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I. Overview of Geospatial Standards

1. Needs for Geospatial Standards

«= Geospatial Standards: A Strategic Tool for the International
Technology Market Preemption

geospatial standards in the global geospatial market have been utilized as a tool for ensuring
interoperability, but in recent years as a strategic one for dominating relevant markets in
advance. As the number of successful use-cases developing a state-of-the-art technology with
standards preemption in geospatial market is increasing, the competitiveness of a country’s
technology is judged by how much the technology of the country has led and preoccupied
international geospatial standards.

In general, the need for geospatial standards is not much different from the purpose of
operating standards, which is for minimizing national costs caused by redundant construction
in pursuing national and public geospatial data projects, ensuring interoperability and expansion
between built systems, and for guaranteeing quality of products or business outcomes to some
degree on the basis of geospatial standards?). In addition, the technologies, products, and
business results suitable for international geospatial standards are not only certified under
international standards of quality, but are also allowed to increase awareness in the international
community, so they help strengthen the competitiveness in overseas markets.

»= geospatial standards are needed for Technology Exchanges in the
Overseas Market, based on International Trade Aggreements

Geospatial data environment surrounding Korea and other nations suggests that the importance
of geospatial standards will be even higher in the future, First, in the international geospatial
community, the compliance of technologies with international standards has become mandatory
for all countries in accordance with the regulations of World Trade Organization (WTO). As a
result, the technology that does not conform to international standards may be modified to
meet the standards when trade between countries takes place, In other words, when a technology
is developed without considering international standards, it may cost a lot more to modify the
technology in the future. Therefore, in the case of developing a new technology—for example,
developing a geospatial data-related technology through R&D—there is a need to develop both
domestic and international standards at the same time. In areas such as u-City which is promoted
by the government, relevant international standards are being developed or have yet to be
developed. So in the future when international standards are developed, it is likely to modify
techniques already developed to meet the standards. In order to prevent such cost redundancy,
technology development and standards preemption need to be promoted simultaneously, It is
important that when geospatial data technology development or new businesses are promoted,
the efforts to preempt the international geospatial standards market be made,

1) Ministry of Land, Transport and Maritime Affairs, 2008 “2008 National Geospatial Data Support Research: National
geospatial standards and Standard Management”, p1.
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| . Overview of geospatial standards

= Increasing Importance of geospatial standards in Accordance with

Convergence Environment Changes

Figure 1. Increasing the Importance of geospatial standards for Geospatial Convergence
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The character-oriented technology society has been changing rapidly into the space-oriented
information & knowledge society thanks to the development of high technologies. Unlike the
1990s which saw the building of geospatial systems for the efficient management of
environmental pollution or disasters, the current geographic information is positioned as basic
information always used in our daily life, This geographic information that has become part
of life adds to the importance of standards for convergence among disparate systems and
data for the purpose of the convergence of more complex and sophisticated technologies,
For example, a little more than ten years or so has passed since the late 1990s when web-based
mapping services like Yahoo Map were launched, and currently a wide range of mapping
services (such as Friend Finder) have been provided on mobile terminals such as cellular
phones, navigation devices, and PDAs,

With growing expectations among users, not only three-dimensional map services but a virtual
life environment identical with a real life is wanted. In recent years, user activities in new
complex space like Second Life, which integrates real life space and virtual space, are being
spread. Converging geospatial technology, which is one of the future major geospatial markets,
requires interoperability of geospatial technologies and other areas of technologies. This means
that the range of geospatial standards would be further expanded and that the role of those
standards would become more important.

10
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| . Overview of geospatial standards

= Increasing Importance of geospatial standards for Linkage and

Integration among Geospatial Information Utilization Systems

Third, the geospatial information maturity level of central and local governments has become
so high that they develop, build, and manage a variety of geospatial data systems for
themselves. The central government agencies—the Forest Service, the National Police Agency,
the Statistics Korea, the Ministry of Government Administration and Home Affairs, and the
Ministry of Ministry of Land, Infrastructure and Transport —are promoting informatization projects
on the basis of geospatial data. As a result, the demand for common rules of sharing the
heterogeneous geospatial data is increasing.

Figure 2, Comparison of Geospatial Informatization Quotient by Administrative District
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The trend is also supported by a study? which analyzed the level of local governments’
advancement of geospatial data. According to the research, metropolitan cities have left from
the utilization stage and entered the phase of connection and integration, while cities and
provinces are mainly staying in the utilization stage and have started to enter the connection
and integration stage slowly.

geospatial standards are a key factor that can link and integrate a host of disparate geospatial
data systems being built and operated domestically. For the standards to play a proper role,
current national standards should be reviewed whether they can be used in projects for linkage
and connection, and further standards can be developed when necessary.

2) Sagong Hosang et. al. 2008, "Municipalities’ Current Status of Geospatial Data and their Competency Enhancement
Measures,;. Korea Research Institute for Human Settlements. p.38, p106.
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| . Overview of geospatial standards

Figure 3. Increasing Importance of geospatial standards
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As we have discussed earlier, the trade barrier for technology exchange in the international
community, the mutual linkage of heterogeneous technologies and data, and the increasing
demands for linkage and integration show that the demands for and the importance of
geospatial standards will be much higher in the future,

14
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| . Overview of geospatial standards

2. Definition and Classification of Geospatial Standards

«= What are geospatial standards?

® Definition of geospatial standards

A geospatial standard refers to a document on methodology, rules, services required for
compatibility among different geospatial data users who take advantage of systems, DB, and
locational information, relative to geospatial data3). In a narrow sense, it means the
specifications necessary for the common use of geospatial data made by means of agreements
among interested parties. In a broad sense, it includes all kinds of activities related with the
production and consumption of the specifications as well as the whole geospatial standards
structure, including organizations or institutions that support these activities,

Figure 4. Definition of geospatial standards
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3) Definition of geospatial standards

- Definition of ISO/TC211: An international GIS standards organization, I1SO/TC211, defines GIS standards as
documents “to specify, for geographic information, methods, tools and services for data management (including
definition and description), acquiring, processing, analyzing, accessing, presenting and transferring such data
in digital / electronic form between different users, systems and locations”.

- Definition of OGC (Open Geospatial Consortium), an international voluntary consensus standards organization:
According to this organization, GIS standards are approved interfaces and encoding specifications to enable
the compatibility between various geographic information data storage media, services, and applications

- Definition of geospatial standards specified in a domestic study: GIS standards are specifications which are
commonly and repetitively used to realize the objectives of GIS written through the consensus of all relevant
areas of GIS, and authorized by government (Ministry of Land, Transport and Maritime Affairs 2007. “National
GIS support research in 2007 - National GIS standards system establishment”)

* Note: general definition of standards

- Wikipedia, 2008): A standard is a set of quantitative or qualitative attributes of products or services, interfaces
and materials, which can appear in various forms. For instance, the forms of standards include definitions of
terms, designs or architecture guidelines, detailed procedures, and criteria of products or procedures,

16
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| . Overview of geospatial standards

® Geospatial Standardization

A geospatial¥ data standardization refers to all kinds of activities and procedures necessary for
inducing geospatial standards by the consensus. These activities can largely be divided into five
kinds: planning, development, enactment, application (or compliance) and management, Each
activity is organically connected to each other and should be in a virtuous circle, rather than
being concentrated on one of the standards activities.

First, geospatial standards planning involves activities needed to plan standards to be newly
developed, consistently monitor technological and environmental changes surrounding
geospatial information, and meet the demands of users.

geospatial standards development refers to activities needed to make rules that should be
followed in a set of procedures through consultation by users.

The enactment of geospatial standards refer to the approval process of official authorities
about geospatial standards draft developed by the consensus. For example, in order to enact
a standard which belongs to Korean Industrial Standard, the national standard of South Korea,
we need the approval by Korean Agency for Technology and Standards authorized to enact
domestic standards by Government,

The application of geospatial standards means to inspect and certify whether products that applies
the standards meet the standards or whether geospatial information and functions among products
are mutually compatible, to explore standards application practices, and to manage the status
of geospatial standards compliance. geospatial standards operations and management refer to all
activities needed to provide users with the latest geospatial standards and collect extensive opinions
of users for geospatial standards maintenance and management,

Figure 5. Definition of geospatial standards Activities
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4) According to OGC, standardization is defined as a consensus process to elicit approved specifications.
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| . Overview of geospatial standards

® Geospatial Standards System

A geospatial standards system refers to ‘a place’ of standardization where users develop
standards, offering opportunities that they come to agreements through adequate discussion
in relation to standards activities and a structure or system that enables standardization work
or procedures such as verifying standards, It also refers to the construct of a logical and
physical platform to develop, enact and manage common rules to be observed, and to perform
related activities in order to share geospatial information,

For the geospatial standards system to operate successfully, geospatial standards resources
are needed to perform geospatial standardization. These resources can be categorized into
four types: first, institutions that offer logical basis for continual standards activities; second,
organizations that offer a physical bedrock for the activities; third, standard experts who carry
out the activities; and finally, the results of the activities, or geospatial standards
(specifications) and the best practices including compliant and implementation products,
And social capability that secures such resources and puts them into geospatial standards
systems to create a virtuous circle of production, supply, and management is called geospatial

standards capability.

20



o L7HA 5 T 2H|A|

ok

YR EFAAE BEot0] YER)ORM, ARl RS LD, ojef RN S EOIE
7 YoIg B 4 ok VIBIES HBoinl, B AFoHe S| BES =
AATG

t
ZA(structure, system)2 WStct FIHHHE /3P| 5l 24 35 422 7HLUSID AP H2|5H
4 )e

25, &Ee 2o, E5E oosk| flgt =214, 2[4 7|8 (platform)2| /g2t T 4 ATt
S REHAPE M2 ZF=7| floiM e STHRRESIE 2080t Tath 2t (SR

A
BE 2pd)o| asict, o2fgt M ERE AU H| 712 E L 4 U=, HA 245 252859
=2 2AHE M Zots Mzt 3, 245N BRI S T2

S3f5ts A BEUEZE UM 2E3EE| g FUHEEE(AM) 2} A
compliant/implement products)Zt ICt,

J2|30 o|23t 2tedg EES] I HBFA A FUSH] BFE Ark3E L HRIFEE HegAPlE

Atzlel S2e UL EZAYolRtD. e,

21



| . Overview of geospatial standards

Table 1. Definition of Terms of geospatial standards

Term

geospatial
standard

geospatial
standardization

geospatial
standards system

geospatial
standards
resources

geospatial
standards
capability

22

Definition

(Broad meaning) A document needed for the common use of geospatial information, established
through the agreement of stake-holders
(Narrow meaning) An extended concept that comprehensively includes the geospatial standards
system: the production of specifications, various activities related to
consumption, and organizations and institutions supporting those activities

All activities to produce and consume agreed-upon geospatial standards

Planning: Activities conducted to plan standards to be newly developed; various activities
to keep monitoring technology, society, and environment involving geospatial data and to
meet user needs

Development: Activities conducted to develop rules (or content) within a series of procedures
provided through the geospatial standards system; these rules are made through the
consensus of users and should be kept by them

« Enactment: Process of an official agency approving the agreed-upon geospatial standards
(draft)

Application: Activities conducted to inspect products to which standards are applied to know
whether those products meet the content of the standards as well as to inspect and certify
the geospatial data and functions between those products are consistent or interoperable,
and to identify the best practices of the application of standards and manage the status
of the compliance with geospatial standards

« Operation and management: activities to maintain geospatial standards by providing the
newest information on geospatial standards to users and acquiring feedback from them

A logical and physical infrastructure (platform) for activities conducted to develop, enact, and
manage the common rules needed to share geospatial data as well as to manage the results
of those activities

People and things needed to perform geospatial standardization within the geospatial standards
system

« Institutions: provide a logical basis for ongoing standards activities

» Organizations: provide a physical basis for ongoing standards activities

» Standard specialists: subjects that perform standards activities

 Application of standards and the best practices: results of standards activities

A capability of the geospatial standards system that has a virtuous cycle to produce, supply,
and manage standards
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| . Overview of geospatial standards

= Classification Criteria and Types of geospatial standards

® Classification of Standards

Standards can be classified, depending on the subject of the enactment, the possibility of
the compulsory application, the institution of the enactment and the content of standards,
Standards are divided into De-jure and De-facto Standards, depending on the enactment
subject. Standards are split into Regulatory and Voluntary Standards, depending on the
possibility of the compulsory application, The institution of the enactment is a criterion by
which to divide standards into International, Regional, National, and Industry or Organizational
Standards, Finally, the standard content is used to bracket standards into Data, Service,
Organization Standards, etc,

Table 2. Classification Criteria and Types of Standards

Criteria Types
Subjects of enactment | « De-jure vs. De-facto

Possibility of

compulsory application |~ regulatory vs. Voluntary

« International, Regional

Enactment Institution « National, Industry or Organizational

« Fundamental, terminology, products (devices), inspection, safety, service,

Standard content . . ol -
implementation, organizational procedures, compatibility, performance, data, etc.

A De-jure Standard is established by an official standard establishment organization through
an agreement between the parties. It takes a relatively long period of time (on average 3
years) to establish this standard because it is difficult to reach consensus. So some high
technology fields with a very fast development may often lose their market share or
marketability as soon as relevant standards are established—because the technologies are
already outdated. Moreover, the standards are easy to be obsolete and outdated since the
parties tend to be reluctant to review their agreement once they reach an agreement,

A De-facto Standard is naturally evolved from corporate standards available in the free
competitive market system. This standard may ignore public interest because it is handled
by firms that control the market. In addition, if the predominance of standards is not
determined in the market competition, the market may be filled with redundant standards.
It may lead to a lack of interchangeability and redundant investment,
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| . Overview of geospatial standards

A Regulatory Standard is mandatorily applied based on statutes, ordinances or technical
standards. For example, this standard include traffic signs, pursuant to Road Traffic Act, and
KS standards in accordance with Law for Industrial Standardization.

A Voluntary Standard, comparative to Regulatory Standard, refers to a document whose
compliance is not legally mandatory. Examples of this type of standard include standards of
OGC and TTA.

An International Standard refers to a document developed through the coordination of
organizations representing the interests of each country and internationally applied. Examples
of this standard include ISO and IEC standards established, each by International Organization
for Standardization (ISO) and International Electronical Commission (IEC).

A Regional Standard refers to a standard developed and followed by multiple countries or
regional groups to achieve their common goals and applied in certain regions, This standard
includes CEN standards established by European Committee for Standardization.

A National Standard is developed by a national standards establishment organization through
the coordination of stakeholders. These standards are applied in the whole territory of a
country. Both Korean Industrial Standards (KS) and Korea Information Communication
Standards (KICS) belong to National Standards,

Industry or Business Standards are enacted through the coordination of internal parties working
for firms, groups and academic communities and applied within those parties. For example,
these standards include standards established by standards of TTA (Telecommunications
Technology Association)

Organizational Standards are enacted through the coordination of internal parties and applied
within a certain organization or company. This type of standards is systematically described in
details. An example of this standard can be “S company’s System Development Methodology.”
A Basic Abstract Standard is a common and general standard that can be basically applied
to any field. This type of standards includes ISO standards developed by ISO/TC211 and Korean
Industrial Standards (KS) which are established, based on the ISO standards,

Terminology Standards are standards pertaining to the definition, explanation and symbol of the
terms used in a certain field. These standards contain definitions, symbols, descriptions and examples,
A Testing Standard is a document that describes matters needed to investigate whether
products or the components of the products satisfy the requirements,

Service Standards refer to documents that specify the characteristics and range of services to achieve
the purpose of the service provided. Engineering or Design Standard is the one that stipulates work
instructions and operating methods required to design, produce, and install a certain device or system,
An Organization Standard refers to a standard stipulating organizations and business
procedures so that each of the departments can be efficiently operated and managed.

A Compatibility Standard is a document which stipulates the interface between systems or
between networks.

A Performance Standard is a standard that specifies functional requirements of products,
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| . Overview of geospatial standards

® Classification of Geospatial Standards

The standards in the field of the current geospatial data include the international geospatial
standards (ISO standards and OGC standard) and the domestic geospatial standards (Korea
Industrial Standard — KS, Korea Information Communication Standard - KICS, and Korea
Telecommunications Technology Association Standard - TTA). Based on the standard
classification described above, the standards developed by ISO/TC211 (International
Organization for Standardization/Technical Committee 211) belong to De-jure Standard,
Voluntary Standard, International Standard, and Basic Abstract Standard.

Table 3. Characteristics of Geospatial Standards according to Classification Criteria

Type ISO/TC211 0OGC KS KICS TTA
Criteria standards standards standards standards standards

Subject of the De-jure Standard = De-jure Standard | De-jure Standard @ De-jure Standard | De-jure Standard

enactment
P;s::\t:;!:z of Voluntary Voluntary Regulatory Regulatory Voluntary
datory Standard Standard Standard Standard Standard
application
International Industry or
Organization of International Standard/ National National Busianss
the enactment Standard Industry or Standard Standard
. Standard
Business Standard
Basic Abstract Basic Abstract Ba;‘;&gﬁg}ad
Content of the Basic Abstract Standard/ Basic Abstract Standard/ .
. : . - Service Standard/
standards Standard Engineering or Standard Engineering or Engineering or
Design Standard Design Standard 9 9

Design Standard

Since ISO/TC211 is an official organization that develops international GIS standards, the
ISO/TC211’s standards belong to De-jure Standard. Therefore, the GIS standard operating in
ISO/TC211 has no standard parallel to the standard within ISO/TC211 because there exists only
a single standard for an object. Since ISO/TC211 standards have no power to enforce their
standards, the standards belong to Voluntary Standard. And since countries around the world
involve the standard development, the standards belong to International Standard. Also, the
standards belong to Basic Abstract Standard because the standards define something abstract.
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| . Overview of geospatial standards

Standards established by OGC fall into De facto Standard, Voluntary Standard, International
Standard, Industry or Business Standard, Basic Abstract Standard (OGC Abstract Specifications)
and Engineering or Design Standard (OGC Implementation Specifications). OGC’s standards
fall into De facto Standard (and Industry or Business Standard) because OGC is a standard
organization aimed at companies. Since OGC's standards similar to ISO/TC211 standards have
no power to enforce their standards, the standards belong to Voluntary Standard. And since
global firms and government agencies across the world involve the standard development,
the standards belong to International Standard. Most of the standards provided by OGC also
fall into Engineering or Design Standard.

Korea’s national standards—KS Standards and KICS Standards—fall into De-jure Standard,
Voluntary Standard (government’s standards which belong to Regulatory Standard, in
accordance with Article 14 of Industry Standard Act, are the exception), National Standard
and Basic Abstract Standard. TTA (Telecommunications Technology Association) Standard
which falls into Industry or Business Standard in GIS field has such characteristics as De facto
Standard, Voluntary Standard, and Industry or Business Standard; in terms of the contents,
the TTA standard has such characteristics as Basic Abstract Standard, and Engineering or Design
Standard.
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I. International and Domestic
Geospatial Standards Systems

1. ISO/TC211

=« Establishment Goals and Organization Structure of ISO/TC211

Since ISO was launched with the aim of international standardization of industrial products
in 1947, the organization has involved international standardization activities in almost all fields
except for electrical and electronic technology (led by International Electrotechnical
Commission, |EC) and electronic communications technology (led by International
Telecommunication Union, ITU), ISO has various specialized subcommittees each of which is
concerned with for standardization in different areas. ISO/TC2115) is tasked with developing
standards for geospatial data.

In June 1994, ISO/TC211 was formed as part of ISO to enact information standards about objects
or phenomena related to Earth’s geographical locations directly or indirectly. In particular,
the purposes of establishing ISO include the following: understanding of geographic
information, the response to the increase in its use; securement of geography information
availability, accessibility, integration, increased sharing, and interoperability; promotion of
effective, efficient, economical use of hardware and software systems related to geographic
information; contributions to the integrated approach for solving global, human and ecological
problems,

The ISO/TC211 organizational system consists of a chairman and a secretary, 31 Participating
countries (P-members6)), 31 Observer countries (O-members?)), 27 liaisons8) and 13 ISO liaisons.,
Actual tasks for standards are assigned to different working groups, depending on the
associations between standards and the coverage of standards. Working groups are organized
and operated in a flexible way; sometimes working groups are dismantled or newly formed,
according to the degree of progress in standardizations, Currently, there are 5 working groups
and 8 coordination committees (i.e., PMG, TMG, HMMG, JAG, etc) within the ISO/TC211,

5) www.isotc211.org
6) The countries have obligations to actively participate in the work of the organization’s committees and to vote

for international standards drafts,
7) The countries as observers have obligations to attend associated committees, and to involve the business of

the committees, as well as rights to receive documents and submit comments, and to attend meetings.
8) The liaisons have relations with various agencies related to information technology areas and geographic

information,
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[I. International and Domestic Geospatial Standards Systems

«- [SO/TC211 Standardization Procedures

ISO’s standardization steps are largely divided into seven, and standards for a publishing phase
are officially announced as International Standard (IS).

Figure 6. 7 Stages of ISO standardization Procedure
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II'. International and Domestic Geospatial Standards Systems

2. OGC

»« Establishment Goals and Organization Structure of OGC

In August 1994, OGC was founded with the aim of taking advantage of an open technology
or advanced technology in the field of GIS by private industry including global software and
computer companies, system integrators and data providers. The purpose of establishing the
organization was to develop a component to be openly interoperable by providing a
comprehensive form of open interface specification

Figure 7. OGC official site (www.opengeospatial.org)
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The organization consists of Board of Directors, Executive Director & Staff, Specification
Program, Interoperability Program and Outreach Program. Specification Program is composed
of Technical Committee (TC) to develop standard specifications and Planning Committee (PC)
to respond to a changing technological environment. TC has working groups and standard
working groups, while PC has standard liaisons and sub-committees, Interoperability Program
has IP Management Team to validate interoperability of developed standards,
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2. OGC
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Figure 8. OGC Standard Organization System
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«» OGC Standardization Procedures

Sectoral working groups or special interest groups formulate a proposal. When the proposed
standard draft is approved, it will be adopted.

Table 4, OGC Standardization Procedures

1

OGC proposal announced

2 Development LOI (Letter of Intent) submitted

3 Proposal submitted

4 Evaluation

5 Amendment proposal submitted

6 Working group’s vote for selecting specifications

7 Technical committee’s vote for recommending specifications
8 Management committee’s vote for approving specifications
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3. Geospatial Standards System in the United States

«= National Standards System & Geospatial Standards System

Among standardization organizations in the United States are the institutions related to GIS
standards, which include American National Standards Institute (ANSI, the United States’
national standard), International Committee for Information Technology Standards (INCITS,
which speaks for firms’ interests), Federal Geographic Data Committee (FGDC, Governments’
geospatial standards) and Office of General Services (OGS, the United States’ private GIS
standard). ANSI does not develop standards on its own—it is a hon-profit, non-governmental
voluntary standards association that plays a role in managing and coordinating a
standardization process of each agency and determine whether or not a certain standard should
be approved.

NIST was established to boost the nation’s overall industrial economy and to develop, apply
and support technologies and standards.

Figure 9. GIS standards system of the United States
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INCITS was established for information technology-based industries to respond to standardization
activities. INCITS chooses and abides by some of the standards enacted by ISO/TC211 as those
of ANSI/INCITS. FGDC was found to dedicate to the United States’ standardization in accordance
with President Decree, with the aim of sharing geographic information. The organization is
a member of OGC and its standards are mandatorily applied to federal agencies but not to
non-federal agencies and private entities. OGC was founded by geographic information firms
and its standards belong to Industry or Business Standard. OGC participates in ISO/TC211
standardization activities on its own without any support of the United States Government.

== geospatial standards System (FGDC Standards)

The United States’ national GIS project started to develop National Geospatial Data
Infrastructure (NSDI). Since January 1995, relevant federal agencies have been officially
required to conform to FGDC standards, pursuant to President Decree when developing new

topographic geospatial data.

Figure 10. FGDC Standards System of the United States
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FGDC dedicated?) to the United States’ standardization has its nine thematic subcommittees, Each
subcommittee has four task forces (i.e., distribution, standardization, meta-data, and basic geographic
information). The current U.S. NSDI standardization is performed by each subcommittee’s standard
groups according to Standards Directives adopted by FGDC'’s standardization working branches!0),
FGDC's standardization working branches play a part in formulation of policies and guidelines for
standardization, coordination of geographic information standardization activities performed by
subcommittees, and screening and approval of standards developed in each standardization step.
The FGDC standardization procedure adjusted the ISO standardization procedure (which puts
emphasis on stakeholders’ consensus) into five main stages to meet the needs of the U.S.
The five stages include Proposal Stage, Project Stage, Draft Stage, Review Stage, and Final
Stage. Each of the stages is broken into a total of 12 steps.

FGDC is a member organization which excises the right to vote of L1 (Geographic Information)
of INCITS, a standard development organization approved by ANSI. FGGS which participates in
ISO/TC211 activities through INCITS is a strategic member of OGC for standardization activities,
FGDC Standardization Committee is composed of government agencies in the United States.
For example, United States Geological Survey (USGS), a member organization of FGDC, used
to be an institution that manages FIPS173 known as ANSI NGITS 320-1988, a SDTS standard
(now SDTS is retired from the FGDC standards). In addition, FGDC has a working relationship
with National Institute of Standards and Technology (NIST), part of Department of Commerce,
in charge of Federal Information Processing Standard (FIPS).

Table 5. United States FGDC Standardization Stage

Stage Step Activity

Step 1 » Receipt of the draft new standards
Proposal Stage
Step 2 « Review on the draft standards

« Phase to establish a plan to review the standards, start reviewing (FGDC

Project Stage Step 3 subcommittee or working committee), and to put in budget
Step 4 « Standards development promoted (conducted by the standard
Draft Stage development group)
Step 5 « Review on the working draft
Step 6 » Evaluation of the draft before the standard working group reviews it
Step 7 « Draft standards approved to be publicly notified
Step 8 » Qutside consultants’ review of the draft publicly notified
Review Stage
Step 9 « Acquiring opinions of outside consultants
Step 10 « Review on the opinions of outside consultants to add to the draft
Step 11 « Final review before approving the final draft standards
Final Stage Step 12 « Approval

9) http://www.fgdc.gov/organization
10) http://fgdc.er.usgs.gov/
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4. Geospatial Standards System in Canada

In May 1999, the concept of the project for the existing, national geographic information
infrastructure called CGDI (Canadian Geospatial Data Infrastructure) was reestablished as a
concept of GeoConnections. GeoConnections, a national program which adjusts the geographic
information infrastructure to be used on the Internet, was established to build a reliable
framework’s database and formulate standards for this database.

Canada’s national standards is administered by Standards Council of Canada. CAC (Canadian
Advisory Committee)/TC211, part of the Council, is an official agency which corresponds to
ISO/TC211. Canada’s standards in the field of geographic information are developed through
cooperation between CGDI and CGSB-CoG (Canadian General Standard Board Committee on
Geomatics) under Standards Council of Canada. Developed GIS standards are enacted into
CGSB standards.

Figure 11. GIS Standards Promotion System of Canada
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CGSB-CoG participates in standardization activities of 1ISO/TC211 through CAT/TC211, tasked
with supporting and performing substantive, international standardization activities including
the development of International Standard. This institution, which officially corresponds to
standards activities in North America’s standard activities, signed the MOU with the United
States’ ANSI to develop North America’s Standard.

CGSG-CoG's standard development process is composed of four stages:
- Create : Develop national standards

- Adopt : Standard processing as national standards

- Adapt : Change of standards to meet the requirements of Canada

- Endorse : Approve the standards for use in Canada

5. Geospatial Standards System in Korea

== Korea's Geospatial Data Standard System

Korea’s geospatial standards system is operated by subcommittees under the national geospatial
data promotion system and other relevant agencies. Agencies tasked with development and
renewal of geospatial standards include the Korean Agency for Technology and Standards and
Telecommunications Technology Association (which develops TTA standards).

® Procedure to enact Korea's National Standards for Geospatial Data

The procedure to enact or amend KS standards has five steps: (1) a proposal to enact or
amend Korean Industrial Standard, (2) consultation with relevant departments, (3) deliberation
by Korea Industrial Standards Commission, (4) notice of Korea Industrial Standard’s enactment,
amendment, and abolition, and (5) confirmation of Korean Industrial Standard &.
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Figure 12. KS Standards Enactment Procedures
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Step 1. Korean Industrial Standard (KS) Enactment and Amendment Proposal (with two proposal

routes)

- Direct proposal by Government

* This proposal is made by the Director of Korean Agency for Technical Standard to promote
the improvement of the quality of the mining and manufacturing goods through the
establishment of international standards, the development of new products, the consumer
protection, and securing of compatibility. The proposal for standards is written by the

agency itself or by an academic community or a research institute,

- Proposal by stake-holders

 Stake-holders such as industrial entities can apply to the enactment or amendment of KS,
They should submit their application materials including proposals and specifications to

the Director of Korean Agency for Technical Standard.
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Step 2. Consultation with Relevant Departments

- Consultation with relevant agencies

* When the proposal to amend and enact standards are made, they should go through
consultation with relevant administrative agencies to conform to matters under the
jurisdiction of the agencies, to maintain compatibility and to ensure that there are no
problems in terms of coverage and use of the proposed standards.

- Holding public hearing
* To enact and amend Korean Industrial Standard, public hearing should be held to hear
the comments of stake-holders. Stake-holders can request to hold a public hearing in
writing, and the Director of Korean Agency for Technical Standard, when asked to hold
the meeting, must do it.

Step 3. Deliberation by Korea Industrial Standards Commission

- Specialized subcouncil’s deliberations
* The proposal should be submitted to a specialized subcouncil within the Commission in
charge of relevant goods to go through deliberations, The proposal can be transferred
to a relevant professional committee for a further review of the proposal when necessary.
- Professional committee’s deliberations
* Professional committees, each specializing in certain fields, review the standard proposal
submitted and notify the subcouncil of the deliberation results,

Step 4. Notice of Korea Industrial Standard’s enactment, amendment and abolition,

- To enact, amend, or repeal Korea Industrial Standard, the title of a certain standard, the
number of the standard, main specifications, and grounds for the submission shall be
published in an official gazette notice within 60 days prior to a due date,

Step 5. Confirmation of Korean Industrial Standard (KS)

Once the designated procedures are complete, the Director of Korean Agency for Technical

Standard shall enact, amend or abolish the standard and publish it in an official gazette notice

to confirm the standard as KS.

¥ The Korea Industrial Standards should be reviewed every five years from the date of the
enactment, and modified, confirmed or repealed depending upon the deliberation results,
Standards within five years can be amended or abolished, if required.
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® Procedure to Enact Industry or Business Standard for Korea Geospatial Data

The standards development procedure of Korea Telecommunications Technology Association
(TTA) is divided into 12 stages. The figure below shows an overview of each procedure. TTA,
in connection with this procedure, has the regulations of operation, which include
standardization suspension, standard management and the abolishment of standards. The
standardization suspension is related to abolishing relevant standard tasks or reviewing tasks
for further implementation after two years from their adoption, when related technologies
decline or the need for enactment reduces, With regard to the standard management, in the
case of Industry or Business Standard for geospatial data, TTA reviews whether certain
standards should be amended or abolished within a cycle of less than five years after the
adoption of the standards; in the case of interim standards, the Institution reviews the standards
within a cycle of a year. The process of the abolishment of standards is similar to the promotion
process from the standardization proposal to the standard adoption. When IPR owners after
the adoption deny submitting the affirmation letter about confirmed IPR, the Chairman of
TC confirms the fact and the standards are abolished in General Assembly without a separate
procedure,
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Figure 13. TTA Standards Enactment Procedure
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II'. International and Domestic Geospatial Standards Systems

- Operating Status of Korea’s Geospatial Standards

® Status of Legal System for Geospatial Data

Korea’s legal system for geospatial data comprehensively guarantees activities related to the
establishment of a geospatial standards organization system, a plan and standard activities,
The following table shows provisons specified in Korea's legal system, related to the
organizational scheme, establishment of a plan, and standard activities. Though there are so
many provisions, each of the provisions is not so well followed, Therefore, it is necessary to
have a legal system which specifically sets forth the implementation,

Table 6. Status of the Legal System for Geospatial Standards System
Contents Title of Act
« National Geospatial Data Infrastructure Act, Article 5
(National Spatial Data Committee)

» Spatial Data Industry Promotion Act, Article 23
(Designation of Supporting Institutions for Advancement of Spatial Data Industry)

Organization

- National Geospatial Data Infrastructure Act, Article 6
Establishment of a Plan and (Formulation of Basic Plans for National Spatial Data Policy)
Annual Report - National Geospatial Data Infrastructure Act, Article 11
(Annual Report on National Spatial Data Policy)

- National Geospatial Data Infrastructure Act, Article 14 (Standardization of Spatial
Data)

- National Geospatial Data Infrastructure Act, Article 15 (Research on and
Dissemination of Standards)

- National Geospatial Data Infrastructure Act, Article 16 (Obligation to Observe
Standards)

- National Geospatial Data Infrastructure Act, Article 17 (Establishment and
Operation of the National Geospatial Program)

« National Geospatial Data Infrastructure Act, Article 21 (Construction and
Management of Spatial Databases)

- National Geospatial Data Infrastructure Act, Article 23 (Preparation of Spatial Data
Catalogue)

« Spatial Data Industry Promotion Act, Article 14 (Support for Standardization of
Spatial Data Industry)

« Spatial Data Industry Promotion Act and Implementing Ordinance, Article 9
(Support for Standardization of Spatial Data Industry)

Standards Activities
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[I. International and Domestic Geospatial Standards Systems

® Status of Geospatial Standards Organizations

Korea's geospatial standards organization system is largely composed of four organizations:
Korean Agency for Technology and Standards in charge of national geospatial standards; the
Ministry of Land, Infrastructure and Transport (Deputy Director General for Territorial
Information) responsible for general operations for geospatial standards systems; Korea
Telecommunications Technology Association (TTA) taking charge of Industry or Business
Geospatial Standard; Standardization Technical Specifications Subcommittee, a consultative
body under Geospatial Data Commission (See Figure below),

Figure 14. Status of Geospatial Information Standards Organizations

! Official response

Korean Agency for Ministry of Land,

TTA = Technology and Standards P& Infrastructure, and Transport
(Geospatial Information

Professional Committee)

Geospatial information council

Standardization technical :
. Other subcommittees
standards subcommittees
(Review proposed
standards)

Geospatial information standard users (agencies producing and using geospatial information)

(National Geographic Information Institution, Korea Cadastral Survey Corporation, Korea Hydrographic and
Oceanographic Administration, Ministry of Security and Public Administration, Ministry of Agriculture and Forestry,
local governments, etc.)

An organization is supposed to be a physical focal point which centers around its
members’ activities, However, the current geospatial standards system has critical
limitations to be a cornerstone. In other words, the geospatial standards organization
system lacks tools needed for the organizations’ operations (e.g., provisions of a website
for standard information), normalized tasks, task procedures and decent deliverables,
Also, since the standard system lacks staffing dedicated to its operations (i.e., staff for
implementing standard-related procedures) and since organizations rely on outsourcing
to process their tasks, the continuous operations of their work are limited. Additionally,
the absence of the regular cooperation between the Ministry of Land, Infrastructure and
Transport and Korean Agency for Technology and Standards makes it difficult to keep
national geospatial standards current. To be brief, the current geospatial standards
organization system exposes its inherent limitations to be a physical focal point for
geospatial standards activities for a variety of reasons,.
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[I'. International and Domestic Geospatial Standards Systems

® Status of Production(Development and Enactment) of Geospatial Standards

There are 161 domestic geospatial standards under operation (2012.3): a total of 38 cases of
Korean Industrial Standards (KS) operated by Korean Agency for Technology and Standards within
the Ministry of Knowledge Economy; two cases of Korea Information Communication Standards
(KICS); 55 cases of Industry or Business Standards operated by Korea Telecommunications
Technology Association (TTA). Also a total of 66 cases of technical specifications, including 40
cases of directives and notices, and guidelines established itself within specific domains, are
operated by the Ministry of Land, Infrastructure and Transport (see Appendix 2: Domestic
Geospatial Data Standard List). The number of national geospatial standards is a little more than
other countries. For example, Chile has a total of 11 cases of geospatial standards; Canada has
17 cases!V); the United States has 33 cases'?) in four fields (of metadata, data interchange format,
location accuracy, and framework data.) In this respect, it appears that Korea is relatively active
in terms of the production of geospatial standards,

== Improvement Directions of Korea's Geospatial Standards System

® Provision of the latest status information on Geospatial Standards

To apply geospatial standards to their business or products, users should know the current
status of geospatial standards. In other words, geospatial standards operators should supply
users with information on the latest geospatial standards. However, National geospatial
standards and industry or business geospatial standards are being offered separately by Korea
Standards Information Center (www.standards.go.kr) and Korea Telecommunications
Technology Association (www.tta.or.kr). To relieve this inconvenience, the Ministry of Ministry
of Land, Infrastructure and Transport built a single window to provide geospatial standards
information through National Geospatial Data System website (www.ngis.go.kr). But still the
management for information of the current standard status is not maintained in an effective
way; for example, the recently revised national geospatial standards (KS) and business or
industry standards (operated by TTA) are not updated in a timely manner. After all, users have
difficulties in searching for the newest standards because the single channel that offers
information of all geospatial standards is unable to play a part in keeping the information
up to date. Therefore, to deal with these issues, a list of available geospatial data with the
recent renewal date should be offered to geospatial data users,

11) Web Map Context, Web Map Service, Web Map Tile Service, Web Processing Service, Web Feature Service,
Web Coverage Service, Table Joining Service, Symbology Encoding, Styled Layer Descriptor, Keyhole Markup
Language, GeoRSS, Geography Markup Language, Gazetteer Service, Filter Encoding Standard, Digital geospatial
metadata(North American Profile of 1SO19115:2003), Catalogue Services for the Web

12) These 33 cases are strongly recommended, FGDC-endorsed standards for the sharing of geospatial data in the
United States. In addition, 1SO, ANSI/INCITS, and OGC standards as external standards are recommended for
the application (http://www.fgdc.gov/standards/standards_publications/index_html).
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11) Web Map Context, Web Map Service, Web Map Tile Service, Web Processing Service, Web Feature Service, Web Coverage Service,
Table Joining Service, Symbology Encoding, Styled Layer Descriptor, Keyhole Markup Language, GeoRSS, Geography Markup Language,
Gazetteer Service, Filter Encoding Standard, Digital geospatial metadata(North American Profile of 1SO19115:2003), Catalogue Services
for the Web
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Figure 15. geospatial standards website
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® Free-of-Charge Supply of Geospatial Standards

National geospatial standards among the current geospatial standards are not supplied free,
and it is necessary to come up with an effective plan to provide the standards free of charge.
It is advisable to provide the standards at zero cost to revitalize the applications of standards
because standard sales fees (about 50 thousand won per transaction) contribute little to
national revenues. FGDC of the United States provides 33 cases of geospatial standards free
of charge, which should be implemented within government agencies. In case of Canada, most
of the geospatial standards are able to be supplied for free because they are established based
on OGC standards. In addition, the standards developed, based on ISO/TC211, is built into
a national profile to be distributed at zero cost. As such many countries make it a rule to
implement standard policies free of charge to expand the use of geospatial standards.
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® Stakeholder-oriented Geospatial Data Standardization

The current status in which users are given limited access to international standards under
development should be improved. geospatial standards developed by International Standard
Organization (ISO/TC211) are currently distributed only to professionals associated with
Geographic Information Commission, who have a chance to review proposed standards without
any feedbacks from users, As a result, it is difficult for domestic users to monitor whether
standards are enacted against their interest. In the United States, proposals of geospatial
standards developed by ISO/TC211 are made public for a certain period of time to receive
the users’ feedbacks, The experts’ opinions are also important, but it is necessary to improve
the existing system of Korea for stakeholders to have an opportunity to review such proposals.

® Establishment of Contents Investigation System on Geospatial Standards

It is necessary to improve the contents of geospatial standards, which are unclear or
inconsistent with the existing standards. For example, domestic standards for 3DF-GML and
the City-CML, the three-dimensional geospatial data types specified in Article 8 of 3D Terrestrial
Geospatial Data Building Work Regulation, are not currently enacted, and this makes unclear
which standard organization provides such data forms. As such, in case of the absence of
relevant standards, it is critical to enact relevant standards as well as to legislate for 3D
Terrestrial Geospatial Data Building Work Regulation.

When developing standards, it is essential to create criteria for reviewing the result of applying
standards because reviewing criteria is required to apply the standards and evaluate the result
(see Table 5). Moreover, compliance provisions (which describe methods of investigating
standards) and abstract test suites should be available, Currently, the number of standards
and technical specifications with both compliance provisions and abstract test suites are 28
cases, most of which belong Korean Industrial Standards (KS). And in particular, few of either
hands-on intensive technical specifications or TTA standards have descriptions of compliance
provisions and abstract test suites. Therefore, it is necessary to develop compliance provisions
and abstract test suites before developing a testing machine that helps in judging whether
application results of standards are correct, because such kind of machine is made based
on compliance provisions and abstract test suites.
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Table 7. Standards and Technical Specifications with both Compliance Provisions and Abstract Test Suites

Name of Standards

KSXI1SO19109
KSXISO19110
KSXISO19111

KSXISO19112

KSXISO19113
KSXISO19114
KSXISO19115
KSXISO19116
KSXISO19117
KSXISO19118
KSXISO19119
KSXISO19123
KSXISO19125-2
KSXISO19128
KSXI1SO19132:2006

KSXI1SO19133:2006
KSXISO19134

KSXISO19135

KSXISO19136:2006
KSXISOTS19138
KSXI1SO19103
KSXISO19105
KSXISO19106
KSXISO19107
KSXI1SO19108
TTAS.KO-10.0139/R1

TTAS.IS-19110

TTAS.IS-19115

68

Title

Geographic information - application schema rules
Geographic information - features list building methodology
Geographic information - spatial reference, based on coordinates

Geographic information - spatial reference, based on geographic
identification factors

Geographic information - quality principles

Geographic information - quality evaluation procedures
Geographic information - metadata

Geographic information - positioning services

Geographic information - drawing

Geographic information - encoding

Geographic information - services

Geographic information - schema for coverage geometry and functions
Geographic information — link of simple features - Part 2: SQL option
Geographic information-Web map server interface

Geographic information - location-based services - reference model

Geographic information - location-based services - tracking and
navigation

Geographic information - location-based services - complex
transportation route search and navigation

Geographic information — geographic information entry
registration procedures

Geographic information — Geography Markup Language
Data quality measure

Geographic information - conceptual schema language
Geographic information - conformance and testing
Geographic information - profile

Geographic information — spatial object schema standard
Geographic information - overview of time (schema)

Geographic information distribution list (metadata) Ver.2

Standards for the content of the composition of features and the
definition

Standards for the metadata of geographic information management

Specified
compliance

O

o

ATS
status

o

O



KSXISO19109
KSXI1SO19110
KSXISO19111
KSXISO19112
KSXISO19113
KSXISO19114
KSXISO19115
KSXISO19116
KSXISO19117
KSXISO19118
KSXISO19119
KSXISO19123
KSXISO19125-2
KSXI1SO19128
KSXI1SO19132:2006
KSXISO19133:2006
KSXISO19134
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[I'. International and Domestic Geospatial Standards Systems

® Support for Users to Activate the Application of Geospatial Standards

Since 2009 the Ministry of Land, Infrastructure and Transport has searched for ways to vitalize
the application of geospatial standards and, as part of this, investigated the status of the
standard applications through research projects. According to the 2011 study’3), only 30% of
businesses applied relevant standards to their own business, Awareness level of public
geospatial data operators is very low, according to the result that only 33% of a sample of
187 responded to the survey (see Figure). Considering the 63 operators who participated in
the survey, 92% (58 respondents) of them replied that they have applied geospatial standards
to their business. The survey used 154 cases among 161 cases of geospatial standards, and
it was reported that the number of standards applied to their business was 116 cases (75%).

Figure 16. The number of operators who replied that standards were applied to their geospatial data tasks

Tasks to which standards were not applied ="
5.8%

Applied

- 30% \

Tasks to which standards were applied
58.92%

Not applied
Not responded _— 53%

129.67% =

The reasons that users were not able to apply geospatial standards to their business were:
(M they did not know how to apply and implement standards; @ there was no standard related
to business; @ they did not know that the standards specified above were available when
starting business. Users replied that it was difficult for them to select standards needed for
their business among the 154 standards. The respondents stated that it is necessary for the
institution in charge of the standard-related work to give extra points in a bid to businesses
which had experience to apply standards, to supply the newest information on standards, and
to recommend standards that should be applied to their business.

13) The data are taken and adapted from the survey conducted by the Ministry of Land, Infrastructure and Transport
to identify the status of the application of standards aimed at 154 geospatial data projects and 187 operators of those
projects, analysing the responses of 59 projects (36% of the projects) and 63 operators (34% of the operators) that
participated in the survey (Kang, Hye-Kyeong et al. 2011, Study on National Geospatial Data Standardization: standard
statistics, the identification of the enactment and revision of the international standards, the revitalization of seminars
and the monitoring of international standardization). Ministry of Ministry of Land, Infrastructure and Transport. pp.31-45.

70



%LHQ_l alz HH H _E__i_i-llj:”

At} 2|

g

FESYLE 200975E FUHLEZ G BASH YIS DA, of Yo R FIHY A
EZ MGUYS ATAIS UEE Sof ZARH YTk 20116 AT1Io| ofstH Afje] BE HgUS
30%2 MZ3ISict, 187710 B2 Al 6707} n|EAISted ofAl B7HyE EFo| chgh 33 37 EAL
Aate| AAEIL e HoR WEHHD <23 >)EIct BB RAlol SlAIgH 633 Alatar Datgicin
9200(58%)7t BHHEE S HEYCHD SUBISICE FUHLEZ(1617) § B 2AllE 154748

[} A

)
APERHES], of 3 13| oAt Aol M8E BIYEEZL 154712] BE F 11674 (75%)o|%ck.

OEEAE —

5.8%

\

HE M
58.92%

ol
129.67%

Ag2tECl SHE SUHERE 0|HE ARe © BEHE/AIYLS 224, @ Ardat HHU=
Zo| giH7] mizol, @ Afd AR o 9o ®FEO| Q=R 77| mhEol2fa SHCt, AMERFEO|
AiH =

AN
o| BF FolM 2fle| Aldol|l Ragt BES AESHE o] ot SHTIUCL BFHE TIstE

13) TESHUPLL 154710] BB} o ARIS AoHBLE ARIRL 187HE A 2 BEHEHY HEZALE AlK[slod 5571 AfR]
(i3] Atd4e] 369)2] 63% ARIRHAR ARIxte] 307t Qi Hute Atvtod Haletiel of. 2011, 27127 EEeeIT

(BESA, AW EE, Mot 2/dst Y FHEESE BLET). FESHGE. pp3I~4565 22

71



[I. International and Domestic Geospatial Standards Systems

Figure 17. User Needs for Activating the Use of geospatial standards (in order of priority)

Publicity of standards Annual report 0,049

Publicity of products

to which standards
are applied 0.058

Recommendation Provision of professional
information on standards

or
applicable standards
v (Standards management,

Seminar; forum s -
’ o Standard traini s
0.099 4% 20970 staffing for standards)
e Provisions
WANdS of the status
0.068 19| = ofstandards
0127
E;nphalistiys \_ Support of
& qual manpower,
Incentives products o nI:-tlon
(institutions and 0.094 i I cost 0.021
= . . Consulting
cooperation system) Bid credit support
018 Specialized personnel. .041 Support of manpower,
for standardization organization, and cost
0.065 (institutions and cooperation system)

Even if business operators applied standards, there is no means available to judge whether they
selected and implemented all the standards needed for their business. To know whether standards
needed for their tasks were properly selected and applied, the Ministry of Land, Infrastructure
and Transport investigated a sample of 16 projects among 58 geospatial data projects implemented
in the public sector in 2011. The results showed that 95% applied the standards not related to
their business, 68% did not apply any standard related to their business. In addition, there is
no means of inspecting whether standards are property applied and authenticating the results,

Figure 18. Status of Applied Industries, classified by the Classification of geospatial standards

18.8%
12.1% 12.5%
9.6% 8.9%
7.0%
L4% 54%
45%
29%
0.3% ‘2% 0.0%
T . T T T ]
° 2 I I I S
'50 o’ B O & &S P &
ee(}&x\@"”\m\ﬁ“z"é‘ O
e ;i‘;&‘&}‘? S &%‘3%‘2&‘ F O S G
I S & S & ¢ & S &
S Q S @ & ¥ W
(PQ = VQQ' & & ]

* Source: Kang Hye-Gyeong, et al. 2011, Study on National Geospatial Data Standardization (Standard statistics, the
identification of standards enactment and amendment, the vitalization of seminars, and monitoring of international
standardization). Ministry of Land, Infrastructure and Transport, p.38
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II. Policies for Geospatial Standards

1. Geospatial Standards as a Geospatial Data Infrastructure

Geospatial standards are necessary for the objectives of geospatial data infrastructure policies:
to promote sharing, to secure compatibility and to avoid redundancy. For geospatial standards
to contribute to achieving the objectives of geospatial data infrastructure policies, above all,
geospatial standards should be applied when implementing geospatial data-related business,
Secondly, new standards should be developed and enacted in case there is no standard needed
for sharing. Finally, a system or an organization should be operated to produce, provide and
manage geospatial standards,

As an element of the geospatial data infrastructure, geospatial standards refer to a promise
system to share geospatial data'4), A geospatial standards system is essential for the production
activities of the standards, for the results of such activities and for the logical and physical
platform, which enables producing a standardized form of geospatial data, maintaining the
standardized form, and providing users with a standardized method,

What we can draw from the definition is that the most important function of a geospatial
standards system is to provide geospatial standards with each of the components in the
geospatial data infrastructure and to receive the results of the application of standards from
these components. The following figure shows the relationship between geospatial standards
and other components in the geospatial data infrastructure. In other words, the geospatial
standards system’s function is to produce and supply standards for users and, in turn, for
users to offer the results of standard applications to the standard system,

When this process is cycled smoothly, we can assume that geospatial standards provide a
way of sharing geospatial data. Therefore, the geospatial standards system should be operated
so well as to effectively make two functions work well—providing standards and, in turn,
acquiring many cases of the application of standards to their business. As such, the legal
system should provide the foundation of the operation of the standard system and manpower
training should provide labor support to the system,

14) Park Jong-Taek et al. 2009. " Research on Korean style geospatial data infrastructure model formulation and
globalization strategies;. Korea Research Institute for Human Settlements. p. 75.
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Il Policies for Geospatial Standards

Figure 19. Geospatial Data Policy and Geospatial Standards

f | }

Utilization system Distributor Basic geospatial data R&D
T TPruvision ofstandardst T
Standard application practices
logical and physical basis for Staffing for
geospatial data standards standards Human resource

development
: Foundation

Legal system

All ability to make geospatial standards contribute to realizing the goals of policies for
geospatial data infrastructure is called “geospatial data standard capability” which includes,
capability as to plan and develop new geospatial standards, to secure standard resources, to
implement standard activities, and to manage standard systems.

South Korea has since 1995 steadily accumulated standardization competencies by implementing
geospatial data standardization projects as part of a national geographic information system task.
However, practitioners and developers in fact did not have enough capability to develop geospatial
standards and to apply them to their goods, even though they were all aware of the importance
of the geospatial data. In terms of budget, Korea has invested!S) only 2% out of a total of national
geospatial data project budget (from the 1st to the 3rd National Geographic Information projects)
in the field of standards. The figure is lower than the budget for basic geographic information
building (89%), for geospatial data distribution (6%) or even for geospatial data policies (3%).
This implies that the interest in standards and its importance was relatively low, In terms of
practical use of geospatial standards, geospatial data operators led by the central government
had good knowledge on how to use such standards, but geospatial data operators led by local
governments did not, according to a survey on the actual utilization of standards in their
geospatial data business (2011) by the Ministry of Land, Infrastructure and Transport. The gap
in the geospatial data standardization may be a factor that impedes geospatial data sharing and
that consequently makes geospatial standards unable to play a part as a component of the
geospatial data infrastructure, Therefore, in promoting a geospatial data infrastructure, geospatial
standards are not in progress apart from other components (for example, basic geographic
information building and distribution) but are applied with those components, in building and
distributing geospatial data, and providing services for geospatial data. And this should be
reflected in the promotion of geospatial standards policies so that geospatial standards can
contribute to the purposes of the geospatial data infrastructure,

15) Only the budget for NSDI sectors(Framework Data, Distribution, Standards, Human resource development) is included.
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Il Policies for Geospatial Standards

From the perspective of policy studies, the definition'6) of public policy varies according to
scholars. However, when defining public policy, they commonly mention the solving of public
problems, the attainment of public good, troubleshooting of problems, and strategies of
achieving public good. From this perspective, geospatial standards public policy can be defined
as a decision made by government to share geospatial data and to cooperate each other for
solving problems related to geospatial data.

2. Establishment of the Role of Geospatial Standards as
Geospatial Data Infrastructure

« = Prerequisites for Formulating the Role of Geospatial Standards

To formulate the role of geospatial standards, two assumptions can be made. The first
assumption is that, if users perform adequately within the geospatial standards system, a
circulatory system—from the provision of geospatial standards to the returning of the results
of the application of the standards—will be formed. The second assumption is that the supply
and consumption of standards will go on smoothly if users are provided with enough geospatial
standards resources to perform geospatial standards activities, Based on these two assumptions,
we can establish an orientation toward formulating the role of geospatial standards.

16) Lasswell (1951): Government’s activities to solve problems, premised on social change.

 Lasswell & Kaplan(1970): Public policy refers to a large scale plan, including aims, values, and strategies

* Dye (1978): Public policy is what government decides to do or not to do.

* Yoo, Hun (1990): Public policy is a future-oriented guideline or activity target of governments and public
institutions aiming at enhancing the quality of life and public interest by authoritatively addressing urgent
issues related to most of the community members.

* Chae, Kyeong-Seok et al. (1997): Policy is a behavior guideline and a course of action for the best alternatives
developed by prestigious government agencies with legal authority through an official governmental
administrative process in which policy goals are formulated and policy alternatives are explored in order to
intentionally solve social problems and achieve the public good.

» Chang, Jeong-Gil et al. (2010): Policy is a key note publicly decided by prestigious government agencies
authorized to conduct necessary policy means to achieve a main policy goal to reach a desirable state of
society.
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Il Policies for Geospatial Standards

== Classification of ‘Geospatial Standards Users: Public Policy Makers,

Operators and Developers

Since formulating the role of geospatial standards really depends on users mentioned in the
assumption above, it is necessary to define users of geospatial standards. The types of
geospatial standards user groups'?), in terms of standard production and consumption, are
categorized into geospatial standards policy-makers and operators, and geospatial data product
developers and business performers. geospatial standards policy makers and operators support
users’ activities necessary for the production and consumption of geospatial standards, supply
the required procedures and rules, and manage the result of standard activities., Geospatial
data product developers and business performers develop geospatial data-related products,
apply standards when conducting business, develop new standards and renew existing
standards. General users refer to a group of people who participate in the geospatial data
standardization process for an academic purpose or without a direct stake.

== ‘Geospatial Standards Resources’

Let’s discuss what is consumed and produced by geospatial standards users. First, geospatial
standards policy-makers establish institutions or organizations and implement polices.
Geospatial data standard system operators belonging to this group, based on such institutions
and organizations, develop by-products (such as a standard status list) resulting from geospatial
standards activities, Geospatial data products (technologies) developers and business
performers, based on such institutions and organizations, produce or consume geospatial
standards and application cases.

17) There are a variety of ways to categorize users working in the field of geospatial data. First, in terms of the
geospatial market, users can be divided into public users (government, G), private users (business, B), and customers
(client, C). From the perspective of geospatial data policies, users can be divided into policy makers (executors)
and objects to policies. In terms of geospatial standards activities (business) users can be categorized into people
involving geospatial standards planning; people involving geospatial standards development and compliance;
people involving geospatial standards test certification; people involving geospatial standards system operations
(Kang Hye-Kyung. 2010. 'The 2010 national geospatial data standardization project: analysis and design of
specifications of standards information systems;Taken and adapted from Ministry of LMinistry of Land,
Infrastructure and Transport, pp 36-43.
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Il Policies for Geospatial Standards

Thus, within the system of geospatial Figure 20. Relationship between spatial information standards
standards, all things needed for users to resources < picture >

produce and consume can be regarded

as geospatial standards resources (see

Standards

Figure 20.) The resources are divided Stafing for standards developrment Laws and
. . . . . . Lati
into four kinds: First, institutions reaviatons

. . . . Geospatial data Support
provide a logical basis for ongoing policy makers B
standard activities, Second,
organizations provide a physical basis Blnsgumant |

for ongoing standard activities, Third, Organization

human resource for standards is a

subject to perform standard activities, Geospatialdata Support
Fourth and finally, standards and ‘“”2::’::0‘:;’::"9“ .
enforcement cases are the result of Consumgion | G*"S’f::::::'ﬂ
standard activities. To sum up, as seen applcaton practices
in the Figure, when geospatial standards Consumpton

users perform their role in a proper way

and the production and consumption

(i.e., the application of standards) of geospatial standards continue to happen in a harmonious
way, we assume that the geospatial standards system functions very well and the application of
standards remains active, Therefore, we should set the direction toward formulating the role of
geospatial standards by considering the relationship between geospatial standards resources so that
the capabilities of the resources can be enhanced.

«= Geospatial Standards Capacity

A capability is the ability to enable people to perform certain actions and the capability of human
capital is a sum of ability and capacity'®, The term, competence, can be used to refer to the
ability for individuals to perform tasks required for implementing their organization’s vision and
strategies. This research takes the former approach because the concept of capability includes
individuals, Based on the definition of capability, geospatial standards capacity can be defined as
a capacity of the geospatial standards system to create a virtuous circle in which the activities!9)20)
for production, provision, and management can be effectively and efficiently conducted.

18) http://en.wikipedia.org/wiki/Capability, http://en.wikipedia.org/wiki/Capacity

19) Standardized competency is generally measured as Government’s investment and human resources status related
to standardization, the status of domestic standards enactment, roles and contributions to the international
standards organization (National Information Society Agency 2009).

20) In terms of geospatial standards system, competency indicators can be defined in a wide range of ways, The indicators
include: the competency of standardization policies (the construction and operation capability of geospatial data
standardization policy systems); the competency of standard planning and development (human capabilities to respond
to environmental change and to develop geospatial standards and required in business practices as well as government
capabilities of supporting standards development); the competency of staffing for standardization (policy personnel,
international standards experts, technology experts, academic personnel, etc.); the competency of standards compliance
(utilizations) capabilities (capabilities to harness geospatial standards in developing technology for business practices
and promoting geospatial data business); and the competency of international standardization,

82



ol B7FM MM el AlgaIS0] 13 20. 3THUEE AU B
BUYHEZS MASEL Aslstec|
Yoot #EL BE FUYHEZ A2 -

XA

= A [
5 = e

Y BRYSO| L2l 2748 Mo,

232 A4 B2YSO| B2l 7lg L =

ABotn, BEAUS BEYSE 49
s

st Falolnf, BF U HEARME S

o X0

BEE%Eol ZHaFo|ct, Ha|sHH 41 EZoR
URER

w3, 3zvusz et | I

.|

A
S EREL| Ahtat A8(BEXE)7E 2EUA E5H 2z 23 of FIHYE BEHAPT 2T
At A

|

o
|5 Zgst ®ictn 7pgict oty S EBE 2HdS e T HAIE 12t

[

>4 2k 212 L% £ QM 5322, QX2 (human capital)2]| 3folat g 4 Q=
53 (ability) 2t & 4 U= +Z(capacity)2| T2 HTHCHS), FHQlo| 22[o| H|Hat HEkHof L
o]l M A7 (competence)ol2te §o1E AREE
jojo|B2 ZAEClE HRfof| 7pct,

[=]
ofafo| Ao|2HE|, L7FYH EZ 042F1920)0[2k FZ AA

n
|0

gelztE, s 3 i BE b E  HERAE S e 4 e SR
FHH 2| sHol2tn FoAF 4 Uk

18) http://en.wikipedia,org/wiki/Capability, http://en.wikipedia,org/wiki/Capacity
19) B33t AQ7F2 YuiMo g gFo & AJHo| B, #ES U AX2fple| HRAHE, FLHEFE Y H e, 2| BEEP7| ol
7|0 o8 EHTICHGH BALEIZIEY 2009).

Ay HA SHolM HFRBES CifHA el 4 el »EESH AR (Y B EESH YAl 5 Y
d A7), PEFE 7|E - FH AR (@ HElol| tigstn ARollM 275k Y H B RS JHEShE QS U IHEE A |YEke
), PEFES} QYR AFZF RN, IHBZH R 7[H 7L Taly §) r2EEr @Y 3

S EAY 24M S EBES Y8t 5H), rFMBES A 5ol A

cig o 3

A=k

HN W

20)

4%
FUEFolM 71871

dl

83



Il Policies for Geospatial Standards

® Capability of Legal System for Geospatial Standards

The most important component among geospatial standards resources is the standard-related
legal system which enables the ongoing standard activities. Based on the Figure 20, the
geospatial standards system needs to include the following: First, in relation to the geospatial
data infrastructure, it is important to clearly specify the purpose and role of geospatial
standards. Second, the geospatial standards organization system must be clearly stated. Third,
users or agencies that participate in the organization system must be specified. Fourth, the
role (or function, work) of users or agencies that participate in the system and their products
should be stated.,

® Capability of Organization Structure for Geospatial Standards

Next, as a standard resource, the geospatial standards organization system which provides
a physical basis for performing standard activities should be established by taking into account
the following. First, the geospatial data infrastructure organization system and the geospatial
standards organization system should be configured so that the one system can be linked
to the other. Secondly, the national standard organization system and the geospatial standards
organization system should be configured so that the one can be linked to the other. Third,
geospatial data providers (e.g., National Geographic Institute and Korea Cadastral Survey
Corporation) and geospatial data developers should be configured so that they can be linked
to the organization systems,

® Users’ Capability of Geospatial Standards

The third geospatial standards resource is geospatial standards users who produce and consume
standards. What these users should do in the course of producing and applying geospatial
standards must be specified to establish the essential aspects of their role, Table 4 shows
a framework to define different roles by combining standard activities and subjects. Based
on this framework, the foundation needed for geospatial standards can be established. Now
| will describe the direction toward establishing the participants’ role so that they effectively
and efficiently operate their organizations, and formulate, develop, enact and apply standards.
Additionally, based on this foundation, geospatial standards can be produced and consumed.
To this end, we will also discuss how technology developers and business operators interact
with each other so that they effectively and efficiently operate their organizations, and
formulate, develop, enact and apply standards.
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Il Policies for Geospatial Standards

Table 8. Framework lllustration for Formulating the Role of Geospatial Standards Users

Standard
activities

User

Standards policy
makers and operators

Technology
developers and
business operators

General public

Organization
management

* Things that the
policy makers and
operators should
do for organization
management

(Not applicable)

Standards
planning

Standards

development Enactment

« Things that the
policy makers
and operators
should do for
organization
management
for standards
planning

Application

«= Capability of Policy Makers and Operators for Geospatial Standards

Above all, what is important is to establish institutions as a logical foundation so that standard
policy makers and operators continue to perform standardization and to prepare organizations
as a physical foundation based on these institutions. Based on these foundations, standard
policies should be implemented to achieve the purpose of sharing geospatial data, In other
words, organizations should evaluate various activities related to policy enforcement processes
as well as the products or results of such activities on a regular basis to know whether
organizations’ tasks can be implemented as intended in the policy direction and the goals
of policies are achieved, For example, standard activities (such as the status of standard
enactment and revision, and the status of the application of standards and application cases)
should be published in an annual report or the following should be evaluated: the linkage
between the geospatial data infrastructure and the standardization of geospatial data, the
contribution of the infrastructure and standardization, and the development level of the
capability of geospatial standards,
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Il Policies for Geospatial Standards

In terms of planning, geospatial standards policy makers and operators should examine users’
needs for new standards, investigate whether there are any standards to be introduced into the
country by monitoring the trend of international standards. Also, the government should support
stakeholders and professionals to respond to international standards against domestic interests,
In terms of standard development, geospatial data policy makers and operators should provide
an environment in which geospatial standards can be developed through the consensus
between interested parties. This consensus building can be induced through geospatial
standards development procedures and forms. In particular, geospatial data policy makers and
operators should encourage the stakeholders’ participation and cooperation as moderators,
if they don’t involve the process of developing new standards. geospatial standards policy
makers and operators should make sure that newly developed standards are consistent with
existing standards or international standards,

In terms of enactment, geospatial standards policy makers and operators should play a role
in formulating a proposed standard draft in accordance with a series of decision-making
process within organizations and the enactment procedure. And organizational principles
(norms) may influence the revitalization of geospatial standards. To this end, geospatial
standards, if possible, should be available to the public free of charge and the information
on the most recent standard enactment status should be disseminated.

In terms of application, geospatial standards policy makers and operators should play a role in
supplying users with information needed for standard application, acquiring, maintaining and
managing the results of the application, and providing the information of these results to users
in need. For example, they should perform their roles in providing statistics of geospatial standards
application, monitoring whether users apply geospatial standards to their work, and recommending
or encouraging them to apply if they don’t, Particularly geospatial data policy makers and operators
who work for the National geospatial standards & should represent their nation to the International
Standard Organization (ISO/TC211). Their role is to introduce various standard activities of ISO/TC211
to geospatial data communities in the nation and deliver the opinions of users in the communities
to ISO/TC211. For example, the policy makers representing Korea to I1SO should present the results
of standard activities conducted in ISO/TC211 to the geospatial standards system and the feedback
of domestic users to ISO/TC211. They also need to share the authority of the ISO/TC211 membership
and thus have a rapid access to international standard drafts under development, Moreover, it
is hot to mention that they should forward standard-related documents developed in the geospatial
standards system and cases of the application of standards to ISO and, if necessary, register the
documents and cases with ISO.

» = Capability of Technology Developers and Enterprises

Technology developers and Enterprises should perform their roles in terms of production and
consumption of geospatial standards, First, in terms of planning, technology developers and operators
should first identify which standards in the geospatial standards system are available for them to
effectively perform their business and then request to develop and enact new standards if required
standards are missing.
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Il Policies for Geospatial Standards

In terms of development, technology developers and operators, as interested parties, should
compromise their interests with other users and encourage consensus building by being
involved in the development of standard content and by presenting their opinions of the
standard draft.

In terms of enactment, technology developers and business operators have no responsibility
to play any role since only authorized organizations can enact geospatial standards. But instead,
in terms of applying standards, the role of technology developers and business operators is
very important. They should apply relevant standards to geospatial data projects they perform
or geospatial data products they develop and forward the results to standard operators, For
example, they should deliver a list of geospatial standards applied to their business operations
or the results of the application of standards to standard operators, and present their opinions
to enhance the application of standards,

® Capacity of Geospatial Standards and Application Practices

«= Geospatial Standards

geospatial standards should include not only standard specification but also intermediate
deliverables produced in the development process, the review results of consistency with other
standards, and testing methods. For example, the standard specifications should include the
purpose of standards, a list of standards, the contents of standards and the illustrations of
the application of standards. In addition, to verify whether the standards are developed based
on consensus and to clearly reveal the process of building consensus, interim deliverables
(e.g., standards specification development history, developed participants, and review results
of the standard specification draft) obtained from the standard development process with
standard specifications should be made public, And once standard specifications have
completed, test methods (test items, test tools, test standards, etc.) should be developed and
included in the standard specification. Finally, the review results of consistency with other
standards (reviewers, review methods, review contents, etc.) should be included in the standard
specification,

»= Capability of Geospatial Data Application Practices

geospatial standards applications should include general status of standard application projects
and products (such as business year, project period, implement department, contact, etc.),
application methods and standard application deliverables,
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Il Policies for Geospatial Standards

3. Institutions to Promote Polices for Geospatial
Standards (as Examples)

»= Examples of Legal System for Geospatial Standards

Since the geospatial standards legal system should provide a basis where geospatial standards
activities can be performed on an ongoing basis, it needs to specify geospatial standards
organizations, the purpose of geospatial standards policies and the subjects of geospatial data
standardization and their role.

[Articles for Geospatial Standards in NSDI Law/Supreme Decree]

Article OO. Provision of geospatial standards

NSDI provides a set of geospatial standards and technical recommendations to increase the availability, access,

integration and sharing of NSDI as an efficient and unified approach for sharing.

For this, NSDI will:

1) Establish a structured framework for geospatial standards called ‘National Standards Committee for
Geographic Information (NSCG) and provide a specification for operating NSCG

2) Provide a specification for operating NSCG
Article OO. All of the stakeholders in the geospatial community of a country have to adopt the geospatial
standards and technical recommendations which NSDI provides, and cooperate with NSCG.

Article OO. Compliance of Geospatial Data Standard

1) Users of geospatial data standars, particularly business operators, shall comply with the standards and

collaborate with Subcommittee of Standardization in accordance with NSCG’s operational guideline,

«= Examples of Operating Guideline for geospatial standards System to
Vitalize Standards Application

To vitalize the application of geospatial standards, matters that should be described in the
geospatial standards operating instruction include standards, projects or tasks to which
standards should be applied, organizations managing the application of standards and
institutions supporting this geospatial standards system. The geospatial standards system
operating guideline (or draft) should contain contents of how to apply standards, how to
produce the results of the application and how to promote these types of activities. The
guideline should also include the contents of regulating activities that may undermine the
application of standards. The contents of the operating guideline should reflect this perspective
to vitalize the application of geospatial standards (see Figure 21). In other words, the guideline
should specify who will perform a certain role and when it will be performed to apply standards,
Also, the guideline should state which type of standard, depending on each type of business,
should be applied (see Table 5).
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lll. Policies for Geospatial Standards

Figure 21. Basic Direction of Formulating Operational Guidelines(draft) for geospatial standards

- Spatial infoermation standards production
- Professional manpower development

for standards

- Establishment of the foundations

for organizations and systems

- Stakeholder participation
- Consensus buildin

- Mandato! applicagon of standards
in the public sector{National Standards Act,
Article 16: compliance obligation of public
institutions for national standards)

+ Provision of geospatial data standards
free of charge
- Web-based provision of geospatial data
TR standards
Femfiiito - Suggestions of business-related
standards
+ Provision of Standards application
ractices
onsulting
- Bid credit for geospatial data projects
- Investigation of the possibility of
standards applications
+ Standards applied

Linking with
Production atial data
[Results of usiness
standards management
application) assessment

indicators

- nimplement plan for geospatial data standards
should be established and the Level of

the achievernent of the policy objectives

Regulations should be evaluated on a yearly basis.

Table 9. Example of Operational Guidelines for geospatial standards System

Basic direction

Organizational Basis
(Promotion system)

94

Production of
standards and the
results of the
application of
standards

Application of
standards

Instructions

geospatial standards organization

Agencies to participate in geospatial standards development and their roles

Main products forming the foundation of geospatial standards organizations
Basic plan, implementation plan, geospatial standards annual report, website for
geospatial standards

Standards professional personnel

Research on international standards for standards planning and user demands
Identification of the best practices of applied standards
Production of standards and application status made public

geospatial standards provided free of charge

Training on methods of standards application

Standards recommendations

Evaluation of standards application, focused on spatial information business
compatability
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Il Policies for Geospatial Standards

4. Examples of Operating Guideline for Geospatial Data

Standardization System

The main contents that should be contained in the geospatial standards system operating
guideline can be summed up as follows: First, the general section should include the goal
and items of this guideline. Next, the organizational system section should specify the system
needed to activate the application of geospatial standards, The section for the geospatial
standards organization improvement plan should include all specified roles and organizations

participating in this organizational system,

Table 10. Example of Operational Guideline(Draft) of Geospatial Data Standard System

Guideline (draft)

General

geospatial standards
organization system

Construction of the
foundation for geospatial
standards business

Identification of the best
practices of the application
of geospatial standards

Application of geospatial
standards

926

Article

Goal of the guidelines
Definitions of terms
Relations with other institutions (instructions)

geospatial standards Organization (see <figure 4-1>)
Agency dedicated to standards

Working Committee

Standardization and technical standards subcommittee

Construction of a basic plan for geospatial standards

Construction of an implement plan for geospatial standards

Annual report

geospatial standards information management (geospatial standards development
and application, including standards specifications, history information, and
intermediate products)

Standards information made public (status of development, revision and
amendment of standards, status of standards application, standards specifications,
standards application practices, etc.)

International standardization

User demand survey

New standards development (development procedures and forms)
Identification of standard application practices, and information accumulation -
management

geospatial standards training (education on standard application methodology,
etc.)

geospatial standards recommendation

Research on geospatial standards application (such as investigation of geospatial
data solutions for standards applications, made in Korea)

Review of compatibility between geospatial standards projects

Investigation of the results of geospatial standards applications
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Il Policies for Geospatial Standards

«= General

® Goal of Guideline

The goal of this operational guideline for geospatial standards system is to promote the sharing
and common use of geospatial data and to make geospatial standards contribute to achieving
the purposes of national geospatial data policies. To this end, geospatial data producers,
geospatial data technology developers and geospatial data business operators should take
advantage of geospatial standards, while geospatial standards policy makers should provide
an environment where the stakeholders can produce and consume geospatial standards, This
guideline aims to promote and support relevant activities so that geospatial standards can
be actively applied in the field of industry.

® Definition of Terms

This guideline needs the definition of terms which include geospatial standards, standardization of
geospatial data, and a geospatial standards system, Since each of these terms are already defined in
Table 1-1 of Chapter 1, based on the existing research, the definition is omitted in this chapter.

® Relationships with Other Laws (or Instructions)

This guideline is nheeded to promote geospatial standards policies, as part of geospatial data policies.
The guideline describes various matters needed to conduct geospatial standards activities specified
in National Geospatial Data Infrastructure Act and Geospatial Data Industry Promotion Act. Therefore,
all activities related to geospatial standards, in principle, should conform to this guideline,

»= Organizational Structure of geospatial standards System

For active performance of geospatial standards-related activities, a specialized agency is
needed, which takes charge of research in standardization of geospatial data, monitoring of
national and international organizations concerned with standard activities, training of human
resources specializing in geospatial standards, and operation and management of geospatial
standards. In addition, a consultative body is needed to discuss issues related to standards
and share information in cooperation with the relevant institutions. Moreover, another
consultative body which consists of senior policy makers may be needed to promote
standard-related activities that should be conducted to achieve policy goals. Therefore, the
geospatial standards organization system should be made up of the following: an organization
dedicated to operating and managing all activities related to geospatial standards; a working
committee composed of agencies concerned with producing and consuming geospatial
standards; subcommittees for standardization and technical specifications that are tasked with
reviewing documents related to geospatial standards,
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Il Policies for Geospatial Standards

= Establishment of Process Basis for geospatial standards

® Establishment of Basic Plan for geospatial standards

When establishing the basic plan for national geospatial data policies, a mid- and long-term
plan for geospatial standards should be established as well. The basic plan should include the
contribution of standard information, standard policies and strategies to respond to a new
environment, and projects for new strategies,

® Establishment of Implementation Plan for geospatial standards

In order to enforce the basic plan for geospatial standards, an implementation plan for
geospatial standards should be established and the level of the achievement of the policy
objectives should be evaluated on a yearly basis,

® Annual Report of geospatial standards

The chairman of the working committee within the geospatial standards organization system
should publish and distribute an annual report containing the results of standard activities
and the achievements of policy implementation. The report should include the current status
of the enactment of geospatial standards, the application, the best practices for the
application, and standards-related domestic and foreign major changes,

® Collection and Management of geospatial standards

Since the agency dedicated to standards within the geospatial standards organization system should
perform various tasks related to the status of standards and the application of standards, it should
collect and manage information related to geospatial standards. For example, such information
includes geospatial standards specifications or information related to the specifications, information
on business or projects to which geospatial standards should be applied, and information on
professional staff dealing with geospatial standards, First, geospatial standards specifications should
include the number, title, purpose, category, reference, developer and his development history,
contents, testing method, and case of standards,

Information related to the specifications should include a draft for standards formulated in an
intermediate stage prior to an official specification issued, the review and comments of this draft,
the information of reviewers (name, affiliation, contact information, resume, etc.), and amendment,
Information on business or projects to which geospatial standards should be applied should
include a list of projects to which standards are applied or not applied, and any reason why
standards are not applied. Information on projects themselves is also needed to collect and accumulate
this information, Information on projects should include project name, ordering agency and the person
in charge, executing agency and the person in charge, general status including project budget and year,
planing for applying standards and the results of the application, and the best practices for the application,
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Il Policies for Geospatial Standards

® Disclosure of Information on geospatial standards

The agency dedicated to standards within the geospatial standards organization system should
release the information of the status of standards and the application, so that users can easily
access geospatial standards, In particular, such information must include information of the status
of the new development and the latest enactment and amendment of geospatial standards, and
the status of the application of standards to business operations,

»= Production of geospatial standards and Application Practices

® |nternational Geospatial Data Standardization

The agency dedicated to standards within the geospatial standards organization system should
periodically monitor geospatial standards activities conducted by ISO/TC211 and OGC, so that
the system can effectively respond to them. And a working-level committee should be
operational so that the monitoring results of international geospatial data standardization and
response measures can be included in the annual report and implementation plan.

® User Demand Survey

The agency dedicated to standards within the geospatial standards organization system should
investigate the needs of users for new geospatial standards development and revision, The
working-level committee should review the user demand to include what's needed in
establishing the implementation plan,

® geospatial standards Development

The agency dedicated to standards should supply the development procedure and forms for
geospatial standards and technical specification. It also should monitor the progress of the
standard development, provide training and consulting and review the consistency of
developed standards with existing national and international standards. The agency should
publicly release the information on the output produced in the standard development process
and the results of the process. The president of the working committee should specify the
participation of committee members so that interested parties can participate in the
development of geospatial standards. The president, if necessary, should ask hon-members
of the working committee to participate in the development process. In case a committee
member is asked to participate in the geospatial standards development process by the
president, he or she can delegate authority to a professional in the relevant field in order
to ensure the expertise.
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Il Policies for Geospatial Standards

® Finding Best Practices for Application of geospatial standards

The agency dedicated to standards should identify and release the best practices for the
application of geospatial standards on a regular and ongoing basis to vitalize the application
of geospatial standards, In addition, the best practices should be reported to international
geospatial standards institutions to show the quality of Korea’s geospatial data technology
is at a global level and to increase awareness of it.

»= Application of geospatial standards

® Recommendation for geospatial standards

It is too difficult to sift the standards if the number of geospatial standards to be applied
are too many. Therefore, a list of geospatial standards to be applied in the public sector needs
to be recommended. In consideration of the technical peculiarity of geospatial standards,
specialized agencies with expertises in a certain field would be better to recommend geospatial
standards that are to be applied in relevant fields than applying the same list of geospatial
standards in every case.

® Training for the Application of geospatial standards

In order to activate the application of geospatial standards, regular training of standards should
be conducted and human resources specializing in standards should be trained. In particular,
a long-term education support plan should be formulated so that the human resource
development policies in the Ministry of Land, Infrastructure and Transport can include
geospatial standards training. In addition, trained personnels should be continuously trained
so that professionals within Korea’s geospatial standards system can keep up with the rapidly
changing environment,

® Research on the Application of geospatial standards

The status of the application of national and international standards to public sector’s
geospatial data projects and domestic geospatial data technology (or goods) should be
investigated through research and the research results should be made public,

® |nvestigation of the Application Results of geospatial standards

The agency dedicated to standards and the agency tasked with recommending standards
provides testing methods and tools to examine the results of the applied geospatial standards,
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Il Policies for Geospatial Standards

5. Conclusion

According to a network theory, the more information is shared, the higher its value is. In
order to increase the value of geospatial data, the brisk exchange of information should take
place. geospatial standards, when exchanging geospatial data, play a role in ensuring
interoperability. Since 1995, South Korea has steadily developed a number of geospatial
standards through national geographic information system construction projects. However, the
rate of the application and utilization of geospatial standards has been relatively low2!), And
Korea is not an exceptional case—most of the countries around the world which promote
geospatial data policies share the same issue,

There are many reasons that the application rate of geospatial standards is low. First of all, it is
very difficult to sift the geospatial standards, Due to the complexity of the geospatial data
technology, the content of geospatial standards also deals with a highly specialized knowledge,
As such, it is not easy for general business operators dealing with geospatial standards to understand
the contents and to apply relevant standards to their business practices, It is a heavy burden for
business operators to know and choose the right geospatial standards for their businesses when
a considerable number of the standards exist. In case of Korea, there are 160 cases of geospatial
standards—which means that it is not easy to understand exactly the contents and to choose from
all those standards to be applied to their business. Additionally, since there are not a few standards
similar to each other, geospatial data business operators sometimes have trouble in determining
which standards should be preferentially applied to their business practices. There are several
metadata standards being operated, and also a number of standards pertaining to GML, a geospatial
data exchange format, In this respect, government’s decisions and recommendations are needed,
instead users determine which standards should be applied.

Another reason is that the access to geospatial standards is difficult and the management system
is weak,. In other words, the management of geospatial standards must be kept up-to-date and
users should have easy access to such information in order to actively apply the geospatial standards,
In this context, an information system that provides the development, enactment, and revision
of geospatial standards and the status of application of such standards can play an important role
in activating the application. Moreover, supplying standards for free can be helpful in vitalizing
the application. If standards must be paid for in the business process though the cost is not high,
the burden will be increased because the cost of administrative processing related to standards
is accrued. In addition, a lack of skilled workers for geospatial standards as well as a lack of
educational opportunities can make the rate of the application of geospatial standards relatively
low,

21) Ministry of Land, Transport and Maritime Affairs, 2008 “National GIS Support Study: Research on National GIS
Standard System Establishment,” pp.107-115,
Ministry of Land, Transport and Maritime Affairs, 2009 “National Geospatial Data Standardization Project” pp.42-44.
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Il Policies for Geospatial Standards

To overcome these problems and activate the application of geospatial standards, all activities
surrounding the application should be improved through relevant laws and regulations. This research
has presented an approach to improving the current system for geospatial standards and has
developed “geospatial standards system operating instruction (or guideline).” The guideline specifies
what geospatial data-related agencies as interested parties for geospatial standards should do within
the geospatial standards system. Therefore, an effort has been made not to omit the content of
certain geospatial standards activities or not to lack in the content. And since the geospatial
standards system operating instruction describes matters and activities needed for geospatial
standards to perform their own role as a geospatial data infrastructure, all countries that implement
geospatial standards policies may refer to the guideline.
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