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Abstract

Continuing innovations in information and communi-
cation technologies offer powerful tools for building
digital government but, at the same time, in many envi-
ronments they have lead into a number of heterogeneous,
expensive, and inconsistent solutions. XML offers a com-
mon metalanguage and terminology to develop means for
system and data integration, and for gradual transfer to
more consistent formats in information assets. The paper
describes ways for the use of XML in public administra-
tion and gives examples of the use, particularly, in
Finland. The paper introduces XML standardization
levels and types in public administration. Experiences of
the long-term standardization of the Finnish parliamen-
tary documents will be described. The work for building
Finnish digital government continues in finding ways for
the data and system integration by means of metadata
standardization.

1. Introduction

The globalization of communication networks and ca-
pabilities offered by web technologies are significantly
changing the work and services in public sectors. The
term digital government refers to the possibilities to util-
ize current and future information and communication
technologies (ICT) effectively to build new kinds of ser-
vices both for people working in public sectors and for
people needing their services. The possibilities also create
hard challenges. In multicultural environments like in the
European Union public administration is a complex net-
work of organizations, people, languages, information
systems, information structures, rules, processes, and
practices. Effective utilization of ICT requires explicit
rules for communication and means for the integration of
heterogeneous systems and information resources. XML
is a tool for the purpose.

2. The use of XML in public administration

Extensible Markup Language, shortened XML [2],
consists of a set of rules for defining and representing in-
formation as XML documents where information struc-
tures are indicated by explicit markup. The markup vo-
cabulary and the structures specified for a particular do-
main create an XML application, a formal language for
representing information of the domain.

2.1. Origins of XML

XML was developed from the Standard Generalized
Markup Language (SGML, [10]) for supporting the man-
agement of heterogeneous information resources of the
Internet and to facilitate communication between various
software applications. Compared to SGML, the number of
rules in XML is clearly smaller and its character set and
resource identification mechanisms are planned for use on
the Internet, for represententing information content writ-
ten in all natural languages of the world. The simplicity of
XML has encouraged active development work around
XML, including both software development and develop-
ment of XML applications and related languages. Where
SGML has been primarily in use as a format for docu-
ments intended for human readers, for example, in the
form of HTML documents, the use of XML has extended
towards data interchange between software applications.
In public administration, likewise in other domains, the
use of XML can be divided into two major categories: the
format for data interchange and the format for information
assets. The information assets can be further divided into
documents and metadata.



2.2. XML as data interchange format

Flexible data interchange is important in contemporary
global and local networks connecting heterogeneous sys-
tems, data resources, and organizations. Following are
typical cases for data interchange:

e integration of systems by a common user interface,

e integration of services by a portal,

e data exchange between software systems within an
organization, or

e data exchange between software systems in different
organizations.

In all these cases XML offers a syntax and metalan-
guage for developing a common format for data
exchange. Data exchange between public and private
sector organizations has earlier been implemented by the
use of electronic data interchange (EDI) standards. For
example, an EDI connection between the Finnish
Parliament and a publishing house was created in the
begin of 1990's. Traditional EDI standards are gradually
replaced by XML-based formats both in commerce and in
public administration.

An example of a public domain service utilizing XML
for data exchange is Suomi.fi, a portal providing access to
e-government services in Finland. In the portal the
various public services are classified and described.
Information related to counties is updated daily
automatically by the interconnection of the portal and a
system of the county union. In this interconnection data is
exchanged in XML form [15].

XML as the data exchange format is used for improv-
ing e-government services. Together with the expansion
of the European Union, integration of information
repositories written in various European languages and
public sector services built in different European
countries is needed more than ever. There is also urgent
need to improve data exchange between European
organizations, for example, between customs offices and
police forces in different countries, and legislative
authorities at different levels of the European Union.
Having a tool to interconnect existing, heterogeneous
systems is important also for extending the life time of
legacy systems and legacy information repositories. This
is especially important within the European Union when
new countries with their own legacy systems have joined
the union and new countries will be joining also in the
future.

2.3. XML as document format
Considering XML as the format for information assets

in public administration, the assets fall in most cases into
one of the two categories: the documents created in public

administration processes and the metadata related to
documents. In using XML (or SGML) for the documents,
the approach of structured documents is adopted in
document management of the organization. In the ap-
proach, a set of documents of a specific type defined by a
Document Type Definition (DTD), or by some other
schema definition language, can be regarded as a database
for the schema. The constraints defined in the schema can
be examined either at the time of document creation, or at
the time of document storage. Queries utilizing the infor-
mation structure may be used for information retrieval.
External representation for the documents or their parts
can be specified by separate stylesheets. There are various
kinds of implementations for managing a collection of
structured documents. Some implementations are based
on file storage, others on XML extensions of traditional
database systems or on native XML databases. The
approach of structured documents has well-known
benefits. The approach supports

consistency and correctness,

rich information retrieval capabilities,

information reuse and multichannel publishing,
independency of particular software providers, and
long-term accessibility of information stored in
documents.

These well-known benefits have motivated, already
before XML existed, the initialization of a number of pro-
jects in public administration considering the transfer
from old document formats to structured documents by
means of SGML. Successful transfer to systematic struc-
tured document management, however, still seems to be
rather rare. SGML is in use e.g., in the Norwegian Par-
liament and ministries [13, 26], the Supreme Court of
Canada [20], the Tasmanian government [1], and in the
Finnish Parliament and ministries [22, 24]. SGML has
also been utilized in the preparation of the Budget of the
European Union [5]. XML has been considered as a basis
for document production, for example, in Estonia [11] and
United States Congress [4].

2.4. XML as metadata format

As an asset in an organization, metadata about docu-
ments is as important as the documents themselves. Meta-
data is needed, for example, to find documents and infor-
mation in them, to record information about the context
where documents have been created, to maintain the
access rights, and to maintain the accessibility of informa-
tion recorded in digital form over time. Metadata related
to other resources than documents is also important. For
example, for being able to use XML as data interchange
format between a set of software systems, data about the
systems is needed. The World Wide Web Consortium



(W3C), coordinating the development of web and XML
technologies, has published a model for representing
metadata associated to any information resources, and to
express the data in XML format. The model is called Re-
source Description Framework (RDF) [14]. Building
metadata repositories to support the design of new, con-
sistent e-government solutions has started in some coun-

tries. The Danish Infostructurebase
(http://isb.oio.dk/info/) and the e-GIF  service
(http://www.govtalk.gov.uk/) in Great Britain are

examples of such repositories.

Important metadata categories are contextual metadata,
structural metadata, and semantic metadata. Contextual
metadata is used to provide information about the context
where resources are created and used. Structural metadata
and semantic metadata again provide information about
the structure and meaning of resources, respectively.
XML-based presentations have been developed for all
these types of metadata to support digital government
solusions.

EULEGIS prototype system [18] provides an example
of the contextual metadata. The system demonstrates how
contextual metadata can be used to offer new kinds of
information retrieval capabilities to distributed document
repositories. The system is intended to retrieve informa-
tion from the European legal databases, containing docu-
ments written in different European languages and pro-
duced in various European legal systems. Metadata de-
scribing European legal processes, organizations
involved, and document types created in the processes has
been described in XML format. The metadata is
visualized to the user by graphical models. The models
provide information about the European legal systems and
they also serve as the user interface for retrieving
documents created in the processes, stored in various
European legal databases.

From the structural metadata examples are the XML
schemas defined for standard document structures to be
used for documents in public administration. Examples of
such schemas are available, for example, in the Danish
Infostructurebase (http://isd.oio.dk/info/) and the British
e-GIF service (http://www.govtalk.gov.uk/).

At W3C, semantic metadata based on the use of XML
and RDF has been found essential for turning the web of
heterogeneous resources offered by the current Internet
technologies into semantic webs serving better particular
communities. Compared to the current web offering huge
content repositories but very limited capabilities to
meaningful and safe automated processing of the content,
semantic web has rich metadata resources with informa-
tion about other resources facilitating meaningful commu-
nication between applications and meaningful and safe
processing of the information stored in the resources. The
metadata is expressed in standardized languages under-
standable both by people in a community and applications
used in the community. The terms and concepts of the

community are expressed in ontologies. There are various
ways to express ontologies. The document structures de-
fined by DTDs or other kinds of schemas are examples of
introducing the terminology for documents of a type and
relationships of the terms in the document structure. A
document structure, however, does not necessarily tell
much about the meaning of the terms in respect to the
content of the documents. The Web Ontology Language
(OWL) [19] and RDF Scmema [3] provide XML-based
notation to describe concepts related to the content of re-
sources and relationships between the concepts. The on-
tology describing cultural collections at the Finnish
museums is an example case where ontology is used to
facilitate semantic information retrieval and to integrate
different databases [12]. The ontology-based retrieval is
implemented in the pilot version of the MuseumFinland
portal at http://museosuomi.cs.helsinki.fi.

3. XML standardization levels

XML standardization in a specific organizational envi-
ronment is part of more or less interrelated
standardization efforts going on around the world. One of
the challenges in the design, implementation and mainte-
nance of XML-based standards for an organization or
organization network is the evolving, multilevel
standardization environment. Three major inter-related
levels of standardization can be identified:

Universal standardization. At this level general rules
for wide use for different application areas are developed.
Universal standardization activities are coordinated by the
World Wide Web Consortium (W3C) and a number of
XML-related specifications intended for wide use have
achieved the status of W3C Recommendation. Examples
of those specifications are the XSLT intended for de-
scribing transformations of XML documents [6] and
XML Schema [9] intended for defining document types
by constraining mechanisms not included in the DTD
mechanism of XML. The universal standardization
concerns XML as well. Version 1.1 of XML has been
published in February 2004 [2]. The most important
change in the version 1.1 compared to 1.0 concerns the
allowed characters in the names of the markup
vocabulary. The rigid definition for names in the version
1.0 has been replaced by a broader definition.

Sectoral standardization. At this level rules for the
purposes of a specific sector or application domain are
defined. The rules are built on top of the universal rules
and they are not necessarily intended to be implemented
as such but to be used to tailor further specifications at the
local standardization level. The developer is often a con-
sortium of organizations of a specific sector but it may
also be a person or a single organization, for example, a
software company.



In public administration, sectoral standardization is
going on both on the international and national level. At
international level, the European Parliament has estab-
lished the EU Interoperability Forum for developing
XML-based rules for the administration in the European
Union. Public administration organizations also test speci-
fications developed for electronic commerce, for example,
within the ebXML activities. The ebXML specifications
concern, for example, business processes and core busi-
ness objects. Communities in public administration are
looking for the capabilities to develop their own ebXML-
compliant specifications and by them possibilities to util-
ize the technologies developed for ebXML-based environ-
ments and to build new kinds of communication connec-
tions to companies.

National XML standardization includes in many coun-
tries special recommendations and e-government services.
In Finland, the Ministry of Finance has given its recom-
mendations for the use of XML in public sectors [27]. In
Denmark, an XML Committee has been established to
support XML standardization. The committee has pub-
lished a Handbook for Standardization [7]. In the United
Kingdom, a number of recommendations and XML sche-
mas have been published at the Govtalk web site
http://www.govtalk.gov.uk/.

Local standardization. At this level rules for a specific
environment and for specific processes are developed and
implemented. The extent of the effects of standardization
in the environment varies greatly. The standardization
concerning data interchange does not necessarily have
any radical effects to the work of people in public
administration processes. The standardization may
however be effective for improving web services, for
example, in the form of a new flexible portal.
Standardizing documents produced and used in a public
administration process may cause major changes, not only
to document formats, but also to the work of people in the
process, technology to be used in the process, and the
ways people of the environment collaborate with each
other. In the implementation of document standards a
major effort is in managing the changes in document
production. Experiences of the local level standardization
in the Finnish Parliament and ministries will be discussed
in the following sections.

At all levels, standardization is a continuing process.
The changes in information technology, in organizations,
and in processes cause needs to update earlier specifica-
tions and to develop new ones. Furthermore, since the
specifications are dependent on other specifications,
changes in one specification cause needs to change other
specifications. These are facts important to take into ac-
count in starting to design XML-based solutions.

4. The case of the Finnish parliamentary
documents

Standardization of the Finnish parliamentary docu-
ments was activated in 1994, before the existence of
XML. Constant changes in word processing applications
and incompatibilities of document formats caused prob-
lems in information exchange and extra work. Printing
costs were high and there was uncertainty about the long-
term accessibility of information in the parliamentary
documents in electronic form. A project called RASKE
was commenced by the Finnish Parliament and a software
company in cooperation with researchers at the University
of Jyviskyld [22]. Later Ministry of Foreign Affairs, the
Ministry of Finance, the Prime Minister’s Office, and a
publishing house also participated in the project. Early in
the project the structured document approach based on
SGML standardization was chosen as the objective for the
development.

An important achievement in the project was to create
a framework where document standardization was not
considered as development of document formats only, but
as holistic development of document management envi-
ronments related to business or administrative processes.
It was realized that effective implementation of the struc-
tured document approach will evidently change, not only
documents, but also work with documents in the proc-
esses, roles of people in the processes, and tools for
working with documents. Therefore methods for
analyzing and describing document management on a
domain were adapted from existing information systems
development methods.

The RASKE methodology provides various methods
and guidelines for a document standardization project:
methods for data gathering and requirements analysis,
modelling methods, evaluation methods, models for de-
scribing the results in project reports, and guidelines for
proceeding in a standardization project. The RASKE
methods and experiences are reported, for example, in
[21, 23, 24]. Example reports and articles produced dur-
ing the project as well as articles reporting experiences
from the development activities initiated in the project are
accessible from the web site http://www.it.jyu.fi/raske/.

Figure 1 shows the RASKE model for a document
management environment [21]. The figure shows two
types of entities in a document management environment:
activities depicted by the oval and resources depicted by
rectangles. An activity is a set of actions performed by
one or more actors in a process. In public sector the
process can be, for example, the legislative or budgetary
process in a country. Corresponding to their different
roles in the activities, resources are divided into three dif-
ferent types: actors, documents, and systems. Actors are
the performers of activities. An actor is an organization or
a person.
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Figure 1. Components of a document management
environment

Documents consist of stored data to be understood as
information pertaining to the process. A document in its
external representation is intended for human perception
and it can be identified and handled as a unit in the proc-
ess. Systems consist of the hardware and software appli-
cations used to support the performance of activities.

In the begin of a holistic development, one or more
processes have to be chosen for the development domain.
During 1995-1998, four domains were analyzed in the
RASKE project: the enquiry process, national legislative
process, Finnish participation in the EU legislative
process, and national budgetary process. The analysis of
each domain covered work processes, actors, documents,
and systems in the processes, and user needs. After some
preliminary analysis one or more central document types
for a domain were chosen for standardization and prelimi-
nary DTDs were designed for them. For example, in the
budgetary process the DTD development concerned the
budget proposal. On the domain of national legislative
process, a publishing house implemented a prototype
document archive. The archive included three types of
documents in SGML format: government bills, special
committee reports, and Parliament replies. The prototype
implementation was systematically evaluated by research-
ers. The results of the evaluation are described in [25].

The RASKE analysis cases were followed by projects
where selected companies developed and implemented
SGML solutions (DTDs and tools) for a specific subset of
documents, and the Parliament and ministries redesigned
their work processes. The first implemented document
repository in SGML form was the archive of laws and
statutes which was published by the Ministry of Justice in
1997. The archive was built by the publishing house
printing the statute book. SGML-based budgeting system
was implemented by the Ministry of Finance in 1998. In
the Parliament, the adoption of SGML caused the most
radical changes. Document production in the Parliament
was gradually changed to structured document authoring.
Changing the document production processes and author-
ing tools was a major reengineering effort. By the end of

2000, the SGML implementation covered all parliamen-
tary legislative documents. The transfer from SGML to its
subset XML is planned to take place in the near future.

The SGML implementation in the Finnish Parliament
has had various effects. It has been characterized as the
most important document management project in the Fin-
nish public administration ever [16, 17]. The effects can
be recognized both in the legislative organizations and
outside them. In the legislative organizations the major
changes have taken place in the document management of
the Parliament. Outside them the major effects have been
in the improved services on the Internet.

5. The case continues: From document
management to content management

During the process of SGML standardization in the
Finnish Parliament and ministries, XML evolved from
SGML and the use of the Internet technologies extended
from public services available on the Internet to intranet
and extranet solutions all over the world. The network
connectivity caused new demands for interconnectivity of
the systems and data resources within networks, and
XML was suggested as a tool for improving
interconnectivity and data integration.

The positive results from the collaboration of research-
ers, the Finnish Parliament, and some ministries in the
RASKE project encouraged establishing a new project
called RASKE?2 for the years 2003-2006 to support data
integration and system connectivity in the Parliament and
ministries. The goal in the new project is to identify and
standardize the metadata most essential for improving
legislative content management and related services.

The new project continues the holistic approach
adopted in the RASKE project. The analysis domain is the
national legislative process. The document management
of the domain was analyzed at the time of RASKE and
DTDs were developed for a set of documents of the do-
main. The RASKE framework (shown in Figure 1) has
now been extended from the document management
development framework to a more general content
management development framework shown in Figure 2.

In Figure 2, content items represent, not only docu-
ments, but also other addressable units of stored data in-
tended as information pertaining to the activities of the
domain. A central tool for managing the content items is
metadata, and systematic rules and procedures are needed
to handle metadata resources as content items themselves.
Therefore the content items in the model are divided into
two categories: primary content items and metadata con-
tent items.
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Figure 2. Components of a content management
environment

Since a goal in the project is to support development of
software-independent metadata standards, usable by
various software systems, XML and RDF are the primary
candidates for defining the metadata content items. The
metadata content items may include, for example, Dublin
Core [8] descriptions of documents and other resources,
ontologies describing concepts used in documents, DTDs
describing the structure of documents, database schemas,
and style sheets.

Both in Figure 1 and in Figure 2, the broken lines show
the information flow between activities and resources.
Resources are regarded as information repositories in
which the information produced in an activity can be
stored or from which information can be taken and used
in an activity. Information needed and produced during
activities is stored in documents and other content items,
in the heads and experience of people, in the or-
ganizational culture, and in systems. In the framework of
Figure 1, XML is considered primarily as a format for
documents. In the content management framework of
Figure 2, XML may be used as a format for primary
content items or for metadata content items. In addition to
them, XML can be used as an information exchange
format. In developing a content management environment
towards flexible, standardized content management, the
redesign of systems should lead to systems facilitating the
import and export of data in XML format.

The RASKE methods were developed for analyzing
and describing creation and use of documents in inter-or-
ganizational processes, their structures, the user needs
related to the document management, and for evaluating
new solutions based on the structured document approach.
In RASKE?2, the work has started for analyzing the legis-
lative process as a content management environment. The
RASKE modelling methods have been used to descibe the
organizational framework of the legislative process and

the document production in the process. New methods
will be tailored for identifying and describing the most
essential metadata in the process. User interviews have
started to explore the major problems and needs related to
the content management.

The preliminary results show that currently the meta-
data solutions in the legislative process are heterogeneous
and strongly software-dependent. The length of the
process varies from a few days to years. In complex cases
the development of a statute has connections to several
earlier national statutes and EU directives, collaboration
of a number of experts is needed from various organiza-
tions, and the management of the collaboration and ver-
sioning of documents is a most challenging task without
effective tool support. Some users have developed their
private innovative solutions to support their work in the
process. Analysis of these solutions is expected to help in
the identification of the metadata most useful for people
working in the process.

6. Challenges

XML offers a rich variety of possibilities but its adop-
tion in public sectors requires extensive collaboration in
standardization. Work is needed at all levels: interna-
tional, national, and local. International agreements are
needed to avoid extra work and to facilitate international
communication. At national level, work on international
level should be considered as a potential basis for the na-
tional recommendations or standards. The amount of ef-
forts needed for standardization in a particular organiza-
tional environment is highly dependent on the availability
of well-documented base standards. On the other hand,
the base standards describing the real world never should
be considered totally stable. For example, the set of
country codes standardized by the ISO (International
Organization for Standardization) and also used in XML
to refer to countries needs continuous maintenance caused
by the geopolitical changes.

The work needed for local level standardization in a
particular organizational environment depends, not only
on the availability of base standards and recommenda-
tions, but also on the type of XML usage. In using XML,
for example, for data exchange between software systems,
the solution may be a technical implementation. Even
though the human users of the systems may participate in
the design as user need experts, they do not need knowl-
edge about the implementation details. On the other hand,
adopting XML as a format for documents, understanding
the changes needed in production processes and capabili-
ties offered by the new solutions usually requires at least
some knowledge about XML and about the approach of
structured documents.



Experiences show that SGML/XML-based document
standardization in inter-organizational processes is a
tedious task. In the case of the Finnish parliamentary
documents, the work in the first implementation projects
proceeded very slowly; there was lack of SGML
knowledge in the legislative organizations and lack of
knowledge about legislative work among SGML con-
sultants. The situation changed, however, during the
work: in the later projects the resources needed were con-
siderably minor than in the beginning. Changes in docu-
ment production cause changes in the work of several
groups of people in the organization. In the beginning, a
group of people may seem to get benefits of the new prac-
tices while people in other groups may find their
workload increase. Motivating the needs for changes and
demonstrating future benefits is extremely important.

When the standardization concerns metadata, a prob-
lem evolved in the RASKE2 project is the lack of under-
standing of the concept of metadata. In system dependent
solutions the terminology used for metadata varies, there-
fore to some people the term "metadata" may be totally
unknown, for others its meaning varies. One of the goals
of the RASKE2 project is to improve understanding of the
metadata concept among people working in the activities
of the legislative process and understanding its
importance for flexible ITC support in the legislative
process.

Experiences in the Finnish public administration em-
phasize the need for inter-organizational co-operation
from the early phases of standardization. The involvement
of many organizations in the process increases the com-
plexity of the planning and implementation of new solu-
tions. The need for profound analysis of work processes
and resources in them in the beginning of the standardiza-
tion has become clear. It is important to elicite informa-
tion about the requirements and needs from all parties
involved.

Continuous changes in specifications and software
cause problems to all kinds of XML standardization. One
of the hardest challenges is the vulnerability of the Inter-
net. The lack of trust on the technology and people in-
volved is causing disappearance of people from the Inter-
net community. In the insecure Internet environment well
planned services may remain without users. Therefore
alternative and more trustworth network solutions have to
be considered for digital government.

7. Conclusion

XML technology offers interesting and multiple op-
portunities for public administration to build digital gov-
ernment. The paper described various ways for utilizing
XML and gave some examples from Finland. A challenge
for getting XML into use is in the XML standardization.

The local standardization in a particular environment al-
ways depends on other standardization activities. Syn-
cronization of the standardization activities at different
levels and by different groups may hinder reaching solu-
tions stable enough to be effectively implemented.

The RASKE methodology discussed in the paper has
been developed in long-term collaboration with the Fin-
nish Parliament and ministries, and in the context of
actual standardization work. As the result of the first
phase, SGML was taken widely into use for parliamentary
documents. The method development continues in the
RASKE?2 project to find means for metadata standardiza-
tion and integration. The methods are tested on the do-
main of legislative process. In the case environment the
metadata standardization concerns complex inter-organ-
izational processes, people working in them, people
needing information created in the processes, and people
participating the processes by some other ways, for exam-
ple, by commenting legislative proposals. A challenge to
the method development is to find means to support the
building of really useful services for people participating
in the public sector processes and for people needing the
services of public sectors.
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