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Finnish summary

Diss.

Within enterprise content management (ECM), the major goal is to develop and
deploy systematic solutions for managing documents and other content items.
ECM implementation concerns the development and deployment of new
content management solutions and practices in an organization. Extensible
Markup Language (XML) offers a standardized format for documents
supporting the management and preservation of documents as structured
documents. However, the deployment of XML may require a demanding
standardization process, changes in work practices, and new tools for
document management. Consequently, this research explores the
implementation of structured document production environments. The focus is
on documents that end-users author during ongoing business processes.
Moreover, the aim of this study is to increase the understanding of structured
document production and to provide a framework for XML standardization.
The framework enables the analysis and development of a structured document
production environment in an organization. This research follows the design
science and case study approaches. The standardization of the Finnish
Parliamentary documents in the Government of Finland and in the Finnish
Parliament is used as the major case environment for analyzing structured
document production. This case is compared to two other cases. By analyzing
these cases and the previous literature, content production strategies are
introduced, and challenges to XML standardization are presented. In addition,
models for XML document management are proposed. This study shows that
an XML document management environment is a complex combination of
varying content items, processes, actors with diverse backgrounds, and
evolving systems. Structured document production is a strategic choice
requiring management and end-user commitment during the standardization
process. The usability of novel tools requires special focus. This research shows
that developing custom-designed editors, hiding document structures from
users, and automating document and metadata creation increase user
acceptance of novel tools and practices.

Keywords: Enterprise content management, ECM, XML, structured documents
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1 INTRODUCTION

Documents produced in business processes are important means for human
communication and evidence of business transactions in organizations. Thus, a
great deal of the information resources in organizations consists of documents
(Rockley et al. 2003). A document is a recorded information set structured for
human comprehension and represented in some media by a variety of symbols
that pertain to a topic (Sprague 1995). In contemporary organizations, docu-
ments and other content are produced and used in complex business process
environments involving many kinds of information systems. The emergence of
new technical innovations, such as social Web applications, has expanded both
the characteristics (Hausmann & Williams 2015) and management requirements
of documents (Grahlmann et al. 2012) in recent years. In the field of information
systems research, document management is a term referring to the creation, stor-
age, organization, transmission, retrieval, manipulation, update, and eventual
disposition of documents in an organization to satisfy its purposes (Sprague
1995). Both researchers (Tyrvéinen et al. 2006; Grahlmann et al. 2012) and prac-
titioners (Herbst et al. 2014) regard document management as a subset of enter-
prise content management (ECM) where the major goal is to develop systematic
solutions for managing documents and other content resources in organizations.
Grahlmann et al. (2012, p. 5) define the term enterprise content management as
follows:

“Enterprise Content Management comprises the strategies, processes, methods, systems,
and technologies that are necessary for capturing, creating, managing, using,
publishing, storing, preserving, and disposing content within and between
organizations.”

For a long time, documents have been authored in digital format using word
processors. With these tools, human authors write new or reuse existing content,
for example, by retyping the content or by using copy-paste functions. Authors
aggregate the content into the document, focusing on the layout for human con-
sumption, and store the document in digital format for further authoring, edit-
ing, or reading purposes. Typically, the author also adds metadata related to
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the document, such as the document’s title, author’s name, the date, and the
version. In ECM, metadata are a means to facilitate content management con-
cerning functions related to the document and other content (Tyrvédinen et al.
2006).

Digital documents may be processed by computer software in many dif-
ferent ways. In addition to supporting the authoring and reading needs of hu-
man users, a software application may automatically create new content or use
and manipulate the existing content of digital documents. The automated man-
agement of document content may be based on the structured document ap-
proach, where authors, domain experts, or software designers have specified
and named different parts of the document so software applications can identi-
fy, retrieve, and process the parts (Salminen & Tompa 2011). Extensible Markup
Language (XML) (Bray et al. 2006) offers a standardized open format for struc-
tured documents. Nowadays, XML is widely used in various technical envi-
ronments and is also a recommended format in many domains, for example, for
parliamentary documents (the United Nations and the Inter-Parliamentary Un-
ion 2014).

In a structured document production environment, documents are created
and stored as structured documents where the structure definitions, document
instances, and layout specifications can be handled as separate content items.
Structured documents may be produced in many different ways by human ac-
tors or automatically by a software system. Both the authoring and manage-
ment of structured documents differ essentially from documents produced with
traditional word processors. When creating or editing a structured document, a
user or computer software focuses on the logical structure of the document in-
stead of on the layout by marking the document content with the named parts.
Computer software creates the document layout automatically by mapping the
named parts to a layout specification. The names and order of the parts as well
as the layout must be agreed upon beforehand in the environment. The agree-
ment and implementation of rules for the document’s structures, layout, man-
agement practices, and tools to be used in the work process is regarded as the
standardization of the content management environment (Salminen 2005).

The document production practices in an organization have a major effect
on the extent to which the content is accessible and how well the content sup-
ports operational efficiency and open data. The structured document approach
has several well-known advantages concerning data interchange, document
management, and the management of metadata related to documents
(Salminen 2005). According to Salminen (2005), the organization may benefit
from:

e more consistent and correct documents regarding structure, content,
and layout,

e rich information-retrieval capabilities related to document content,
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e the possibility of information reuse,
e the possibility of multichannel publishing,
e independency of particular software providers, and
e the long-term accessibility of information stored in documents.

However, the implementation of a structured document production environ-
ment may require a demanding document standardization process in an or-
ganization, as well as major changes to the work of people and to the tools used
for document management (Salminen et al. 2000). The complexity and new
competence needs have also been recognized in practical guidelines, for exam-
ple, in technological recommendations for parliaments in Europe (OPPD 2010).
Thus, managing the complexity and changes in the document production envi-
ronment are the major issues in the implementation of structured document
production (Salminen 2005), as in any ECM implementations (e.g., Pdivarinta &
Munkvold 2005).

Research on the implementation of structured document production start-
ed in the 1990s, when SGML (Standard Generalized Markup Language) (Gold-
farb 1990), the mother language of XML, was adopted in organizations (e.g.,
Maler & El Andaloussi 1996; Braa & Sandahl 1997; Salminen et al. 1997). There
was a little research during the initial years after XML's publication (e.g., Rock-
ley et al. 2003; Salminen 2005). Since the publication of the first XML standard
version in 1998, XML-related research has been very active, but the focus has
been on technical issues. This is evidenced by simple Google Scholar searches
(excluding patents). For example, a search for “XML” in June 2017 covering the
years 2012-2017 resulted in 497,000 hits. Browsing the hits showed a clear em-
phasis on technical aspects. A search for “XML document management” cover-
ing the same years resulted in 114 hits. Among these, only a few relate to the
questions of this thesis. Boer (2016) and Gen et al. (2016) have investigated the
application of XML to legislative documents. In addition, Anderson and Eber-
lein (2015) have studied the implementation of component content management
regarding technical documentation, and Jauhiainen (2014) and Jung et al. (2016)
have investigated the adoption of open XML document formats in public sector
organizations. Some researchers have proposed XML-based solutions to im-
prove content and document management in particular domains, such as emer-
gency medical services (Poulymenopoulou et al. 2014) and legal document and
knowledge management (Boella et al. 2012).

XML research has been active in areas like access control (Su et al. 2014),
data interchange (e.g., Moskal et al. 2015), data integration (e.g., Fan et al. 2016),
the storage and categorization of documents (e.g., Feki et al. 2013; Di lorio et al.
2014; Rezk et al. 2016), technical change management (e.g., Brahmia et al. 2016),
and the visualization of XML documents (e.g., Luo et al. 2017). Additionally,
new techniques for XML information retrieval (e.g., Chatvichienchai et al. 2015;
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Ikhsan & Hasbi 2016; Thiam 2016) have been developed. In the 2010s, some re-
views and analyses of ECM literature have been conducted (e.g., Alalwan &
Weistroffer 2012; Grahlmann et al. 2012; Rickenberg et al. 2012a), and the results
confirm that the number of academic studies on ECM is still low.

This research explores the implementation of structured document pro-
duction environments and factors influencing the development of these envi-
ronments in organizations. The focus is on documents authored by human us-
ers during ongoing business processes. Earlier research on the area has been
rare, possibly because it requires access to real implementation projects in or-
ganizations. The researcher of this thesis participated in several implementation
projects during this long-lasting research process as an XML specialist and con-
sultant. The practical work naturally slowed the progress of the dissertation
work. Seeing the huge number of research results that evolved during the years
concerning new techniques for the effective management of XML data kept the
researcher’s motivation for this study strong. The successful adoption of XML
for documents in the ECM environment of an organization would enable the
use of a great number of XML technologies for the management of data in the
documents. Consequently, the aim of this study is to increase the understand-
ing of structured document production and to provide a framework for XML
standardization.

This research follows the design science (March & Smith 1995) and case
study (Yin 1994) approaches. The standardization of the Finnish Parliamentary
documents in the Government of Finland and Finnish Parliament is used as the
major case environment for analyzing structured document production. This
case is compared to two others: the standardization of an invoice document for
an international ICT (information and communication technology) provider
company and its customers, and the standardization of the administrative doc-
uments and statements in the Finnish Centre for Pensions regarding earnings-
related pensions.

The main contribution of this study is threefold. First, the research shows
that structured document production is a strategic choice for content produc-
tion in an organization requiring management commitment during the stand-
ardization process. The implementation of the environment may be long-lasting,
and several problems may need to be solved when implementing the environ-
ment. In a complex environment, such as that involving Finnish Parliamentary
documents, challenges may be faced regarding all the entities of the ECM envi-
ronment: the activities, actors, systems, and content items of the domain.

Second, the research shows that an XML document management envi-
ronment is a complex combination of varying content items, activities, actors
with diverse backgrounds, and continuously evolving systems. Because of this
complexity, the implementation requires analysis. The models proposed in this
study provide tools for analyzing the XML document management environ-
ment, the XML document life cycle, and integrated XML document production.
The models should help researchers achieve a better understanding of the char-
acteristics of the environment and innovate further research ideas. More im-
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portantly, the models should help practitioners to develop, deploy, and main-
tain structured document production environments within practical ECM solu-
tions. The models also suggest the connection of structured document produc-
tion first to document and records management, and second to case and busi-
ness process management. For practitioners, these models should help to de-
velop document production solutions that are integrated with various ECM
systems and facilitate automated document and metadata creation. The models
proposed in this study would also be used to support the deployment of the
developed solutions in organizations.

Third, because structured document production differs significantly from
traditional authoring, usability requires special focus. This research shows that
hiding document structures from the users, developing custom-designed edi-
tors, and automating document creation increases the user acceptance of novel
tools.

The research also increases knowledge concerning the rare empirical re-
search of ECM implementations (Alalwan & Weistroffer 2012) and successful
ECM implementations (Usman et al. 2009). In addition, it brings more
knowledge regarding rare empirical studies concerning the implementation of
structured authoring.

The study presented in this thesis is limited to documents that human us-
ers author during ongoing business processes and require management and
preservation as records. These are typical characteristics of the documents pro-
duced in the public sector as evidence of activities in the domain. Another limi-
tation concerns data from the major case environment: the adopters of the struc-
tured document approach in the Finnish Parliament and Government can be
classified as early adopters. Research has shown that early adopters sometimes
face tremendous obstacles because the tools and technology are not yet mature
(Chen 2003). Regardless of the limitations, the models proposed in this study
could be applied, or at least tested, in further research in other domains.

This thesis is structured as follows. The next chapter introduces the core
concepts and theoretical aspects of the thesis. The third chapter describes the
research design and methodology. The fourth chapter introduces the results of
each article, and the fifth chapter summarizes the contribution of this thesis.
Finally, the sixth chapter discusses the theoretical and practical implications of
this work, along with its limitations. Future research topics are also presented,
with the original articles attached as appendices.



2 THEORETICAL FOUNDATION

In this chapter, the core concepts and theoretical foundation of this thesis are
introduced. The focus is on the concept definition that is typical for ECM
research (vom Brocke & Simons 2014). First, the chapter discusses research on
ECM and presents the content management model designed for supporting the
analysis of content production practices in organizations. This is followed by a
more specific analysis of XML document management and the introduction of
XML document production. Finally, methods for XML document management
are presented.

2.1 Enterprise content management (ECM)

This section discusses the first research on ECM and its relationship to research
on records management. Then, an ECM environment model is presented. The
model is used as a tool for various analyses in this study.

2.1.1 Research on ECM

Due to the continuous increase of digital information assets and the rapid im-
plementation of ECM systems in organizations, ECM research has become an
important and complex topic for information systems (IS) research (Tyrvdinen
et al. 2006). According to the literature review of Grahlmann et al. (2012) and
the case analysis by Herbst et al. (2014), ECM implementations may cover vari-
ous viewpoints and activities related to digital information management, such
as document, record, case, workflow, and process management. Thus, the func-
tionalities of ECM solutions in organizations vary regarding access to content,
content management processes, services related to the content, and repositories
where the content is stored (Grahlmann et al. 2012). An ECM implementation
process may be analyzed from development and deployment viewpoints
(Tyrvéinen et al. 2006).

ECM as a concept has evolved during the past several years. The term en-
terprise content management was first introduced in 2001 by AIIM International, a
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nonprofit global community of information professionals (Blair 2004). Although
various definitions for the concept (e.g., Smith & McKeen 2003, p. 64S;
Grahlmann et al. 2012, p. 5) exist, ECM research is understood to cover the
strategies, methods, processes, systems, technologies, and social issues related
to the management of information in organizations (Tyrvéinen et al. 2006;
Grahlmann et al. 2012).

When developing document production in contemporary organizations, it
might be difficult to recognize digital content items that should be considered
documents (Pédivdrinta & Tyrvdinen 1998, Honkaranta 2003; Hausmann &
Williams 2015). This study is limited to the production of documents created
during ongoing business processes as evidence of business transactions.
Because of their nature as legal evidence, these documents require management
and preservation as records. In records management standard 15489-1 (ISO
15489-1, 2001, p. 3) of the International Organization for Standardization (ISO),
a record is defined as

“information created, received, and maintained as evidence and information by an
organization or person, in pursuance of legal obligations or in the transaction of
business.”

Several similarities and differences exist between records management and
ECM (Svdrd 2014), but one common topic in both ECM research (e.g.,
Grahlmann et al. 2012) and records management research (e.g., Kettunen &
Henttonen 2010) is metadata. In short, metadata can be defined as “data about
data.” Regarding document production, metadata provide information about
the context in which the document is produced or used (Salminen 2005). In
ECM, metadata are a means to facilitate information management (Tyrvdinen et
al. 2006), whereas in records management, metadata serve as “evidence of and
information about business activities and transactions” (ISO 15489-1, 2001, p. 3).
In content management, metadata are used to describe resources, manage in-
formation and intellectual property rights, and facilitate information retrieval
and interoperability between information systems (Haynes 2004). Records
management researchers have argued that metadata solutions for ECM can also
support records management (e.g., Tough & Moss 2003).

2.1.2 ECM environment model

The development of document production practices in organizations requires
an understanding of the business context in which the documents are produced
and used. This is essential in the development of any document management
ecosystem (vom Brocke et al. 2009), but particularly in the standardization of
document production (Salminen et al. 2000; Novakovic & Huemer 2014). Busi-
ness context refers to information that can be used to characterize the situation of
a person, place, or object within a business process in a business environment
(Novakovic & Huemer 2013). Important business context characteristics are ge-
ographical location, industry domain, and activity (Novakovic & Huemer 2014).
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Business-context characteristics regarding records management in the public
sector of Finland are business function, business case, activity, actor, and docu-
ment (Arkistolaitos 2009).

Several ECM environment models have been introduced in previous ECM
literature. Salminen (2005) has proposed a model that offers a means to analyze
content management in the business context of an environment. In the model,
activities connect actors, content items, and systems. Tyrvdinen et al. (2006)
have presented a widely referenced model for characterizing ECM research.
The model has been adapted and extended from the model of Salminen (2005)
and shows four perspectives to ECM, namely, content, technology, process, and
enterprise as a context in which the content is managed. Users, information, and
systems are included in the content perspective of the model (Tyrviinen et al.
2006). vom Brocke et al. (2011) and vom Brocke and Simons (2014) have
adapted the model presented by Tyrvdinen et al. (2006) and utilized the
adapted model to connect the management of business processes and content
(vom Brocke et al. 2011) and to analyze research on ECM (vom Brocke & Si-
mons 2014). Alalwan et al. (2012) have provided also a model for analyzing the
ECM literature. The model includes strategic aspects of ECM, the ECM system
life cycle, and four ECM dimensions: tools, strategy, processes, and people.
Rickenberg et al. (2012b) have introduced a process-driven approach for analyz-
ing content and technology in organizations. Their model combines models
presented by Tyrviinen et al. (2006) and vom Brocke et al. (2008). Grahlmann et
al. (2012) have also proposed a model regarding ECM’s functions.

The ECM environment model selected for this study is the model that
Salminen (2005) proposed. It has been developed from the earlier EDM (elec-
tronic document management) model (Salminen et al. 2000), and both the mod-
els have been used in several case studies to analyze and describe the case envi-
ronments. They have proven useful, not only as analysis tools but also as tools
in the communication between researchers and people working in the case en-
vironments (e.g., Lyytikdinen et al. 2001, Honkaranta et al. 2005, Salminen &
Virtanen 2005). The model is presented in Figure 1 (next page) and is part of the
RASKE methodology (Salminen 2000; Salminen et al. 2000) developed for sup-
porting the implementation of structured content production. The term RASKE
comes from the Finnish words “Rakenteisten Asiakirja Standardien Kehittiminen,"
which means the “development of standards for structured documents.” The
methodology is introduced in more detail in Section 2.2.4.

The content management environment is presented in the model as a con-
struction of two types of entities, activities and information resources, and in-
formation flows between the entities. In Figure 1, activities are depicted by the
oval, and information resources by rectangles. Information flows between the
resources, and activities are depicted by dashed arrows.
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FIGURE1  Components of the content management model (Salminen 2005).

An activity consists of actions that one or several actors perform during an
organizational process. In the private sector, the process may be, for example,
an insurance claims process or an invoicing process, and in the public sector,
the process can be, for example, a legislative or budgetary process. An example
of an action taken in a legislative process is the introduction of a motion.

The information resources are divided into three types according their
different roles in the activities: actors, systems, and content items. An actor is an
organization, a person in some organizational role, or a software agent acting
on behalf of an organization or a person. In the legislative process, the
parliament and the government are examples of organizational actors, and a
member of parliament is one of a person’s roles.

Systems include technical systems, such as hardware and software, but al-
so agreed-upon and adopted standards and mandates. Software may be, for
example, a word processor, a document management system, a case manage-
ment system, or a records management system. XML language is an example of
the standards that may be used in the environment. If document authors are a
numerous and heterogeneous group of people, guidelines may be created for
standardizing document-authoring practices. For example, in Finland, the Min-
istry of Justice has published guidelines for authoring the text and structure of a
statute (httpy/lainkirjoittaja.finlex.fi/). Mandates are regulations and legislation
governing the content management of the domain. For example, the content
management of the Finnish legislative process is governed by the Finnish Con-
stitution, the Administrative Procedure Act, the Act on the Openness of Gov-
ernment Activities, and the Archives Act, to name the most important.

Content items are addressable units of stored data, such as documents, Web
pages, wiki sites, social media posts, and tweets, including information con-
cerning the activities of the domain. Content items may be clustered in a collec-
tion, and metadata may be associated with the collection. A collection may be,
for example, document storage supporting ongoing organizational processes, or
it may be a document archive for long-time preservation. If metadata are acces-
sible in the activities of the environment as content items, it is possible to divide
content items in the environment into primary content items and metadata con-
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tent items. Metadata content items provide information about the primary con-
tent items of a collection and about their production, storage, and use environ-
ments. For example, the metadata of primary content items may be stored in a
document management system, and the metadata of production, storage, and
use environments may be stored in a case management system or in a records
management system. Metadata provide a glue for connecting document and
process management. Both primary and metadata content items may be pro-
duced and managed as structured documents.

In this study, the content management model of Figure 1 is used as an
analysis tool for studying content production strategies (Article 1), challenges in
the implementation of structured document production (Article 3), content in-
tegration (Article 4), and the structured document management environment
(Article 5).

2.2 XML document management

This section first introduces the key concepts of XML documents. Then,
characteristics of XML document management and XML document production
are described. Finally, proposed methods for XML document management are
presented.

2.2.1 XML documents

XML (Bray et al. 2006) is a de facto standard for defining and representing in-
formation as structured documents. The development of XML was started in
1996 by the World Wide Web Consortium (W3C). The aim was to derive from
Standard Generalized Markup Language (SGML) (ISO 8879) a restricted and
simpler format for the purposes of internet communication in various applica-
tion domains. The first W3C recommendation for XML was published in 1998
(Bray et al. 1998). In addition to XML, W3C published in the same year a docu-
ment object model (DOM) recommendation (Apparao et al. 1998). DOM is a
standardized programming interface for XML documents, and it facilitates an
update of the structure and content of XML documents by software applica-
tions.

An information resource is an XML document if it fulfills the syntax rules
defined in the XML specification. An XML document has both a logical and a
physical structure. Physically, an XML document consists of one or more stor-
age units called entities. Logically, an XML document is a collection of character
data and markup. Character data include the meaning-carrying content of the
document. Markup is constructed of declarations, elements, attributes, com-
ments, character references, and processing instructions. Markup describes the
document's storage and interchange format. Because markup is indicated in the
document explicitly, it provides the possibility of exchanging information be-
tween different software applications in a standardized way.
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The content, layout, and structure of an XML document can be separated.
The separation of these three different facets facilitates the modular design and
management of the document’s architecture, content processing, and external
presentations for a class of documents (Salminen & Tompa 2011). Figure 2 illus-
trates the facets and languages related to each facet.

Languages
Content XML
Layout CSS, XSL
Structure DTD, XML Schema, RELAX

FIGURE2  Three facets of structured documents (Salminen & Tompa 2011).

As presented in Figure 2, the content of an XML document is described using
XML language. The layout and structure may be defined separately using other
languages. In the following, these facets and the languages are introduced in
more detail.

XML is a metalanguage for describing markup languages. Like databases,
the logical structure and other constraints for a class of documents on a domain
may be described by a schema (Salminen & Tompa 2011). An XML document is
valid if the document complies with the constraints expressed in the related
schema. The schema defines a particular markup language for the domain. The
rules, which specify how information is represented in the documents of the
domain, are agreed upon in standardization activities, and these rules are ex-
pressed by XML schemas. Schemas are implemented for authoring tools and
other selected software before creating or manipulating XML documents in the
environment. Schemas guide and control the structure of the document during
its authoring.

Schemas are based on the modeling of texts by formal grammar and
grammar rules. Thus, the schemas may be used to formulate (1) constraints for
data input and thus for validity checking, (2) queries and text-editing opera-
tions, (3) meaningful views, (4) text transformations, (5) query optimization
strategies, and (6) presentations of documents and query results (Salminen &
Tompa 1999). Several general-purpose schema languages have been proposed
by both standardization organizations and researchers. Examples of the former
are XML DTD (Bray et al. 2006), W3C XML Schema (Thompson et al. 2004), and
RELAX NG (Clark & Murata 2001). The latter ones include XDuce (Hosoya &
Pierce 2003) and DSD (Klarlund et al. 2000), for example. In addition, special-
purpose schema languages have been proposed for a particular type of infor-
mation. An example of these is resource description framework (RDF) schema
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(Brickley & Guha 2004, Manola & Miller 2004) for expressing metadata as XML
documents.

If an XML document is intended to be used by humans, it has to be ren-
dered into humanly perceivable external representation. The layout of XML
documents on an output medium is usually specified by means of style sheets.
W3C has published two different style-sheet languages to define a layout: Cas-
cading Style Sheets (CSS) (Bos et al. 2011) and Extensible Stylesheet Language
(XSL) (Berglund 2006). CSS was originally developed for rendering HyperText
Markup Language (HTML) documents (Raggett et al. 1999) but can also be used
for the simple rendering needs of XML documents on screen, in print, or in an
aural medium. XSL is a language for describing the page layout and formatting
of large or complex multilingual XML documents to be published in HTML,
Portable Document Format (PDF), or other formats. The rendering of an XML
document is a special case of XML transformation. Transformation is one of the
typical operations in the structured document management environment, and it
requires mapping between the source and target structures (Amano et al. 2014).
XSLT (XSL Transformations) (Kay 2007) is a language that W3C has proposed
for transforming XML documents into other XML documents, text documents,
or HTML documents.

2.2.2 Characteristics of XML document management

Features of XML document management are characterized in several sources:
Arnold-Moore et al. (2000b) and Salminen and Tompa (2001) describe
functional needs for XML document management systems, da Graga Pimentel
et al. (2009) analyze the subject from a document engineering point of view, and
Salminen and Tompa (2011) consider the issue by comparing XML document
management to database management. W3C has classified XML-related
standards at https;//www.w3.org/standards/xml/. In the following, the features are
introduced.

Design. As early case descriptions highlight (e.g., Poulin et al. 1997a; San-
dahl & Jenssen 1997), the implementation of structured document production
requires design before any XML document is created in an ECM environment.
Design is also one requirement for an XML document management system (Ar-
nold-Moore et al. 2000Db).

The minimum design requirement concerns a document structure result-
ing in an XML schema. Numerous design guides have been published for
schema design by software vendors (e.g., Obasanjo 2003; Ogbuji, 2004; Khan &
Sum 2006), academics (e.g., Routledge et al. 2002; Lee et al. 2009), and standard-
ization organizations. An example of the lattermost is the public administration
recommendation JHS 170 (JUHTA 2012c) in Finland. Methods for XML schema
design are reviewed, for example, by Jauhiainen and Honkaranta (2006). Sedlar
(2005) presents some schema design problems as well.

If humans consume the documents, the design encompasses a document
layout usually resulting in a style sheet as well. Experiences with layout design
are described, for example, in the case study that Kerer et al. (2001) report. Sev-
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eral reported case studies show that schema and layout design are interwoven
activities (see, e.g., Honkaranta 2003; Salminen et al. 2004).

Depending on the domain where XML is adopted, content design may al-
so be required, particularly if content reuse is considered. For example, in the
technical publication domain, content reuse plays a central role in the adoption
of XML (e.g., Sapienza 2004; S1000D; Anderson & Eberlein 2015), and content
design may result in a special solution for component content management
(Andersen & Batova 2015). In complex content reuse environments, content
strategy (Batova & Andersen 2016; Rockley et al. 2003) may be required. If XML
is adopted for documents related to business processes, master data may be
used for content reuse. Master data refer to a single source of high-quality data
that provide core business-information items to various systems (Fan et al.
2012).

Content production. XML documents may be authored by human users
or generated automatically with various types of software applications. The
content production alternatives are introduced in more detail in the next section.
In the environment, the creation and control of content validity may be frag-
mented among several software applications (Salminen & Tompa 2011). Soft-
ware may support only certain schema languages, and thus, the conversions of
schemas to another schema language may be required in an environment. Be-
cause the structured document approach supports different content production
alternatives, the implementation of structured document production may differ
among ECM environments (see, e.g., Braa & Sandahl 1997).

Correctness. Compared to databases, XML documents are typically acces-
sible through multiple independent software systems (Salminen & Tompa 2011).
Hence, compliance is required for all of the systems used for XML document
management. Compliance concerns the consistency, security, and availability of
content. An access control mechanism (Kudo & Hada 2000) may be required to
secure the content, or techniques for detecting the changes of XML documents
(Cobena et al. 2002) may be needed.

Operations. Because XML facilitates the automatic creation and manipula-
tion of documents, several kinds of operations must be considered in XML doc-
ument management. Operations include creation, validity checking, transfor-
mation, assembly, rendering, information retrieval and browsing, publishing,
and annotations. Schemas may guide the operations (Salminen & Tompa 1999).
The operations may be implemented with various software applications, each
designed to facilitate a particular operation.

Evolution. XML schemas evolve over time. Sedlar (2005) discusses schema
evolution and versioning, along with the implications of versioned schemas for
software applications operating with XML documents. Geneves et al. (2011)
discuss the impacts of XML schema evolution first on the validity of existing
documents, and second on applications operating with documents whose struc-
tures are described by the original schema. In the first case, schema changes
concern data consistency: Existing documents may be invalid for a new version
of the schema, and new documents may be invalid for some previous versions
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of the schema. Because schemas may guide operations (Salminen & Tompa
1999), in the second case, schema changes may concern several software appli-
cations.

Repository management. In XML content management, both document
instances and document collections must be considered (Salminen & Tompa
2001). XML documents have some special features: Documents may be large,
with complex structures. In addition to text, documents may contain other me-
dia types, such as images. In some environments, XML document variants may
be required, for example, when there is a need to hide personal data from a
published XML document but maintain the data in the document handled in-
ternally in an organization. In some cases, it might be reasonable to store one or
more renditions of an XML document in a repository to address performance or
consistency issues: Besides having a structured form, a document may be stored
in plain text and PDF formats in a repository.

2.2.3 XML document production

From a creator-actor point of view, XML document production may be classi-
fied in automatic creation by software applications and authoring by human
actors. In the literature, XML documents are typically divided into data-centric
XML documents intended for data integration between the software applica-
tions and document-centric XML documents meant for human consumption
(Bertino and Catania 2001). An order and an invoice are typical examples of
document types that may be characterized as data-centric XML documents.
These are document types that may be created in XML format automatically by
software applications. A book and a record of a plenary session are examples of
document-centric XML documents whose production requires human autho-
ring. According to Bertino and Catania (2001), the structure of a document-
centric XML document is more irregular than a data-centric XML document.
Their content may be heterogeneous, and the meaning of the document de-
pends on the document as a whole. Furthermore, document-centric XML do-
cuments typically contain larger sections of text, much mixed content, and less
machine-readable data compared to data-centric XML documents (Bertino &
Catania 2001). These are features that typically require human authoring.

There are many ways to produce XML documents, either by software ap-
plications or human actors (Braa & Sandahl 1998). Production with software
applications may involve the following:

o Creating the document from database content with the export ca-
pabilities of the database system (Bertino & Catania 2001).

o Creating the content in an XML database (Salminen & Tompa 2001).

When human authoring is required, several alternatives are available for XML
document production:
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e Using word processors or Web browsers with XML support. For
example, a Microsoft Word word processor stores document in
XML format using WordprocessingML language. The document
may be further converted from a WordprocessingML structure file
into a custom structure. For example, see an XML-based application
for ITU Telecommunication Standardization Sector (ITU-T) Rec-
ommendations at https:/ /www.itu.int/en/ITU-
T/committees/scv/Documents/T42010000020002PDFE.pdf.

e Using word processor document templates with style and trans-
forming the content of a word processor file automatically to an
XML document using the style information attached to the docu-
ment (see, e.g., Braa & Sandahl, 1997). For example, a Microsoft
Word .dotx document template may contain styles the author uses
during authoring. A software application may be developed to map
the styles to the document structure and to produce an output XML
document.

e Using a custom-designed interface developed for a certain docu-
ment type separately (see, e.g., Agnoloni et al. 2007 or Bacci et al.
2009). An example of such a tool is Adobe FrameMaker + XML ap-
plication or SDL Xopus application.

e Using a generic syntax-directed editor that validates content with
respect to the structure’s definition (see, e.g., Sandahl & Jenssen,
1997 or Salminen et al., 2001). An example of such a tool is Altova
XML Spy.

e Creating the content in an XML database (see, e.g., Meier, 2002).

In the simplest authoring solution, one author works with one document at a
time using a tool and method selected in an XML document production envi-
ronment. A more complex authoring solution is required if several human ac-
tors work with the same document, each author preparing a component of the
same document. This kind of modular content production is preferred, for
example, for technical documentation (e.g., Sapienza, 2004). In this domain,
technical writers compose reusable content components, and the created com-
ponents are constructed into a user manual in a separate content management
activity. Another example of modular content production is the creation of a
large document simultaneously in several organizations, for example, when
each ministry prepares its own budget proposal at the same time for the State
Budget Proposal in Finland. In this case, the document is divided beforehand
into parts, and each organization works with its own part. Simultaneously, aut-
horing may also take place to prepare Plenary Proceedings in parliaments: Se-
veral authors transcribe speeches given by members of parliament (MPs) into
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verbatim texts authored into speech documents. When all speeches are captu-
red, a final record of the proceedings is composed of the speeches, votes, and
decisions of the session. In these kinds of XML document management envi-
ronments, component content management (Andersen & Batova, 2015) sup-
ports XML document production.

From the author’s point of view, a shift to XML document production may
be soft, guided, or enforced (Braa & Sandahl, 1998). Soft production refers to the
authoring of text with a word processor, but a technical assistant or document
editor marks up the document structure afterward. Special tools have been de-
veloped to mark up document structures according to certain XML schema of a
domain (see, e.g., Bacci et al. 2009). In some domains, native XML support of a
word processor may be utilized.

In guided production, the author also uses a word processor but marks up
the content of the document with predefined styles by using a style editor in-
cluded in the word processor. The author must be familiar with the allowed
styles and the logical order in which the styles may be used, as the style infor-
mation is the basis for the conversion of the document into XML format.

In enforced production, the document is authored directly in the XML for-
mat by using one of the alternatives listed above. Although XML specialists and
software developers may produce XML documents with syntax-directed editors,
the enforced production requires the development of custom-designed user
interfaces for document authors and other end users.

224 Methods for XML document management

Methods and models supporting the adoption of the structured document ap-
proach in inter-organizational business processes have been proposed by pro-
fessionals (e.g., UN/Core Components http,//www.unece.org/cefact/ codesfortra-
de/unccl/ ccl_index.html) and in the academic literature (e.g., Novakovic & Hue-
mer 2013). However, there is only a limited number of related research focusing
on methods for XML document management in organizations. These methods
are typically meant to support the management of data-centric documents as
used in electronic business data exchange. Examples of these document types
are purchase and sales orders, invoices, and shipment documents. In addition,
in the public sector, interoperability frameworks (see, e.g., CS Transform 2010;
Kawtrakul et al. 2011) have been established for supporting data integration to
improve government services, transactions, and government interactions with
citizens and businesses. The data-centric structured document approach plays a
central role in these frameworks. In the academic literature, the document en-
gineering approach (Glushko & McGrath 2005) is one widely referenced met-
hod for data-centric documents. It is meant for e-business software applications
and data integration.

Regarding research related to document-centric documents, Boer (2016)
and Gen et al. (2016) have studied the application of XML to legislative docu-
ments. The studies describe lessons learned from two cases and do not propose
any methods for XML document management. Flanders and Jannidis (2012)



25

discuss data modeling generally and related to XML specifically. They propose
areas for further research where the relationship and role between data models
and process models is one of the proposed areas. The relationship between con-
tent and processes is included in the RASKE methodology (Salminen 2005;
Salminen et al. 2000) and in the process-driven content analysis method pro-
posed by Rickenberg et al. (2012b).

Only a few published studies address XML document management meth-
ods intended for document-centric documents:

e The Maler and El Andaloussi method (Maler, E. & El Andaloussi,
1996)

e Unified Content Strategy (Rockley et al. 2003)
e RASKE (Salminen et al. 2000; Salminen 2005)

e The process-driven approach for analyzing content (Rickenberg et
al. 2012b)

e Methods for XML schema design (Jauhiainen 2014)
e Component Content Management (Andersen & Batova 2015)

e Document Centric Modeling of Information Systems (Molnar &
Benczur 2015)

The first three methods listed above are introduced in more detail by Jauhainen
(2014). The Maler and El Andaloussi method (Maler & El Andaloussi 1996) is
meant for SGML language but is applicable also to XML. This method focuses
on schema design. Unified Content Strategy (Rockley et al. 2003) provides a tool
for creating a strategy for efficient content reuse. RASKE (Salminen 2005;
Salminen et al. 2000) is a methodology developed for supporting the implemen-
tation of structured content production. RASKE includes the ECM model pre-
sented in Chapter 2.1.2 and a model for SGML standardization (Salminen et al.
2001). The process-driven approach for analyzing content (Rickenberg et al.
2012b) is meant for identifying, assessing, and classifying content in organiza-
tions. As in the RASKE methodology, the process-driven approach proposes
guidelines and visual representations for integrating different ECM perspec-
tives in an organization. Jauhiainen (2014) focuses on schema design and XML
document management. Two of the articles included in this thesis are written in
co-operation with Jauhiainen and other researchers. Anderson and Eberlein
(2015) have studied the current state of component content management re-
garding technical documentation. Based on the literature review, they discuss
content as a business asset, content strategy, structured authoring, and single
sourcing. They identify processes and tools required to adopt component con-
tent management. The document-centric modeling of business information sys-
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tems (Molnar & Benczuar 2015) is a theoretical framework and design method
for practical applications. The modeling approach focuses on documents and
their interrelationships with business processes and is based on the enterprise
architecture presented by Zachman (1987).

The RASKE models are used in the study presented in this thesis, because
the aim has been to enhance the RASKE methodology. This research area is im-
portant to the academic community, because there is only a limited amount of
related research focusing on methods for XML document management in or-
ganizations. In the next section, the design and methods of the study are pre-
sented.



3 RESEARCH DESIGN AND METHODS

This chapter introduces the background, research methods used, and steps of
research presented in this thesis. First, the context and the research approach of
the study are discussed, then the research process is presented, and finally, the
major case of this study is introduced.

3.1 Research approach

This study has its roots in the development of RASKE’s methodology (see, e.g.,
Salminen 2005; Salminen 2000; Salminen et al. 2000; Salminen et al. 1997). The
methodology is part of the results of digital media research at the University of
Jyvéskyld. The methodology, as presented in numerous research articles (e.g., in
(Salminen 2005; Salminen 2000; Salminen et al. 2000; Salminen et al. 1997), pro-
vides a framework for document standardization whereby the development of
document formats is considered part of the holistic development of document
management environments related to business processes. The research process
leading to this thesis originated in the RASKE2 research project, in which the
aim was to enhance RASKE’s methodology with methods for the integration of
information resources by means of metadata standardization.

Within information systems research, methods are regarded as artifacts
that provide guidance on how to solve business problems with computer and
communication technologies (Hevner et al. 2004). In addition to methods, arti-
facts may be constructs, models, and instantiations (March & Smith 1995). De-
sign science is an applicable approach for research in which the aim is to create
artifacts that serve human purposes (March & Smith 1995). Design science has
been used especially in engineering and computer science but has also been
used widely in many earlier research disciplines, including the information sys-
tems discipline (Peffers et al. 2008; Jarvinen 2007).

Peffers et al. (2008) have proposed a methodology for carrying out design
science research, one derived from many prior design science methodologies
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(e.g., Gregor & Jones 2007; Hevner et al. 2004; Nunamaker et al. 1990). The
methodology includes a research procedure comprising a nominal sequence of
six steps in the design science research process. The steps are: (1) problem iden-
tification and motivation, (2) define objectives for a solution, (3) the design and
development of the artifact, (4) demonstration, (5) evaluation, and (6) commu-
nication. The problem identification and motivation step includes the definition of
the specific research problem and, for motivating the research, the justification
of the value of a solution. The define the objectives for a solution step involves infer-
ring the possible and feasible objectives of a solution. The design and development
step concerns the creation of the artifact. The demonstration step provides a
demonstration of the use of the artifact to solve the problem identified. The eval-
uation step contains observations and measurements against how well the arti-
fact supports a solution to the problem identified. Finally, the communication step
provides a presentation of the problem, a description of the artifact, its utility
and novelty, the rigor of its design, and its effectiveness for researchers and
other relevant audiences. Design science research is not forced to proceed in
sequential order, and actually, the researcher may start at any of the first four
steps and move outward (Peffers et al. 2008).

The design science research approach used in RASKE’s methodology de-
velopment is both problem-centered and objective-oriented. In the RASKE2
project, the idea for the research resulted from an observation of the Finnish
legislative environment, where the practical problem was a lack of software-
independent metadata standards and the fragmentation of metadata among 13
ministries, the parliament, and some other organizational actors involved. The
identified research problem was a lack of methods supporting metadata stand-
ardization within ECM. The practical goal of the project was to identify and
standardize the metadata most essential for improving legislative content man-
agement and related services, and the research goal was to provide methods for
metadata standardization.

In the RASKE2 project, the special focus of the author of this thesis was the
use of structured documents in metadata production and use, and the en-
hancement of RASKE methodology in this area. The aim of the study presented
in this thesis is to increase the understanding of structured document produc-
tion and to provide a framework for XML standardization to support ECM. The
framework should enable the analysis and development of a structured docu-
ment management environment within metadata standardization in organiza-
tions. The focus of this thesis is defined by two research questions:

RQ1: How does one implement structured document production to sup-
port ECM?

RQ2: How does one analyze and describe XML document and metadata
management?

In the articles attached to this thesis, these main questions are divided into more
detailed sub-questions. The research presented in this thesis is qualitative and
exploratory. Moreover, the general aim of the qualitative research in the
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information systems discipline is to understand and explain certain social or
cultural phenomena related to information systems (Myers 2007). To achieve
this goal, a case study method has been used. A case study method is also used
as a tool for developing artifacts. Generally, a case study is a suitable approach
when the forms of research questions are “what” and “how” (Yin 1994). A case
study is “an empirical inquiry that investigates a contemporary phenomenon
within its real-life context, especially when the boundaries between
phenomenon and the context are not clearly evident” (Yin 1994). The case study
method is useful for a phenomenon that is broad and complex, where the
existing body of knowledge is insufficient, when a holistic and in-depth
investigation is needed, and when the phenomenon cannot be studied outside
of its context (Paré 2004). These characteristics are typical for ECM research
(Grahlmann et al. 2012; Tyrvdinen et al. 2006). Within the design science
approach, the case study method is one alternative for demonstrating how to
use the developed artifact to solve problems (Peffers et al. 2008).

A case study is preferred for examining contemporary events, when the
researcher has no possibility of manipulating and controlling relevant behaviors
(Yin 1994), whereas action research is about making discoveries through taking
action in practice (Baskerville 2008). Unlike design science and case studies, ac-
tion research modifies a given reality and produces knowledge to guide chang-
es in practice (Jarvinen 2007). The researcher of this study guided the major case
organization of the study within the RASKE2 project and after the project as an
ECM consultant in practice. Thus, part of this research was conducted as action
research, which is typically a cyclic process (Baskerville 2008). In an action re-
search cycle, the following five steps are often regarded: (1) diagnosing, (2)
planning the action, (3) taking action, (4) evaluating, and (5) specifying learning
(Kock, McQueen & Scott 1997). The diagnosing step includes problem identifica-
tion and the definition of a problem to be solved in the practice organization.
The action-planning step involves the analysis of alternative courses of action for
solving the problem. The action-taking step concerns the selection and realization
of the selected course of action. The evaluating step includes the study of out-
comes regarding the selected course of action. Finally, the specifying-learning step
contains a study of the outcomes of the evaluating step (Kock, McQueaan &
Scott 1997).

Action research and design science are regarded as similar research ap-
proaches (Jarvinen 2007), but when conducting research, there are several dif-
ferences regarding the involvement of the researcher, the role of the developed
artifact, the structure of the research process, and the emphasis on the research-
er’s learning and the contribution to existing knowledge (Papas et al. 2012; Bas-
kerville 2008). Peffers et al. (2008) prefer action research as a complementary
paradigm for the design science approach used to design and demonstrate in-
formation systems research artifacts, if the motivation for the research is to
solve problems in a specific organizational context.

In the following section, the research process of this study is presented,
and an application of the introduced research approaches is described.
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3.2 Research process

The study presented in this thesis includes action research cycles in the RASKE2,
RAKE, and Eduksi projects, three case studies, and the development of artifacts
using the design science approach. The cases are summarized in Table 1. The
research is motivated by Case 1, the major case environment of this study: the
Finnish Parliamentary documents in the Finnish Government and Parliament of
Finland. A more detailed description of the case is provided in the next section,
Section 3.3. The second case concerns an invoice of an international ICT service
provider and one of its customers. Data from Case 2 are collected by
participating in the Invoice Center project and interviewing the product and
development managers of the Invoice Center service. Case 3 includes four
document types in the Finnish Centre for Pensions, and the data are collected
by participating in the RAKE research project.

TABLE1 Case studies included in this thesis.

Case Case description Project

Case 1 The Finnish Parliamentary documents RASKE2, 2004-2006;
in the Finnish Government and Parlia- Eduksi, 2010-2017
ment of Finland

Case 2 An invoice at an international ICT ser- Invoice Center,
vice provider and one of its customers 2001-2004
Case 3 Four document types in the Finnish RAKE, 2006

Centre for Pensions

The research process of this study is depicted in Figure 3, where the notation
follows the RASKE modeling method (Salminen 2003). The author of this thesis
actually started the research process before the RASKE2 project with data col-
lection from Case 2 when working as an XML document manager at an interna-
tional ICT service provider with a participating Invoice Center project. Before
this study and thesis, the data collection resulted in a master’s thesis and an
article regarding the visualization of XML Electronic Data Interchange (EDI)
messages (Korhonen & Salminen 2003). The data collected from Case 2 are used
in Article 2 of this thesis.

The author joined the RASKE2 project in 2004, when it had already been
under way for one year. In its first year, the project analyzed current infor-
mation management in the legislative environment from a content management
point of view. The second year included an analysis of literal sources concern-
ing metadata, particularly JHS 143 (JUHTA 2012a), a new metadata recommen-
dation for Finnish public administration. Moreover, the interviews of 33 actors
in the legislative process were conducted by the author and other researchers.
The aim was to understand metadata producers, the production phase regard-
ing the legislative process, and the use of the metadata. Research conducted by
the author in the RASKE2 project resulted in Article 1 and Article 4. The ideas
about how to use structured documents in metadata production and the ECM
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environment are presented in the final report of the project (Nurmeksela et al.
2006). Article 4 resulted from a comparison of the findings from RASKE2 and
RAKE action research projects; the author participated in a RAKE project in
2006.

Wider data collection and analysis of the Finnish Parliamentary docu-
ments from 2006-2007 resulted in Article 3. During 2007-2010, the author
worked as an XML document management consultant at an international ICT
service provider and participated in several customer projects regarding XML
document production and data integration. In 2010, the author joined the
Eduksi project as an XML document management consultant and continued the
data collection from Case 1, work that resulted in Article 5. The next section
describes the content management environment implemented in the Eduksi
project and the standardization process resulting in the current XML document
management environment of Case 1.
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o Article:
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FParticipating

2001-2004 Invoice Center
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2004-2006 N RASKE? ----a Aricle 1
,: projed \\
d Participating " .
2006 J RAKE --—-4] Ardicle 4
‘f project
v _
Analayzing and
2006-2007 Article 2 [«---{ collecting data J----+ Aricle 3
from Parliament/ ™,
3 adices
Participating T
2010-2017 Eduksi project

FIGURE3  Research process of this thesis.
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3.3 Finnish Parliamentary documents

This section describes the complex information and content management envi-
ronment of Finnish Parliamentary documents that are important at the national
level. The environment constitutes the major case environment of the study
presented in this thesis. The author of this thesis collected the case’s data from
the website of the Parliament of Finland (www.eduskunta.fi) and by participating
in the environment’s development activities, particularly the RASKE2 and
Eduksi projects. Some civil servants of the Finnish Parliamentary Office have
reviewed the content of this section (Appendix 3).

3.3.1 The documents and actors involved

The Finnish Parliamentary documents were handled or created as part of the
work of the Parliament of Finland. These documents represent the formal rec-
ord of the Parliament’s debates and decisions. In Finland, the Parliament is the
supreme decision-making authority consisting of 200 members of Parliament
(MPs). The MPs enact legislation, approve the state budget, ratify international
treaties, consider European Union (EU) matters, and oversee the government.
In addition to the plenary session, MPs handle matters in 15 permanent special
committees and in the Grand Committee, which focuses mainly on EU affairs.
The work in the Parliament involves political debate, interaction, and the ex-
change of documents among the Parliament, the government, and the other
actors participating in parliamentary activities.

Parliamentary documents are produced both inside and outside of Par-
liament by several civil servants. The decision documents of the government’s
plenary sessions are the most important of the latter ones. The documents are
produced in their respective ministries and are proposed to the Parliament after
government plenary sessions. The major document type produced outside the
Parliament is the Government Proposal, which in many cases contains a bill. A
special document type drafted outside the Parliament is the Citizens' Initiative,
which must be considered in the Parliament if at least 50,000 citizens have
signed it.

Inside Parliament, the committee secretariat provides documents associat-
ed with committee work, and the central office is responsible for documents
related to plenary sessions. The central office also technically edits documents
that MPs have proposed, translates key Parliamentary documents into Swedish,
and is responsible for the publishing, distributing, storing, and archiving of the
Parliamentary documents. The handling of 29 different matter types is docu-
mented as the Minutes of a Plenary Session and as the Minutes of a Parliamen-
tary Committee Meeting. Decisions are communicated to interest groups within
the Parliamentary Reply, Parliamentary Communication, or minutes.

Annually, thousands of documents and tens of thousands of original pages
are created and published online on the Parliament’s website (www.eduskunta.fi)
and in a printed format.
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The series of Parliamentary documents (in Finnish, “ Valtiopdiviasiakirjat”)
has been published since 1809, and it currently comprises 35 different document
types. During the years, some document types were abandoned, and new ones
were embraced. A minority of the document types are produced in the gov-
ernment, whereas most are created inside the Parliament. The most important
document types are the Government Proposal, Committee Report, and Parlia-
mentary Reply, including statute and Parliament Communication, which in-
cludes the state budget.

Finnish Parliamentary documents have been quite stable for decades. Ma-
jor changes to document types resulted from EU membership in the 1990s and a
new Constitution in 2000. In document production processes, major changes
have resulted from the adoption of information and communication technology,
which began in the 1980s with the transition from typewriters to word proces-
sors (Salminen et al. 2001). Decisions concerning technology during the 1980s
and at the beginning of the 1990s were made independently in each organiza-
tion participating in Parliamentary activities, and this led to inconsistent con-
tent management, incompatible tools, and uncertainty about the future usability
of archived digital documents (Salminen et al. 2001). The structured document
approach was seen as a solution to the problem. The next section describes how
the approach has been applied to Parliamentary documents.

3.3.2 XML standardization process

The identification of document management problems and the need for an ap-
plication-independent standard for digital documents activated the collaborati-
on of the Parliament and some ministries with researchers at the University of
Jyvéskyld. A project named RASKE commenced in 1994. The structured docu-
ment approach was the starting point. Analysis reports, articles produced du-
ring the project from 1994-1998, and articles reporting experiences from the de-
velopment activities initiated in the project are accessible at the website
http:/fwww.it.jyu.fi/raske/publications.html. Many published articles have descri-
bed those activities and their results (e.g., Salminen et al. 1996; Salminen et al.
1997; Tiitinen et al. 2000; Salminen 2000; Salminen et al. 2000; Salminen et al.
2001; Salminen et al. 2004; Salminen 2005; Nurmeksela 2007).

Researchers in the RASKE project analyzed contemporary document pro-
duction in parliamentary activities, problems related to document management,
and requirements for future solutions (Salminen et al. 2001). They also designed
preliminary Document Type Definitions (DTDs). The work in the research-
oriented project was followed by practical development projects wherein select-
ed companies designed and implemented SGML solutions for selected docu-
ment types, and the Parliament and ministries redesigned their work processes.
The first implementation was the archive of laws and statutes in SGML format
(www.finlex.fi) published by the Ministry of Justice in 1997 (Salminen et al. 2001).
To test consistent authoring solutions in the Parliament and government, three
document types were chosen for the pilot implementation in 1997-1998: the
State Budget Proposal, Committee Report, and Committee Statement. The first
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of these is produced in the government, while the others are produced in the
Parliament. A software company’s document management consultants de-
signed the DTDs in cooperation with people responsible for authoring the
abovementioned types of documents and having extensive experience with
their work. A new SGML-based budgetary system was implemented in 1998 in
each ministry, and in 1999, the state budget was handled in SGML format in the
Parliament. From 1998-2002, SGML was adopted for all Parliamentary docu-
ment types in the Parliament. At the time, the availability of tools was limited.
In the Parliament, Adobe FrameMaker was selected as the syntax-directed edi-
tor for structured document production. The government chose to use a style-
based word processor solution for most document types. Adobe FrameMaker
was selected as a tool for editing the State Budget Proposal as a printed publica-
tion. Reused parts of the documents, such as the statute, were transformed into
a structured format in the Parliament.

An important milestone in the 2000s was the transfer from SGML to XML
as the format of the State Budget Proposal in 2004. In addition, the Parliament
piloted XML-based document production with one selected document type:
Summary Record of a Plenary Session. Research cooperation among the Uni-
versity of Jyvaskyld, Parliament, and some ministries continued during 2003~
2006 with a research project called RASKE2, where the goal was to develop
methods for the integration of information resources by means of metadata
standardization. A special focus in the project was the needs of Finnish legisla-
tive work and the adoption of semantic Web technologies. Analysis reports and
articles produced during the project from 2004-2006 are accessible from the
website http;//wwuw.it.jyu.fi/ raske/publications.html. The project proposed a new
semantic Web-based solution for supporting information management in busi-
ness processes (Salminen & Virtanen 2005; Jarvenpdd et al. 2006). Computer-
aided support for content management development (Lehtinen & Salminen
2006) was also used in the project.

RASKE2’s work was followed in 2008 by the setting up of a practical
working group where common metadata for the government and Parliament
were defined (Valtiovarainministerio 2008). In the same year, another working
group proposed a unified XML document approach for Parliamentary docu-
ments and some other document types for the Government of Finland and
Finnish Parliament (Rakenne 2008-ty6ryhmd 2008). Based on the results of the
working groups and the experiences of structured document production in the
Parliament, selected software companies, the information retrieval experts of
ministries, and experienced SGML users of the Parliament designed unified
XML schemas and layouts for Parliamentary documents during 2009-2010. The
design also covered other document types published in the archive of laws and
statutes (www.finlex.fi). The author of this thesis participated in the project as an
XML consultant. The key motivator for the cooperative design between the
government and Parliament was to increase the consistency of the documents
exchanged between the organizations and to improve content integration, reuse,
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and publishing. Major areas of focus were metadatas’ structures and reused
content, such as the statute and state budget.

In 2009, the renewal of SGML-based document production started in Par-
liament via the analysis and the definitions for unified XML document produc-
tion and a new case and document management solution to support work in 29
different types of parliamentary procedures. At the beginning of the 2010s, the
government selected a software company to design and implement a new
budgetary system. The aim was to integrate into one system the financial calcu-
lations of the state budget and the production of the state budget proposal in-
stead of error-prone manual copy and paste. The system was intended to be
used in all ministries, the office of the President, and the Parliament. At the
same time, the Parliament selected companies for the comprehensive renewing
of case and document management systems, structured document production,
and websites of the Parliament. The renewal was carried out as an Eduksi pro-
ject, and the author of this thesis worked as an XML consultant at the software
company that was selected to design and implement the new case and docu-
ment management system and XML document production within the system.
The author participated in the design, development, and deployment phases of
the new solution for XML document production. Simultaneously, the govern-
ment started to implement unified XML document production for Parliamen-
tary documents with selected companies.

The production use of the new budgetary system started in 2013. The
same year, the Parliament proceeded to produce two essential Parliamentary
document types with XML: committee report regarding the state budget pro-
posal and Parliament communication, including the state budget. The compre-
hensive XML document production of Parliamentary documents started in both
the government and Parliament in the year 2015 within the deployment of Par-
liament’s new case and document management system, Eduksi. Since spring
2015, all Parliamentary document types have been produced as XML docu-
ments and published at the renewed website www.eduskunta.fi. The current
XML document management environment is presented in more detail in the
next section. The semantic Web solution for the legislative process has also pro-
ceeded in recent years. The first attempt at publishing semantically rich Finnish
laws from the archive of laws and statutes (wwuw.finlex.fi) is presented in Frost-
erus et al. (2014).

The literature on innovation diffusion often categorizes innovation
adopters into categories based on their assimilation levels, for example, innova-
tors, early adopters, early majority, late majority, and laggers (Chen 2003).
Among the adopters of the structured document approach in the public sector,
the Government of Finland and the Finnish Parliament can be classified as early
adopters. Many other early adopters of SGML-based standardization activities
in the public sector have been reported, for example, the Norwegian Parliament
and ministries (Sundholm 1998), the Supreme Court of Canada (Poulin et al.
1997b), and the Tasmanian government (Arnold-Moore et al. 2000a). These ac-
tivities were also used to prepare the budget of the European Union (Catteau
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1997). Later, early adopters of XML-based document production in public ad-
ministration were reported, for example, in the Office of Parliamentary Counsel
in South Australia (Meyer 2005), the United States Congress (Carmel 2002), and
the 15 member states of the EU (Svoboda 2005) including, for example, Estonia
(Heero, Puus, & Willemson 2002), Ireland (Doran 2005), and Italy (Marchetti et
al. 2002). Research has shown that early adopters sometimes face tremendous
obstacles because the tools and technology have not yet matured (Chen 2003).

3.3.3 Current XML document management environment

The XML document management environment in the Parliament of Finland is
currently implemented as part of the Eduksi system, which is intended to sup-
port case and document management in the organization. The major informati-
on resources of the environment regarding XML document management are
illustrated in Figure 4. Next, the resources shown in the figure are briefly desc-
ribed.

Development and deployment activities

Parliamentary activities:
- Activities in 29 types of Parliamentary procedures

Content management activities:
- Document production and publication activities Stakeholders:
- Records management activities - Parliament of Finland

- Archiving activities - Grand Committee, Special Committees
- Technical support activities - Finnish Government
- President of Finland
- 12 Ministries
Class level: Content |- L <=1 Actors - Minist
; l--->{ Activities }--3| Inisters
- Metadata schemas for itams - Civil cervants
- 29procedure Lypes - Experts [organizations and persons)
- about 250 activity types T - State instituti O irati il
- owver 600 action types | ' - Citizens
- over 100 document types LW

- Default metadata for cases, activities & ECM, XML, Records management experts:

documents Systems - ECM, XML and Records Management consultants

- 40 XML schemas for over 40 document types - Civil servants for ECM and Records Management
- Style sheets for XML schemas - Printing company

- Master data: Rules, guidelines:
: ﬁ:\dre\:ords - Constitution of Finland, other Acts, ICT service providers:
- 5dhke2, JHS recommendations - Product vendors
- Over 1300 text phrases - Parliament's Rules of Procedure - Software provi for ized prod
- Actor data - Software providers for tailored systems
Standards: - Internal IT support organization
Instance level: - XML XML Schema, DTD, - External IT support organization

Case metadata
- Action metadata
- Document metadata

- XSLT, €SS, XHTML, PDF

- Actor metadata Eduksi System: Other systems:

- Document Production Systems (Adobe - Vara System
- XML document templates FrameMaker+KML, .net, IBM FileNet) - Buketti System (SDL Xopus)
- XML documents - Reporting System (BIRT, java) - Session Hall System (java)
- PDF renditions - Meeting Management System (.net) - Translating System (SDL Trados)
- XHTML renditions - Case Management System (IBM FileNet) - Internet System (MS SharePoint)
- Other document formats - Record Management System (IBM - Emailing System (M5 Exchange)

Enterprise Records) - Actor registers

- Integration Platform
FIGURE 4 XML document management environment for Parliamentary documents.

Activities. Parliamentary documents are produced and used to handle 29
different types of Parliamentary procedures. In addition to plenary sessions,
grand committee and special committee meetings are formal forums for
decision-making activities in the Parliament. The documents are produced and
managed in content management activities, though technical support may be
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needed for Parliamentary or content management activities. The environment is
implemented in development and deployment activities.

Systems. The handling of matters and the creation of documents are regu-
lated by the Constitution of Finland and numerous other acts. Sahke2 (Arkisto-
laitos 2009) is a norm for records that are archived only in digital format. S&h-
ke2 and many JHS recommendations (JUHTA 2016) guide information man-
agement and the development of ECM environments in Finnish public sector
organizations. For example, JHS 156 (JUHTA 2012b) includes recommendations
for the registration of documents and related data in digital case management
systems, and JHS 170 (JUHTA 2012c) specifies recommendations for XML
schemas. Besides XML, important XML-related standards, such as XML Schema
and XSLT, have been adopted in the environment. XML documents are ren-
dered for human users utilizing XHTML, CSS, and PDF standards.

Most of the XML documents are produced within the Eduksi system using
the document production system and the reporting system. In the document
production system, the creation of documents is integrated with the meeting
management system, the case management system, and the records manage-
ment system. A document is created automatically based on data stored in the
meeting management system and the case management system, and it is
opened for editing in the Adobe FrameMaker+XML application. The meeting
management system is a tailored .net application, and .net technology is also
used for the tailored parts of the document production system. After editing,
the document is stored within the case management system. The technical basis
of the case management system and document repository is IBM FileNet. The
records management system is used for organizing documents during the han-
dling of Parliamentary matters and setting default metadata for the documents.
The records management system is based on IBM Enterprise Records. Some of
the document types may be created automatically based on data stored in the
meeting management system without editing in the FrameMaker application.
Examples of these document types are meeting plan, weekly plan, agenda, and
meeting record. A minority of XML documents are currently produced outside
the Eduksi system using the Adobe FrameMaker+XML application but are
stored in the Eduksi system. The reporting system is implemented using open-
source BIRT (http,//www.eclipse.org/birt/) and Java technologies. The reporting
system automatically creates data-centric XML documents using data from the
case management system.

In addition to the Eduksi System, XML documents are created in two oth-
er systems. First, the Buketti system is intended for production of the State
Budget Proposal. The Parliament creates its own part of the document with the
system. Second, the Plenary Session System automatically creates voting reports
from the data stored during a plenary session. The XML documents are pub-
lished in PDF and XHTML formats on internal and external websites on the
internet based on Microsoft (MS) SharePoint. Parliamentary documents are
available for public use on the external website (www.eduskunta.fi). Invitations
to a hearing session and the announcement of published documents are created
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automatically from the meeting management system and emailed to the experts
using MS Exchange. Actor data are stored in actor registers. An Integration
Platform connects the Eduksi system and other systems.

Actors. The most important stakeholders in the environment are the Par-
liament of Finland, the Finnish Government, and its decision-makers. Civil
servants produce the Parliamentary documents in the Parliament and in 12
ministries. Expert organizations and persons are heard while considering mat-
ters in the committees of the Parliament. The President of the Republic of Fin-
land ratifies the legislation. The main users of the Parliamentary documents are
state institutions, private sector organizations, municipalities, and citizens.
Numerous ECM, XML and records management experts, and ICT service pro-
viders support the work and development of the environment.

Content items. In the XML document management environment, content
may be divided into class-level content items and instance-level content items.

At the class level, content items include metadata schemas, default
metadata, XML schemas, style sheets for document layouts, and master data. In
the environment, content items regarding cases, documents, and meetings are
managed in digital format using case management, document production, rec-
ords management, and meeting management systems. In Finland, if documents
are archived only in digital format, systematic case management is required.
Systematic management refers to standardized metadata regarding the cases
handled, actions taken in the case-handling activities, documents received and
produced in the actions, and actors related to the cases, actions, and documents.
In the environment, systematic case management has required demanding
metadata standardization resulting in metadata schemas for 29 different types
of Parliamentary procedures. These consist of about 250 activity types, more
than 600 actions, and more than 100 document types. Metadata schemas define
metadata structures for a case, an action, a document, and an actor. Default
metadata are defined for case, activity, and document automated metadata cre-
ation. Currently, XML document production covers more than 40 document
types. Forty different XML schemas support the production of the XML docu-
ments. The layout for XHTML renditions of the XML documents is created with
style sheets. The layout for PDF renditions is created with software applications.
Master data include codes, key words, phrases, and actor data in two languages:
Finnish and Swedish. Codes are standardized values for metadata, such as pub-
licity class, language codes, and status codes. For key words, Parliament uses
the general Finnish thesaurus YSA (https;/finto.fi/ysa/en/) and the corresponding
general Swedish thesaurus ALLARS (https;/finto.fi/allars/en/). Phrases include
more than 1,300 alternative phrase texts related to action types. Actor data con-
cern stakeholders, for example, members of Parliament, members of special
committees, ministries, ministers, civil servants, such as secretaries of special
committees and technical assistants, and experts of hearing sessions. From an
XML document management point of view, the standardization of class-level
content items of the environment support content reuse and the automated cre-
ation of XML documents. In addition, standardized class-level content offers
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means of automating parliamentary procedures, the integration of information
systems of the environment, open data and digital archiving.

At the instance level, content items include metadata content items and
primary content items. Metadata content items include cases, actions, docu-
ments, and actors. Primary content items are XML document templates, XML
documents produced in the environment, and PDF and XHTML renditions of
the XML documents intended for human consumption. XML document tem-
plates refer to reused XML documents that include typical content of the docu-
ment type, for example, titles and subtitles in relevant structures. The environ-
ment also includes documents in other document formats whose content may
be reused when editing XML documents.

Figure 5 illustrates the systems involved in the creation of XML docu-
ments within the Eduksi system and the most important external systems relat-
ed to XML document production. In the figure, the Eduksi system is marked
with a gray color, and the information flowing between the systems is depicted
with dashed arrows. In the government, Parliamentary documents are pro-
duced using the Vara System and the Buketti System and are submitted to the
Parliament. Regarding XML document production, the Eduksi system also gets
information from other systems of Parliament: the plenary session system and
actor registers. The Eduksi system submits XML documents to the plenary ses-
sion system, internet system, and emailing system. In the following graphic, an
example of the automatic creation of an XML document with the Eduksi system
is provided.

Vara ) Eduksi System
System .| Emailing
Dacument Production Reporting System
System System
Buketti | .|
System
) Internet
Case Meeting
Plenary Ianagement Ianagement %?;}erf (ﬂgf_ﬁg}_
Session & System System inlranet,'
System extranet)
Actor registers

FIGURE5  The Eduksi system and information flowing between other systems.

A committee report is one of the most important Parliamentary document types.
The report covers one or several combined cases. The secretary of a special
committee drafts the document for a special committee meeting using the
meeting management system and the document production system. The
meeting management system includes metadata regarding the case(s) and data
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experts heard when handling the case(s) in the committee. The secretary starts
drafting the document using the meeting management system, and the system
activates the document production system.

The creation of an XML document includes several steps: First, the secre-
tary sets a value for the status code of the document and selects whether the
document should include the names of the heard experts and members of the
committee. Second, the secretary selects a suitable XML document template for
the report or, alternatively, a previously created committee report for re-use.
Third, the document production system creates an XML document combining
the metadata of the case(s) and the actor data of the heard experts and members
of the committee with the content of the selected XML document template or
reused XML document. Fourth, the created XML document is opened in the
Adobe FrameMaker+XML application for editing. The secretary may edit the
structure and content of the XML document using both functionalities of the
FrameMaker product and functions tailored to the Parliament. A typical exam-
ple of the previous is the automatic numbering of paragraphs for the reasoning
part of the committee report. Another example concerns changes that the com-
mittee may propose for the statute: Tailored functions set change codes in the
statute part of the committee report. Tailored functions support the discussion
and handling of the document’s content in the committee meeting. After editing,
the secretary selects a tailored saving function. The document production sys-
tem saves the XML document and its PDF rendition to the document repository
and automatically creates metadata of the document in the repository. Some
metadata, such as the name of the document, are retrieved from the created
XML document. In the repository, the XML document is connected to the case
and action metadata and thus is managed as a record from the very beginning
of the document’s life cycle.

The implementation of current XML document management has required
a demanding and iterative standardization process and, in each iteration,
changes in work practices and new tools for document management. The next
chapter introduces the attached articles of this thesis and provides a framework
for XML standardization to support the implementation of XML document
production in complex ECM environments, as in the case of Finnish Parliamen-
tary documents.



4 OVERVIEW OF THE INCLUDED ARTICLES

This chapter introduces the attached articles and summarizes their key findings
and contributions. At first, viewpoints of the articles are compared with ECM
research perspectives (Tyrvdinen et al. 2006). According to Tyrvidinen et al.
(2006), ECM may be studied from content, technology, enterprise, and process
perspectives. The content perspective includes three different views, namely,
the users, information, and systems view. Technology concerns hardware,
software, standards, and other technical issues. Process may be regarded with
development and deployment views. Enterprise is the organizational platform
of the phenomenon, including its organizational, social, legal, and business as-
pects.

The implementation of structured document production in an organiza-
tion is more than a technical issue (Salminen et al. 2000; Salminen 2005). Alt-
hough the most essential activity in structured document production is the de-
velopment of document standards (Salminen et al. 1997), the adoption of the
standards may require major changes to the document production practices and
tools (Salminen et al. 2000). Thus, structured document production should be
studied from all the four ECM research perspectives: content, process, technol-
ogy, and enterprise (Tyrvdinen et al. 2006).

At a high level, this research focuses on the implementation of structured
document production from the process perspective (articles 1, 2, and 3), where
the development and deployment of new content management solutions in or-
ganizations are considered. Article 1 concerns the planning of an ECM solution
by investigating different content production strategies. Articles 2 and 3 exam-
ine the standardization process required for the implementation of structured
document production, motivators for the implementation, and changes and
challenges faced during the process. In more detail, the issue is investigated
from three other perspectives: Articles 3, 4, and 5 focus on the issue from the
content perspective. Article 5 presents components of an XML document man-
agement environment from the technology perspective. In addition, organiza-
tional (articles 3 and 5), social (Article 3), and business (Article 1) issues are con-
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sidered from the enterprise perspective. It is typical in ECM research that sever-
al viewpoints are included (Alalwan & Weistroffer 2012), as in this study.

4.1 Article 1: Content production strategies for e-government

Salminen, A., Nurmeksela, R., Lehtinen, A., Lyytikdinen, V., & Mustajarvi, O. 2008.
Content production strategies for E-Government. In A.-V. Anttiroiko (Ed.), Electronic
Government: Concepts, Methodologies, Tools, and Applications. Hersley, PA:
Information Science Reference.

This article was published earlier in 2007 in the Encyclopedia of Digital Government.

The focus is on RQ1 and the following sub-question:
SRQ 1: What kinds of alternatives do organizations have for producing the con-
tent of their information repositories?

4.1.1 Research objectives and methods

Content production practices in an organization have a major effect on the ex-
tent to which content is accessible and how well the content supports opera-
tional efficiency and open data. Particularly in the e-governmental activities of
the public sector, an objective is to get the content available on information
networks, including the internet, extranets, and intranets of particular organiza-
tions. The selected production strategy affects the ways the content can be used
to support e-government’s goals. When planning ECM solutions, it is important
to understand the alternatives for producing information assets and the conse-
quences of the selected solution. The main objective of the article is to analyze
and describe alternative content production strategies.

The analysis is based on the content management model depicted in
Salminen (2005) and a case analysis of the Finnish legislative environment. Data
are collected from earlier research during the long-term collaboration of re-
searchers at the University of Jyvaskyld with the Finnish Parliament and minis-
tries within the RASKE and RASKE2 projects.

4.1.2 Content and results

Based on a literature review and an analysis of the content management envi-
ronment in the Finnish legislative process, the article introduces three strategies
for content production: traditional, structured, and holistic. The content produc-
tion practices, benefits, and challenges of each of the strategies are evaluated.
The strategies and practices are demonstrated by examples from the Finnish
legislative environment.

In the traditional strateqy, word processors, file systems, and database sys-
tems create the technological basis of content production. Word processors are
used to produce documents and file systems to store them. The strategy is fa-
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miliar for content producers but often requires the retyping of the same data
into various systems. For software application providers, the strategy is easier,
as system integration is not considered.

In the structured strategy, both database and document content is produced
in a structured form by using SGML, HTML, or XML technologies. In the struc-
tured strategy, documents are stored as structured documents where the struc-
ture definitions, document instances, and layout specifications can be handled
as separate content items. The strategy supports the manipulation and use of
documents by different software applications, and it facilitates the automatic
creation of new documents. Structured content production entails well-known
advantages, such as rich information-retrieval capabilities, information reuse,
multichannel publishing, and the long-term accessibility of information stored
in documents. As a disadvantage, this strategy may require a demanding doc-
ument standardization process and changes in the traditional work practices.

The holistic strategy focuses on systematic metadata solutions to cover the
important information resources of the content management environment. The
metadata may be described by using XML and Semantic Web technologies. In
the holistic strategy, document and metadata schemas offer possibilities for
gathering metadata from various sources automatically or semi-automatically.
The strategy supports system integration, data integration, information retrieval,
and the collaboration of people in work processes. As a disadvantage, this strat-
egy requires extensive metadata standardization. The standardization of the
semantic metadata may be particularly difficult. Legal information is an exam-
ple of a domain where finding agreements about concepts and their relation-
ships is extremely challenging. At the time of this research, the immaturity of
Semantic Web technology and the lack of applications using Semantic Web lan-
guages, such as RDF and Web Ontology Language (OWL), were seen as techno-
logical challenges.

The contribution of this article is the introduction and evaluation of three
strategical alternatives that organizations have for producing the content of
their information repositories. The findings suggest that structured and holistic
strategies are challenging, as they may require demanding document and
metadata standardization. This motivates the other articles of this study.

4.2 Article 2: XML document implementation: Experiences from
three cases

Nurmeksela, R., Jauhiainen, E., Salminen, A., & Honkaranta, A. 2007. XML document
implementation: Experiences from three cases. In Y. Badr, R. Chbeir, & P. Pichappan
(Eds.), Proceedings of the Second International Conference on Digital Information
Management, 224-229. Los Alamitos, CA: IEEE.

The focus is on RQ1 and RQ2 and on the following:
SRQ2: What motivates organizations in document standardization?
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SRQ3: How is the standardization process realized in different kinds of organi-
zations?

SRQ4: What kinds of changes does implementation cause in document produc-
tion practices?

4.21 Research objectives and methods

This article describes and compares three document standardization cases fo-
cusing on the motivation of the standardization and changes in content mana-
gement caused by the realization of structured document production. The cases
include: the Parliamentary documents in the Government of Finland and the
Finnish Parliament (Case 1), agendas and memoranda of the Faculty of Infor-
mation Technology at the University of Jyvdskyld (Case 2), and invoice docu-
ments in an international ICT service provider and one of its customers (Case 3).
Case 1 includes both SGML and XML standardization; cases 2 and 3 are XML
standardization cases. The cases fall into different categories in the use of struc-
tured documents: In the first two cases, the nature of documents is document-
centric, whereas in the third case, the documents have both document- and da-
ta-centric characteristics. By the case analysis, the goal of the article is to answer
both research questions of this dissertation.

The research is conducted by using a qualitative case study method (Yin
1994). The data are collected by participating in the standardization activities in
the case organizations, interviewing the people involved and analyzing docu-
ments and schemas. The analysis is based on the document standardization
model presented in Salminen et al. (2001). The data are collected during the
years 2001-2006, and the research is carried out in the years 2006-2007.

4.2.2 Content and results

The article first introduces the modified document standardization model that
Salminen et al. (2001) originally presented, and then, it uses the model as a tool
for analyzing the three cases. For each case, the motivation for standardization
is presented, and the realization of the phases in the standardization process is
described. The phases are: analysis, schema and layout design, work process
design, system design, implementation and evaluation and training.
Consistency in content management practices, the automation of business
processes, and more effective content reuse were found to be the most im-
portant motivators of the adoption of structured documents, but the emphasis
of the goals clearly differed in the cases. In all cases, multi-channel publishing
was a central focus. As a result, the implementation of structured documents is
found to be a domain-specific task related to various kinds of organizational
activities, from business processes to document authoring. The implementation
requires the cooperation of people and organizations, and thus, as expected, the
amount and complexity of the document types as well as the number of people
and organizations involved affect the challenges in the implementation process.
The layout requirements had a significant impact on the schema design in each
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case as noted earlier, for example, in Maler and ElAndaloussi (1996) and
Honkaranta (2003). Two of the cases show that it is possible to embed XML-
based document production into software and to hide the markup from the au-
thors, particularly if the documents are short and have data-centric characteris-
tics. This was seen to lower end-user resistance. Additionally, the training of
end users is an important means to reduce user resistance against structured
document authoring and novel tools. If the benefits of the structured document
production are demonstrated earlier for the end users, the adoption of a novel
system may be quite fast and fluent, as in two of the cases.

The contribution of this article is the findings of general motivators of
document standardization: multi-channel publishing, more consistent content
management, process automation, and content reuse. The other well-known
benefits —information retrieval, independency of particular software providers,
and long-term accessibility —are not seen as common motivators for all of the
cases. The realization of the standardization process is dependent on the
amount and complexity of document types as well as the number of people and
organizations involved. In addition to the tools used in document authoring,
the implementation causes changes in the document production processes. The
standardization of the Parliamentary documents is seen as the most complex
case. This motivated the researcher to investigate in more detail the case as pre-
sented in the next article.

4.3 Article 3: Facing the challenges in implementing XML: The
case of the Finnish Parliamentary documents

Nurmeksela, R. 2007. Facing the challenges in implementing XML: The case of the
Finnish Parliamentary documents. In M. Mufioz, A. Freitas, & P. Cravo (Eds.), Pro-
ceedings of the IASK International Conference E-Activity and Leading Technologies
2007, Porto 3-5 December, 247-255.

The focus is on RQ1 and the following;:
SRQ5: What kinds of challenges may human actors face in the implementation
of structured document production in a complex ECM environment?

4.3.1 Research objectives and methods

The shift to structured document production is a challenging change in an envi-
ronment where various organizations are involved, the number of document
types is large, the document content is complicated, and the documents are
produced by human authors. These are typical features in the standardization
case of the Finnish Parliamentary documents. The objectives of the article are
twofold. First, the intention is to describe problems as well as their solutions
during the standardization process from a human perspective. Second, the aim
is to understand how the standardization impacts the work practices of docu-
ment authors. Several articles were published earlier about the case, where
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standardization methods (e.g., Salminen et al. 2000), the impacts of the stand-
ardization (e.g., Salminen et al. 2001), and the experiences of digitalization (e.g.,
Salminen et al. 2004, Salminen 2005) have been described, but in these articles,
minor focus has been placed on the experiences of human actors regarding the
standardization process, what kind of problems they face, how the problems
may be solved, and what the impacts of standardization are on the document
authors.

A qualitative case study method (Yin 1994) was used in conducting the re-
search. Different standardization approaches (Braa & Sandahl 1998) and the
components of the content management model (Salminen 2005) were used as
tools in the analysis. Data about experiences, problems, and solutions to the
problems were collected a few years after the standardization process was real-
ized in the case organizations. Data were collected during the RASKE2 project
by interviews (Appendix 1) and a questionnaire (Appendix 2), and after the
project during the years of 2006-2007 via informal discussions with a specialist
who participated in the standardization process of the case.

4.3.2 Content and results

The article presents an analysis of the experiences, problems, and solutions
found during the standardization of the Finnish Parliamentary documents. First,
literature concerning standardization approaches from the document author’s
point of view is reviewed. The alternative approaches are soft standardization,
guided standardization, and enforced standardization (Braa & Sandahl 1998).
Then, authoring methods related to the standardization approaches are pre-
sented.

The challenges and the solutions to the problems are analyzed and report-
ed according to the components of the content management model (Salminen
2005). First, organization and person actors are considered. This is followed by
an analysis of the development and document production activities. Then, chal-
lenges regarding documents and metadata are evaluated. Finally, software sys-
tems and standards are analyzed.

As might be expected, the most remarkable problems in the document
standardization process concerned documents and metadata: First, the authors
are a heterogeneous group of people, and it has been difficult to define docu-
ment structures that are simple enough and clear for all authors and thus used
in the same way. Second, changes to the structures after implementation have
caused resistance from the authors. Changes to the structures have caused
changes to tools as well as existing documents. Third, the document schemas
included structures for metadata to support the use of the documents, for ex-
ample, internet service. In the case, some authors found the manual creation of
metadata for documents to be additional, frustrating work. Challenges were
also faced in three other components of the content management model: sys-
tems, actors, and activities. However, despite the challenges, the standardiza-
tion of the Finnish Parliamentary documents has affected positively the interior
of the organizations involved as well as the organizations at the national level,
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for example, as open data. In the case, the XML implementation has taken sev-
eral years and has iteratively changed the work of the authors significantly. In
addition, new work roles have emerged.

The major contribution of this article is the findings regarding the impacts
of standardization on the positions of the document authors: The majority of
the authors adopted the new work practices, whereas some continued to use
the same word processor, and their technical assistants marked up the docu-
ments with new tools. A few people did not adopt the new work practices and
they changed their jobs. Regarding standardization challenges, the article con-
firms many findings of the earlier case study (Salminen et al. 2001) and other
earlier cases (Sandahl et al. 1997; Weitzman et al. 2002; Nurmilaakso et al. 2002).
The same challenges are also considered later in practical guidelines regarding
the adoption of XML in a legislative environment (Palmirani & Vitali 2012). One
of the challenges found in this study concerned the creation of metadata, which
some authors considered to be additional, frustrating work. This was one moti-
vator for the next article, where the automated creation of metadata in docu-
ment production is considered.

4.4 Article 4: Towards content integration in document produc-
tion

Honkaranta, A., & Nurmeksela, R. 2007. Towards Content Integration in Document
Production. In K. Soliman (Ed.), Information Management in the Networked Econo-
my. 8th IBIMA Conference on 20-22 June in Dublin, Ireland. USA: International
Business Information Management Association (IBIMA).

The focus is on RQ2 and the following sub-question:
SRQ6: How can metadata production and content reuse be automated in doc-
ument production?

441 Research Objectives and Methods

In document-oriented business processes, document production requires the
integration of metadata and other existing content into the document to be pro-
duced. Particularly in e-government, document types used and produced in
various processes have a multitude of content sources that are needed in docu-
ment production, such as law texts, names of contact persons and addresses,
repeating phrases and references to legislation, and normative guidelines. In
contemporary ECM environments, metadata needed in document production
and content items to be reused may be fragmented into many systems. The aim
of this article is to better understand metadata and content reuse needs in doc-
ument production and the connection between document and metadata pro-
duction.

The action research method (Kock et al. 1997; Susman & Evered 1978) is
used in conducting the research in two separate cases: the Finnish legislative
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environment and expert environment in the Finnish Centre for Pensions regard-
ing earnings-related pensions. The content management model depicted in
Salminen (2005) is used as a tool for analyzing metadata requirements. The data
were collected by participating in the standardization activities in the case or-
ganizations, interviewing the people involved, and analyzing documents.

4.4.2 Content and Results

Based on a literature review and the analysis of the document metadata re-
commendation for the Finnish public sector (JHS 143; JUHTA 2012a), the article
first introduces a metadata classification for content production. In the classifi-
cation, metadata are divided into document, process, actor, and system metada-
ta according to the components of the content management model (Salminen
2005). Then, the article presents action research cycles on the RASKE2 and RA-
KE projects regarding integrated document and metadata production. Based on
findings from the literature and these two research projects, patterns of docu-
ment and metadata reuse are identified, and requirements for content integrati-
on in document production are proposed. Requirements are provided by an
example of a business process in e-government: the process of making a state-
ment.

Based on the analysis, a model for integrated document production is present-
ed. The model consists of two separate models: the document architecture
model and integrated document production process model. The document archi-
tecture model is composed of metadata and primary content. Metadata content is
divided in the model into document, process, and actor metadata. Primary con-
tent includes reused content and new content to be authored in document pro-
duction. In the integrated document production process model, document produc-
tion is integrated with business process management and document manage-
ment. In the first phase of the document production process, the document,
process, and actor metadata required in document production are collected and
combined from systems, and a pre-filled document is generated and provided
to the document’s author. During authoring, reused, primary content is collect-
ed from various data sources and provided to the author parallel with creating
new content. When the document is completed, metadata needed for the sys-
tems of the domain are extracted in the metadata extraction phase. In the study,
XML is used as an enabling technology for integrated document production.

The contribution of this article is the model for integrated document pro-
duction. The model enhances the understanding regarding the connection be-
tween metadata and reused primary content in document production, particu-
larly in the public sector. The model supports the implementation of an auto-
mated content production environment and content management activities, and
it further offers a means for ensuring content consistency across documents and
systems. XML may be used as an enabling technology.
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4.5 Article 5: A life cycle model of XML documents

Salminen, A., Nurmeksela, R., & Jauhiainen, E. 2014. A life cycle model of XML
documents. Journal of the Association for Information Science and Technology 65
(12), 2564-2580, DOI: 10.1002/ asi.23148

The focus is on RQ2 and on the sub-questions:

SRQ?7: What are the components of the XML document management environ-
ment?

SRQ8: How does one analyze and describe the XML document life cycle?

451 Research objectives and methods

The goal of this paper is to increase the understanding of XML document ma-
nagement in organizations and to study the XML document life cycle. The aim
is to provide a model to enable the analysis and description of XML document
management over the whole life of the documents. The content management
model that Salminen (2005) presented is used for analysis. The proposed model
utilizes the concepts of the RASKE methods (Salminen et al. 1997; Salminen et al.
2000; Salminen 2005; Salminen 2010).

The study followed the design science method and employed a nominal
sequence of six steps in the design science research process, as presented by
Peffers et al. (2008). Data were collected from the previous literature, observa-
tions in development projects, using domain knowledge and expert interviews.
In the design and development phase of the research, the case study method
(Yin 1994) was used to collect data from two cases: the State Budget Proposal of
the Finnish Government and the other concerning a faculty council meeting
agenda at a university. Based on the analysis of the data, earlier RASKE meth-
ods were adapted. In the demonstration phase, example documents of the cases
were analyzed using the developed artifact. The artifact was evaluated by com-
paring the cases and collecting feedback from the case organizations.

4.5.2 Content and results

The article is structured according to the steps of the design science research
process (Peffers et al. 2008). After the introduction and motivation of the study,
the article describes key concepts regarding XML document management and
provides an XML document management model. The content management model
(Salminen 2005) is adapted for the model presented in the article. Next, the de-
veloped artifact, an XML document life cycle model with five phases, is introduced.
The phases are design, content production, capture and dissemination, use, and
retention. Typical activities related to the management of XML documents in
each phase are described. In addition, typical actors, systems, and types of con-
tent items concerned in the activities of the phase are identified. After the intro-
duction of the models, the use of the models is demonstrated in two case stud-
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ies: one concerning the state budget proposal of the Finnish Government and
the other concerning a faculty council meeting agenda at the University of
Jyvaskyld. The first case describes part of a complex information and content
management environment having importance at the national level. The other
case concerns content management in a faculty office. In both cases, one central
document type of the environment has been chosen for the life cycle description.
The case descriptions are divided into four parts: data gathering methods, XML
document management environment, life cycle description, and impact analysis.

The key contributions of the article are two models developed for (1) the
XML document management environment and (2) the XML document life cycle.
The result also shows that the XML document management environment is a
complex combination of various content items, processes, actors with different
backgrounds, and continuously evolving systems.

4.6 About the joined articles

The articles included in the thesis are a result of the in-depth cooperation of the
content management research group at the University of Jyvaskyld. Article 1 is
the joint work of researchers in the RASKE2 and ASG projects. Article 2 com-
bines research from the RASKE, RASKE2, and Tag2IT projects, and a practical
implementation case regarding invoice management in an international ICT
service provider and one of its customers. Article 3 is based on findings from
the RASKE and RASKE2 project case environments. Article 4 combines research
from two separate research projects: RASKE2 and RAKE. Article 5 synthesizes
the results from long-term RASKE methodology development efforts and expe-
riences from two cases: the state budget proposal of the Finnish Government
and the other concerning the meeting agenda of the faculty council at the Uni-
versity of Jyviaskyla.

University of Jyvaskyld Researcher Virpi Lyytikdinen presented the idea
of Article 1, whereas the main author of the article was University of Jyvéaskyla
Professor Airi Salminen. The author of this thesis had a minor role in the writ-
ing process, but she reviewed literature regarding methods of XML document
production as well as the advantages and possibilities of the structured content
in the structured and holistic strategies. In addition, she gathered information
with University of Jyvaskyld Researcher Antti Lehtinen about the use of the
structured documents in the Finnish legislative process.

The inspiration for Article 2 is based on the professional work and re-
search findings of the author of the thesis, as well as discussions with Universi-
ty of Jyvéaskyld Doctoral Student Eliisa Jauhiainen and University of Jyvéaskyla
Senior Lecturer Anne Honkaranta. The article is written in cooperation with
Eliisa Jauhiainen, Airi Salminen, and Anne Honkaranta. The author of this the-
sis was the main author and was responsible for the description of Case 3 of the
article as well as the complementary data of Case 1 of the article. The compari-
sons of the cases and conclusions were written in cooperation with all authors.
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Article 3 was written solely by the author of this thesis. She also conducted
the study discussed in the article. The author obtained feedback and help with
revising the language of the article from her supervisor, Airi Salminen.

Article 4 was motivated by discussions between Anne Honkaranta and the
author of this thesis. They identified similar patterns of document use and re-
quirements for content integration in document production on two separate
research projects: RASKE2 and RAKE. The article was coauthored with Anne
Honkaranta, who was the main author. The author of this thesis collected data
about metadata requirements and was the main contributor to the literature
review, metadata classification for content production, and the document archi-
tecture model proposed in the article. She was also responsible for the RASKE2
research description. The integrated document production process was coau-
thored with Anne Honkaranta.

The research of Article 5 was motivated by the professional work of the
author of this thesis as an XML document management consultant in two cus-
tomer assignments. The implementation in the assignments concerned a solu-
tion where XML document production was integrated with case and document
management systems. One of the customers was a large municipality in Finland,
and the other was the Finnish Parliament. The author of this thesis realized the
need to analyze the life cycle of XML documents systematically to better under-
stand the metadata needs of different activities. Airi Salminen was the main
author of the article. The author of this thesis contributed to the XML document
management environment model and the XML document life cycle model to-
gether with Airi Salminen. The idea to include design and content production,
as well as capture activities in a document life cycle came up in discussions
with Airi Salminen. The author of this thesis provided the data collection, anal-
ysis, and description of Case 1 presented in the article.



5 CONTRIBUTIONS

This chapter presents the results and contributions of the research by introduc-
ing the framework for XML standardization. The researcher took part in two
research studies and two practical projects regarding three different XML
standardization cases in which the data were collected. The framework consists
of strategic and managerial aspects, author aspects, and models for XML stand-
ardization, and it is presented under the research questions. The models are
described in more detail under the second research question.

How does one implement structured document production to support ECM?

Strategic and managerial aspects. The research shows that structured docu-
ment production is a strategic choice for content production in an organization.
Traditional, structured, and holistic content production strategies are presented
in Article 1. In the structured strategy, documents are produced by using XML
or XHTML (former SGML or HTML) technologies. The structured strategy
supports the manipulation and use of documents by different software applica-
tions, facilitates the automated creation of new documents, and offers possibili-
ties for automating metadata gathering from documents. Thus, structured do-
cument production offers possibilities for a holistic strategy in which systematic
metadata solutions are considered in various activities regarding a document’s
life cycle. The strategy aspect is noticed also in related research on ECM (e.g.,
Alalwan et al. 2012) and the management of XML documents (Molnar &
Benczur 2013).

As reported in Article 2, consistency in content management practices, the
automation of business processes, more effective content reuse, and multi-
channel publishing were the common and most important motivators for the
implementation of structured document production in the investigated cases.
Other motivators varied between the cases. The most important motivators are
the same as the goals in the component content management in the technical
documentation domain, but in that domain, single sourcing is of particular in-
terest (Andersen & Batova 2015).
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The research shows that the implementation of a structured document
production environment is a domain-specific task related to various kinds of
organizational activities, from business processes to document authoring. As
Brocke et al. (2008) and Rickenberg et al. (2012b) suggest, the business process
should be the starting point for content management. Particularly if the docu-
ments are evidence of activities in the domain, Molnar and Benczur (2015) sug-
gest paying attention to the design of the activities by which the documents are
created, modified, and used. Thus, the implementation is more than a technical
issue, particularly when the documents are authored by human users. The de-
velopment and deployment requires management commitment and the cooper-
ation of people and organizations during the standardization of content items,
the design of new work practices, and the design of novel tools for document
management. The implementation of the environment may be quite fast and
straightforward, as in the case of the invoice center, or iterative and long-lasting,
as in the case of Finnish Parliamentary documents. In the latter case, several
organizations have been involved, and standardization has proceeded and iter-
ated in different ways with the various organizations involved in the business
process. The cooperation, motivation, and training of document authors in the
deployment of new tools, roles, and content management practices is essential.

As expected, the case comparison in Article 2 revealed that the amount
and complexity of document types as well as the number of people and organi-
zations involved affect the challenges in the implementation process. In a com-
plex environment, such as the Finnish Parliamentary documents, challenges
may be faced regarding all of the entities of the ECM environment (Salminen
2005): activities, actors, systems, and content items of the domain, as discovered
in Article 3. The same kinds of challenges, as found and reported in Article 3,
are also noticed in the previous literature, where structured document produc-
tion environments are analyzed (e.g., Salminen et al. 2001, Sandahl et al. 1997;
Weitzman et al. 2002; Nurmilaakso et al. 2002). The results of this study indicate
the need for tough leaders to improve change management regarding new roles,
work processes, and novel tools.

Author aspects. If structured documents are produced by human authors, the
usability of document structures and authoring tools needs special focus be-
cause structured document production differs significantly from traditional au-
thoring. The research presented in Article 2 shows that developing custom-
designed editors, where document structures are hidden from the users, in-
creases users’ acceptance of novel tools. In addition, automating document and
metadata creation motivates authors, too. For example, the document-centric
modeling of information systems (Molnar & Benczuar 2015) may be used when
designing automated solutions. The research also shows that different author-
ing tools and work practices may be needed in the same business process to
support variable user needs in divergent roles. For example, in the legal domain
legislative drafters and legal publishers may have different tools and work
practices (Boer 2014). If the benefits of the structured document production
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were demonstrated earlier for the authors, the adoption of a novel system may
be quite fast and fluent, as reported in Article 2 regarding two of the cases. In
addition, Article 3 shows that authors need motivation to commit to changes
and to learn new tasks and novel tools. An earlier case report concerning Finn-
ish Parliamentary documents (Salminen et al. 2001) also pointed out the im-
portance of committed and reformist document authors who set good examples
for other authors. However, Article 3 reveals that a few authors had difficulties
with understanding the idea of structured documents and adopting new work
practices, and consequently, they changed their jobs.

Models for XML standardization. As reported in Article 5, the implementation
of a structured document production environment may result in a complex do-
cument management environment including varying content items, activities,
actors with diverse backgrounds, and continuously evolving systems. Because
of complexity, the implementation requires analysis. In this study, a previous
model of a standardization process (Salminen et al. 2001) was adapted and tes-
ted as an analysis tool. In addition, three new models are presented as tools for
analysis and design. The models and their contributions are described under
the second research question.

How does one analyze and describe XML document and metadata manage-
ment?

To answer the second research question, this study presents models aimed at
enabling the analysis and development of a structured document management
environment within metadata standardization in organizations. A case study
(Yin 1994) and the design science approach (March & Smith 1995) are used in
the development of the models, and RASKE process modeling techniques (Sal-
minen 2000; Salminen et al. 2000) are utilized in the modeling.

The implementation of structured document production results in an XML
document management environment. The environment presented in Figure 6 is
introduced and demonstrated in Article 5, and it is summarized in the follow-
ing. Moreover, Section 3.3.3 of this thesis demonstrates how the model may be
used to analyze and describe an XML document management environment in
an organization.
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FIGURE6  An XML document management environment (Article 5).

In the environment, activities may be divided into development activities, bu-
siness process activities, and content management activities. Implementation
starts with development activities and results in an environment that is deplo-
yed to support business process and content management activities. The con-
tent management activities include the creation, capture, and update of docu-
ments, the creation and update of related metadata, publishing and use activi-
ties, records management activities, and archival activities. Actors involve or-
ganizations and experts needed for the different kinds of activities. Schemas
and style sheets are class-level content items required for the production of XML
document instances. The documents are stored as files or in a database with
instance metadata. Ontologies refer to concepts used in schemas, term dic-
tionaries, or a more complex collection of terms and their relationships. The sys-
tems needed in an XML document management environment consist of nume-
rous software but also classification schemes for organizing the content units as
well as rules, guidelines, and statutes regulating the domain.

The XML document management environment in an organization is a re-
sult of a standardization process. A model for the standardization process is
depicted in Figure 7. The circles represent phases of the standardization process,
and the arrows represent the order for starting the activities. The small black
circle denotes that all of the following three activities may be started either in
parallel or in any order. The model is adapted from the SGML standardization
model presented by Salminen et al. (2001). The adapted model is demonstrated
as an analysis tool in Article 2.
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FIGURE7 A model for the standardization process (Article 2).

The standardization process starts with an analysis phase resulting in descrip-
tions and development plans of the XML document management environment
of the domain. The design is composed of a schema and layout design and systems
design parallel with a possible work process design. If the holistic strategy is selec-
ted, the schema design involves both metadata and document schemas. A
layout design is required if the documents are intended for human users. Diffe-
rent layouts may be needed for document authors and users, as well as diver-
gent use environments, such as websites and printed formats. Collaboration
between the separate design activities and with the future document authors
during the design reduces problems in the design activities, system customiza-
tion, and implementation. Both the technical and organizational implementation
of the new XML document management environment is required, possibly con-
sisting of major changes in content management activities. Evaluation and trai-
ning is an important phase for the successful adoption of the new environment
and content management practices. In addition, an evaluation may reveal new
design needs. After some operational use, the standardization process may pro-
ceed with the next iteration. In the following, three models for the analysis acti-
vities are summarized.

Many documents produced during ongoing business processes require
their management and preservation as records. A life cycle of these kinds of
documents is much longer than the business process where the documents are
created. If the documents are preserved several years or even permanently, the
documents” metadata are essential. A life cycle of XML documents and related
metadata may be analyzed and described with the model presented and
demonstrated in Article 5. A life cycle model of XML documents consists of five
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activities, as illustrated in Figure 8. The circles depict phases of the life cycle.
The solid arrows represent the order for starting the activities, and the arrows
indicate the output of the activity.
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Design e - S1yle sheets
- ontologies
- preservation strategies
- access control policies

Content
production

- CONtENt UNItS
instance metadata

Capture & record
Dissemination /" ®instance metadata

......» Updated instance
metadata (audit trails)

e gp-CONVeErsed or migrated record

Retention Cndated metadaia

FIGURE8 A life-cycle model of an XML document (Article 5).

The design includes the development and deployment of the ECM environment
and solutions for XML document management. The phases of the design activi-
ty are covered in the XML standardization model (see Figure 7), and it results in
the class-level metadata of XML documents, such as schemas, style sheets, and
ontologies as well as preservation strategies and access control policies regard-
ing XML documents. The operational use of the deployed XML environment
comprises content production and capture and dissemination activities of the XML
documents during the business process. The activities produce content unit and
record instances, as well as related metadata. The use activity results in updated
metadata during or after the business process. Retention refers to activities for
maintaining the usability, integrity, and authenticity of the documents created
originally as XML documents. It may also include activities for converting doc-
uments into XML format, if the documents are originally created and handled
in other formats during business processes. Previous research has proposed
several document life cycle models, particularly to support the development of
content management systems (see, e.g., Molnar et al. 2015; Rickenberg et al.
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2012b). Compared to other models, the life-cycle model of an XML document
includes design as an important phase.

An architecture model of an XML document is proposed in Article 4 and
presented in Figure 9. In the model, the logical component of an XML docu-
ment architecture is depicted with a rectangle, and solid lines represent the rela-
tionship between components. The model divides the content of an XML doc-
ument into metadata and primary content. Metadata describe the document,
the business process, and the case where the document is created, along with
actors related to the document content. The primary content is divided into re-
used content, existing content, and new content the author creates with an XML
editor. The model may be used when designing automation for the content
production and capture and dissemination activities of the XML document life
cycle.

DocumentMetadata

ProcessMetadata ]

ActorMetadata

Reused_PrimaryContent |

MetadataContent

Hew_PrimaryContent |

FIGUREY9  An architecture model of an XML document (Article 4).

Article 4 also presents and demonstrates the use of a model for the integrated
XML document production process as presented in Figure 10. The model is ba-
sed on the idea of the architecture model of the XML document (see the previo-
us Figure 9), and it describes document production activities as part of case
management activities during ongoing business processes. The circles represent
the activities of XML document production, and the arrows denote the order for
starting the activities. The small black circle means that both of the following
two activities may be started either in parallel or in any order.



59

Metadata collection
and combination

New content authoring
Metadata extraction

FIGURE10 A model for integrated XML document production (Article 4).
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content collection
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In integrated XML document production, the document production activity is
initiated by a business process activity: a need to create a document as a bu-
siness action. For example, a committee statement is required for expressing the
committee’s opinion of a case. Within systematic case management, most of the
metadata included in the document to be produced is typically known already
in the beginning of the document production process. Thus, the process begins
with a metadata collection and combination activity where document, process and
case, and actor metadata are retrieved from case and document management
systems and transformed into the XML document structure. If the metadata are
standardized and stored in the systems, the activity may be automated by an
XML document production system, as in the case of the Finnish Parliamentary
documents. The activity results in an XML document filled with metadata gat-
hered from systems. After the first activity, the content of the XML document is
completed by a document author in two kinds of activities: reused primary con-
tent collection and combination and new content authoring activities. Reuse may
consider, for example, text phrases or statute text proposed by the government.
When the authoring is done, metadata may be created automatically and gathe-
red from the document in a metadata extraction activity. An example of gathered
metadata is a document title. The model for integrated XML document produc-
tion may be used particularly in the analysis and design of document producti-
on processes where the documents are authored by human users, but it also is
applicable for data-centric documents created automatically by software appli-
cations.

Models for XML documents are also proposed in the previous literature.
Molnar and Benczuar (2015) have introduced a general model of an XML docu-
ment and a multi-dimensional model for the interaction of information systems
and documents. Molnar et al. (2015) have proposed a conceptualization of the
document management domain that is based on the ISO 82045 family of stand-
ards. Additionally, in these models, primary and metadata content items are
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divided from each other, but in the model presented in this thesis, both primary
and metadata content are categorized into subcategories, such as document,
process and actor metadata, and primary and new content.

This chapter presented the framework for XML standardization, including
developed models to support the implementation of a structured document
production environment in an organization. Earlier research on the area has
been rare, and this research has contributed to enhance knowledge on the XML
document management area. More importantly, the research produced several
artifacts that may help practitioners to develop, deploy, and maintain struc-
tured document production environments within practical ECM solutions. In
the next section, the implications of this research and the limitations of the
study are discussed.



6 DISCUSSION

This chapter contains the theoretical and practical implications, as well as the
limitations of the research presented in this thesis. This research was positioned
in the ECM area, in which documents and other content produced and used in
organizations are considered. This study was focused on the implementation of
structured document production to support document and metadata manage-
ment. XML and its predecessor, SGML, were considered enabling technologies
for structured documents. The study followed case study (Yin 1994) and design
science (Peffers et al. 2008) methods. For the study, models and modelling tech-
niques of the RASKE methodology (Salminen 2005; Salminen 2000; Salminen et
al. 2000; Salminen et al. 1997), particularly the content management model
(Salminen 2005), were used as research tools.

The study consisted of three case studies in different organizations. The
case studies were carried out in two research projects and two practical devel-
opment and deployment projects where the author of this thesis worked as an
XML document management consultant. The case organizations were im-
portant electronic government (e-government) organizations in the national
legislative process in Finland, an international ICT company and one of its cus-
tomers, an expert organization in the e-government field.

The study proposed a framework for XML standardization consisting of
strategic and managerial aspects, author aspects, and models for XML stand-
ardization. A model for the standardization process was adapted from the pre-
vious SGML standardization model (Salminen et al. 2001). The models pro-
posed in this thesis included an XML document management environment
model, an XML document life cycle model, an XML document architecture
model, and a model for an integrated XML document production process. The
results of the studies were reported in five articles, which are attached as ap-
pendices to this thesis. The use of the models were demonstrated in the includ-
ed articles and in Chapter 3.3.3 of this thesis.

Theoretical implications. The study presented in this thesis increases
knowledge concerning the rare empirical research of ECM implementations
(Alalwan & Weistroffer 2012) by describing the implementation of XML docu-
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ment production environments in four case organizations. The study also en-
hances comparatively slight knowledge of successful ECM implementations
(Usman et al. 2009). According to Grahlman et al. (2012), the major themes in
ECM research regarding the functionalities of ECM solutions focus on content
workflow, repositories, and services for content management and use. This re-
search provides more knowledge concerning the content production, capture,
and component management functionalities of ECM solutions.

A literature review revealed that there is a lack of knowledge of a holistic
viewpoint for the implementation of structured document production in an or-
ganization. The previous research has considered various aspects, such as au-
thoring methods (e.g., Braa & Sandahl 1998), tools (e.g., Georg et al. 2007), and
XML as a communication technology (e.g., Salminen & Tompa 2011), but re-
search from organizational and implementation viewpoints are limited, as
Salminen and Tompa (2011) have noticed. The existing knowledge comprises
methods for XML document management, such as the process-driven approach
for analyzing content (Rickenberg et al. (2012b), the RASKE methodology (see,
e.g., Salminen 2005), and unified content strategy (Rockley et al. 2003), but the
methods are limited to the analysis phase of the document standardization pro-
cess. Moreover, design issues (e.g., Poulin et al. 1997a; Sandahl & Jenssen 1997)
and particularly schema design methods (e.g., Routledge et al. 2002; Lee et al.
2009, Jauhiainen 2014) have been proposed. In addition, a theoretical frame-
work for modeling documents within information systems has been proposed
(Molnar & Benczur 2015). Even though structured content and structured au-
thoring have evolved in practical ECM solutions, knowledge in this area is lim-
ited (Andersen & Batova 2015).

The limitation of this research is that it does not test existing theory or cre-
ate new theory. However, this study provides a point of departure for future
research in the implementation of a structured document production environ-
ment in an organization. The models presented in this thesis provide tools for
the research community in analyzing and comparing XML document manage-
ment in an organizational context, the implementation of the environment, and
the iterative development of the environment. The models should help re-
searchers in achieving a better understanding of the characteristics of the XML
document management environment in organizational settings and iteratively
the development of the environment. The models should also help to innovate
further research ideas.

Practical implications. This study revealed that document standardization
may be a long-lasting process, particularly if the number of document types is
large and the environment includes various activities and stakeholders. How-
ever, in more streamlined processes where the number of document types is
limited, the implementation of structured document production may be fast
and fluent. For practitioners, this result should support the management of de-
velopment projects in different kinds of organizational settings. The adopted
XML standardization model should help practitioners in the planning and
management of development and deployment projects.
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This study shows that in the environments where the documents are au-
thored by human beings, structured document production must be regarded as
a strategic choice that requires management and end-user commitment during
the standardization process. The standardization has a major impact on the
work practices of document authors, and various challenges may be faced re-
garding all of the entities of the ECM environment (Salminen, 2005): activities,
actors, systems, and content items of the domain. The models presented in this
thesis should help practitioners to develop, deploy, and maintain structured
document production environments within practical ECM solutions. The mod-
els should support the planning, analysis, and design of new solutions and new
work practices.

This study suggests the connection of XML document production to doc-
ument and records management, as well as to case and business process man-
agement. Katuu (2011) reported a similar finding regarding ECM implementa-
tions in current organizations covering integrated document, records, and busi-
ness process management. For practitioners, the models for integrated content
production should help to develop document production solutions that are in-
tegrated with various ECM systems facilitating automated document and
metadata creation.

Research on document production is rare, and it is also a gray area in prac-
tical ECM solutions. A life cycle of content to be managed in an ECM solution
might start from the capture phase of existing content, and the creation activity
of the content is not a central focus. This study indicates that, if documents are
produced as structured documents, document production is part of an ECM
solution. Furthermore, according to the findings of this study, the use of the
structured document approach may automate content capture and thus stream-
line content management and improve organizational performance in content-
intensive business processes.

Evaluation. The aim of this study was to increase the understanding of
structured document production and to provide a framework for XML standard-
ization by analyzing XML implementation cases. An objective evaluation of the
study is hard or even impossible, as the implementations are the results of
unique processes in unique organizational settings. In these kinds of knowledge-
intensive and relatively rare development processes, competence and other at-
tributes of participating actors impact the results and perceptions of the results.
The framework developed in this thesis enables the analysis and development of
a structured document management environment in an organization. The use of
the framework is demonstrated in the included articles, and thus, the first verifi-
cation of the results is done. However, more testing of the developed models is
needed.

Limitations and avenues for further research. The study presented in this
thesis focuses on document-centric documents that are authored by human us-
ers during ongoing business processes but that require their management and
preservation as records. These are typical characteristics of the documents pro-
duced in the public sector as evidence of activities in the domain. The results of
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this study could be compared to those in private sector domains, for example,
document-centric document production in the insurance sector or in the private
sector’s procurement process.

The structure of the documents considered in this study is controlled by a
custom schema. The schema development has been a demanding activity in the
standardization processes of the analyzed cases. It would be interesting to
study structured document production environments where international doc-
ument standards of the domain are adopted in an organization for document-
centric documents. For example, in the legislative domain, the adoption of the
Akoma Ntoso standard (http.//www.akomantoso.org/) for parliamentary, legisla-
tive, and judiciary documents (Palmirani and Vitali 2011) and metadata includ-
ed in the vocabulary (Barabucci et al. 2009, Barabucci et al. 2010) could be stud-
ied.

One limitation is the major case environment of this study: Among the
adopters of the structured document approach in the public sector, the Gov-
ernment of Finland and the Finnish Parliament may be categorized as early
adopters. The research has shown that early adopters sometimes face tremen-
dous obstacles because their tools and technology have not matured yet (Chen
2003).

In the future, the proposed framework should be tested in other research
contexts and implementation projects where the utility of the framework could
also be verified in other empirical studies. In addition, improvements for the
framework could be proposed. For example, the framework could include more
detailed models for content creation processes and how structured authors and
document editors work in these processes. As Semantic Web solutions evolve,
such as in the legal domain (see, e.g., Casanovas et al. 2016), the framework
could also be enhanced to support metadata standardization.
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YHTEENVETO (FINNISH SUMMARY)

Merkittdva osa organisaation informaatioresursseista koostuu dokumenteista.
Organisaatioiden sisédllonhallinnan (Enterprise Content Managemet, ECM) avulla
pyritddn toteuttamaan systemaattisia ratkaisuja dokumenttien ja muun sisallon
yhtendiseksi hallintakédytannoksi organisaatioissa. Sisdllonhallintaratkaisun to-
teutus edellyttdd usein sekd uuden teknisen ratkaisun ettd uusien toimintatapo-
jen kehittdmistd ja kayttoonottoa. Yksi mahdollinen tekniikka sisdllon tuottami-
seen on XML (Extensible Markup Language), joka mahdollistaa dokumenttien ja
muun sisdllon hallinnan avoimessa, rakenteisessa muodossa. XML:n kdyttoon-
otto voi kuitenkin edellyttdd mittavaa standardisointiprosessia, merkittdvia muu-
toksia tyokdytantoihin sekd uusien tyokalujen kdyttoonottoa.

Tutkimuksen tavoitteena oli tuottaa lisdd tietoa rakenteisesta asiakirjatuo-
tannosta ja kehittdd viitekehys tukemaan XML:n kdyttoonottoa ja standardisointi-
tyotd organisaatioissa. Painopiste oli dokumenteissa, jotka tuotetaan organisaa-
tion toimintaprosessin aikana todentamaan tapahtunutta toimintaa, esimerkiksi
lakien s&dtamistd. Tutkimusmenetelmind olivat tapaustutkimus (case study) ja
suunnittelututkimus (design science) Tutkimuksessa tarkasteltiin kolmea eri ta-
pausorganisaatiota kahdessa sisdllonhallinnan tutkimusprojektissa ja kahdessa
kdaytannon sisdllonhallintaratkaisun kehittdmis- ja kadyttoonottoprojektissa. Tut-
kimuksen tekijd osallistui tapausorganisaatioiden projekteihin, joista kahdessa
hén toimi XML-dokumenttien hallinnan konsulttina. Tapausorganisaatiot olivat
merkittdvid suomalaisia kansalliseen lainsdddantoprosessiin osallistuvia toimijoi-
ta, kansainvilinen IT-palvelujen tarjoaja ja yksi sen asiakasyrityksistd, sekd jul-
kishallinnon asiantuntijaorganisaatio.

Tutkimuksessa kehitetty viitekehys XML:n kayttoonottoon muodostuu stra-
tegisista ja johtamisen aspektista, siséllontuottajan aspektista ja XML kayttoon-
ottoa tukevista standardisointiprosessin, XML-dokumenttien hallintaympériston,
XML-dokumentin elinkaaren, XML-dokumentin arkkitehtuurin, ja integroidun
XML-dokumenttituotannon malleista. Tulokset on raportoitu viidessd tieteelli-
sessd artikkelissa. Mallien kéyttod on havainnollistettu artikkeleissa tutkimuksen
tarkeimmadn tapausympdériston, valtiopdivdasiakirjojen, avulla ja vertailemalla
sitd muihin tapausympéristoihin.

Tutkimuksessa havaittiin, ettd XML-dokumenttien hallintaympéristo on
monimutkainen rakennelma erilaisia sisdltsjd, prosesseja, eri taustaisia toimijoita
ja muuttuvia jdrjestelmid. Rakenteinen asiakirjatuotanto on strateginen valinta,
jonka kehittdminen ja kéyttoonotto edellyttdd johdon ja sisdllontuottajien sitou-
tumista. Rakenteinen asiakirjatuotanto eroaa merkittédvasti tavanomaisesta teks-
tinkasittelyohjelmalla tuotettavasta sisdllostd, joten tyokalujen kdytettdvyyteen
on kiinnitettdva erityistd huomiota. Tutkimus osoittaa, ettd XML-asiakirjojen ra-
kenteisuuden kitkeminen siséllontuottajilta, radtiloityjen sisdllontuottamisrat-
kaisujen kehittdaminen ja dokumenttien ja niitd kuvailevien metatietojen tuotta-
misen automatisointi lisdsivat uusien tyokalujen ja tyokédytantdjen omaksumista.
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APPENDIX 1

HAASTATTELULOMAKE: Metatietojen tuottaminen ja kiytté suomalaisessa lainsiddannon
laadintaprosessissa

Haastateltavan taustatietojen tarkistamisen jalkeen haastattelijat esittdvit lyhyesti haastattelun
tavoitteet ja kohdealueen asiankdasittelyprosessin yleiskuvauksen, joka on tehty RASKE2-
projektin perusselvitysvaiheessa. Tamin jilkeen tdytetddn haastattelulomakkeen kohdat seka
liitetaulukko yhteistydsséd haastateltavan kanssa. Haastateltava tarkistaa lomakkeelle ja liittee-
seen tulevan tiedon oikeellisuuden.

Rooli: Haastattelupvm ja paikka:

1. Haastateltavan taustatietoja

1.1 Nimi:

1.2 Organisaatio / organisaatioyksikko:

1.3 Asema / tyotehtiva:

1.4 Kuinka kauan olette toiminut kyseisessi organisaatiossa / tehtivissi:

1.5 Tietojarjestelmit, joita kaytditte lainsiddiannon laatimisprosessissa sdannollisesti:

2. Haastateltavan suhde kohdealueeseen

2.1. Organisaationne padasiallinen tehtivi lainsidddannon laatimisprosessissa on:

2.2. Miten oma tyonne liittyy lainsdddannon laatimisprosessiin (lyhyesti ilmaistuna)?

2.3. Miki on oma paikkanne lainsiddinnon laatimisprosessissa (kohdealueen kuvauksesta)?
2.4. Onko teilld huomautettavaa lainsddddnnoén laatimisprosessin kuvaukseen?

3. Asiakirjojen ja metatietojen tuottamiseen liittyvit tyotilanteet lainsdidinnén laatimispro-
sessissa

Kuvailkaa niiti tyotilanteita lainsdddidnnon laatimisprosessissa, joissa tuotatte yleiskuvauk-
sessa esitettyihin asiakirjoihin sisiltyvid tai niihin liitettivid metatietoja.

3.1 Mihin asiakirjoihin tuotatte joko niihin sisiltyvid tai niitd koskevia metatietoja? Mikad on
kyseisen tyétilanteen tavoite tai tulos?

3.2 Mink4 tiedon tai tietojen perusteella laatimanne asiakirja liitetdan kuuluvaksi tiettyyn lain-
sdaddantoasiaan?

3.3 Tuotatteko muita dokumentteja, joita pidatte tirkeind lainsdddannon laatimisprosessissa?
3.4 Mitd liitteessd 1 kuvatuista metatiedoista sisallytatte asiakirjoihin?

3.5 Mitd liitteessd 1 kuvatuista metatiedoista tuotatte johonkin muualle kuin asiakirjojen sisdl-
toihin?

3.6 Tiedidttekd muita liitteen 1 luonteisia tietoja, joita tuotatte tai liitétte asiakirjoihin?

3.7 Tiedéttekd muita liitteen 1 luonteisia tietoja, joita muut tuottavat tai liittdvat asiakirjoihin?
3.8 Mitd tuottamistanne metatiedoista hyodynnetiddn sdddettivana olevan lain laatimisprosessin
lisdksi my0s jossain toisessa lain laatimisprosessissa?

Tilanne ja sen tavoite Tuotettavan asiakirjan nimike tai Liitos lainsdddéantdasiaan
asiakirjan osat, jota koskevaa me-
tatietoa tuotetaan / metatiedon
sisdltyminen asiakirjaan

4. Metatietojen hyodyntimiseen liittyvit tyotilanteet lainsiidinnon laadintaprosessissa
Kuvailkaa niiti tyotilanteita lainsddddnnon laatimisprosessissa, joissa hyodynnitte yleisku-
vauksessa esitetyn prosessin asiankdsittelytietoja.

4.1 Mika on kyseisen tyétilanteen tavoite tai tulos?
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4.2 Mité tietoja tarvitsette?

4.3 Koskevatko tiedot sdddettdavina olevaa vai jotain muuta lainsdddéantdasiaa?

4.4 Miten saatte kédyttoonne tarvitsemanne tiedon?

4.5 Minka tietojen perusteella tunnistatte saman lainsdddéantoasian eri jarjestelmissa?

Tilanne ja sen tavoite Tarvittavan tiedon nimike / tie- Tiedon saantitapa / asian
don suhde sdddettdvani olevaan tunnistamistieto eri jdrjestel-
asiaan missé

5. Metatietojen yhtendistimiseen liittyvit tarpeet, ongelmat ja kehittimisehdotukset

5.1 Minkalaiset ja minké tyyppiset tiedot kaikista lainsdadantoprosessissa tuotettavista asiakir-
joista tai asiankésittelysta tukisivat mielesténne parhaiten lainsdadannon asiankasittelyproses-
sia?

5.2 Naetteko esteitd ndiden tietojen yhtendiselle esittamistavalle koko lainsddadantoprosessissa?
5.3 Mitd kehittamisehdotuksia teilld on lainsdddannossé tuotettavien asiakirjojen tai asiankasit-
telytietojen yhtendistamiseksi?

Lainsdadannon asiankasittelyprosessia tukevat Metatietojen yhtendistamismahdollisuus
metatiedot
Tarve asiakirjojen tai asiankasittelytietojen Kehittamisehdotus asiakirjojen tai asianka-
yhtendistamiseksi sittelytietojen yhtendistdmiseksi

6. Metatietojen hyédyntiminen tulevaisuudessa

Seuraavassa on kuvattu muutamia esimerkkikyselyjd, joihin lainsdddédntoasian késittelyn meta-
tietoihin kohdistuvalla tiedonhaulla voitaisiin tulevaisuudessa mahdollisesti vastata. Miten
arvioisitte niitd omalta kannaltanne?

6.1 Mité tiettyd saddostd koskevia muutoksia on valmisteilla?

6.2 Missa kasittelyvaiheessa tietty lainsdddantohanke on? Mitd kisittelyvaiheita tiettyyn lain-
saddantshankkeeseen on liittynyt?

6.3 Mihin lainsdddantoasioiden kisittelyvaiheisiin tietty henkilé on osallistunut? Mitd lains&éa-
dédntoprosessissa syntyvid asiakirjoja tietty henkils on laatinut?

6.4 Mit4 asiakirjoja tietyn lain valmistelu- ja késittelyvaiheissa on syntynyt? Mitkd niiden koh-
dista dokumentoivat kyseistd lainsdddédntoasiaa? Mikd ovat nédiden asiakirjakohtien tietosisallot?
6.5 Lakitekstid on muutettu eduskuntakésittelyn aikana. Mitd pykélid on muutettu ja miten
muuttunut lakiteksti eroaa hallituksen esityksen lakitekstisté?

6.6 Mitki tietyn lain kohdista liittyvit johonkin muuhun lakiin ja millainen on ndiden muiden
lainkohtien lakiteksti? Mitkd muut lait rajoittavat tietyn lain kohtia ja millainen on niiden rajoit-
tavien lainkohtien lakiteksti?

6.7 Liittyyko tietyn lain késittelyyn ddnestyksida? Mikd on ddnestyksen tulos?

6.8 Liittyyko lakialoitteeseen rinnakkaislakialoitteita?

6.9 Liittyyko lakiehdotukseen vastalauseita?
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APPENDIX 2

KYSELYLOMAKE: Rakenteisten asiakirjojen kiyttoonotto ja laatiminen
16.5.2006 RASKE2-seminaari

Kyselyssd kartoitetaan rakenteisten SGML/XML-asiakirjojen kdyttoonottoon ja laatimiseen
liittyvid asioita. Kyselylld kerétdédn aineistoa Jyvaskylan yliopistossa tehtdvadn tutkimustyshon.
Toivomme, ettd mahdollisimman moni RASKE2-seminaariin osallistuja vastasi kyselyyn semi-
naarin aikana. Kyselyyn vastaaminen kestdd muutamia minuutteja. Mikili haluatte enemmén
vastausaikaa, voitte toimittaa tdytetyn lomakkeen 31.5.2006 mennessé osoitteella:

Reija Nurmeksela
Tietojenkisittelytieteiden laitos
PL 35 (Agora)

40014 Jyvaskylan yliopisto

1. Taustatietoja

Voitte halutessanne vastata kyselyyn myds nimettomdini

1.1 Nimi:
Sdhkopostiosoite:

1.2 Organisaatio, jossa tyoskentelette:
Vastausohje: Ympirdi yksi vaihtoehto

1. Eduskunta 10.  Tasavallan presidentin kanslia
2. Kauppa- ja teollisuusministeri 11.  TyoOministerio

3. Liikenne- ja viestintdministerio 12.  Ulkoasiainministerio

4. Maa- ja metsitalousministerio 13.  Valtioneuvoston kanslia

5. Oikeusministerio 14.  Valtiovarainministerio

6. Opetusministerio 15.  Ympéristoministerio

7. Puolustusministerio 16.  Muu, mika?

8. Sisdasiainministeri

9. Sosiaali- ja terveysministerit

1.3 Tyotehtavi:

1.4 Kuinka kauan olette toiminut kyseisessi organisaatiossa/tehtiavassi:
Vastausohje: Ympirdi yksi vailtoehto

1. Alle 1 vuotta 3. 6-10 vuotta
2. 1 -5 vuotta 4, Y1i 10 vuotta
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2. Asiakirjojen rakenteistaminen

Tietokoneeseen tallennettujen dokumenttien tehokas hyviksikaytto edellyttdd formaalien sdan-
tojen sopimista. Dokumentteja, joihin on liitetty tietokoneen tulkittavissa oleva, standardoitu
rakennemadarittely, kutsutaan rakenteisiksi dokumenteiksi. Dokumenttien rakenne voidaan ilmais-
ta esimerkiksi SGML- tai XML-kielilld ja standardoitu rakennemaédérittely esimerkiksi DTD- tai
XML Schema -kielilld. Rakenteisten asiakirjastandardien kehittamistd kutsutaan rakenteistami-
seksi.

2.1 Oletteko osallistunut tyotehtivissinne asiakirjojen rakenteistamiseen?
Vastausohje: Ympiroi yksi vaihtoehto

1. Kylla 2. En
Jos valitsit vaihtoehdon kaksi, siirry kyselylomakkeen kohtaan 3.

2.2 Minkai asiakirjatyyppien rakenteistamiseen olette osallistunut?
Vastausohje: Ympiroi yksi tai useampi vaihtoehto

1. asetus A 20. talousarvioaloite TAA 32. valtioneuvoston kirjelma

2. eduskunnan kirjelma EK 21. talousarviomietinto, ta- VN

3. eduskunnan vastaus EV lousarviokirjelméa 33. valtioneuvoston pé:tds

4. hallituksen esitys HE 22. toimenpidealoite TPA VNP

5. hallituksen kirjelma 23. toivomusaloite TA 34. valtioneuvoston selonteko

6.  kertomus K 24. tdysistunnon keskuste- VNS

7. keskustelualoite KA lupoytikirja PTK 35. valtioneuvoston selvitys E

8.  kirjallinen kysymys KK 25. ulko-ja turvallisuuspo- 36. valtioneuvoston selvitys E-

9. lakialoite LA litiikan asiakirja UTP jatkokirjelma

10. lepdamaéin jatetty lakiehdotus 26. vahvistamatta jatetty 37. valtioneuvoston tiedonan-
LJL lakiehdotus VJL to VNT

11. lisatalousarvioaloite LTA 27.  valiokunnan lausunto 38. Valtion talousarvioesitys

12.  ministerion pédtos MP VL 39. vilikysymys VK

13. ministerion selvitys MINS 28. valiokunnan mietintd 40. Y-kirjelma

14. muuasiaM VM 41. Y-jatkokirjelma

15. puhemiesneuvoston ehdotus 29. valiokunnan poytakirja, 42. Muu,miki?_Valtiosopimus,
PNE valiokunnan esityslista Muistio, TP vahvistus, VN

16. puhemiesneuvoston laatima 30. valtioneuvoston kirjel- maATa-
luettelo PNL mi U ys

17. Piivéjarjestys PJ 31. valtioneuvoston kirjel-

18. pédministerin ilmoitus PI mé U-jatkokirjelmé

19. sdadosteksti

2.3 Milli tavalla osallistuitte rakenteistamiseen?

24 Millaisia ongelmia koitte tyotehtivissinne asiakirjojen rakenteistamisen aikana?
Millaisia ajatuksia Teilld on asiakirjojen rakenteistamiseen liittyen?
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3. Rakenteisten asiakirjojen laatiminen

3.1 Tuotetaanko organisaatiossanne rakenteisia SGML/XML-asiakirjoja?
Vastausohje: Ympiroi yksi vaihtoehto

1. Kylla 2. Ei 3. En tiedd

3.2 Laaditteko itse rakenteisia SGML/XML-asiakirjoja tai niiden osia?

Vastausohje: Ympirdi yksi vailtoehto
1. Kylla 2. En 3. En tiedd
Jos valitsit vaihtoehdon 2 tai 3, siirry kohtaan 3.5.
3.3 Mitd asiakirjatyyppejd kysymyksessd 3.2 mainitsemanne rakenteinen tuottaminen kos-

kee?
Vastausohje: Ympiroi yksi tai useampi vailtoehto

1. asetus A 20. talousarvioaloite TAA 32. valtioneuvoston kirjelméa

2. eduskunnan kirjelma EK 21. talousarviomietinto, ta- VN

3. eduskunnan vastaus EV lousarviokirjelma 33. valtioneuvoston paitds

4. hallituksen esitys HE 22. toimenpidealoite TPA VNP

5. hallituksen kirjelma 23. toivomusaloite TA 34. valtioneuvoston selonteko

6.  kertomus K 24. tdysistunnon keskuste- VNS

7. keskustelualoite KA lupoytakirja PTK 35. valtioneuvoston selvitys E

8.  kirjallinen kysymys KK 25. ulko-ja turvallisuuspo- 36. valtioneuvoston selvitys E-

9. lakialoite LA litiikan asiakirja UTP jatkokirjelma

10. lepdamain jdtetty lakiehdotus 26. vahvistamatta jatetty 37. valtioneuvoston tiedonan-
LJL lakiehdotus VJL to VNT

11. lisdtalousarvioaloite LTA 27. valiokunnan lausunto 38. Valtion talousarvioesitys

12. ministerion paatos MP VL 39. vilikysymys VK

13. ministerion selvitys MINS 28. valiokunnan mietinto 40. Y-kirjelma

14. muu asia M VM 41.  Y-jatkokirjelma

15. puhemiesneuvoston ehdotus 29. valiokunnan pdytikirja, 42. Muu,miki?_Valtiosopimus,
PNE valiokunnan esityslista Muistio, TP vahvistus, VN

16. puhemiesneuvoston laatima 30. valtioneuvoston kirjel- mEATE-
luettelo PNL mi U ys

17. Piéivéjarjestys PJ 31. valtioneuvoston kirjel-

18. pédaministerin ilmoitus PI mé U-jatkokirjelma

19. sdadosteksti
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3.4 Millaisia rakenteisten asiakirjojen laatimiseen liittyvid ongelmia koette tyotehtivissinne?
3.5 Mitd rakenteisten asiakirjojen laatimiseen liittyvid kehittimisajatuksia ajatuksia Teilld
on?

Kiitos vastauksestanne! Voiko Teihin tarvittaessa ottaa yhteyttd kyselyyn liittyen?

1. Kylla
2. Ei
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Jaana Kaakkola, Senior Specialist, Parliament of Finland

Tuula Kulovesi, Director of Legislation, Head of Central Chancellery,
Parliament of Finland

Timo Tuovinen, Deputy Secretary General, Parliament of Finland

Sanna Turpeinen, Assistant at the Committee Office, Parliament of Finland
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Abstract

Implementing production of XML documents is a
rarely discussed topic in academic literature even
though it is an important issue in many
contemporary organizations. This paper describes
findings from three case organizations where
different kinds of XML documents were implemented.
Our findings suggest that the implementation is a
domain-specific task related to various kinds of
organizational activities from document authoring to
business processes. As expected, the amount and
complexity of document types as well as the number
of people and organizations involved affect the
challenges in the implementation process. Hiding the
XML format from the software users and training the
end users are important means to reduce the user
resistance against structured document authoring
and novel tools.

1. Introduction

A great deal of the information resources in
organizations consist of documents produced in
organizational business processes. Documents serve
a number of different purposes, for example, as tools
for supporting communication and decision making
and as recordings of business activities. Some
documents are information carriers meant primarily
for human readers, while some others are targeted for
software systems. Recently Extensible Markup
Language (XML) [1] has been adopted in many
organizations to support more systematic Enterprise
Content Management (ECM), i.e., the management
of information content in various kinds of assets like
documents, Web sites, intra- and extranets across the
organization and between parties involved in
business processes [2]. XML is a standard de facto
by W3C consortium. It is a metalanguage that
provides a way to exchange information between
software applications in standardized formats.

Adopting the standardized format for documents
by means of XML is motivated, for example, by the
needs for interoperability, data integration, improved

information access, and reuse of information content
[2, 3, 4, 5]. The XML standardization in an
organization refers to the adoption of XML standard
which includes agreeing upon rules for the ways
information is clustered and represented in
documents as well as those for content production
and management practices. The implementation of
standards hence requires both technical and also
organizational ~ solutions,  possibly  including
extensive re-engineering of information systems and
document production practices (e.g. [3, 5]). ECM
environments of organizations are varying and thus
the ways XML is used in the environments, too.
Therefore also the efforts needed for implementing
the XML documents vary.

This paper describes and compares three XML
document implementation cases and focuses on the
changes in document production practices. The
research is conducted by using qualitative case study
method [6]. The case analysis is targeted on finding
answers to the following questions: What motivates
organizations in document standardization? How the
implementation process is realized in different kinds
of organizations? What kinds of changes the
implementation causes in the document production
practices?

The paper is organized as follows. Section 2
describes the concepts related to the adoption of
XML in document production. Section 3 introduces
the three cases, all of which were realized in Finland.
The cases include one private sector and two public
sector organizations. In the first case the
implementation started by using the SGML
(Standard Generalized Markup Language [7]), the
predecessor to XML language, and the latter two
cases were realized using XML. Findings from the
cases are discussed in Section 4. Section 5 concludes
the paper.

2. Production of XML documents
This section introduces the core concepts related

XML documents, the various ways XML documents
are produced in organizations, and a model for XML



standardization process. The model will be used as
an analysis tool to describe the three cases in Section
3.

2.1. Characteristics of XML documents and
their use

SGML and XML documents are structured
documents where the structure definitions, document
instances, and layout specifications can be managed
as separate content items. The logical structure of an
XML document is hierarchical, the structure and
other constraints for document content are described
by an XML schema. In the document instance the
logical structure is indicated by markup which
follows the schema rules. The layout specification is
typically defined with a stylesheet.

XML documents are often divided into data-
centric and document-centric (see e.g. [8]) ones,
based on their purpose and type of use. Document-
centric XML documents are designed primarily for
human understanding, and the content of these
documents usually consists of natural language.
Data-centric XML documents are primarily designed
for software processing and data exchange. They are
typically shorter than document-centric ones and
without layout specifications. XML documents in
both categories may serve as recordings of business
activities. An alternative categorization for XML use
is proposed by [2], dividing XML into two
categories: use as information assets and use as data
interchange format. In the first case the XML use
results a persistent XML repository. The information
assets are further divided into documents and
metadata.

2.2. XML document production

XML documents may be produced in a number of
ways [9]; by human actors or by software systems.
Human authoring may be supported by multiple
ways, such as described in the following.

Using document templates with styles that may
be mapped to XML document schema by a software
application which post-processes the document after
the human authoring. For example, a Word .dot
document template may have styles “title” and
“bodytext”. The author marks the text up by using
these styles in Word. A markup application takes the
document as input and maps the style definitions into
schema elements to produce an output XML
document.

Using a generic, schema or syntax directed
XML editor such as Altova XMLSpy. This editor
allows the document to be produced as valid or well-
formed XML. The author types the text into table
view in which each cell is a placeholder for an

element content, or author types the text in between
the element start and end tags directly. The editor
may show the schema structure and provide hints of
the elements that may be added into the document
with regard to the current position in XML document
type schema structure.

Using a generic word processor with XML
support. For example Microsoft Word 2007 and
OpenOftfice 2.0 support XML. Word 2007 allows a
form of schema-directed editing by using content
controls and element markers into which element
content may be typed into. Open Office 2.0 Writer
uses Open Document Format, which allows content
to be typed in a WYSIWYG-interface with styles to
produce an XML document which conforms to Open
Document Schema, and may be transformed to
another XML document markup language such as
Docbook or XHTML.

Using a custom-designed interface developed
for a certain document type separately. One may
for example define one .edd-template for each
document type schema for FrameMaker+XML,
develope a tailored form according to one’s schema
in Microsoft InfoPath (2003 or 2007), utilize
InfoPath forms and Microsoft Forms Server and
transform the InfoPath forms into Web forms, or
utilise Altova’s StyleVision to define a Web form for
each document type schema separately for document
authoring. Some of the aforementioned solutions
may be mapped with specific content controls and
sources to facilitate content retrieval and reuse from
external sources, such as databases or Web Service-
interfaced content sources on the Web. Such
functionality is provided by Altova XML Spy,
Microsoft Word 2007, Microsoft Infopath and Web
Forms transformed from them, for example.

In all of the cases above the document schema sets
constraints to the authoring, and the author must be
more or less familiar with the schema for the
document type. In traditional document authoring the
document content is strictly tied to the external
presentation visible to the author. The authors may
find the schema-guided authoring too restrictive and
feel uneasy about the separation between the logical
structure and layout [10]. Therefore new solutions
for XML editing have been developed (e.g. [11, 12]).

2.3. Standardization process

XML  document implementation in  an
organization results from an XML standardization
process. For our case analyses we use the
standardization model depicted in Figure 1. The
model has been adapted from [13]. The circles
represent process phases and the arrows show the
order for starting the activities. The small black



circle indicates that all of the following three
activities may be started either in parallel or in any
order.

Schema and layout Work process
design design

Implementation

and training

System
design

Figure 1. The XML standardization process.

The process starts with an analysis phase
producing descriptions of the actors, business
processes, systems, and documents of the domain as
well as a requirements analysis report. The users of
the future solutions may be involved in the process
from the analysis phase.

The design of the new solutions usually requires a
schema and layout design, carried out in parallel
with systems design and possibly with work process
design. The schema design is accompanied by layout
design for facilitating the representation of
documents to human authors and readers (e.g. [3, 5]).
The system design may include, for example,
selection of XML software products, their
customization, and designing transformations
between different data formats. Collaboration with
the future document authors during the design
facilitates reactivity to the anticipated problems in
the schema design and systems customization [3, 5,
10].

The implementation of the new XML-based
solution requires both technical and organizational
implementation of the new solutions, possibly
including major changes in document processing, as
pointed out in previously reported cases (e.g. [3, 5, 9,
10)).

Evaluation and training is an important phase for
successful adoption of new solutions. Evaluation
may lead to further redesign. For example, XML
schema design is not completed until schemas have
been used by end users [5, 10]. After some time of
operational use, standardization may continue by
iterating the process.

The type of standardization domain most
obviously affects the extent and challenges of the
standardization process and the implementation of
document production. Following section describes
the three cases and compares them.

3. XML document implementation in the
cases

In each of the cases the activities in the
organizations have been supported by one or two of
the authors of the paper. Most of the data were
originally collected by participating in the
standardization  activities, interviewing people
involved, and analyzing documents and schemas.

Case 1 concerned standardization of 35
parliamentary document types in the Finnish
Parliament and 13 ministries. One of the authors was
involved in the analysis and evaluation phases of the
case. The description of the case is based on data
analyzed and reported earlier in [3], which was
updated by interviews and schema analysis for the
paper. Case 2 concerned agendas and
memorandums of the Faculty of Information
Technology in the University of Jyviskyld, in which
two of the authors were involved throughout the
standardization  process. Case 3  concerned
standardization of invoice documents in an
international ICT service provider and its customers.
One of the authors participated in the design and
implementation phases of this case. Table 1
summarizes the cases and their characteristics.

The Finnish Parliament and Government (Case 1)
decree governmental and administrative matters with
the President of the Republic. Standardization
activities took place during 1994-2007. The
standardization was motivated by incompatibilities
of systems, inconsistencies in representations,
heterogeneity in retrieval techniques, and uncertainty
of the future usability of archived digital documents.
In 1994 XML was not yet published. At the end of
the analysis phase SGML was chosen as the basis for
standardization and preliminary schemas were
designed. Redesign and implementation projects
took place  1998-2001. Iteration of the
standardization for replacing SGML and style-based
authoring with XML was started in 2004 and is still
going on. Major challenges on the implementation
have been in co-operation between different
organizations, large amount of document types and
instances, strict usability requirements, and user
resistance. As a result, quality of documents has
been improved. Standardization had affected both in
and out of the organizations involved.



Table 1. XML standardization in the three cases.

Case 1: Finnish Parliament and gxzﬂzglf;;?;ti,hzfél:lt;::zzi':;o‘;, C.:se 3: An interngt.ional ICT
Government, 1994-2007 f ; provider company and its customers,
Jyviskyld, 2004-2006 2000-2007
Analysis The initial analysis phase Fall 2004, including interviews and | 2000-2002 by the ICT provider.
during 1994-1998, including studying existing documents. The The core group consisted of project
extensive data gathering. analysis was carried out by a managers with support of technical
The analysis concerned the student group. The analysis consultants. The analysis
Parliamentary documents, concerned the people involved in concerned different invoice types
people involved and the tools document production, the two as well as people, organizations
used in the document document types and the tools used | and systems involved in invoicing
production. New analysis in the | in document production. activities. Interchange message
Government during 2004-2006 | The analysis was iterated in standard for invoice was modeled.
for adopting XML. department of the faculty 2006. Iteration of the analysis four times
during 2003-2007.
Design 20 preliminary SGML schemas | Schemas for agendas and The selected subcontractor and
Schema were designed by researchers memorandums were designed. later on the system analysts of the
and layout | 5,4 selected companies Strict requirements for layout. provider developed schema and
designed the final SGML/XML layout for the invoice. Strict
schemas and layouts. requirements for layout.
Work processes were Existing work processes were Work processes were not
Work redesigned. supported by the adaptation of the | redesigned.
process system.
Adobe Framemaker +SGML Microsoft InfoPath replaced Word | Invoicing system produced XML
Systems was selected as the authoring as document authoring software. documents. Significant changes in
tool at the Parliament, invoicing, purchase ledger and
Microsoft Word in the workflow systems in the first
Government. standardization process.
Implemen- | During 1998-2000 in the XML-based document production | Provider implemented
tation Parliament and 2000-2001 in was implemented in 2005. The incrementally exchange service for
the Government. Transfer to department version of the system invoices during 2000-2007.
SGML production in the was implemented in 2006. Parallel related systems were
Parliament, use of a word implemented. Implementations in
processor with style editor in the customer organizations 2001-
the Government. 2007.
Evaluation | Gradual improvements on the Office personnel were trained Training offered to users and
and systems. Training offered to briefly before they started using the | developers of the invoicing,
Training people whose work changed. novel XML application. purchase ledger and workflow
systems.

The initial project for the XML implementation in
the University of Jyvdskyld was carried out during
2004-2005. The standardization efforts were
motivated by the need to improve content reuse and
enhance the laborious document preparation and
publishing process. Major challenges on the
implementation were caused by the limited
timetable and the lack of XML competence on the
project group. As a result, quality of documents i.e.
the consistency on the content and layout was
improved and document publishing as well as
content reuse were enhanced. The project was
followed by another standardization project at a
department of the faculty in 2006. This time the
implementation was smooth and easy, since the
solution developed in the faculty was tested and
successfully implemented before the decision for its
adaptation in the department was done.

Case 3 considered XML implementation for
invoice documents in an international ICT service

provider company and its customers. The
standardization efforts were motivated by the
need to improve data integrity between invoicing and
purchase ledger systems in small and medium
enterprises (SME), speed up the handling of
invoices, and to reduce the costs. The case was
started in 2000 and a new XML-based solution was
implemented for the first customers in 2001. The
implementation of a new version of invoicing system
for the first customer organization took a few days.
During 2003-2007 the standardization process was
iterated four times, because of the need for new
schema versions. Major challenges on the
implementation have been caused by the large
amount of document instances, disagreement of
identification standards with different business
partners, and importance of layout. As a result,
quality of invoice data has been improved and the
invoicing process streamlined.




4. Evaluation

The motivation for SGML/XML implementation
and standardization varied from case to case. In Case
1, standardization was activated by inconsistencies in
content management, incompatibilities of tools, and
uncertainty of the future usability of archived digital
documents. In Case 2, requirements for content reuse
and difficulties in document publishing were the
main motivations. In Case 3, automation of invoice
processing in SMEs was the key motivator.

The SGML/XML implementation in the three
cases has major differences. Case 1 was clearly the
most challenging. It started at the time before XML,
the experiences about the use of SGML in public
domain were limited, the SGML tools were
expensive, and there were not many choices for the
tools. Compared to the other cases, the number of
document types and document instances was much
bigger, as well as the number of people affected by
the standardization. The documents in question were
nationally very important and the standardization
was expected to have many impacts both in the work
environment and in the society as a whole. These
expected impacts most probably gave extra
motivation to the persons involved. Wide impacts
have also been realized as reported in [3].

In Cases 1 and 2 the XML documents were
targeted for human consumption due to which the
document layout design was an essential part of the
standardization process. The analyses conducted in
the cases focused on similar aspects; documents and
tools used as well as people involved in document
production were analyzed. In Case 3, the document
type to be standardized (the invoice) had both
document- and data-centric characteristics. Thus the
analysis was focused on the data stored in the
accounting systems and the organizations involved in
the invoicing process, instead of people as end users
of the system. In all cases the layout requirements
had a significant impact on the schema design.

In Case 1 the document schemas were designed
incrementally within years. In Cases 2 and 3 the
document schemas were designed within a few
months. In each of the cases the schema design was
an iterative process. The tools utilized for content
reuse in Case 2, and the data integration
requirements between systems in Cases 1 and 3 had
effects on the schema design. In all cases usability
requirements had an impact to schemas [e.g. 10]. For
example, in Case 2 significant requirements and
limitations came from the authoring tool, which
provided the visual layout for authors. The layout
had to support the functions and easy to use.
Therefore schemas were modified several times

before the implementation. In Cases 1 and 2 the
changes in the schemas reflected further in the
authoring tools.

In each of the cases new formats were
implemented to support multi-channel publishing.
Changes in work practices vary between the cases. In
Case 1, the standardization changed significantly
work tasks of different groups of people including
new publishing practices. In Case 2, work practices
remained in essence the same, only the authoring
tool changed. Furthermore, because the process of
preparing agendas and memorandums was similar in
the Faculty of Information Technology and in
another faculty, the same XML-based system was
soon implemented in the other faculty as well. Only
minor refinements in the XML schemas were needed
and the change of the document authoring software
was not resisted due to the awareness of the user
satisfaction gained by the novel system and due to
the fact that the benefits were already manifested by
the neighboring faculty. Easy and simple launching
of new systems based on the same content is also
reported in [5].

In Case 3, the redesign of work was also avoided.
Only the new functionalities of the new versions of
the invoicing, purchase ledger and workflow systems
were introduced, together with the new invoice
exchange service. As in Case 2, the same versions of
the systems were quickly implemented in many other
organizations, because the invoicing process is
similar and also the same systems are used in those
organizations.

The case comparison reveals that if the business
process and document types involved in it are long
and complex, and the amount of documents is large,
as in Case 1, the standardization is a time-consuming
and complex task. Some of the complexity in the
case was caused by the large number of actors
involved. This was also observed in Case 3 where
negotiating the agreement of identification standards
between several organizations was one of the main
challenges. Similar findings are reported e.g. in [4].

If there is a great number of document authors
involved, a major emphasis has to be given to the
usability of authoring tools. The usability
requirements were a significant challenge in Case 1,
because the authors had to learn new ways for
authoring, guided by logical structure of documents.
Minimizing user resistance required some efforts. In
Case 2, usability remained important, but building
XML support the authoring tools helped the
implementation. The form-based user-interface hided
the logical structures from the authors. In Case 3 the
logical document structures were hidden from the
users by generating XML documents automatically
from databases.



If the production of XML documents can be
embedded in existing systems and processes within
organizations, the need to change work practices
decreases as in Cases 2 and 3. In Case 1, the
authoring tool was new and cumbersome to use.
Another major challenge was the adoption of the
novel publishing tasks. Thus implementation in Case
1 was more challenging than in Cases 2 and 3 where
corresponding changes did not occur.

5. Conclusion

The paper described three cases where the goal
was to improve enterprise content management by
the adoption of SGML/XML. Consistency in content
management practices, automation of business
processes, and more effective content reuse were
important motivators of the adoption but the
emphasis of the goals clearly differed in the cases.

The findings suggest that XML document
implementation is domain-specific task that requires
co-operation of people and organizations. Cases 2
and 3 show that it is possible to produce XML
schemas and embed XML-based production into
software and thereby lower the end-user resistance.If
the benefits of the XML document production have
been earlier demonstrated, the adoption of a novel
system may be quite fast and fluent, as demonstrated
in Cases 2 and 3. The XML standardization model
by [13] was successfully utilized as the framework
for analyzing the three cases. The framework may
therefore be utilized as an analytic tool both for
XML standardization development and for case
research.

Our study focused only on document-like content
of the ECM environment [2] and neglected the use of
XML for metadata. Metadata standardization and
implementation for XML document production is a
possible avenue for further research, as well as the
comparison of the findings with other studies.
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Facing the challenges in implementing
XML: The case of the Finnish
Parliamentary documents

Reija Nurmeksela

Abstract — Transfer into production of XML documents in organizations requires collaborative efforts focusing on XML
schema development for document types, redesign of work practices, as well as selection and customization of the software
systems. The shift into using XML is a challenging move particularly if documents are produced by human authors. This
paper describes findings from a case study concerning the implementation of XML on the Finnish Parliamentary documents.
Difficulties and solutions for the problems in XML implementation are discussed from a human perspective and impacts of
XML implementation to authors examined. Implementation has demanded extensive co-operation between parties involved
and adoption of various international and national standards, recommendations and vocabularies. A participatory design
method, custom-designed editors that hide document markup from the authors, keeping the structure of XML schemas
simple, and organized training have been proved successful solutions to resolving resistance among authors. Most authors
have adopted the new work practices, whereas for some the change has been insurmountable. Some of the latter have
continued traditional authoring while having assistants convert the documents into structured format; others have changed

position.

Index Terms — e-Government, Enterprise Content Management, Structured Documents, XML.

*

1 INTRODUCTION

to make the content of public sector

information repositories available on
information networks, including the Internet,
extranets, and intranets of particular
organizations. Public sector activities are
mainly based on the production and use of
documents. Therefore document production
practices impact the extent to which the
content may be wused to support e-
Government goals. Development of content
management is an important basis for e-
Government.

Enterprise Content Management (ECM)
considers the management of documents,
metadata, actors, activities, and systems in
production and use of the documents [1]. In
ECM, a shift into using Standard Generalized
Markup Language (SGML) [2] and recently
its more streamlined subset XML has been
thought to offer a technical basis for
improving document management in
organizations [3]. XML (Extensible Markup
Language) [4], a core technology for Internet
content, is a metalanguage that provides a
way to exchange information between

In e-Government, a common objective is

= Reijja Nurmeksela is with the University of Jyvéskylé,
B.O.Box 35 (Agora), 40014 University of Jyvéskylé,
Finland. E-mail: rekorhon@ jyu.fi.

software  applications in  standardized
formats. XML documents are structured
documents where the structure definitions,
document instances and layout specifications
can be handled as separate content items.
Structure definition for a document type is
described with an XML schema that defines
the logical structure and other constraints of
the document type. XML schemas may be
formalized by using, for example, Document
Type Definition (DTD) [4] or XML Schema [5]
languages. During authoring, the XML
schema controls the logical structure of the
document. The structure is marked up into
the XML document as elements and
attributes among character data.

For organizations, XML provides more
efficiency compared to previous formats [6],
[7], [8]. However, undertaking the production
of structured documents in organizations may
require a demanding standardization process
closely related to the standardization
activities on universal (for example W3C
recommendations) and sectoral levels (for
example JHS143 metadata
recommendations for public sector
organizations in Finland) [1]. Standardization
signifies agreement upon rules which define
the way information is represented in the
documents of the domain [1]. These rules are
expressed by XML schemas.

The implementation of standards demands
extensive negotiations and co-operation
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between different parties in a community
(e.g. [1], [9]), and may require a major re-
engineering of information systems and
document production practices (e.g. [6]). It is
obvious that document standardization is
challenging when documents are produced
by human authors [1]. However, there is not
much research on document standardization
from a human perspective.

This paper describes the case of the
Finnish Parliamentary documents. It focuses
on the challenges that may occur during the
realization of XML in any organization where
XML documents are authored by human
beings. In addition, this paper discusses the
impacts of XML implementation on document
authors. The research was conducted by
using a qualitative case study method [10].
The data for the paper were collected during
years 2004-2007 by interviewing people
involved in the implementation process,
collecting data by a questionnaire targeted at
people who participated in an ECM seminar
organized for people involved in the content
management activites of the Finnish
Parliamentary documents, and analyzing
documents, XML schemas, and previous
reports of the case [1], [6], [11]. The aim of
the case analysis is to increase knowledge of
challenges and solutions for problems in the
XML implementation process particularly
from the document author’s point of view.

The paper is organized as follows: In
Section 2 literature  concerning the
implementation of XML in organizations is
reviewed. Realization of XML implementation
on the Finnish Parliamentary documents is
described in Section 3. The challenges that
occurred in implementation and solutions
suggested for them are introduced in Section
4. Section 5 includes impacts on the authors
with lessons learned and Section 6
concludes the paper.

2 IMPLEMENTING XML DOCUMENTS

XML documents may be produced in a
number of ways either by human actors or
automatically by software systems [12]. From
the authors’ point of view, transition to
production of XML documents can be
realized in three different ways: through a
soft, guided or enforced standardization
process [13]. The result concerning
document authoring is different in each
approach (see Table 1).

In  soft standardization text may be
authored as before, but other people markup
the structure of the document afterwards [13].
In guided standardization the author marks

TABLE 1

AUTHORING METHODS IN DIFFERENT
STANDARDIZATION APPROACHES

Standardization

approach [13] Authoring method [12],[13]

Soft Converting content from other document
format into XML format manually or
partly automatically.

Guided Using a word processor with style editor
and converting document into XML
format manually or automatically.

Enforced A. Using a generic syntax directed

editor.

B. Using a generic word processor or
Web browser with XML support.

C. Using a custom-designed editor
developed for certain document type.

D. Creating the content into an XML
database.

up the content of the document with
predefined styles by using a style editor
included in the word processor. The author
must be aware of which styles are allowed
and in which logical order, because the style
information forms the basis for further
conversion of the document into the XML
format. Custom-designed software developed
for editing a certain document type may help
in using the right styles. In realizing enforced
standardization the document is authored
directly in the XML format by using one of
four alternative methods A-D (see Table 1). In
each method the XML schema controls the
document structure during or after authoring
and the author must be aware of the logical
structure of the document. In methods A and
B the author marks up the text, whereas in
method C the custom-designed editor hides
the markup from the authors and the
structure is defined by selections in the
graphical user interface of the software. In
method D, content is created into an XML
database typically with XML editors [14] by
using any of the methods A-C.

Direct human authoring in the XML format
as a result of enforced standardization is
different than traditional authoring. The main
difference is that authors must be familiar
with the logical structure of the document
instead of layout. At first this might be
confusing for authors [15]. Authors also have
to be aware of the predefined structure when
writing documents. This may be felt as
restriction in their work [15].

The new XML-based ECM solution may
require major changes in document
processing, as has been noticed in reported
cases (e.g. [6], [8], [13], [15]). Therefore,
transition to structured authoring may cause
many difficulties and resistance among



authors. However, easy acceptances have
also been reported (e.g. [7]).

3 STANDARDIZATION OF THE FINNISH
PARLIAMENTARY DOCUMENTS

3.1 Finnish Parliamentary Documents

Finnish  Parliamentary = documents are
produced and mainly used in the Finnish
Government and the Parliament of Finland.
The Government decrees governmental and
administrative matters with the President of
the Republic and the Parliament. Currently
the Government consists of 12 ministries
lead by the Prime Minister and 19 other
ministers involving hundreds of people
participating governmental activities. The
Parliament consists of 200 Members and
about 650 civil servants. The main task of the
Parliament is to enact laws. It also prepares
the state budget, handles EU affairs, and
oversees the Government. All these activities
demand interaction between the Parliament,
the Government, and ministries.

Governmental and parliamentary work is
deeply intertwined with the production and
use of documents, which act as evidence,
carriers of knowledge, and means of content
sharing between the parties. The most
important author groups in the Government
are the ministers, civil servants, and
secretaries. The major author groups in the
Parliament are the Members of Parliament
and their assistants, the committee
councilors and their secretariats, and people
in the Records Management Office.
Published Parliamentary documents are
records about reading of parliamentary
matters. The documents are available to all
citizens free of charge in register offices,
libraries and on the Internet.

Parliamentary ~ documents have a
centennial history dating back to the
establishment of the nation. During the years,
some record types have been renounced and
thus only exist in document archives, while
some new ones have emerged. Currently the
Parliamentary documents consist of 35
different record types. Annually tens of
thousands of different record types are
produced by hundreds of people. For
example, in each parliamentary year the
Government gives ca. 200-400 Proposals to
the Parliament and ministers reply ca. 500-
2000 Written Questions that are authored by
Members of the Parliament. Documents
produced during a parliamentary year are
collected as part of printed publication series.
In addition, some record types are available
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only in a digital format on the Internet. The
process of producing parliamentary
document types has been quite constant for
decades. Major changes have been caused
by the adoption of information technology:
digitalization of the Parliamentary documents
with word processors during the 1980s, and
standardization of the record types with
SGML in the 1990s and later on with XML.

3.2 The Standardization Process

Researchers at the University of Jyvaskyla
have participated in the standardization of
Finnish  Parliamentary documents. This
section briefly reviews the standardization
process reported earlier in [1], [6], [11] and
updated for the paper by interviews and
document analysis.

The standardization of Parliamentary
documents began in 1994 through a project
called RASKE, a collaborative effort with the
Finnish Parliament, a software company, and
researchers at the University of Jyvaskyla.
Also the Ministry of Foreign Affairs, Ministry
of Finance, Prime Minister's Office, and a
publishing house participated in some
phases of the project. The standardization
was motivated by several problems in the
management of Parliamentary documents.
The standardization started in the RASKE
project with analysis of parliamentary work
during 1994-1998. SGML was chosen as the
basis for standardization at the end of the
analysis, and preliminary SGML DTDs were
designed in the RASKE project.

In the Government, soft and enforced
standardization [13] were selected as
alternative approaches for standardization in
the budgetary domain. A new SGML-based
budgetary system was implemented in each
ministry in 1998. Almost all authors selected
the soft standardization approach instead of
the enforced one. Various quality and
efficiency problems during the manual
conversion of word processor files into the
SGML format led to a restriction in the
standardization approach in 2004 to only
allow enforced standardization, along with a
replacement of the SGML-based budgetary
system with an XML-based one. Currently,
custom-designed software is used for
authoring the State Budget Proposal. This
software is based on Microsoft Word with
XML support that is extended with a script-
based user interface for hiding the XML
markup from the authors. In the other three
major domains (legislative work, handling of
EU matters, and overseeing the
Government), guided standardization has
been selected as the approach in the
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Government. Microsoft Word with a custom-
designed style editor was implemented in
each  ministry during 2000-2001 for
supporting structured authoring of nine
record types.

In the Parliament, enforced
standardization [13] was selected as the
standardization approach in all domains. The
implementation began in 1998 with the
Report of a Special Committee as a pilot
record type. This type was selected because
there was a limited number of people
involved in its authoring and because some
committee councilors had shown strong
interest and commitment in the improvement
of document management.

Based on an analysis carried out in the
RASKE project, three separate design
projects were launched concerning (1) SGML
DTDs and layout specifications, (2) re-design
of work practices, and (3) selection and
customization of authoring software and a
new archiving system for structured
documents. In addition a new tracking
system was designed and implemented in
the Parliament for supporting committee
work. At the time, Finland’s accession into
the EU and reformulation of the constitution
required changes in work practices in
parliamentary ~ work as well. The
implementation process was quite fast:
during 1998-2000 the authoring of all record
types produced in the Parliament shifted into
the SGML format. Currently, 25 record types
are authored in the SGML format by using
nine custom-designed applications of Adobe
FrameMaker+SGML. In addition, some types
of records authored in the Government are
transformed into the SGML format for further
editing or including them as parts of
documents authored in the Parliament.

The standardization of Parliamentary
documents has taken over ten years from
1994 and is still in year 2007 going on:
Standardization of the record types produced
in the Government, shift from SGML to XML
in the Parliament, and design of a common
authoring system for the Written Question
had been started. The main reasons for the
continuation are various positive impacts of
the standardization such as unified document
structures, improved layout and more correct
content of the documents, decreased
dissemination of paper versions of the
documents, saved publishing costs and
improved accessibility to the parliamentary
information. The positive effects are more
deeply reported e.g. in [6], [11]. In addition,
huge conversion costs caused by soft
standardization, the recent development of

XML editors particularly concerning usability
issues, and the need for more consistent
ECM practices motivate to continue the
standardization although many difficulties
have been faced and solved during past
standardization activities.

4 FACING THE CHALLENGES OF

STANDARDIZATION

In this section, experiences and challenges of
the standardization of Finnish Parliamentary
documents, and solutions for difficulties that
arose are analyzed. The following analysis is
based on the four major components of the
ECM environment [16] i.e. actors, activities,
content, and systems.

4.1 Actors

In an ECM environment an actor may be an
organization, a person, or a software agent
acting behalf of a person in an organization
[16]. In this case, the first two are concerned.

Organizations. The main challenge in
standardization has been co-operation
between the organizational actors. Most of
the record types are shared between the
organizations, but wishes and work practices
have varied particularly between the
ministries. In addition, XML and related
technology is not equally streamlined for
each actor. As a result, different document
production technologies and practices have
been adopted in different organizations. This
means that technical corrections are
sometimes needed when, for example,
documents, which are first produced in the
ministry and then handled in the
Government, are further passed from the
Government to the Parliament. In order to
harmonize different ECM and other IT-related
practices, a new State IT management
organization was established for defining
common policies, practices and technologies.
Also several cross-organizational projects
have been initiated.

Persons. In addition to co-operation at the
organizational  level,  wilingness and
commitment of people particularly at the
managerial level has been seen an important
means for adopting common practices.
However, lack of SGML/XML knowledge
among participants and finding a common
language between the developers of ECM
practices (such as IT experts and
consultants), the managers and the authors
has been difficult in the beginning of both
SGML and XML standardization activities.
Accumulating experience alongside the



progress of the SGML/XML adoption has
improved knowledge and communication.
Particularly, understanding the idea and
benefits of structured documents has been
difficult for some authors. The difficulties
concretize in the training of new authors.
Motivation for structured authoring is also
problematic to some authors if they do not
benefit from the markup at all. The concrete
benefits are realized, for example, in
information retrieval which is not a typical
task of these authors. Improvement of
usability issues concerning XML editors
alongside the transfer from SGML to XML
has been considered a solution for
supporting and motivating authors. In
addition, training has been organized.

4.2 Activities

Activities in an ECM environment consist of
development and deployment activities [3]
concerning business process and content
management activities [17]. This paper
focuses on development and deployment of
content management. This section includes
citations of the answers to the questionnaire.
The author has translated them from Finnish
to English.

Development activities. In this case,
several changes concerning work practices
have been going on parallel to
standardization. For example, in the
Parliament a new tracking system was
introduced and work processes were re-
designed because of the new constitution
and Finland’s accession into the EU. The
situation was frustrating for the authors and
reflected as resistance concerning the re-
design of work practices that resulted from
standardization. Also the authors’
commitment to and participation in the
standardization process was troublesome.
The manager of the Records Management
Office of the Parliament illustrated the
situation:

“In the beginning a work model for
transforming previous work practices into the
one needed in the production of structured
documents was problematic. Organizing
workshops, where we first discussed current
document production practices and then
chose the activities that were involved in the
production  of  structured  documents,
improved the situation.”

One document author, a secretary working
in the Records Management Office, saw the
situation as follows:
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“There was no introduction to the idea of
standardization, but a total lack of information
concerning the background of the change.
We participated in development work a long
time without knowing what we were doing
and why...

...The process was hard, but as the
understanding increased, benefits of the
structured documents became clearer, too.
The process incurred significant changes into
the document production practices.”

The problematic situation was reflected in
the work of IT consultants, as one consultant
illustrated:

“Sometimes it took a while in the
beginning of the workshops until general
debate about the standardization process
between different parties subsided. The only
thing you could do was wait until it was
possible to continue development work in the
session.”

The main reason for the problems
confronted was a lack of knowledge about
the standardization process. This reflected as
difficulties to separate the right and the wrong
decisions beforehand and to estimate other
possible faults. The lack of knowledge also
caused waste of development work during
the standardization. Accumulating experience
together with participatory design method
improved the situation.

Document production activities. The
main problem concerning the document
production practices arose because a
representative of the printing office was
ignored from the workshops. This reflected
as a need for manual work in editing. Also the
quality of prints was very poor initially after
implementation. Manual work is still needed
since all Parliamentary documents published
during the parliamentary year are compiled
into a printed part of a collection series.
Renumbering the pages of an enormous
amount of documents is the most resource-
demanding activity. This problem could have
been avoided if the whole document
management process involving all activities
to the very end of the process had been
focused on.

4.3 Content

Content in an ECM environment consists of
addressable parts of stored data, such as
documents, web pages, and content of
databases. Content may be clustered into
documents and metadata. [16]

Documents. Currently only one record
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type, the State Budget Proposal, is authored
in the XML format in the Government,
whereas guided standardization is the
approach in other domains. Conversion
problems sometimes occur because wrong
styles are included in the documents. As a
solution, all record types should be authored
in the XML format. However, authors of the
Finnish Parliamentary documents are a
heterogeneous group of people. Thus, it has
been difficult to define structures of SGML
DTDs and XML schemas clearly enough for
all authors to understand them the same way.
Written guidelines for the most important
record types are created and training
organized in order to increase common
understanding.

One major problem in marking up correctly
structures of the documents has arisen due
to excessively complicated logical structures
defined into XML schemas. This has also
reflected to difficulties in design of
customized XML authoring tools. Thus in
standardization, the number of elements in
the XML schemas should be minimized. This
will make both the work of the authors and
maintenance of the XML schemas more
efficient. In a standardization process,
organizations should also be prepared that
XML schemas are only ready after some time
of operational use. For example in this case,
some content that was difficult to include in
any structure of the XML schema was found
only after implementation. This required a
restructuring in some XML schemas.
However, changing the XML schemas after
implementation has caused even more
problems: resistance against the change
from the authors and a question of whether
the structure of existing documents should be
changed as well to conform to the changed
XML schema?

However, although many record types of
the Parliamentary documents are currently
produced in a structured format, utilization of
the  structural characteristics of the
documents in its full potential is limited. For
example, in the Internet services, navigation
into the sections of the documents could
have been offered for users. Also digital
signatures that would allow delivery of
documents in the digital format instead of
paper could have been adopted.

Layout of the Parliamentary documents is
very important. Although the idea of XML
schemas is to describe only the logical
structure of the document, in this case
definition of structures for formatting
purposes only is required for generating the
desired layout. Negotiations were needed for

including these “layout structures” into XML
schemas because some parties resisted the
inclusion.

Metadata. Although some local level
standards for metadata are defined (such as
metadata recommendation JHS 143, an
application of Dublin Core [18] for the Finnish
public sector), these are not widely adopted
in Parliamentary documents. In addition,
varying values of the same metadata items
between documents and systems constitutes
a major problem. For example, an identifier of
a document in the Government may be
“K1/2006 vp”, whereas in the Parliament the
value of the same identifier is “K5/2006 vp”.
As a solution, metadata recommendations
should be adopted, and values of the
metadata elements should be harmonized
between organizations. These are also the
key issues when adopting the Semantic Web
[19] for content management.

Some authors find the creation of
metadata for documents additional and
frustrating work, particularly if they think
certain metadata elements are unuseful.
Thus the number of metadata elements
should be minimized and automatic creation
of metadata supported. This is possible by
data integration, for example if metadata is
included in parts of the documents.

4.4 Systems

Systems consist of hardware, software, and
standards used to support the operation of
ECM activities [16]. The last two of them
concern document authoring.

Software. The main problem in late
1990s, when the first standardization
activities took place, was a few alternatives of
editors for SGML. The selected tool, Adobe
FrameMaker+SGML, has several problems:
it has not been localized into the Finnish
language, its support functionalities are
clumsy to use, and it does not support the
content management process. Currently nine
custom-designed applications of
FrameMaker are used for authoring support.
The customization includes, for example,
connection to databases for selecting reused
content, such as names of the Members of
the Parliament, semi-automatically. However,
authoring with the tools should be even
easier. With the emergence of XML, the
selection and usability of available tools has
evolved significantly. Currently an extended
version of Microsoft Word customized for
editing the State Budget Proposal is used in
the Government. However, two different
editors in a common document production
process cause sometimes problems. For



example, it is not possible to automate the
combining of content produced with different
editors. Instead, manual editing and
converting is needed. Ongoing design of
common authoring systems and adoption of
XML will automate the process.

Standards. Standardization of the record
types and metadata, as well as development
of recommendations and common
vocabularies is central for ECM development
efforts concerning the Finnish Parliamentary
documents. Although much work has been
done regarding these issues, problems still
arise in some areas. For example, there has
been a lack of recommendations for naming
conventions concerning elements of XML
schemas and metadata. Thus, ad hoc values
are used. In addition, difficulties have been
faced in adapting international and national
standards and recommendations that cannot
be adopted directly. As a consequence,
standardization work at the local level has
proved to be an enormous and continuing
process where changes in IT, organizations,
and processes cause constant updating
needs and develop new ones [1].

5 DISCUSSION AND LESSONS LEARNED

The standardization of the Finnish
Parliamentary documents has effected
positively inside the organizations involved as
well as in the national level (see e.g. in [6],
[11]). From the citizen point of view the
standardization has improved availability of
parliamentary information and thus supported
e-Government goals. The wide impacts in the
legislative domain are discussed in [6].
However, the standardization has impacted
the internal work of the Finnish Parliament
and Government.

From the organizational perspective,
standardization has created new content
management tasks, particularly concerning
publishing, whereas some tasks have
disappeared through automation [6]. In
addition, new roles have emerged as in
cases reported in  [13]. However,
standardization has not impacted the work
practices of all document authors: Although
guided and enforced standardization are the
standardization methods currently used in the
Government and the latter in the Parliament,
some authors continue to produce text in the
non-structured form. In fact, there have been
three alternatives for authors in facing the
changed work practices:

1. The majority of authors has adopted the
new work practices through learning to use
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new custom-designed editors.

2. Some authors continued to use the
same word processor they had learned to
use before the beginning of standardization.
As in soft standardization [13] their
secretaries convert the documents manually
into the SGML/XML form with editors
developed for structured editing. The authors
who selected this alternative belong to a
group that is responsible for handling
parliamentary matters. Examples include the
Members of the Parliament and some civil
servants in the ministries.

3. A few people have not adopted the
new work practices and have not had the
possibility to continue traditional authoring.
As an impact they have changed position.

Authors who joined the organizations after
the standardization have selected the first
alternative because in the beginning of their
career in the new organization they had to
learn all of the work practices of the
organization including structured editing.

In this case, standardization progressed
parallel in different domains and iteratively
from soft and guided to enforced
standardization. However, the progression
has varied between organizations. Therefore,
this case reveals that different
standardization approaches may be adopted
in parallel with each other in a community
depending on organizations but also the roles
of people. Thus, in contrast to cases reported
in [13], different standardization approaches
are not mutually exclusive alternatives.
Another contrast to the case reported in [13]
is the emergence of new roles also in soft
standardization. In this case, some
secretariats adopted new role of technical
writer, whereas in the other case [13] the
parallel organizational unit for technical
editing was allocated.

Implementation of SGML/XML on Finnish
Parliamentary documents has demanded
extensive co-operation between parties
involved. The findings are similar to [9] who
reported on XML implementation for data
integration standards between software
systems. However, if document types
authored by human beings are standardized
as in this case, co-operation and common
language between the participating
organizations as well as people acting in
different roles are essential for successful
solutions.

The  implementation  of  structured
documents has not been easy, as in the case
reported in [7]. Instead, several difficulties
have been encountered during the over
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decade-long process from the first analysis
phases to current operational use. As in the
case reported in [8], a participatory design
method was used as a solution for resolving
difficulties with document authors. It is
possible to decrease the resistance toward
structured authoring also by data integration
between systems concerning reused content.
Despite of a participatory design method and
custom-designed editors supporting
structured authoring, the redesign of work
practices has been a difficult process for
many authors. Even after a decade from the
beginning, some authors continue to regard
standardization difficult.

Regarding documents, keeping the logical
structures of the XML schemas simple
supports document authoring and the
maintenance of XML schemas. The first
finding is similar as in [15]. However, also
guidelines and training are needed. For the
desired layout some “layout structures” may
be needed. Therefore, the fundamental
separation of the logical structure and the
layout is not always possible.

Finally, a major lesson learned from this
case is that the development of local
standards for document types requires
adoption of numerous international and
national standards, recommendations, and
vocabularies. Provision of adoption
guidelines helps to avoid ad hoc solutions
and is central to successful and unified
implementations of XML.

6 CONCLUSIONS

Implementation of XML, a core technology for
Internet content, in an organization requires
demanding standardization  process if
documents are produced by human authors.
This paper presented analysis of the
standardization of Finnish Parliamentary
documents. Experiences and difficulties
concerning entities of an ECM environment
were discussed particularly from the
document author’'s point of view. These
include issues that may be confronted in any
XML implementation case where XML
documents are authored by human beings.
The XML implementation has been a
process that has lasted for over a decade
and it has iteratively changed the work of the
authors significantly. During the process,
many difficulties have been faced regarding
entites of the ECM environment [1] i.e.
actors, activities, content and systems. The
emphasis of the paper has been on the social
issues because of the characteristics of the
data, but also technical problems have been

IMPLEMENTING XML: THE CASE OF THE FINNISH

faced. By finding out solutions for the
confronted difficulties through negotiations,
common experience and training, the
implementation of XML has improved
collaboration and unified content production
practices among organizations involved in
the production and wuse of Finnish
Parliamentary documents.
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Abstract

In document-oriented business processes effective
document production requires integration of
metadata as well as other existing content into the
document to be produced. Based on findings from
literature and two research projects on e-
Government this paper describes requirements for
content integration in document production. It also
proposes a model for integrated document
production. The model consists of document
architecture and integrated document production
process which may utilize the Semantic Web
technologies. The model is demonstrated by an
exemplar process of making a statement. XML is
used as an enabling technology for integrated
document production.

1. Introduction

Contemporary enterprises move towards adopting
the Semantic Web [1] for content management.
Processes and content may be considered as the
two sides of the same coin, the development of
content management requires enhancements on
business processes, too [2, 3]. Metadata
management is an integrated part of content
production [4] and provides the glue for bridging
the content and process management. Enterprise
content management (ECM) is an integrated
perspective for the management of content and
metadata together for document production,
storage,  publication, and utilization in
organizations [5].

A major portion of business processes are based on
production, capture, and use of documents, which
act as containers of knowledge for administrative
actions in e-Government [6]. Thus, content
management during document production provides
a base for efficient management of these document-
oriented business processes. While persons produce
documents they typically integrate some existing
content with the new one to produce a new
document. In  document-oriented  business
processes effective document production requires
integration of metadata and other existing content
into the documents to be produced.

The paper describes the requirements for
integrating metadata and other content into
documents in e-Government organizations and
proposes a model for integrated document
production. Requirements are based on the findings
from literature and two research projects in
different e-Government organizations. Section 2
presents the model for content management and

discusses the role of metadata for ECM. Research
methodology is described in section 3. Section 4
introduces requirements for integrated document
production. Section 5 presents the model for
integrated document production in which the
Semantic Web technologies such as XML [7] and
RDF [8] are used as an enabling technology for the
model. Section 6 concludes the paper.

2. Enterprise Content Management and Metadata
ECM may be examined by the content management
model [5] depicted in Figure 1. The model presents
content management environment as a construction
of two types of entities, activities and information
resources, and information flows between them.
Activities are depicted by the oval, information
resources by rectangles, and information flows by
arrows.

- Metadata content

Content Items Actors

- Primary content
items

- Organizations

- Persons

== - Software agents
items

Systems

- Hardware
- Software
- Standards

Fig 1. Content management model

An activity consists of actions performed by one or
more actors in a business process. The process may
be for example a legislative process or preparing a
statement. The information resources are divided in
three types according to their different roles in the
activities: actors, systems, and content items. An
actor may be an organization, a person, or a software
agent acting behalf of a person on an organization. In
a legislative process, for example, Parliament is one
organizational actor and a Member of Parliament
may be a role of a person. Systems consist of
hardware, software, and standards used to support
operation of the activities. Content items are
addressable parts of stored content, such as
documents or web pages. Content items may be
clustered into primary content items and metadata
content items. Metadata offers information about
primary content items and about their production,
storage, and use environments.



In e-Government metadata management has a long
tradition.  Official ~documents  have  strict
requirements for their accuracy and integrity.
Commonly in e-Government the documents are
managed as records which consist of the documents
and metadata about them [9]. In ECM metadata is
intended to support system integration, information
retrieval, and collaboration of people in work
processes [10].

In ECM, contextual metadata provides information
about the context where the document is produced
or used [5]. Thus, it contains information about the
entities of content management model [11], and
may be further divided into document metadata,
process metadata, actor metadata, and systems
metadata according to the entities. Terms of
metadata element sets in metadata
recommendations used in public sector involves
metadata about these four entities. Examples of
these recommendations are Dublin Core [12] onto
which a number of national metadata
recommendations such as e-Government metadata
standard in UK (http://www.govtalk.gov.uk/),
AGLS Recordkeeping metadata standard in
Australia (http://www.naa.gov.au), and JHS 143 in
Finland (http://www jhs-suositukset.fi/) are based
on. Contextual metadata types related to content
management model with examples from Dublin
Core and JHS 143 are depicted in figure 2.

DOCUMENT
METADATA PROCESS ACTOR
coverags, dats, METADATA METADATA
description, identifier, unction contributor, creator,
language, relation, source, publisher, rights
subject, title, type
SYSTEM
METADATA
format

Fig 2. Metadata classification for content
production

Document metadata provides information about the
document types and document instances. It is
typically stored in ECM systems. Process metadata
links a document to a certain activity in an
organization. It provides means for identifying the
documents created in a certain business process.
Thus it offers the possibility to integrate the
processes with documents and vice versa. Actor
metadata links the actors with processes and
documents. For example, an actor may act as a
creator, editor, receiver, or publisher for a certain
document type, or as an owner of a certain kind of
process or activity. Actor metadata may be stored
in personnel or ECM system.

In contemporary ECM environments metadata
needed in document production and content items to
be reused may be fragmented into a number of
systems. System metadata provides information
about the systems in which the primary content and
metadata are stored.

In e-Government a lot of metadata overlaps between
documents and systems as shown on the following
sections. Thus, systematic metadata solution offers
possibility to automate collecting, combining and
extracting the metadata for document production.
Integrated  document production refers to a
processing system in which documents are composed
of metadata content items and, reused and new
primary content items. If metadata is available via
systems such as process and ECM systems, it may be
collected and combined automatically in integrated
document production. At the end of the process
metadata may again be extracted to the process and
ECM systems from the documents.

In the following we describe two action research
projects where we have developed a general model
for integrated content production.

3. Methodology

The research is constructive by its nature. The
requirements for the integrated document production
model are based on the findings of two action
research projects; RASKE2 in the Finnish
Government and Parliament of Finland on 2003-2006
and RAKE on 2005-2006 at Finnish Centre for
Pensions (FCP). Following subsections describe the
organizations and the research carried out with
respect to the analysis and findings presented in the

paper.

Case Organizations

The Finnish Government convenes governmental and
administrative matters with the President of the
Republic and the Parliament. Currently the
Government consists of 12 ministries lead by the
Prime Minister and 19 other ministers. The main task
of the Parliament is to enact legislation. It also
prepares the state budget, handles EU affairs, and
acts as a forum for political debate demanding
interaction between Parliament and the Government.
The Parliament consists of 200 Members and about
650 civil servants. Legislative and governmental
work is deeply intertwined with the production and
use of documents, which act as evidence, carriers of
knowledge, and means of content sharing between
the parties. Annually thousands of documents of
different document types are produced. Published
governmental documents are available to all citizens
free of charge in register offices or libraries and also
on the Internet.

The Finnish Centre for Pensions (FCP) acts as a
central body for numerous private pension
institutions in Finland. It is overseen by the Ministry
of Social Affairs and Health and supervised by the



Insurance Supervision Authority. There are nearly
400 employees working at FCP, primarily lawyers,
pension schema experts, and pension register
system experts. FCP is an expert organization
carrying out multiple types of tasks. FCP provides
its expert assistance for the preparation of pension-
related laws and norms, and produces estimates on
the pension use and coverage. Private pension
institutions carry out pension-related tasks in a
decentralized way, and need FCP’s advices,
Internet service and circulars for acting out in a
consistent and coherent way. PCP also provides
information for private persons, as well as guidance
via telephone, e-mail, paper-print documents, and
on the Internet.

The Two Action Research Projects

The research presents an analysis of similarities of
the requirements for content integration and for the
model of integrated document production. The
analysis was carried out by the authors by
comparing and analyzing the findings of the two
separate research projects; RASKE2 and RAKE.
The first author of the paper was involved on the
RAKE project, and the second one on the RASKE2
project. Albeit the original goals of the projects
were differing, the authors were able to identify
similar patterns of document use, and requirements
for content integration in document production on
the both organizations. The requirements for
content integration on document production were
further defined as a preliminary model for
integrated document production.

The research projects were carried out as action
research [13]. Therefore the research projects are
described by the phases of the action research
cycle: diagnosing, action planning, action taking,
and evaluating. The last phase of the action
research — specifying learning — considers the
findings for the paper and is therefore explained in
more detail on the remaining sections of the paper.

The RASKE2 originally aimed for developing
methods for integrating information resources by
developing schemas and practices for metadata
management in organizational networks [5] [14].
Selected domain where methods were development
was Finnish legislative process. For demonstrating
benefits of consistent metadata practices a
prototype of Semantic Legislative Portal [15] was
developed. However, the project also considered
other aspects, such as how to integrate document
and metadata production. Table 1 summarizes the
activities carried out at RASKE2 project with
respect to the aim of this paper.

In the diagnosing phase metadata related to Finnish
legislative process and use of XML documents was
analyzed. The analysis revealed that metadata of a
legislative process was actually a source of content
for a multitude of documents and provided business
rules for document content integration.

The action taking phase considered testing the
finding by preparing a demonstration with the
legislative organizations exemplar process and
document content, and proposing an integrated
document production model.

The evaluation considered analysis of the
demonstration and the responses received from the
legislative organizations. The evaluation supported
the preliminary findings for the requirements for
integrating metadata about business processes and
documents into document content, thus illustrating
the requirements for a model of integrated document
production.

Table 1: The Action Research Cycle on the RASKE2
project

Phases of | Research and Development in
Action RASKE2
Research

Diagnosing | Analysis of metadata on the domain.
Defining the current use of XML

schemas.

Action Analyzing the metadata and its use
planning for XML documents. Planning a
demonstration for illustrating the
benefits of integrating metadata of
processes and documents into
document production.

Action Suggesting import and extraction of
taking metadata to and from XML
document contents. Presenting a
demonstration of metadata
extraction to documents.

Evaluating | Content is largely reused across
document types, thus content
integration is essential. A great deal
of some document type’s content
consists of document and process

metadata.

FCP has been active in developing its content
management, which has also included document
redesign [16]. The RAKE project was a part of this
continuous development. It was originally targeted
for analyzing the benefits of XML and the use of
document-type specific schemas for document
management at FCP, and for proposing a method for
XML document management and development.

One of the requirements posed by the FCP was that
the production of XML documents should not require
expensive, XML-specific editor. Thus, a part of the
project also considered evaluation of Office 2007
Beta for XML Document production at FCP. The
phases of the RAKE research with respect to the aim
of the paper are described on Table 2. On the table
the content component refers to the topical content or
element-type level content of a document type. For
example, a memo document may consist of
information components of “list of participants”,
“agenda”, a number of “items” and “signature”.



Table 2: The Action Research Cycle on the RAKE

project
Phases of | Research and Development in
Action RAKE
Research

Diagnosing | How may FCP utilize XML
documents? Findings from
previous  studies on XML
implementation as well as the
document management efforts
carried out at FCP.

Action Making a list of document types
planning relevant for the project. Planning
the workshops for analyzing the
needs for document content reuse
and for redesigning the document

types.

Action Organizing workshops for
taking analyzing the document types and
their content components, as well
as the requirements for content
component reuse. Preparing a
demonstration of integrated XML
document production.

Evaluating | Document types have a multitude
of information sources containing
reusable content for documents,
such as law texts, address
databases, document metadata and
process metadata. There are
requirements for reusing metadata
about business processes, document
types and documents, i.e. the
metadata stored on the Process and
Document Management systems.

As described on the table 2 the RAKE project
analyzed the content of a number of (8) document
types used at FCP to find out requirements for the
use of XML and possible benefits and pitfalls for
XML implementation to the organization. The
contemporary document production environment as
well as the ECM system (Hummingbird) was
studied. The content components of the document
types were analyzed and partially redesigned for
more consistent document type use, and for
analyzing the requirements for content reuse
between documents and across information
resources available at FCP.

4. Requirements for Integrated Document
Production

Following subsections describe the business and
content management requirements by providing an
example of a business process in e-Government; a
process of making a statement.

An Example of a Process of Making a Statement

Figure 3 depicts a process of making a statement —
a common process within e-Government. The
notation used follows the RASKE modelling
method [17]. In the figure the activities of the

process are depicted by ellipses. A dashed arrow
connects the metadata (“md”) or document (“D”)
required or produced on a work activity. The solid
arrows between the ellipses define the starting order
of the activities.

actors ~
“w/"1 Process and document - m:n:;?cej;ent
md ’ metadata collection
Request for 4 metadata
statement
D
mPreIiminary
K statement

Requests for
\ /
\\ I, md
- 2 Carry out the tasks - Process Diary
II ‘\
’ \ D

information \
/

d Notes to ! \q Information
Process Diary obtained

md
Statement < m
N 3 . - ™ Process
mg ’ Data Archive
ummary about |-

the Statement

Fig 3. A Process of Making a Statement

The process of making a statement starts when a
person or an organization makes a request for a
statement. The process has three activities: metadata
collection, an activity consisting of several business
tasks and metadata extraction. There are two main
kinds of business tasks: to produce or revise a
document, or to collect and save information needed
on the process. The information needed on the tasks
may be received from a number of other authorities
or it may reside on an internal or external database.
For example, a process owner may look up the
amount of pension paid for a person, and store it as a
document (pension account) along with snippets of
information dealing with, for example, who has been
contacted (via mail or phone) to fill information into
the process diary.

Several kinds of metadata about a process may be
described. For example, an owner of a process (the
actor taking care of a matter) may be identified by
the expertise needed. Pension provisioning matters
may involve persons on the accounting. A majority
of document types used and produced on the process
may be known as well. For example, the Figure 3
lists the document types used and produced on the
process of giving a statement. This information may
be stored as metadata of a process type. A list of
actors of a certain process may depend on the process
instance, but as the process is instantiated, the list
should contain the names and addresses of the
persons and organizations related to the matter, i.e.
the potential receivers of documents and information
requests. The business requirements for integrated
document production therefore command that actor,
document, and process information used and
produced on the processes should be recorded and
made available as metadata if the information needs
to be reusable for ECM.



Content Management Requirements

E-Government document types used and produced
on the processes have a multitude of content
sources that are needed on document production,
such as law texts, addresses (accessed via Web
Services or databases on the intranet), repeating
phrases, and references to normative guidelines.
The task of a document producer is mainly to
combine information from the sources to produce a
document that fits to a task at hand. The finding
was underlined by the document producers by their
statements considering document production “a
great deal of content for a document is available in
registers and on the diary in which the activities of
the process matter are registered...it is error-prone
and tedious to copy and paste the information time
and time again into documents...could it not be
automatized?” (a snippet of a conversation on the
document  information  component  analysis
workshop). Therefore, the document production
requires integration of existing content available on
other content sources with the novel content when
producing documents.

E-Government organizations typically follow
international and national standards for their
document content as well as their layout. There are
also norms and governmental organization
networks that mutually define the requirements for
document content and layout as well. For example,
the names of the actors involved on a process
(matter) should be included in documents below
the document identifiers, such as document name
and document creator.

Metadata such as document identifiers and names
as well as other document metadata may be stored
on ECM systems, and the metadata about process
and actors on the process management system or
other kind of systems. When appended with
metadata about reusable content items, such as
normative text for a document, a majority of the
content needed to produce an instance of a
document is available via systems.

5. A Model for Integrated Document Production
Following subsections describe the proposed model
for integrated document production.  First
composite architecture of e-Government document
is presented, and then integrated document
production process is described. Finally, use of the
model is illustrated by presenting an example of
document production where XML is used as an
enabling technology for the model.

Document Architecture

In ECM environment (figure 1) content items are
divided in primary and metadata content. In e-
Government the content of a document consists of
primary and metadata content that are retrieved
from multitude of content sources as discussed
above. Thus, content may also divided in reused
and new content. We consider metadata as reused

content that may be further divided into process,
actor, and document metadata according to the
metadata classification discussed in section 2.
Primary content is either reused or new one. Figure 4
presents the composite architecture of a document.

DocumentMetadata

ProcesshMetadata |

ActorMetadata

Reused_PrimaryContent
Hew_PrimaryContent

MetadataContent

PrimaryContent

Fig 4. Composite architecture of a document

Process metadata consists of information related to a
process, such as process id, name, type, and
information of the document types used and
produced on process activities. It may be accessible
from a process management system as a metadata
and presented for example as XML or RDF/XML
format.

Actor metadata consists of the information about the
actors related to the produced document. It may
contain possibly a list of persons who may accept,
publish, review, or create it be accessible from the
ECM system. It may also contain, for example, a list
of Members of the Special Committee who have
participated to the creation of a Committee Statement

[11].

Document metadata consists of metadata related to
document types, such as a name for a document type,
XML schemas and content components related to it,
and of a list of content sources for it. Document
metadata may also contain metadata of a document
instance; for example the name or role of the actor
who checked the document out from ECM system,
and metadata values (s)he defined.

A document template may utilize multiple content
sources in order to combine reusable content
components into a document while it is being created
or manipulated. As an example, the primary content
to be reused may involve a model text for a
document type containing commonly used statements
and prototypical text for a document type. The model
text may be attached to a document template or pre-
filled to a document instance from an external text
database at the time a document instance is created.
There may also be other primary content types such
as law texts, which may be made accessible for a
person editing the document via external databases or
Web Services.

Together the metadata content, reused primary
content and new primary content construct a model
for composite document architecture.



Integrated Document Production Process

Figure 5 shows a process model for integrated
document production. The circles in the figure
depict activities and the arrows show the control
flow specifying the order for starting the activities.
The small black circle indicates that all of the
activities may begin in any order.

Business process and document management

Metadata collection
and combination

New content authoring
Metadata extraction

Business process and document management

Reused primary
content collection
and combination

Fig 5. Integrated document production process

Production of documents that include reused
content involves collection and combination of the
reused content with the new content [18]. Metadata
included in document to be produced is mainly
known in the beginning of the document
production process and stored in systems. Thus, the
process begins with metadata collection and
combination phase. In the phase, process, actor and
document metadata is retrieved from systems,
transformed into the structure of the document type
to be produced, and integrated into the right
document structures. Then a pre-filled document is
generated and provided to the author to be
completed with primary content. The author
collects and combines reused content parallel with
creating a new content. When the document is
completed, metadata needed in systems used in the
domain is extracted in metadata extraction phase.

An Example of Integrated Document Production

Utilization of structured content production
strategy, where documents are produced in a
structured form such as XML documents, [10]
facilitates semi-automatic integration of reused
content items (e.g. [19]) and creation of metadata
(e.g. [20]) in a single system. In XML documents,
the logical structure is explicitly marked up in the
document. The logical structure of a document type
may include content originating from metadata
sources and unique text content for the document
(figure 4). The mark up of XML document follows
the one defined by XML schema [21] for the
document type. XML schemas may define both
primary and metadata content items [5]. Thus

transformation between primary and metadata is
possible, for example, by using XSLT [22] and
XPath [23] languages.

The following example of integrated document
production model illustrates how the reusable text
components for certain document types, metadata,
and novel text content are tied into the process of
integrated content production of XML documents. In
a legislative process, the document production model
may be applied, for example, in the production of
agendas and memorandums. It also shows how
portions of reusable content components for a
document type are utilized to pre-fill the document
content. The phases of integrated document
production model are illustrated in Figure 6. The
notation follows the RASKE modelling method [17].

Process
management
system \

md

Process, actor
- and document
metadata

1 Metadata collection
and combination

Databases for |
lactor information|

Document /
management
system

Reusable text
portion N 2 Pre-filled document - o Pre-filled
, generation document
XSLT K

transformation
documents

Text files and
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databases for | _ 3 Document content - D Complete
reused content fulfilling document
components
Complete

D document ~\ md Process
E 4 i =+ and document
XSLT , metadata
transformation

documents

Fig 6. Example of integrated document production

The first phase considers collecting and combination
of process metadata from process management
system and databases covering actor information.
Then, metadata about the document type and related
XML schemas are extracted from document
management system. Document containing process
and document metadata is produced as an output.

The second phase considers generating a pre-filled
document on the grounds of the process, document
type and document metadata. According to the
document type to be produced a relevant reusable
text portion and the XSLT transformation documents
for the document type may be picked up. Finally a
pre-filled XML document instance, including
metadata and text portions in the right structures, is
created via XSLT transformation, and opened into
the software end-users use.



In the third phase document producer modifies the
pre-filled document and completes it with reusable
primary content, such as law texts or phrases,
through pointers into the text files or databases on
the document template. Content producer’s
possibility to change metadata may be limited,
because the metadata is inherited from systems, to
prevent erroneous content due to possible typing
mistakes.

In the fourth phase metadata is extracted from the
document through XSLT transformation. As a
result a complete document is ready to be checked-
in back to the ECM system and metadata document
is ready for importing into the systems or published
on the Semantic Web of the organization.

6. Conclusion

This paper described the lessons learned from two
e-Government research projects: RASKE2 and
RAKE. The paper demonstrated that in e-
Government a great deal of document content may
be pre-filled automatically by integrating metadata
and reused primary content instead of copying and
pasting the content manually. Copying and pasting
was found as error-prone and tedious task by the
content producers. The requirements posed for the
e-Government documents are also strict; the
normative text and references to processes and
actors must be correct.

The model for integrated document production
consisting of process, document, actor and system
metadata, as well as reusable primary content
components on the domain was described. We
demonstrated that the model is applicable by using
the Semantic Web technologies for integrating
different software systems or creating metadata for
the Semantic Web of the organization. The
integration provides means for ensuring content
consistency across the documents and systems thus
enforcing the integrity of the documents and
supporting content management activities taken.

For research the study illustrates the requirements
for content reuse based on the findings of the two
research projects in different e-Government
organizations. The interrelated relationship of
business and content management processes [24]
were described from the document producers
perspective. The findings support the requirement
for automatic metadata generation [25].

Potential avenues for further research have been
considered. FCP has started a Proof-of-Concept
project examining the integrated XML document
production model in more detail. The Finnish
Government and Parliament have planned to
continue  migration into XML  document
production.
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