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Knowledge is an important asset for organizations to gain competitive advantage. As the
amount of available knowledge has significantly increased in the last decades, also the
importance of quality of knowledge has been emphasized. One common approach to man-
age knowledge in organizations is with documentation. Thus, as a part of knowledge
management development activities, the purpose of this thesis was to suggest improve-
ments to documentation quality management in the case organization. The ITSM (IT Ser-
vice Management) documentation and the process perspective of documentation were
chosen as the scope of quality improvement.

The research problem was examined by utilizing theoretical and empirical approaches. In
the empirical approach, the current weaknesses, strengths, and improvement needs were
gathered by using the Delphi method with three iterations. The Delphi method was con-
ducted with the documentation management stakeholders, including participants from the
organization, but also vendor side. As a result, the current state of documentation quality
management in the organization was aggregated and analyzed. Based on these results and
the theory, from three different improvement goals, seven improvement suggestions were
presented for the case organization.
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Tietdmys on yksi merkittdvd voimavara organisaatioille kilpailuedun saavuttamiseksi.
Kuitenkin samaan aikaan kun tiedon maérd on kasvanut merkittévasti viime vuosikym-
menilld, myos tiedon laadun merkitys on korostunut. Yksi laajasti hyddynnetty tapa hal-
lita tietoa organisaatiossa on dokumentoinnin avulla. Tdman vuoksi, osana tietojohtami-
sen kehittdmistd, tdman diplomityon tarkoituksena oli esittdd parannuksia dokumentaa-
tion laadun hallintaan kohdeyrityksessa. Kehityskohteeksi valittiin dokumentaation hal-
linnan prosessindkokulma, jota erityisesti tutkittiin IT-palveluiden hallinnan dokumen-
taation ndkokulmasta.

Tutkimusongelmaa tarkasteltiin kayttdmalla yhdessé teoreettista ja empiiristé lahestymis-
tapaa. Empiirisessa lahestymisessé nykyiset heikkoudet, vahvuudet ja kehitystarpeet ke-
réattiin kayttamalla kolmen kierroksen Delphi metodia. Delphi metodi suoritettiin doku-
mentaation hallinnan sidosryhmien kanssa, jossa oli mukana osallistujia organisaatiosta,
mutta myos palveluntoimittajista. Empirian lopputuloksena esiteltiin kerétty ja analysoitu
dokumentaation laadunhallinnan nykytilanne organisaatiossa. Empirian tulosten ja teo-
rian perusteella, kohdeorganisaatiolle esiteltiin seitsemén eri parannusideaa kolmesta eri
kehityskohteesta.
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1. INTRODUCTION

1.1 Research background and motivation

Information enables us to make fact based decisions, as it helps to understand our sur-
roundings. Thus information can be seen as an important asset for organizations. (Megill
2005) To utilize the benefits of information and knowledge, Information Technology
(later IT) has been developed to provide efficient tools for manage them ever more effi-
ciently (Becerra-Fernandez et al. 2014, p. 4). IT has also enabled the availability and
amount of information to grow exponentially (Eppler 2015). This has created a phenom-
enon called information overload, which means that we receive more information that we
can process with the time we have (Eppler 2015, pp. 217-218). This overload of infor-
mation is visible in our everyday lives, for example in the amount of emails business users
receive every day. According to a marketing research made by a technology market re-
search firm in USA called The Radicati Group on 2014, business e-mail users received
and sent an average of 110 e-mails per day and by 2018 the amount should grow to 140
per day (The Radicati Group 2014, table 2). Because of our limitations as individuals to
utilize huge amounts of information, the greater availability and amount of information
after certain point will not lead to better decisions. Instead it might disturb our actions.
(Eppler 2015, pp. 217-218) Therefore all information we have should not even be at-
tempted to be stored and shared (Megill 2005).

Still, because of the complexity and dynamic nature of corporate environment, there is a
great need to gather and share quality information. The reason to provide quality infor-
mation is to enable people to work and utilize the information more efficiently (Eppler
2015). This is one of the reasons information sharing can be expected to create value for
companies (Megill 2005, p. 50). Also when information is used to create value, it can be
seen to become knowledge (Awad & Ghaziri 2004, p. 8). The information overload and
the simultaneous need for information creates challenges and makes filtering information
according to the relevance ever more important. Thus when information is shared, the
quality of the information and how we share this information should be considered. This
way we also enable the share of knowledge.

When considering the knowledge that exists in organizations, there are different ways to
approach it. In one approach, organizations knowledge can be seen to exist in two forms;
as tacit knowledge in individuals and explicit knowledge in information systems and doc-
uments. Because explicit knowledge by definition should be able to be written down, it
is sometimes called documented knowledge. (Awad & Ghaziri 2004) When considering
explicit knowledge, documentation can be seen as a significant part of explicit knowledge



management activities, as it facilitates the knowledge storing and sharing within organi-
zations (Debowski 2006). Documentation management activities are valuable in internal
business processes, but also in communication with external business partners (Neal
2008). According to Neal (2008), investing in documentation management can be used
to improve especially customer service and operational efficiency. Even though it is seen
that developing documentation management activities would have potential for improve-
ment, it is still more common for organizations to invest and try to make business more
efficient with IT than with documentation management activities. (Neal 2008) Explicit
knowledge management is also seen as an important part of knowledge management in
the case organization and there is a need to improve the existing documentation manage-
ment activities. As a part of developing these activities, the improvement of quality man-
agement of documentation was chosen as the target for this thesis.

An ideal way to manage knowledge is to share it regardless of organizational structures
by efficiently utilizing technologies and established processes (Awad & Ghaziri 2004).
Documentation management practices benefit from supporting technologies and pro-
cesses, because only documenting and sharing essential and relevant knowledge is not
enough for efficient documentation management (Gough & Nettleton 2010). As
knowledge’s value is dynamic, for example because of organizational changes, the sig-
nificance of individual documents will also change over time. Document’s value is also
subjective, as a core knowledge for a person might not be that valuable for other people.
Therefore to create some value from the documentation, they should be accessible and
usable for relevant personnel at the right time. (Megill 2005, p. 42) Without using
knowledge, the value of it is not realized. Therefore documents need a place where they
can be stored and shared. All documents should be kept up-to date and when information
is not relevant for the company anymore, it should be discarded. (Megill 2005) Still, the
relevance of a document is often hard to determine, because even though the document is
not up-to-date, it might be wanted to keep as a record or evidence of an event (Garris
2007). This management of the whole lifecycle of documented knowledge, from the cre-
ation to use and eventually to disposal, can be called documentation management. A suf-
ficient management of documentation activities is also required to produce and maintain
quality documentation (Debowski 2006). Therefore documentation should be managed
efficiently for them to create value for organization. Also in this thesis the improvements
for documentation quality management were examined from the point of view of docu-
mentation management.

1.2 Research problem

The aim of this thesis was to present possible improvements for the current documenta-
tion management activities of the case organization. These improvement were considered
from the documentation quality management perspective. The scope of documentation



was limited to define IT service management (later ITSM) documentation of the organi-
zation. Therefore the research problem of this thesis was as follows:

How ITSM documentation quality management can be improved in the case organiza-
tion?

The research problem was divided into several research questions:

=  What is documentation and how it can be managed?

=  What documentation quality means and how it can be managed?

=  What kind of weaknesses, strengths and needs for improving document quality
management can be found from the case organization?

These questions were used to provide a clear understanding and framework for the re-
search problem in a way that answers to these questions can be utilized to create a solution
for the research problem. The first two research questions were answered by using theory
from relevant academic researches and publications to introduce the existing research and
theoretical models related to the study. The third research question was answered with
the empirical research, by investigating the current state of documentation quality man-
agement in the case organization.

1.3 Research goal and scope

The research goal was to present ways to improve quality of ITSM documentation man-
agement in the case organization. The document quality management improvement pro-
posals were developed for the case organization, based on the challenges, strengths and
needs for improvement in the organization. As the base of the study, it was stated by the
case organization that there was dissatisfaction to the current situation of documentation
quality management. For example there were no common definition that what was ex-
pected in a quality perspective from documents and how to manage the quality of these
documents. As there was no a single quality improvement target area defined for the the-
sis, the approach for the quality improvement was gathered from the documentation man-
agement process stakeholders. To solve the research problem, the current state of docu-
mentation quality management was examined and theoretical methods and practices from
theoretical perspective were presented to support the improvement suggestions.

As the thesis was a case study, the document quality management improvement practices
were considered primarily from the point of view the case organization. The case organ-
ization is a large global manufacturing organization operating around the world and the
organization’s documentation management, during the thesis process, was conducted in
a multiple different information systems that consisted of multiple different document
types and structures. The ITSM documentation in scope were created and used by the
organization, but also by different vendors providing IT services for organization. As



these documents were managed digitally, the thesis considered only the management of
digital documents that are part of ITSM documents.

As documentation management is considered as a part of knowledge management,
knowledge management frameworks can be used to explain the scope of the thesis.
Knowledge management can be divided into three different components as it can be seen
as a combination of people, processes and technology (Awad & Ghaziri 2004). These
components are also presented in figure 1. All these affect knowledge management and
should be considered when planning knowledge management activities.

People

Technology Processes

Figure 1. Knowledge management components (Adapted from Awad, and Ghaziri,
2004, p. 3).

As the aim of this thesis was to improve document quality management from the point of
view of processes, the focus when presenting knowledge management was on the process
component. The technology and people were not chosen in the scope of improvement
activities, but they were still considered as the factors that also affect the processes. In
this thesis, knowledge management process was viewed from asset point of view thus
knowledge was considered as assets that can be gathered, moved, stored, modified, and
discarded in a process (Debowski 2006). This supports the improvement of documenta-
tion management activities from the process point of view.

The main theoretical scope of this thesis was documentation management as part of
knowledge management. The other main defining scope was on quality management. The
empirical research was conducted and based on documentation quality management per-
spective. The whole theoretical scope was presented in figure 2. The same areas are also
reflected in the in the structure of the thesis (see figure 4). The knowledge management
theory was used to create foundation for the documentation management theory and un-
derstanding on the study area. The quality management theory was gathered mostly from
knowledge and information quality management studies, which was used as a base for
understanding the documentation quality management. The solution for the research



problem, the improvement suggestions, was built by combining both theoretical frame-
works and empirical research results.

Documentation Quality
management management
theory Theory

Empirical
research: Case
Improvement on the current

Knowledge
management

theory proposals for state
documentation
quality
management

Figure 2. Research scope and goal

Information management and knowledge management are sometimes used as synonyms
or their scope is overlapping in the area of explicit knowledge management and docu-
mentation management. The positioning of documentation management in literature has
not been clearly scoped between these two study areas (as explained in chapter 2). In this
thesis documentation management was defined as part of knowledge management be-
cause of documentation management was also defined to be part of knowledge manage-
ment in the case organization. As organization’s IT processes are based on ITIL-standard,
the definition of knowledge management in ITIL was utilized in this thesis. Information
management research and studies were used as reference, when they were in scope of
explicit knowledge management.

1.4 Research methodologies

Behind every research there are a philosophical questions and assumptions that affects
the way the research is made. Choosing a philosophical framework might not always be
conscious, because it might come from ones previous assumptions and experience. Still
it is important to critically evaluate how different methodologies will affect the research
and choose the best fitting approaches. (Hirsjarvi et al. 2007, pp. 125-127) In this thesis,
the research methods were collected and introduced in Figure 3. The approach was
adapted from the layered onion model of Saunders et al. (2009). In the model, the research
methodologies can be considered to fulfil each other and the build up a base assumptions
for the research.



Philosophy o Critical realism
Approach ¢ Induction

Strategy ¢ Case study

Choices * Mixed-methodresearch
Time Horizon ¢ Cross-sectional study
Technique ¢ The Delphimethod

Figure 3. Chosen research methodologies (Adapted from Saunders et al. 2009)

The researcher was working in the case organization during the study, which might imply
that there were some pre-assumptions about the current situation. Still the aim of the re-
search was to be as objective as possible and consider the problem as an outsider. In
realism, as a research philosophy, the situation and objects are considered to exist even
without the researcher and what researcher observes from reality can be considered as the
truth (Saunders et al. 2009). In practice this truth is interpreted by the researcher which
might affect the view of reality in the research. Critical realism as a research philosophy
also considers the context of the research and admits that it is possible that research result
might be affected by misinterpretation. (Saunders et al. 2009) This is suitable research
philosophy, when the aim is to conduct objective research, but still considering the pos-
sibility for mistakes. For these reasons the chosen research philosophy in this thesis was
critical realism.

The main goal was to develop an adapted solutions for the case organization, but the
needs and pre-assumptions of the situation today were not wanted to be taken into con-
sideration in the research. The solution was built on the findings made in the case organ-
ization and the research process was not wanted to be a limitation for the research. There-
fore there was a need to find a flexible research approach to determine the current situa-
tion. According to Saunders et al. (2009, p. 127) inductive research approach is suitable
for research where purpose of it is to explain some situation or problem, because it does
not limit the researcher with certain research structure. Inductive research approach al-
lows the research to adapt to the changes or alternative solutions that might appear during
the research process. (Saunders et al. 2009, p. 127) To be successful, research done with
an inductive approach needs a clear research purpose, but the theoretical framework does
not need to have an exact definition. (Saunders et al. 2009, p. 490). Therefore inductive
approach fitted to the needs of this thesis.

Because this thesis used a single organization as scope for the research, a case study was
a natural choice for this purpose. According to Hirsjarvi et al. (2008) case studies are
often used to study processes and individual cases that are closely related to their context.
The subject on a case study is a case scenario or group of cases, and the aim of it is usually



to present some kind of a phenomenon. (Hirsjarvi et al. 2008) A case study strategy in-
cludes an empirical study which emphasizes the importance of a context to the research.
This means that the research scope needs to be clearly defined. Also different data sources
and collection techniques are often needed to be used in a case study. This way the re-
search can have broader approach to the case study. (Saunders et al. 2009, p. 146) Yet,
because of the one of limitations of this thesis was resources, only one research techniques
was chosen, but it was chosen to provide an approach that was broad enough.

Quality and relevance are quite subjective depending on the purpose and usage of docu-
ments, therefore it was justified to include the experiences and opinions of documentation
management stakeholders in the research. The research did not want to limit the answers
only to restricted questions, therefore qualitative research methods are suitable for this
research. Qualitative study methods are also emphasized in inductive research approach
(Saunders et al. 2009, p. 127). The purpose of qualitative research is to consider the gath-
ered material from several different point of views instead of testing already made hy-
pothesis. Therefore we can define that the qualitative research objective is to revel unex-
pected results (Hirsjéarvi et al. 2007). Still when using both, qualitative and quantitative
research methods, it is more likely to find unpredictable solutions (Saunders et al. 2009,
pp. 153-154). Quantitative study methods are closely related to realism and can be inter-
pret as objective study methods, because the end results can be explained with logical
reasoning. Therefore selection of the right sample of people to represent the research
scope is essential in quantitative research. One characteristic of quantitative research is
that the results can be presented in a table and the results can be analyzed statistically
(Hirsjarvi et al. 2007, pp. 135-137).

Qualitative and quantitative study methods can be seen to complete each other, for exam-
ple by visualizing different meaningful phenomena with numbers (Hirsjarvi et al. 2007,
pp. 132-133). Mixed-method research refers to the choice of using both quantitative and
qualitative data gathering and analyzing methods together to get the benefits of both re-
search methods. In mixed-method research, study and analysis methods are not mixed,
thus quantitative data is analyzed with quantitative and qualitative data with qualitative
analyzing methods. (Saunders et al. 2009, pp. 153-154) This study method was chosen,
because the result of the research did not wanted to be limited to one of these methods.
Also the benefits from the both methods, the objective approach with logical reasoning
but still the ability to be flexible and gather broader vision of the situation was needed.

The goal of this thesis was study the present situation, because considering a longer period
of time was not seen to bring any benefits for the research. In this case, cross-sectional
study strategy was a natural choice as a time horizon, because cross-sectional study strat-
egy means that the research is concentrated on a particular time and phenomenon in one
organization (Saunders et al. 2009, p. 155). Empirical research method called the Delphi
method is a good tool to be used in situations where there is need for better understanding
of some phenomenon (Skulmoski et al. 2007). The Delphi method of the first decade was



mostly used for forecasting. Today common applications of the Delphi method, for ex-
ample in information system research, is to develop concepts or frameworks or forecast
and issue prioritization or identification. (Okoli & Pawlowski 2004) The Delphi method
is an efficient and flexible tool in cases when the goal is to gather more knowledge about
problems and opportunities (Skulmoski et al. 2007).

The Delphi method uses a group of people that have a good understanding of the situation
to generate a consensus of the answer to the research topic (Saunders et al. 2009, Skul-
moski et al. 2007). Because the Delphi method results are based on the expert opinions,
the point of choosing the most suitable experts in the panel can be seen as one of the most
important part of the research (Okoli & Pawlowski 2004). The Delphi method can be
divided into different iteration rounds:

1. In the first iteration the chosen experts will answer to clearly explained questions
about the research subject area. The experts also need to provide a justification for
their answers. (Awad & Ghaziri 2004) These answers will be analyzed without
giving any weight on the matter who has given the answer (Skulmoski et al. 2007).

2. Inthe second iteration, the experts are given a summary of the answers collected
from the previous iteration. Knowing the answers of the others, the experts can
choose to change their answer or keep their previous answers and then give rea-
sons for their decisions. (Awad & Ghaziri 2004) The purpose of this round is to
give the panelist a chance to change their answer according to the new information
they are given (Skulmoski et al. 2007).

3. From the third iteration forward, the second iteration is repeated as many times as
it is needed. In the end, these answers are collected in a summary. In this way a
consensus between the experts can be achieved and the answers that are not mu-
tually agreed opinions can be discarded from the end result. (Awad & Ghaziri
2004) This iteration can be called as a controlled feedback (Skulmoski et al. 2007).

Because the next iteration depends on the analysis made on the previously received an-
swers, the Delphi method allows to adapt the questions in the following iterations. This
makes the Delphi method more dynamic and helps to gather more profound understand-
ing about the research problem. (Okoli & Pawlowski 2004).

The Delphi method results are based on the expert opinions, therefore the point of choos-
ing the most suitable experts in the panel can be seen as one of the most crucial part of
the research (Okoli & Pawlowski 2004). It is also important to consider how and in which
context the questions are presented, because wrongly positioned questions might affect
to the common understanding of the subject area and thus to the accuracy of the answers.
The Delphi method allows the respondents to be anonymous for the other attendees.
(Awad & Ghaziri 2004) The method does not require the experts to meet physically,
which is also beneficial in when using experts around the world (Okoli & Pawlowski
2004). This research method was chosen because of these benefits for this research. To



gather a broad view of the situation, the experts chosen for this research were not wanted
to be limited to the same place as the researcher was. Furthermore some more sensitive
problems or challenges can be found when the participants can be anonymous.

The theoretical base for this study was collected from various related literature and re-
search. The purpose for presenting theoretical background was to create an understanding
about the subject and previous studies in the research scope. The theory was gathered to
state the main frameworks, common study areas and results of previous researches. The
theoretical base should be created by combining timely and relevant knowledge that is
critically evaluated. It is also important to explain the main term used to avoid misunder-
standings. (Hirsjarvi et al. 2007).

1.5 Research structure

The thesis was divided into four different parts: introduction to the subject, theory based
on literature, empirical research conducted in the case organization, and result developed
based on the theoretical and empirical parts (see Figure 4).

. eChapter 1. Introduction
Introduction . .
eIntroduction to the subject and research

f

eChapter 2. Knowledge management

eIntroducing information and knowledge and how to manage
them

Theor < eChapter 3. Documentation management
4 eIntroducing documents, documentation lifecycle and processes
eChapter 4. Quality management

eQuality definition, quality management and documentation
quality management

hY4

eChapter 5. Documentation quality managementin the
organization

eDescription of case scenario and conducting the research of
Empirical research < current state of documentation quality management

eChapter 6. Analysis of the current state
eResults of the empirical research: findings of the current state

hAY4

eChapter 7. Documentation quality management improvements

eImprovement proposals for the present state based on the
research findings and theoretical background

Results <
eChapter 8. Summary and conclusions
eSummary, implications, limitations and suggestions for future
research

Figure 4. The structure of the thesis
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The purpose of the introduction was to define the subject, explain the goal and signifi-
cance of the research and to create the research plan. One important part of the introduc-
tion was to present the background of the research, research problem and questions. Also
the research scope and research methodologies were chosen as a context for the research.

In the theoretical part, the literature was presented from relevant previous research related
to the study subject. This part was divided into three chapters; knowledge management,
documentation management and quality management. The relevance of the literature was
evaluated for example by the timeliness and the scope of the material. The used material
was collected from different scientific databases and libraries, like Science Direct, Sco-
pus, ProQuest ebrary, and Google Scholar by combining related search words; “Docu-
ment”, “Documentation”, “Knowledge”, “Quality”, “Process” and “Management” .

The empirical part includes the planning and performing the research and analyzing the
empirical research outcomes. Explaining the case scenario and research process was im-
portant for understanding the context of the research. In this part, it was also essential to
consider the limitations and challenges that might appear during the research. In a re-
search plan, it was important to define and choose the correct target group and define
accurate research questions to reach the goal of the research. In this thesis, the used re-
search technique was Delphi method. In the planning phase also recruiting people for the
research was important. The participants chosen as document quality management ex-
perts for this research were the documentation management stakeholders: the people that
are creating, approving and using the defined documents inside and outside the organiza-
tion. Three iterative rounds were used to gain consensus within the research groups. The
answers from each round were gathered and analyzed and the results were presented as
answers to the questions presented in empirical research.

The last part of the thesis was to propose improvements for the organization according to
the analysis made in the empirical research part and by using theoretical frameworks pre-
sented in the literature review. The developed solutions utilized the strengths and improve
weaknesses that were found in the analysis. In the end, the presented improvements and
the results of research were evaluated.
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2. KNOWLEDGE MANAGEMENT

2.1 Knowledge and information

Knowledge is an important resource for organizations as it enables organizations to run
their core business (Awad & Ghaziri 2004, p. 146). It is argued that knowledge is also the
most important tool to endure and compete in ever more global and competitive business
environments (Davis et al. 2005, p. 5). However individuals receive more information
that they are even able to utilize. Thus with efficient knowledge and information manage-
ment, organizations are able to gain competitive advantage by managing these extensive
knowledge flows. (Lee & Yang 2000, pp. 784-785) Because of the tangible nature of
knowledge, the management of knowledge cannot be applied the same meanings than the
other organizational assets. Unlike other assets, the amount of knowledge does not de-
crease or knowledge is not lost when shared, but actually it increases and it gains more
value. (Gasik 2011, p. 26; Megill 2005, pp. 6-7). This means that knowledge needs sepa-
rate management methods, tools and practicalities to be effectively utilized.

To understand how to effectively manage and bring value from knowledge, the context
and nature of knowledge should be defined. One commonly utilized model to present the
nature knowledge in knowledge and information management theory is the DIKW (Data,
information, knowledge and wisdom)-hierarchy presented in figure 5 (Rowley 2007, p.
164). The DIKW-hierarchy divides knowledge in separate levels, providing a context and
describes the relations and processes of different levels from data to wisdom (OGC 2007a,
p. 146; Rowley 2007, pp. 164-165). DIKW-hierarchy is sometimes also called as
knowledge hierarchy or information hierarchy (Rowley 2007, pp. 164-165).

Low | m 1 High

Knowledge
Programmability Value
. Meanin
Computerinput Information Humanignput
High I Data | Low
y

Figure 5. DIKW-hierarchy for the knowledge levels (Adapted from Rowley (2007),
p. 176)

Data is about raw unprocessed facts and statements about some subject event in unor-
ganized form (OGC 2007a, p. 146; Awad & Ghaziri 2004, p. 36; Berztiss 2001, p. 438).
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It can be defined as symbols, pieces of information, or observations about events, envi-
ronment, or objects (Becerra-Fernandez et al. 2014, p. 4; Rowley 2007, p. 166). Data is
highly depended on computer input (Rowley 2007) and because it does not have any
contextual meaning, it is also highly certain (Berztiss 2001, p. 438). Data has the lowest
value of the levels of information, because it cannot be used as it is (Wiggins 2012, p.
48). But as data is highly programmable, it can be collected together to create numerical
and statistical information and it is usually managed with information systems (Becerra-
Fernandez et al. 2014, p. 5; Wiggins 2012, p. 48).

Unlike data, information contains understanding about the context and relations and it is
related to some meaning or purpose. Information can be created by aggregating format-
ting data in a form that it can be interpreted. (OGC 20074, p. 146; Awad & Ghaziri 2004,
pp. 36-37; Lee & Yang 2000, p. 783) When defining information, it can be said to be data
that has a context and purpose (Becerra-Fernandez et al. 2014, p.4). Therefore infor-
mation can be seen as facts or description of a certain subject or as an answer to a question
(Wiggins 2012, p. 48; Rowley 2007, p. 166).

Like information can be derived from data, also knowledge can be refined from infor-
mation (Awad & Ghaziri 2004, p. 37). Knowledge can be developed when information is
tested, interpreted, analyzed or applied in a certain context (OGC 2007a, p. 146; De-
bowski 2006). In ITIL v3’s definition of knowledge, it exists in people in a tacit form as
their experiences and values (OGC 2007a, p. 146). When thinking of creation of
knowledge, it can be argued that knowledge is crated with induction and information with
deduction (Berztiss 2001, p. 438). If two different organizations have the same infor-
mation, the result of evaluating it might be different. This is because knowledge is often
received with experience, which means that for information to be knowledge, it needs
awareness or familiarity of that gained fact (Wiggins 2012, p. 48). Therefore knowledge
can be seen as a combination of information, experience and skills (Rowley 2007). Thus
knowledge is needed to use information (Berztiss 2001, p. 438) and knowledge in some-
body’s perspective can be information for somebody else (Lee & Yang 2000, p. 783).

Wisdom is in the top of DIKW-hierarchy and it has the most valuable knowledge asset in
an organization (Rowley 2007). Wisdom can be defined as an awareness of certain con-
text and it has the highest level of understanding and context of the knowledge levels.
(OGC 2007a, pp. 146-147). Wisdom is the most valuable level of knowledge and its value
comes from able to create and apply solutions, interpretations and answers to questions
and problems. Thus wisdom increases efficiency and quality when making decisions.
Wisdom can be also seen as utilization of previous levels; how knowledge and infor-
mation are used and what judgements can be made according to them. (Rowley 2007)

The knowledge levels also imply that knowledge can be created from information and
data, which means that knowledge can be created with a process of refining data to infor-
mation and information to knowledge (Gao et al. 2008, p. 10). When going up to the
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DIKW-hierarchy, the uncertainness grows while human input and the value increases
(Rowley 2007; Berztiss 2001, p. 438). Thus when there is a need to gain knowledge or
wisdom, it is crucial to understand the importance of human involvement. Even though it
is common to use DIKW-hierarchy to define these levels of knowledge, there are still
differences of how these levels are interpreted. One reason for this is that information and
knowledge has been studied on different theoretical frameworks and study areas, a com-
mon definitions of the nature information or knowledge has yet been created (Rowley
2007).

Other common way to define knowledge, is to divide knowledge into two types; tacit and
explicit knowledge (Wiggins 2012, p. 36). This divination to tacit and explicit knowledge
and the dynamics between them was introduced to knowledge management by Nonaka
and Takeuchi (1995). Tacit and explicit knowledge can sometimes also be called as know-
how and know-what (Awad & Ghaziri 2004, p. 47). Tacit knowledge is personal
knowledge within people and gained with experience (Choo 1996, p. 334; Nonaka &
Takeuchi 1995, pp. 9-10). Because of its nature, it is hard to articulate to other people or
formalize (Lee & Yang 2000, p. 784; Choo 1996, p.334). As tacit knowledge is hard to
explain and it cannot be documented and shared as easily as explicit knowledge can, it
creates its own challenges on knowledge management (Debowski 2006, p. 18). Tacit
knowledge is also more difficult to find and reserve within organizations. As it can only
be stored inside people, it also might be easily lost from organization with employees
without sharing it. (Debowski 2006, p. 18; Awad & Ghaziri 2004, p. 47). Common way
to share tacit knowledge is through human-to-human communication and teaching (Awad
& Ghaziri 2004, p. 47). Explicit knowledge, unlike tacit knowledge, is formal knowledge
(Choo 1996, p. 334). Because of its form, explicit knowledge is easy to articulate and it
can be easily captured and shared through documents, databases and other records (Row-
ley 2007, p. 174; Lee & Yang 2000, p. 784). Explicit knowledge is knowledge that can
be documented and shared without direct contact with another person or organization
(Awad & Ghaziri 2004, p. 47; Lee & Yang 2000, p. 784). Th