mobilization. In an introduction to a special Urban Studies issue on Wired
Communities, Grieco{200) explores the prospect of GIS tools becoming  available to
individuals, households and smallerjcommunity) institutions across the Web  linking to what
is essentially a high cost, sophisticated tool at low local costs. Her argument is embedded in
an exploration of the power of [CT w0 provide the means whereby local communities can
increase their virtual interaction in the urban environment Spatial awareness, this paper
would like to assert, can potentially thicken these democratic processes. However, in order
tor this to happen, the technology needs to penetrate such communibies.

Access to [CT resources that makes e-governance workable is clearly an issue, especially
in developing countries. Whilst much has been said about the Digital Divide, what is
emerging is that this is not simply a global haves/havenots divide (Ottolini, 2001) but one
that is present within countries and within cities. Whilst technological inequalities  often
follow material inequalities(as shown by Ward, 2001), what needs to be considered also are
the economic, political and cultural obstacles to ICT access{Ottoling, 2001). Computer literacy,
language barriers, economic issees and suspicion with regards o technology need o be
considered  also. The addition of a spatial layer to e-governance could potentially deepen
this dynamic given the spatial awareness and mapping literacy that may be required to
exchange spatial information. On the other hand, the additional of geospatial functionality
can decrease spatial isolation and provide the means for greater integration. A number of
opportunities exist in this regard as shown in the following examples,

- Information with regards to transport requiremnents for the household can potentially
lead to an interface where real-time images of congestion can be relaved, with
potentially alternative transport paths communicated to the household  thereby fitting

with household scheduling requirements{Grieco, 2000). This can be particularly useful to
marginalized groups such as single mother, or disabled people.
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- Local knowledge with regards to issues, problems and potential solutions can be
incorporated info the planning process; issues that are not immediately obvieus to
outside professionals can be wverified or raised by local communities through spatial
interaction on the Web. (See Al-Kodmany, 2001) It therefore has the potential to be a
bottom-up tool in the planning process,

- Real-time information on crime in particular areas can increase surveillance in inner city
areas, People can therefore become more aware and confident in their interactions in

the wrban environment.

- Learning and capacity building can be facilitated through two-way communication
processes  on the  Web,  Spatial  awareness  leading  to  greater  participation  in
decision-making  processes, can  be enhanced through  spatially-cnabled  on-line

The point is that these initiatives are few and far in between, but remarkable case studies
exist, piven the extent to, and the breadth in which they are implemented. What emerges
however is the need to address the relationship between geospace and e-governance at a
broador kevol. A number of izeucs need to be oxvamined hore,

- Firstly, spatial delineations underpin much of e-governance at a local level. In this
regard, it is clear that the infrastructure planning required to facilitate an even spread
of information technology access across a region or city, requires a spatial awareness
and infrastructure  planning at a broader and strategic level. Whilst e-governance
processes are often embedded in larger strategic planning agendas (Odendaal, 20003),
Graham and Marvin argue that spatial planners, urban designers and architects are
often unaware of the full extent of their potential involvement in telecommunications
planning, (2001). Furthermore, Townsend (2001) argues that mobile internet and Wireless
technologies, regardless of how spatially footloose they are, would need to engage with
the spatial planning professions in order to ensure that the gaps between virtual spaces
and physical spaces are bridged. Whilst this is not the primary argument that this
paper would like to explore, it is of utmost importance o consider, if e-governance is
to engage with new technologies in a meaningful way towards the goal of upliftment

and empowerment.

- Secondly, embedded behind service delivery schemas are ICT and GIS processes that are
often hidden from the viewer. Thus, the relationship between geospace and
e-governance exists already.



136

- Thirdly, very few e-governance initiatives actually embrace geospatial tools yet there is
ample opportunity to do so as shown above. Whilst there exists the opportunity to
deepen the relationship between citizen and councl by engaging with space in cyber
fashion, very litthe is written about this,

In order to understand the relationship between geospace and e-governance, the next
section in this paper explores current GIS debates. Of particular interest here are the notions
around participatory GIS and in particular, web-based GIS.

3.2 Current directions in Geographic Information Systems

The wse of GIS to enhance planning decsion-making processes and enable thicker
participation throughout development has been receiving a lot of attention in the last ten
years or so. GIS has indeed matured into a tool capable of playing a role in collaborative
planning  processes. This was facilitated by the evolution of user-friendly desktop GIS
systems in the 1990s  augmented by free software available from web sites{e g ArcExplorer,
by ESRIL). Allen and Goers(2002)} argue that the development of user-friendly software
combined with the accessibility on the Intermet has led to a GIS that is more accessible in
terms of expert and community access; that avails more sophisticated analytical tools to
create complex models used to solve complex urban problems, and that is increasingly
interactive.  Advances in technology have increased the potential for participatory GIS given
the integration of GIS with other information technologies such as global  positioning
systemns, 3D visuvalization and  Virtual Reality. Match that with current  convergence
technologies and an  interesting and  exciting  picture emerges of potential  real-time,
responsive tools that make communities interaction on the web very exciting,

The issue of access meeds careful consideration however. Although this access may be
increasing, one would need to consider whether this is evenly distributed. Physical access is
clearly an issue{access to computers, training etc) as confirmed by interviews in South
Afrca, but imstitutonal factors would need to be considersd  also. Greater awareness of
social constructs underlying GIS is also becoming more recognized. Innes and Simpson{19493)
argue that the GIS literature generally follows a technologically determinist path in its
analysis where it is assumed that once the technology is available, it will automatically be
followed through in practice. Yet, empirical studies of technological innovation, they argue,
are often riddled with complexities, and ambiguous in its benefits. What needs to be
considered more carefully are the social, institutional and technological underpinnings of
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implementation of the technology. What emerges is the need for a system design that builds
upon common data standards, software, agreed-upon management  processes and  access
principles in the sharing of data. Campbell{1%6) argues that technology cannot be separated
from the power dvnamics embedded in organisations and institutions, and of course the
capacity constraints. Clearly, attention must be paid to the less obviowsfand messier)
organisational, social and coltural dynamics that underpins the introduction of information
techmology into planning and governance processes.,

In her ongoing research into GIS and local planning, Budic(1%d) argues for ongoing
evaluation of GIS efforts that provide a true reflection of the impacts of GI5 adoption into
planning  processes. Whilst it s commonly believed that GIS technology improved  the
effectiveness of planning and development processes, not much appears to be documented
in terms of the true impacts operationally and in terms of the effectiveness of
decision-making. Clearly if GI5 is to be embraced within the comtext of e-governance, these
factors would need to be considered carefully.

3.3 Web-based participatory GIS and other relevant applications

In an issue of Environment and Planning B: Planning and Design(2001), a number of
authors explore the phenomenon of web-based GIS and its potential for public participation.
The range of initiatives is impressive. Al-Kodmany(2001) explores the extent to which
animated  sequences, pre-designated views, displayed renderings and dynamic views are
used in by the University of [linois in Chicago, in collaboration with a local community.
This was done to assist in cognition of the dty through exploration of Kevin Lynchs five
elements of image ability (paths, nodes, edges, districts and landmarks) in order to
communicate and negotiate urban design proposals. In this regard the Web proves an
effective medium for ganizing and displaying a large number of images, both static and
motion{Al-Kodmany, 2000: B05) in what is effectively an interactive design process.  In
assessing  the process, the author argues that this process potentially promotes  local
knowledge  building on Healeys(19%97) ideal of collaborative planning where the planning
and design process could ideally build on local knowledge and experience through the
meaning constructs that people act upon in this process. Al-Kodmany(2001) argues that this
project provided a means whereby the web can be used to incorporate and assimilate local
knowledge and experiences into the planning process. This is an exciting prospect, but is
however mitigated by other factors such as access to technology and technical knowledge.
What emerges is the need for constant evaluation of these technologies in order to improve
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systems as the technology rapidly develops.

In the same edition of this joumal, Hamilton et al{2001) argue that sufficent learning
systemns need to be incorporated into the planning process to ensure that consensus-building
in the development process is ongping, Peng(301) refers to the ideal of mrmanity-integrated
s wum  around  which  community-based issues, information,
alternative perspectives, and decisions evolve(2001: 8%1). To this end the Internet becomes a
primary tool for the broad distribution, dissemination and analysis of spatial information.
Peng(2000) arguees that Internet GIS has the following advantages in this regard,

- Imstantaneows access to data;

- The potential for greater interactivity between the users and complex spatial and other

information;

- The potential for real-time scenaric generation

In a thoughtful reflection on the above and other examples, Carver (2001) raises two
important issues with regards to the relationship between technological potential on the one
hand, and the reality of planning and development processes on the other. Whilst the
technological issues with regards to incorporation of geo-spatial data onto the Intermet have
largely been solved, sodal and cultural issues need to be considered more carefully. The
Intermet has indeed become an extension of fraditional communication and  information
dissemination means to many, but these are normally people with a history of expesure to
information technology and the educational and cultural backgrounds that affords them that
familiarity. To many however, it remains a distant technological and intimidating  tool.
Additionally, GIS may be second-nature to planners, but to many it remains an elitist (and
patentially powerful) technology not necessarily viewed in a democratic way. (See Pickles,
1995; Odendaal, 2001). Secondly, Carver argues (2001) that institutional issues need to be
considered  also. People in positions of power (in government for instance) may regard
participatory  GIS with a degree of suspicion and may doubt the ability of grassroots
communities to fully comprebend the complexities of the spatial planning process and
thereby make meaningful input. These two points are paramount to understanding the
constramnts that may stand in the way of spabally enabled e-government.

A third issue emerges from interviews with respondents by this author. GIS data is
considered  an important resource in many local governments in particular. Making  that
information available on the Web is not necessarily considered to be ideal, whilst a culture
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of information sharing within organisations does not necessarily exist. Furthermore, database
protocol  and  management  procedures would need to be negotiated  across  sectoral
departments which can often prove to be difficult Addressing organizational cultures and
divides is therefore paramount to making spatially e-governance work.

With regards to technology, on the other hand, it is worth mentioning the advances that
have been made in this regard. A number of digital tools are available with innovations in
urban and neighbourhood  simulation,  three-dimensional modeling  and  virtual — reality
(Al-Kodmany, 2001: 808). Huang et al {3001} explore the integration of GIS, virtual reality
and the Internet for the wse of spatial data. The technology explored by the authors
advocate a hybrid approach that combines deploys bother serverside and client-side
technological solutions in the utilization of computing resources. This enables the virtual
workload to be distributed evenly between client and server allowing for true interaction. It
is a compromise solution that makes assumptions about shared software and programming
language, vet starts to understand how the technological barriers to sophisticated on-line
analyses can be overcome. Again, these technological processes would need to be supported
by an underlying organizational vision and commibment,

The beauty of GIS is this: its ability to integrate data from variety of sources, thereby
creating interactive tools that can reflect the potential impacts of planning and development
decisions(see  Van  Buskirk et al, 2003). It requires the following however: effective
user-interface  design; local data access; ondine editing and data archive; map server
functions  design;  database  management  component;  analysis  models  component;
communication channels; data sharing and image sharing.(Peng, 2001),

Technological convergence would need to be considered. The potential for combining
computer databases, digital television, mobile telephones, and handheld devices and GIS
systems inte a comprehensive, connected governance system of information exchange is an
exciting  prospect.  Carson(2003)  examines the CoolTown experiment in Vancouver,
Washington, in the United States in this regard. The project reflects an exciting coalition
between private software and hardware developers, telecommunications agencies and the
local government in question. Building on the fact that the Portland-Vancouver metropolitan
area has the largest number of WiFi hotspots in the United States, the project aims to link
the countys computer system with its Internet web site, its plans permitting systems and its
G5, Thus, dtizens can access information with regards to a property from any handheld
device, internet kiosk or mobile phone. Similarly, plans can be submitted for approval from
any location, day and night.
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What then is necessary to avail GI5 on the internet in an effective way, which takes
institutional issues into account? Krouk(2003) lists three important factors: common standards
with regards to data capture and representation, a clear organisation vision for spatially
enabled esgowvernance; and a common programming language that makes communication
between internet sites easier. These are important technical concerns that no doubt play an
important role in this regard. The need for an effective spatial data infrastructure is clear.
The policy direction at a government level, agreement on data standards and commitment
to data quality is necessary at all levels of govermnment In examining the Bangkok
experience, Bishopet al) argue for the following issues to be considered: a need for
awareness and management support of GIS data infrastructure; agreed-upon data standards;
data availability needs to be negotiated; sufficiently trained personnel; resources in terms of
capacity, hardware and software, proper procedures for the capture and maintenance of
data; vendor support; leaming from successful implementation as well as data integration.
(2000).

Furthermore, the approach calls for clear government policy direction and the need for a
data clearinghouse accessible to government agencies and other interested parties. The US
geospatial portal recently launched is a case in point. The portal provides a central
repository for spatial data, on the one hand, as well as providing web services to support
local, state and federal programmes that require geospatial input. The portal was developed
by ESRIL and delivered in July 2003, Users are able to do the following, -

- Search for, and view, images and geographic datasets, as well as contacts, activities and
clearinghouses for geospatial data;

= Register for notification of updated data and information with regards to activities etc;

- View mefadata with regards to available datasets;

- Download large datasets through future streaming or FTT services,

(ESEI, 2003)

Clearly the combination of implementation of web-based GIS is not just a technical
process. The GIS literature reflects an increasing(but still limited in practice given interviews
with respondents) concern with social, cultural and organizational issues underpinning these
processes. Web-based GIS adds another layer in this regard with reference to the same
factors influencing web access. Thus, in order to understand the potential for gecspatially
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enabled e-governance, a number of factors that stretch beyond the technical would need to
be comsidered. The following section aims to  interrogate the relationship  between
e=governance and geo-space based upon the literature reviewed and interviews done.

4. TOWARDS A CONCEPTUAL FRAMEWORK FOR UNDERSTANDING SPATIALLY
ENABLED E-GOVERNANCE

In wnderstanding the inter-relationship between e-govemance and GI5 in the pursuit
towards spatially enabled e-governance, a number of cross-sectoral issues emerge. These, this
paper argues, would mneed to be considered if spatially enabled e-governance is to become
spatially  enabling  towards  greater empowerment and  integration of marginalized
communities into the wurban fabric.

It is clear that this interface is not one determined by technology alone, but would need
to be considered in tandem with sodal, economic, cultural and institutional /' organizational
issues. Thus these wvarous dimensions need to be comsidered  in tandem with  the
underpinning criteria for a truly democratic and spatially enabled e-governance system. This
paper argues for the following criteria,

= CCess

The issue of access stretches beyond the technological. Clearly if a spatially enabled
erovernance system is to be effective, it should potentially enhance participation from a
broad sector of sodety. Given the inequalities experienced in most cities (including in the
developed world), those sitting at the margins of the economic and socal realm would need
to be included also. Thus, issues of leaming, capacity and actual physical access would need
to be considered. The addition of a geospatial layer to electronic transactions dearly deepens
the need for access to be addressed.

= tegration

Spatial tools need to be finely integrated with the transactive and communicative tools
availed by ICT. Whilst Web-hased GIS has potential to deepen participation in the cvber
realm, it would need to be combined with traditional e-governance transactions for it to be
representative of truly spatially enabled e-governance.

On the other hand, technological integrationgiven trends towards conwvergence) can
facilitate broadened access and would need to be managed effectively in this regard.
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= ccountability and transparency

The use of the Web potentially deepens dermocracy if this is intended; vet it can also be
a smokescreen that may give the impression of openness (through the display of a broad
range of information) whilst omitting important information. Spatial data can easily be
manipulated  representing a particular rationality that does not necessarily represent a broad
range of interests. Accountability in particular, is not necessarily guaranteed by transparency
the two should go hand-in-hand.

= fficiency

The intention of e-governance is ostensibly to enhance the effidency and effectiveness of
sovernment for its citizens. Yet, this can easily be compromised by inclusion of information
and mapping that may appear impressive yet may well be superfluous. Effective displays of
information, design of web sites and choice of technology all have an impact on this

dynamic.

= ision

Integration of geospatial data with e-governance functions requires an overall policy
vision, as well as political commitment. Ad-boc implementation could not only  waste
resources but be contradictory in its outcomes.

- .ontent
The appropriateness and relevance of content is naturally linked to the other factors
argued for above. Choice of content will, no doubt, be decided by the policy vision, whilst

superfluous content will compromise the efficency of a system.

Given these criteria that this paper argues for; the following matrix seeks to understand
the relationship between these criteria and the technological, organizational, socio-cultural
and economic contexts within which geospatial initiatives would need o be implemented.
What emerges are sets of issues and implications and issues that would meed to be
considered in termes of operationalisation. (The shaded areas of the matrix indicate the implications
given the geospatial lavers added to egovermance whilst the unshaded sectioms  indicate
implications for e-governance per se.)
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5. GONCLUSION AND IDEAS FOR FURTHER RESEARCH

Can GI5 make e-governance spatially enabling does it need to be spatially enabled to do
so? This would be an interesting point to ponder given the inequality vested in our cities
and the degree to which marginalization cocurs. Clearly a number of technical tools exists
that enable impressive techniques, routines and functionality as indicated by the case studies
on  web-based GIS. However, inclusion of this functionality as an integral part of
spatially-enabled e-governance, requires consideration of factors outside the technical. An
integrated approach is necessary, one that requires political commitment, institutional vision
and shrewd technical follow-through Spatially enabled e-governance would need o be
considered as an extension of current planning and development processes, not an end in
itself,

A number of questions remain, and would require further consideration. The first is
raised by Al-Kodmany(2000); can web-hased GIS become less mystifying and expert based?
If this issue is not addressed and considered carefully, the use of geospatial technigues
could well serve to deepen unequal power relations. The relationship  between
development-expert{or  powerful official) and community member is a fragile one; and
unequal power relations can sour what is otherwise a potentially productive  development
partnership.

Further research on the visual experience of cyber-space(see Llobera, 2003) and how
individuals engage with public perception of spatial problems and means of representation
would also be meaningful in this regard. How various communities of varying cultural and
social backgrounds conceive of space, imterpret it etc. would not only make meaningful
input into the planning process but mav also enhance the planner/government officials
learning! The Web provides an interesting forum for exploring these socio-spatial dynamics,

It would also be interesting to explore whether digital debates and inputs differ from
spatial debates based upon traditional participatory methods (See Frissen, 1997). The risk is
that the transmission of superfluous information could frustrate communicative proceses; yet
may also yield subtle points not mecessarily raised in convenbional forums,

Finally, more sophisticated and user-friendly tools through electronic means will not
necessarily guarantee buy-in from stakeholders in the wrban development process. The old
adage reflected in the Hollywood film Field of Dreams, _ )
does not necessarily hold true in this regard. The presence of sophisticated technology does
not necessarily guarantees its use. Potential participants in this process need to, in the first
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place, feel the need to spend time and energy to participate; and secondly, know that their
views are reflected in the outcomes of swch processes. Clearly electronic  geospatial
governance processes would need to be augmented by other processes: social, cultural and
political. Technology is not enough; we need to start understanding the sodal, institutional
and cultural processes that underpin technical concerns if we hope to exploit technology
properly. An integrated approach is necessary, one that understands that the urban realm in
which e-governance hopes to intervene is complex, fragmented and unpredictable.
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