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ABSTRACT 

Jani Haakana: Improving knowledge management between developers and consumers of 
business analytics with conceptual modelling 
Master of Science Thesis 
Tampere University 
Master’s Degree Program in Information and Knowledge Management 
April 2020 

 

Organizations’ increased demand for optimization of business processes and their outcomes 
in the recent years has increased the popularity of business analytics solutions. It has been 
pointed out in the literature that many organizations have had challenges in integrating business 
analytics solutions to their businesses. Often these challenges are caused by the difference in 
both knowledge and expertise of the different stakeholders involved in the solution. The develop-
ers of the business analytics solutions might be more knowledgeable about the data assets and 
the logic of the solutions, whereas the consumers of the solution might be more familiar with the 
use of the analytical insight of the solution and with the real-world business processes. 

This study processes these challenges through knowledge management perspective. The 
main objective of knowledge management is to help an organization to utilize all of its available 
information effectively. This study utilizes the framework of conceptual modelling for knowledge 
creation in the context of business analytics solutions. The main objective of conceptual modelling 
is to share knowledge between developers and consumers of an information system. 

 The ultimate goal of the study is to find conceptual modelling methods for the different ele-
ments of business analytics solutions, to identify knowledge management challenges related to 
case organization’s business analytics solutions and to offer action recommendations for the case 
organization how it should utilize conceptual modelling methods to mitigate the identified chal-
lenges. The case organization of the study is a Finnish forest industry company, which has inte-
grated various business analytics solutions to its businesses. 

First, an extensive literature review was conducted about knowledge management and con-
ceptual modelling. This review was utilized to create a research framework for the empirical part 
of the study. Based on the literature review, an effective conceptual modelling method was iden-
tified for linking data assets to business concepts, tying the logic of the solution to real-world 
processes and to connect to analytical insight of the solutions to organization’s business goals. 
Additionally, important factors for both knowledge sharing in cross-unit collaboration and 
knowledge application outside of its original context were discovered. The empirical material was 
gathered by interviewing both developers and consumers of business analytics solutions in the 
case organization.  

As a result of the semi-structured interviews, various knowledge management challenges re-
lated to the case organization’s business analytics solutions were identified. The interviewees 
pointed out issues related to the transparency of business analytics solutions, identification of key 
knowledge aspects to the collaborating party and knowledge codification about the business an-
alytics solutions between its developers and consumers. 

Based on the identified challenges, an overall action recommendation is proposed in the study 
to support the implementation of conceptual modelling methods related to data assets, the logic 
and the use of the analytical insight in business analytics solutions. Based on the previous litera-
ture, the study concludes that challenges related to the transparency of business analytics solu-
tions and recognizing the key aspects of knowledge to the collaborating party are mitigated via a 
successful knowledge creation process. 

 
 
 
Keywords: Knowledge management, conceptual modelling, business analytics, developer, 
consumer 
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Organisaatioiden kasvanut tarve liiketoimintaprosessien sekä niiden tulosten optimoimiksesi 
on kasvattanut liiketoiminta-analytiikkaratkaisujen suosiota viime vuosina. Kirjallisuudessa on 
tunnistettu, että moni organisaatio on kokenut haasteita liiketoiminta-analytiikkaratkaisujen imple-
mentoinnissa heidän liiketoimintaansa. Usein nämä haasteet johtuvat analytiikkaratkaisujen ke-
hittäjien ja käyttäjien erilaisesta osaamis- ja erikoistumistaustasta. Liiketoiminta-analytiikkaratkai-
sujen kehittäjät ovat enemmän perehtyneitä ratkaisun tietoresursseihin sekä itse ratkaisun logiik-
kaan eli prosessiin, jolla analytiikan lopputuote on laskettu. Liiketoiminta-analytiikkaratkaisun 
käyttäjät ovat taas usein perehtyneempiä analytiikkaratkaisun lopputuotteen käyttöön, esimer-
kiksi mihin liiketoiminnallisiin kysymyksiin sillä pyritään vastaamaan, sekä reaalimaailman liiketoi-
mintaprosesseihin.  

Tutkimus käsittelee näitä haasteita tietämyksenhallinnan viitekehyksen kautta. Tietämyksen-
hallinnan tavoite on auttaa organisaatiota hyödyntämään tehokkaasti sen käytettävissä olevaa 
tietoa. Tutkimus hyödyntää myös käsitemallinnuksen viitekehystä jaettavan tiedon luomiseksi. 
Käsitemallinnuksen tavoite on jakaa tietämystä järjestelmän käyttäjien sekä kehittäjien välillä. 

Tutkimuksen tavoitteena on löytää käsitemallinnuksen avulla keinoja liiketoiminta-analytiikka-
ratkaisun eri osatekijöiden kuvaamiseen, tunnistaa kohdeorganisaation liiketoiminta-analytiikka-
ratkaisuihin liittyviä tietämyksenhallinnan haasteita sekä tarjota toimintasuosituksia siitä, kuinka 
kohdeorganisaatio voisi hyödyntää käsitemallinnusta näiden haasteiden ratkaisemiseksi. Tutki-
muksen kohdeorganisaatio on suuri suomalainen metsäalan yritys, joka on ottanut käyttöön pal-
jon erilaisia liiketoiminta-analytiikkaratkaisuja. 

Tutkimuksen aluksi toteutettiin kirjallisuuskatsaus tietämyksenhallinnasta sekä käsitemallin-
nuksesta, minkä pohjalta luotiin viitekehys tutkimuksen empiirisen vaiheeseen. Kirjallisuuskat-
sauksen perusteella tunnistettiin soveltuva käsitemallinnusmenetelmä sekä tiedon koontiin ana-
lytiikkaratkaisun tietoresurssien, logiikan että sen lopputuotteen käytön osalta. Tämän lisäksi kir-
jallisuuskatsauksessa tunnistetiin vaikuttavia tekijöitä erityisesti tiedon jakamiseen eri yksiköiden 
yhteistyön välillä sekä tiedon hyödyntämisessä sen alkuperäisen kontekstin ulkopuolella. Empii-
rinen aineisto kerättiin haastattelemalla kohdeorganisaation liiketoiminta-analytiikkaratkaisujen 
kehittäjiä sekä käyttäjiä. 

Teemahaastatteluiden tuloksena tunnistettiin useita tietämyksenhallinnallisia haasteita liittyen 
kohdeorganisaation liiketoiminta-analytiikkaratkaisuihin. Haastateltavat toivat esille ongelmakoh-
tia analytiikkaratkaisun osatekijöiden läpinäkyvyydestä, yhteistyökumppaneiden keskeisten tieto-
tarpeiden tunnistamisesta sekä liiketoiminta-analytiikkaratkaisun osatekijöiden tiedon koonnista 
sen kehittäjien sekä käyttäjien välille. 

Tunnistettujen haasteiden perusteella tutkimuksen toimintasuositus kohdeorganisaatiolle on 
käsitemallinnusmenetelmien hyödyntäminen tietämyksenhallinnan tehostamiseksi sekä liiketoi-
minta-analytiikkaratkaisun tietoresursseihin, sen logiikkaan sekä ratkaisun lopputuotteen käyt-
töön liittyen. Tutkimus toteaa myös aikaisemman kirjallisuuden avulla, että onnistunut tiedon luo-
misprosessi helpottaa myös haasteita tiedon läpinäkyvyyteen sekä yhteistyökumppaneiden kes-
keisten tietotarpeiden tunnistamiseen. 
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1. INTRODUCTION 

1.1 Research background and motivation 

The use of business analytics has become a popular topic in many organizations during 

the recent years (Holsapple et al. 2014; Ransbotham et al. 2016). Business analytics 

(BA) is defined as “accessing, aggregating, and analyzing large amounts of data from 

diverse sources to understand historical performance or behavior, or to predict – or man-

age – outcomes” (Tyagi 2003, p. 12). The increase in its popularity can be explained by 

the potential value that BA could help business organizations to meet the increased de-

mand for optimizing business processes and outcomes (Holsapple et al. 2014). 

However, many organizations have struggled to effectively implement BA solutions in 

their businesses. Unsuccessful implementation of BA solutions might result in less busi-

ness value and competitive advantage compared to organizations’ expectations. Even 

though the amount of useful data has grown significantly, simultaneously the ability to 

turn data into valuable insights to guide the business has decreased. Ransbotham et al. 

(2016) points out that these struggles in BA implementation are caused by growing com-

plexity of data and analytics. 

Effective implementation of BA solution requires aligning analytics initiatives with organ-

ization’s business strategies and defining its informational requirements (Gordon 2017; 

Nalchigar & Yu 2018). Ransbotham et al. (2016) also emphasizes management’s aware-

ness of data in an organization as an essential factor. More specifically, McKinsey (2013) 

points out three key challenges in implementation of an analytics solution: deciding what 

data to use, establishing the logic to create value through the analytics solutions and 

utilizing the insights gained from analytics solutions in organizations’ decision-making. 

Nalchigar & Yu (2018) argue that challenges in these areas occur because of the diverse 

knowledge and expertise between different BA roles. The two main roles in this context 

are the analytics developers and the analytics consumers. BA developers refer to the 

developers of the BA solutions, while BA consumers are the individuals who utilize re-

sults of these analytics solutions in their decision-making in organizations. While BA con-

sumers are often very knowledgeable about both business goals and processes, they 

might not understand how BA solutions are created to support them. On the other hand, 

BA developers are more often familiar with both the data assets and logic of the BA 
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solutions, but might not realize why business organizations request BA solutions: what 

is their contribution to organization’s business goals or what are the real-world business 

processes behind the solutions. 

According to Iftikhar et al. (2003), the main purpose of knowledge management (KM) is 

“to ensure that the business actually uses and exploits the knowledge inherent in the 

company in an effective manner” (Iftikhar et al. 2003, p. 61). The lack of sufficient 

knowledge about BA solutions combined with varying knowledge between BA roles is 

precisely why there is a need for managing knowledge across different BA roles. This is 

important because different groups might have different key attributes for the same 

knowledge. Juristo & Moreno (2000) outlines the aim of conceptual modelling in infor-

mation system development context to “representation of the problem domain performed 

for the purpose of understanding and communication between developers and users” 

(Juristo & Moreno 2000, p. 104). Storey & Song (2017) align the objective of conceptual 

modelling with previously mentioned knowledge management challenges and highlight 

its value for effective implementation of BA and how conceptual modelling could mitigate 

its challenges. 

The case organization of the study is a major Finnish-based multinational forest industry 

company with multiple subsidiaries. Because of its complex organizational structure, re-

fining knowledge management processes is vital in order to enable high performance of 

the case organization. The case organization is utilizing BA solutions throughout the or-

ganization, both across and within business unit limits. This often leads to a previously 

mentioned situation where developers and consumers of the BA solutions have different 

professional backgrounds and expertise, which creates challenges to successfully carry 

out BA solutions from the knowledge management perspective.  

Because of previously mentioned differences in expertise, creating knowledge about a 

BA solution in a way that enables to share it across different business units and BA roles 

and apply it without expertise about the subject is essential to successfully integrate BA 

solutions into day-to-day business processes. Particular attention in this study is given 

to knowledge management about what data is linked to business concepts, how the logic 

of analytics solutions is established and why analytical insight of the BA solution is re-

quested by business organizations. 
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1.2 Research questions, objectives and scope 

The main research question of the thesis is phrased as “How conceptual modelling can 

improve knowledge management processes between developers and consumers of 

business analytics solutions”. Sub-questions include 

• What potential use-cases conceptual modelling has for improving knowledge 

management processes related to business analytics solutions? 

• What are the current knowledge management challenges in the case organiza-

tion regarding business analytics solutions that could be solved with conceptual 

modelling? 

• How conceptual modelling should be utilized in the case organization to resolve 

current knowledge management challenges regarding business analytics solu-

tions? 

The ultimate goal of this thesis is to learn about potential use-cases of conceptual mod-

elling in BA solutions, recognizing the current knowledge management challenges re-

garding those solutions and to give recommendations on how to improve knowledge 

management of BA solutions between its developers and consumers. In short, the ob-

jective is to help consumers of BA understand how and developers of BA understand 

why BA solutions are carried out in the case organization. The research problem is pre-

sented in Figure 1. 

 

The case organization has defined specific roles beyond just developers and consumers 

in their BA solutions. For the purposes of this thesis, this framework is simplified to in-

clude just developers and consumers of BA. This choice was made in order to compare 

different business analytics solutions by identifying the state of their knowledge manage-

Figure 1. The visualization of the research problem. 
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ment processes and the potential challenges in them. Knowledge management chal-

lenges related to BA solutions have also been discussed in the case organization. That 

is ultimately why a research in a form of this thesis is conducted about the matter. The 

objective is to find out more about the current situation in the case organization and how 

to improve it. 

To achieve the research goals, the intention of this study is to conduct semi-structured 

interviews to evaluate the current state of knowledge management regarding BA solu-

tions from an integrated view of both knowledge management and conceptual modelling. 

The integrated framework is introduced in chapter 4.2. 

The interview scope was chosen based on the suitability of the case organization’s busi-

ness analytics solutions for the thesis and on the availability of the interviewees during 

the empirical phase of the thesis. The suitability was determined based on the complexity 

of the analytics solution. This meant that the combination of data sources, the logic of 

analytics and the use of analytical insight is complicated and it is important to research 

on it from the knowledge management standpoint. Another aspect that affected the se-

lection of the interview scope was variety. To interview the roles involved in diverse busi-

ness analytics solutions was attractive to both academics and in the best interest of the 

case organization. Because of the variety, the results of this thesis can be considered 

also applicable more widely than the scope of the case organization. 

1.3 Research structure 

This chapter will introduce research structure of the thesis and how the chapters are 

connected to its research questions. From the research question standpoint, this thesis 

can be divided into three separate parts, each one of them focusing on a single research 

sub-question. This partition is not rigorous. Hence there are sections in these chapters 

that will answer to other research sub-questions as well. As a result, these three parts 

together will form an answer to the main research question. 

Chapters 2 and 3 focus mainly on forming a theoretical background for the empirical part 

of the thesis. The main emphasis in these chapters is to answer the first research sub-

question – “What potential use-cases conceptual modelling has for improving knowledge 

management processes related to business analytics solutions?”. 

More specifically, the second chapter of the thesis takes a deep dive into the theoretical 

background of knowledge management, aiming to offer a comprehensive overview of 

knowledge management. Three subsections of the chapter, from 2.3 to 2.5, focus more 

to the specific angle of the thesis related to knowledge management and its processes. 
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The third chapter of the thesis aims to deliver a firm theoretical background of conceptual 

modelling. Subsections 3.2.2, 3.2.3 and 3.2.4 introduce the conceptual modelling meth-

ods included in the research framework and bridge the gap between data and real-world 

business. These models offer applications for explicit knowledge codification of data as-

sets, the logic of analytics solution, and the use of analytical insight of the BA solutions. 

The fourth chapter links the research framework to the research methodology. The chap-

ter opens by establishing a research framework based on the two previous chapters. The 

rest of the chapter outlines how the empirical part of the thesis was conducted. From the 

research sub-question standpoint, the fourth chapter concludes by answering the first 

research sub-question and provides a research framework that is utilized in the next 

chapter to answer the second research sub-question. 

The fifth chapter answers the second research sub-question – “What are the current 

knowledge management challenges in the case organization regarding business analyt-

ics solutions that could be solved with conceptual modelling?” – by discussing the results 

of the semi-structured interviews. This is carried out by presenting different views of the 

interviewees and highlighting direct quotes from the interviews to support them. 

The final chapter concludes the thesis by presenting its main findings. It sums up the 

answers of the first two sub-questions, and based on those conclusions, figure out the 

answers to the third research sub-question – “How conceptual modelling should be uti-

lized in the case organization to resolve current knowledge management challenges re-

garding business analytics solutions?”. This chapter also points out the reliability and 

general applicability of its results, the limitations of the study, and the future research 

directions. 
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2. KNOWLEDGE MANAGEMENT 

2.1 Background 

2.1.1 Definition 

Due to the increased amount of content on the internet and the increase of network 

speed, the amount of available content for organizations has grown considerably during 

the last few years. At the same time, the technology to store content has become cheaper 

and more efficient. Furthermore, the increased pace of working life means that 

knowledge expires faster than ever. These simultaneous developments have led organ-

izations to have huge amounts of data, information and knowledge. Thus, its successful 

management has become a vital issue for them. 

Content in organizations is often split into three main categories: data, information and 

knowledge, and the concept of knowledge management extends to all of the three cate-

gories. Data is considered as facts: it does not declare if some piece of content is bad or 

good, it just tells how it is (Davenport & Prusak 1998). Even though data is considered 

as facts, it does not ensure its quality. Dimensions of data quality includes measures like 

availability, usability, reliability, relevance and presentation quality (Cai & Zhu 2015). In-

formation is more processed form of content than data. This is achieved by adding value 

to content via contextualizing, categorizing, calculating, correcting and condensing it 

(Davenport & Prusak 1998). Information is defined as a message that is in a written, 

audible or visible form. Its goal is to inform the recipient and have an impact on his/her 

judgment (Davenport & Prusak 1998). Unlike data, information has a meaning and thus 

can communicate what is the purpose of the content. The third form of content, 

knowledge, originates from information, and is created by comparing, recognizing con-

sequences of, connecting and creating conversations about information. Davenport & 

Prusak (1998) defines knowledge as “a fluid mix of framed experience, values, contex-

tual information, and expert insight that provides a framework for evaluating and incor-

porating new experiences and information” (Davenport & Prusak 1998, p. 5). Different 

forms of content are presented in a knowledge pyramid, as shown in Figure 2. 

Knowledge is often split further into two main categories: tacit and explicit. Knowledge 

management addresses both forms of knowledge. Explicit knowledge is defined as 

knowledge that is easily convertible into tangible form such as documentation or image. 
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That makes explicit knowledge easier to codify, share and apply throughout an organi-

zation. Most of knowledge, approximately 80-85%, is in tacit form. Tacit knowledge is 

defined as know-how, knowledge and experience about how something is done. These 

forms of knowledge are difficult to convert into any tangible form, which makes it more 

challenging to manage (Dalkir 2011). That also makes managing tacit knowledge im-

portant for organizations, especially from the risk management standpoint, because 

sharing and transferring tacit knowledge requires coaching and mentoring, and naturally 

that cannot be done without the person with the expertise of in that field. Differences of 

tacit and explicit knowledge are highlighted in Table 1. 

 

Tacit knowledge Explicit knowledge 

Know-how about how something is done Knowledge about what something is 

Most of knowledge Small portion of knowledge 

Complex Simple 

Sharing requires coaching and mentoring Easy to convert into a tangible form 

Difficult to manage Easier to manage 

There are various definitions of knowledge management found in the literature. Some of 

them focus more on the KM processes (Ipe 2003), some on the organizational culture 

(Park et al. 2004) and some on technology enabling the whole phenomenon (Edwards 

et al. 2005). The lack of universally agreed definition is why the field of knowledge man-

agement is claimed to exist in “pre-science” phase (Hazlett et al. 2005, p. 31). But it is 

agreed in the literature (Dalkir 2011; Intezari et al. 2017) that knowledge management is 

Figure 2. The knowledge pyramid. 

Table 1. Differences between tacit and explicit knowledge (Dalkir 2011; Davenport & 
Prusak 1998). 
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a highly multidisciplinary subject. Because of its multidisciplinary nature, KM can be ap-

plied for example in the fields of information and library science, organizational science 

and education and training. Despite of its various definitions, knowledge management 

can be defined as a comprehensive concept for organizing processes, technology, peo-

ple and organization in order to create value by knowledge re-use and innovation (Dalkir 

2011). KM is realized by creating corporate memory through encouraging processes of 

knowledge creation, knowledge sharing and knowledge application. KM enables contin-

uous organizational learning by utilizing valuable learned lessons and sharing best prac-

tices within an organization.  

Organizational learning is a continuous process in which new knowledge are developed 

from past experiences and enable the improvement on organizations’ performance (Ji-

ménez-Jiménez & Sanz-Valle 2011).  This learning process occurs at three different lev-

els: individual, group and organizational levels (Crossan et al. 1999). Learning though 

these levels is sequential and begins from the individual level. The 4I framework of Cros-

san et. al (1999) includes intuiting, interpreting, integrating and institutionalizing pro-

cesses. Intuiting is a process of recognizing new patterns based on personal experience 

and it occurs on individual level. The second process, interpreting, occurs on both indi-

vidual and group levels. Interpreting is defined as refining the new patterns created by 

intuiting and explaining them to others through words, cognitive maps or actions. The 

third process or organizational learning, integrating, is a process of developing shared 

understanding within groups and an organization and thus occurs on both of those levels. 

Institutionalizing is the final process of organizational learning in which the learning that 

has occurred on the previous levels is embedded into the whole organization. As the 

result of the organizational learning processes, change occurs on all three levels. 

There are also various definitions for knowledge management processes without one 

globally agreed definition found in the literature (Ipe 2003; Lee et al. 2005; Dalkir 2011; 

Intezari et al. 2017). By recognizing similar elements from these various definitions of 

previous literature, the main KM processes can be classified as knowledge creation, 

knowledge sharing and knowledge application (Dalkir 2011; Intezari et al. 2017). These 

main KM processes are introduced in more detail in chapter 2.2.1. Multiple sources di-

vide knowledge management processes to even more specific pieces, but they can still 

be categorized as a part of these three main KM categories (Intezari et al. 2017). The 

main KM categories have been named differently across the literature but have mostly 

the same meaning behind them (Goldoni & Oliveira 2010; Dalkir 2011; Tuamsuk et al. 

2013; Intezari et al. 2017). 
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People are a critical aspect of establishing successful knowledge management. 

Knowledge is personal and holds power, and thus cultural aspects influence individuals’ 

knowledge-related interactions (Dalkir 2011; Davenport & Prusak 1998; Intezari et al. 

2017). Organizational culture is defined by the shared values of its members, accepted 

norms inside the organization and its visible artifacts. Organizational culture impacts both 

individuals’ attitudes and behavior. Organizational knowledge culture indicates how an 

organization “views and facilitates both learning and innovation, including how it encour-

ages employees to build the organizational knowledge base” (Jain & Jeppensen 2013, 

p. 353). Successful organizational knowledge culture is achieved when knowledge man-

agement processes are considered valuable, conducting them is being rewarded and 

they have become a natural part of the daily business. 

2.1.2 Objectives 

Wiig (1997) defines the main objectives of knowledge management as two-fold: helping 

an organization to reach its business goals by acting “as intelligently as possible” and 

otherwise realizing the value of its knowledge assets. Recent literature (McManus & 

Loughridge 2002; Dalkir 2011) expands the two main objectives, and defines them more 

specifically with KM processes as identifying valuable knowledge assets, encouraging 

innovation by creating new knowledge, building and maintaining corporate memory and 

sharing valuable knowledge across an organization. The main objectives of knowledge 

management are visualized in Figure 3. 

 

Figure 3. The main objectives of knowledge management. 
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Achieving these objectives enable organizations to be more efficient through knowledge 

re-use. Knowledge re-use leads to improved performance and shared best practices 

across the organization, which in turn enable further innovation and continuous improve-

ment. As Wiig (1997) stated, the purpose of KM is not to exist as separate function inside 

an organization but to support it in reaching its business goals. Continuous improvement 

is defined as one of the objectives of knowledge management, another objective that 

could be derived from it is establishing competitive advantages for an organization (Wiig 

1997). This is achieved by effectively identifying valuable knowledge assets and consist-

ently making use of them within an organization, which requires the refinement of the 

main knowledge management processes. The aim of this refinement is to present 

knowledge in a way which can be consumed by other people outside the original context, 

shared across business unit boundaries and applied without the requirement of technical 

expertise. Achieving these goals maximizes the value of organization’s corporate 

memory across different roles and business units. 

2.2  Knowledge management process models 

2.2.1 The main knowledge management processes 

The main knowledge management processes found in the literature (Intezari et al. 2017, 

Dalkir 2011) are knowledge creation, knowledge sharing and knowledge implementation. 

Intezari et al. (2017) defined these three main KM processes based on definitions in-

cluded in 268 articles from top seven knowledge management journals. The main KM 

processes are presented in Figure 4. The study points out that most of the literature focus 

only on one or two of these main KM processes, and some divide the main KM processes 

to even more specific pieces. Although terms used to define these processes vary in the 

literature, their definitions are similar and can thus be considered as similar processes. 

Different definitions are presented in Table 2. 

Knowledge creation Knowledge sharing Knowledge application 

Generation Transfer Use 

Collection Diffusion Utilization 

Codification Dissemination Exploitation 

Conversion Flow Reuse 

Structuring Access Leverage 

Classification Documentation Embodying 

Table 2. Examples of different titles for the main KM processes (Intezari et al. 2017). 
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Intezari et al. (2017) consider the main KM processes only as a part of the bigger picture 

of KM. In their framework, “elements of KM infrastructure” includes knowledge culture 

and knowledge technology in addition to the main knowledge processes. Knowledge 

technology refers to information systems that are specifically designed to support the KM 

processes (Intezari et al. 2017). The authors argue that these information systems im-

prove organization’s knowledge management capacity, but without supportive organiza-

tional culture, knowledge technology does not have the desired impacts on knowledge 

management. Organizational knowledge culture consists of the rules and values existing 

in the workplace regarding knowledge management, such as attitudes and general be-

haviour towards knowledge management processes. In practice organizational 

knowledge cultures consists of how seamlessly the main KM processes have been inte-

grated to daily business processes and how well an organization and its management 

enable these activities with their support. 

 

Schulz (2001) identifies the first of the main KM processes, knowledge creation, with 

three sub-processes. The study defines the first step, knowledge creation, as the pro-

duction of new knowledge. This occurs when an organizational unit is exposed to a “com-

plex, uncharted domains of activity”. A key point in the process is to determine the sig-

nificance of created knowledge by comparing its relevance to organizations’ business 

processes. Second sub-process, knowledge codification, aims to detach knowledge from 

its original context in order to arrange it in a suitable way to enable its distribution for a 

wider audience. Combining old knowledge, the third sub-process of knowledge creation, 

includes integrating existing knowledge from multiple parts of an organization in order to 

utilize it in a new context and generate new knowledge from it. Successful knowledge 

creation process makes the subsequent knowledge management process – knowledge 

Figure 4. The main knowledge management processes (Intezari et al. 2017). 
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sharing – easier because knowledge has been codified in a way that is easily accessible 

to a wide audience.  

Knowledge sharing process is the next main KM process after knowledge creation. Ac-

cording to Intezari et al. (2017), by far it is the most widely studied knowledge manage-

ment process. Ipe (2003) defines knowledge sharing as “the act of making knowledge 

available to others within the organisation” (Ipe 2003, p. 341). Knowledge sharing can 

be seen as a two-way process: on one hand it is about distributing knowledge to others, 

and on the other hand it is also about searching, receiving and absorbing knowledge. 

These two roles are not permanent nor mutually exclusive: knowledge sharing is simul-

taneously both giving and receiving knowledge between individuals or larger units. Be-

cause of these two roles, knowledge sharing in organizations is highly dependent on its 

employees (Ipe 2003) and thus is affected by organization’s knowledge management 

culture. One influencing factor in knowledge sharing is the nature of knowledge. Re-

search is shown that explicit knowledge is much easier to share than tacit knowledge 

(Dalkir 2011). Another element related to knowledge sharing are the opportunities to 

share knowledge (Ipe 2003). This means creating channels that explicitly acquire and 

disseminate knowledge, like technology-based systems for knowledge sharing (Bartol 

and Srivastava 2002). Wiig (1993) also emphasizes the role of knowledge access in 

knowledge sharing process and defines it as one of the sub-processes of knowledge 

sharing. 

Knowledge application is the third main knowledge management process. Newman and 

Conrad (2000, p. 2) define knowledge application as “the activities and events connected 

with the application of knowledge to business processes”. Knowledge application is con-

nected to both the objectives of knowledge management and the value creation of 

knowledge management. This is because the value from knowledge is realized only 

when it is used (Dalkir 2011). One of the main objectives of knowledge management is 

to enable organizations to utilize all available knowledge for its improved performance 

and to gain competitive advantage. This is achieved by utilizing available knowledge in 

activities like problem-solving, decision-making and employee training (Sagsan 2006). 

2.2.2 Integrated KM cycle 

Integrated knowledge management cycle is a continuous, three-step process (Dalkir 

2011). Integrated KM cycle consists of consecutive phases of knowledge capture and 

creation, knowledge sharing and dissemination and knowledge acquisition and applica-

tion. Between the stages there is also assessment of knowledge to determine its value, 
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contextualization of knowledge to link the knowledge to it users and subject matter ex-

perts, and knowledge updating that happens when users utilize knowledge. The frame-

work is presented in Figure 5. 

 

The framework of integrated knowledge management cycle was created based on pre-

vious literature about different knowledge management cycles and combines the core 

parts of those theories into one (Wiig 1993; Mayer & Zack 1996; McLeroy 1999; Bukowitz 

& Williams 2000; Rollet 2003). Just like in the case of the main knowledge management 

processes, previous literature has used different terms to describe similar phases of the 

knowledge management cycle. The previous frameworks of knowledge management cy-

cle vary from a three-step process to a seven-step process in their definitions. Wiig 

(1993) divides its four-step knowledge management cycle even into multiple sub-pro-

cesses per step. There are also fundamentally different takes on the framework of the 

cycle itself: should it be divided to multiple cycles, for example on day-to-day knowledge 

demands and more long-term, strategic knowledge requirements (Bukowitz & Williams 

2000) or should it be based on knowledge management process levels (McLeroy 1999). 

Dalkir (2011) defines the integrated knowledge management cycle as the path for infor-

mation takes between or within organizations to become valuable knowledge asset. The 

main knowledge management processes – knowledge creation, knowledge sharing and 

knowledge application – are the basic building blocks for a knowledge management cy-

cle and the integrated KM cycle defines the relationships between these in a way that 

Figure 5. An integrated KM cycle (Dalkir 2011). 
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creates corporate memory and a process to enchase it. One of the key points of inte-

grated KM cycle is the notion of refinement: the management of knowledge assets is a 

constant process within an organization. 

The initial phase of the integrated knowledge management cycle can be divided into two 

parts, knowledge capture and knowledge creation, based on the current existence of 

knowledge (Dalkir 2011). The first part, knowledge capture, includes identifying existing 

knowledge assets within an organization and codifying them into clear knowledge enti-

ties, some literature mentions about who drives the knowledge capture. Nelson & Winter 

(1982) emphasize the role of organizational strategy, and how the learning occurs into 

the large entity itself. Dodgson (1993) focuses more on the role of individuals and argues 

that they are the only learning entities in an organization. Crossan et. al (1999) integrate 

these two views by stating that the initial knowledge capture occurs at individual level, 

but later proceeds to the group and organizational levels. 

Knowledge creation is the other process of the first phase of integrated KM cycle. It in-

cludes developing new, previously non-existent knowledge into an organization by for 

example combining newly discovered innovation with previously existing knowledge. 

Knowledge assessment is also linked to the first phase of KM cycle. Assessment in-

cludes determining value of created knowledge and whether it is linked to an organiza-

tion’s business goals. Assessment also includes comparing created knowledge to previ-

ously existing knowledge to determine whether it is an improvement. 

The following phase after knowledge assessment is knowledge sharing and dissemina-

tion (Dalkir 2011). Contextualization of knowledge is vital in this phase. Contextualization 

means putting into practice by identifying different end user groups for the knowledge 

asset and key attributes of that knowledge for them. The goal of contextualization is to 

share the key attributes of knowledge to different end user groups regardless of their 

expertise about the subject. This requires determining the key attributes of knowledge 

for each end user group because the relevant attributes may vary significantly between 

the groups. For example, top management group often focuses more on the overall pic-

ture of the phenomena, while their employees might focus more on specific subject ar-

eas. 

Contextualization of knowledge is also linked to the third phase of integrated knowledge 

management cycle, knowledge acquisition and application (Dalkir 2011). Goal of contex-

tualization is only fully reached when different end user groups are capable of success-

fully embedding the shared knowledge into their business processes. This will ensure 

that the shared knowledge is applied in their own day-to-day operations. The value of 
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knowledge is truly realized only when it is applied. The “notion of refinement” in the inte-

grated knowledge management cycle is achieved by updating knowledge. In practice 

this will occur when knowledge is applied in a new context: the new users will validate it, 

improve it and create new best practices based on it. This is how applying knowledge 

will create new know-how and start a new iteration of the integrated knowledge manage-

ment cycle. 

2.3 Explicit knowledge codification 

Schulz (2001) determines explicit knowledge codification as one of three subprocesses 

of the knowledge creation process. Knowledge codification is defined as the process to 

convert knowledge into explicit, tangible and systematic form in order to successfully and 

cost-effectively share it beyond its initial audience (Dalkir 2011). There are various meth-

ods to codify knowledge such as cognitive mapping, decision trees and knowledge tax-

onomies. 

Cognitive mapping is a knowledge codification method to describe knowledge entities 

and their relationships. Cognitive mapping consists of nodes and links between them. 

Nodes in cognitive map stand for key concepts and the links between them representing 

their relationships, as shown in Figure 6. Cognitive maps are a “mental model” of 

knowledge because it represents how people often make sense of their complex envi-

ronment. One of its biggest advantages is the representation of context: it captures rela-

tionships between the key entities. This makes it an effective tool for knowledge codifi-

cation because it can be understood by a wide range of people (Dalkir 2011).  

Another widely implemented knowledge codification technique is the use of decision 

trees. According to Dalkir (2011), “the decision tree is typically in the form of a flowchart, 

with alternate paths indicating the impact of different decisions being made at that junc-

ture point” (Dalkir 2011, p. 123). An example of a decision tree is presented in in Figure 

6. Decision trees are often organized from top to bottom, each hierarchical step from the 

top indicating all the possible choices that are available in the path. The forming of dif-

ferent paths makes decision trees very well suited for codification of knowledge about 

various processes, because they represent the possible consequences of decisions 

made during a process.  

Another common knowledge codification method is a knowledge taxonomy. They are 

often used to represent various concepts and their dependencies (Dalkir 2011). They are 

often formed in the similar way as decisions trees, from top to bottom with hierarchical 

steps, but aim to represent various concepts and their sub-categories. Example of 
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knowledge taxonomy is presented in Figure 6. Categorical steps represent the level of 

the complexity of concepts: the lower the concept is presented in the taxonomy, the more 

specific the concept is. One of its application in organizations is to represent organiza-

tional hierarchy: managers and their employees. 

 

One important topic regarding all the explicit knowledge codification methods is ensuring 

that the knowledge presented in them is up to date. According to Dalkir (2011), recog-

nizing owners of a specific piece of content is vital in order to ensure the knowledge is 

up to date. Another challenge in codifying knowledge for a large, organization-wide au-

dience is the standardization of knowledge: what kind of terminology should be used to 

describe different concepts in order to reach every single intended user group. Another 

aspect of knowledge quality is its credibility. There might be different viewpoints inside 

an organization on “truth”, meaning there are various opinions about a piece of content 

and how it should be presented. Finding consensus on those issues is crucial in order to 

ensure everybody is working towards the same business goals. 

2.4 Knowledge sharing in cross-unit collaboration 

According to Yang (2007), knowledge sharing occurs when “an individual is willing to 

assist as well as to learn from others in the development of new competencies” (Yang 

2007, p. 84). Valtakoski and Järvi (2015) studied cross-unit knowledge sharing in 

Figure 6. Different codification methods (Dalkir 2011). 
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knowledge-intensive business services (KIBS) context. Their study indicates that effec-

tive knowledge sharing in cross-unit context requires aligning goals and promoting trust 

between units. Furthermore, the results of the study point out that establishing common 

vocabulary between collaborating units is important in order to establish effective com-

munication and consequently efficient cross-unit collaboration, which leads to improve-

ment in knowledge sharing between units. 

According to Valtakoski and Järvi (2015), goal alignment between business units has a 

positive impact on the knowledge sharing process that occurs between them. In this 

context, goal alignment does not only refer to aligning goals between the units but also 

aligning goals of the collaborating individuals. This is an important aspect because 

knowledge is possessed by individuals and thus aligning project goals and individuals’ 

personal motivations enchases their willingness to share it in order to achieve the com-

mon goals they have agreed to. 

Another element that influences cross-unit knowledge sharing is trust. Trust in this con-

text refers to trust towards the project, towards the other project members, and towards 

their respective business units (Valtakoski and Järvi 2015). Sharing knowledge enables 

others to make use of the shared knowledge. Knowledge provider might be unsure of 

knowledge receivers’ competence: will they fully understand it or are able to utilize it in 

intended manner. The lack of trust might lead to their unwillingness to share knowledge. 

Thus, trust towards relevant stakeholders improves individuals’ willingness to share 

knowledge. Because knowledge plays a role as a source of status, trust also affects to 

what degree people are willing to receive knowledge from others. An example of this is 

“not invented here” attitude (Hansen et al. 1999, p. 110), which means that people might 

not be willing to work with knowledge originated from other business units. To generate 

trust between people, trust-enchasing activities such as informal socialization and volun-

tary meetings should be organized in the beginning of the collaboration (Valtakoski and 

Järvi 2015).  

People might also feel that sharing their knowledge diminishes their power and im-

portance, which negatively affects knowledge sharing between units. This can also lead 

to fear of status loss (Valtakoski and Järvi 2015). According to Dalkir (2011), “one of the 

best ways to counteract this notion is to reassure individuals that authorship and attribu-

tion will be maintained” (Dalkir 2011, p. 168). This means that individuals keep their credit 

for knowledge products they have created. One way to address this in practice is to 

reward individuals for not only what they know, but also what knowledge they share. 
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Another factor influencing knowledge sharing in collaboration between business units is 

common vocabulary. This consists of using common conceptual framework to resolve 

any emerging conflicts (Valtakoski and Järvi 2015). Common vocabulary is established 

within a collaborating group. According to Crossan et al. (1999), “Interpreting is a social 

activity that creates and refines common language, clarifies images, and creates shared 

meaning and understanding” (Crossan et al. 1999, p. 528). Language plays a vital role 

in developing individuals’ cognitive maps and a sense of shared understanding. A shared 

understanding between business units also improves the efficiency of their collaboration 

(Dougherty 2004; Stevens and Dimitriadis 2004). 

Information system integration is also found to positively affect cross-unit knowledge 

sharing (Saraf et al. 2013). The positive effect is achieved by providing smoother 

knowledge conversion from tacit to explicit form and by merging knowledge from different 

contexts throughout a multi-unit organization. IT solutions like organizational memory 

systems are also found to enhance an unit’s knowledge assimilation, which is part of an 

unit’s absorptive capacity framework. Zahra & George (2002) define absorptive capacity 

as a combination of four knowledge-related capabilities: acquisition, assimilation, trans-

formation and exploitation. Especially the second capability, assimilation, refers to the 

capability to analyze, process, interpret and understand knowledge obtained from other 

business units. The relationships between information systems to both knowledge shar-

ing and knowledge assimilation imply that cross-unit knowledge sharing is important di-

mension of absorptive capacity (Saraf et al. 2013). 

2.5 Knowledge application outside of its original context 

Knowledge application, the third of main knowledge management processes, consists of 

utilizing knowledge in business processes by solving problems, making decisions and 

training people (Newman & Conrad 2000; Sagsan 2006). Dalkir (2011) argues that cre-

ating explicit knowledge by codifying it and sharing knowledge by making it available to 

others does not necessarily guarantee knowledge is understood and re-used outside of 

its initial context. 

Accomplishing the understanding of knowledge might require contextualization of 

knowledge. Contextualization means identifying the key aspects of knowledge for its in-

tended user groups and creating a common vocabulary to successfully communicate 

knowledge to them (Dalkir 2011). In order to identify key aspects of a knowledge, 

knowledge provider needs to be aware of what users are doing and what are their goals 

or purposes for applying the particular piece of knowledge. 
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Other notable aspects in knowledge application outside of its initial context are its avail-

ability and awareness of it. Completeness is the characteristics of Wiig’s (1993) model 

for knowledge application. The degree of completeness is measured by the availability 

of knowledge, and even more importantly, the awareness of its existence. These aspects 

are especially important when applying knowledge outside of its original context because 

the relationship between knowledge receiver and its provider might be distant.  

Even this might not be enough to ensure application of knowledge. The receiver of 

knowledge must also believe that it is better than the knowledge that he or she is cur-

rently utilizing. Otherwise application of the new knowledge might not occur. The larger 

and more complex the content is, the more important its contextualization becomes. The 

goal of contextualization is to get different groups to utilize the knowledge object in their 

own work contexts. 

Knowledge application in a new context is also required for successful knowledge man-

agement: without actually utilizing knowledge in practice, all other knowledge manage-

ment efforts will be in vain. This is because value of knowledge management is only 

realized when utilizing knowledge. Another way in which knowledge application creates 

value is by updating knowledge. This establishes an opportunity to start a new iteration 

in the integrated knowledge management cycle by creating new knowledge and there-

fore is an integral part of the KM cycle. 

2.6 Value of knowledge management 

According to Gallupe (2001), “the only true competitive advantage for organizations over 

the long term is knowledge” (Gallupe 2001, p. 61). Thus, the main KM processes, such 

as knowledge creation, knowledge sharing and knowledge application, create value for 

organizations. However, Carlucci & Schiuma (2006) describe the connection between 

KM and organizations’ business performance as complex. Prior literature points out that 

the value of knowledge itself is difficult to measure unlike the activities and outcomes 

associated with applying knowledge (Davenport & Prusak 1998; Ibrahim & Reid 2009). 

Carlucci & Schiuma (2006) argue that the value of KM should be measured by defining 

organization’s key performance targets, highlighting the knowledge assets related to 

them and measuring the effects of KM initiatives by changes in the performance indica-

tors. As discussed earlier in the chapter 2.1.2, the purpose of KM is not to exist as sep-

arate function inside the organization but to support it in reaching its business goals (Wiig 

1997). 
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Furthermore, Dalkir (2011) divides the benefits of KM in three different tiers: individual, 

community of practice and organization. Individuals are required to make decisions in 

organizations and thus the value of KM is linked to utilizing all available knowledge in 

those situations. Knowledge in general enables people to do their jobs and save time 

and money with better decision-making and faster problem-solving. Efficient knowledge 

management also builds sense of community bond within an organization and keeps 

people up to date with current knowledge. From the knowledge sharing viewpoint, 

knowledge management creates opportunities to contribute and provides new chal-

lenges (Dalkir 2011). 

Adams & Freeman (2000) defines community of practice (CoP) as a group of people with 

common activities and dynamic roles who utilize shared knowledge pool and create 

value from it. Thus, the value of knowledge management is why communities like this 

should exist in the first place. Another way the value of KM is realized is with enhanced 

development of professional skills, but most of the value is achieved for the community 

itself. This value is realized with peer-to-peer mentoring, a professional code of ethics 

and common language within the community, and more collaboration opportunities for 

its members with increased professional network (Dalkir 2011). 

Ibrahim & Reid (2007) brings up the value of KM for organizational culture. Employees 

are more motivated to engage in KM activities when they perceive it contributing towards 

improvements in the organisation. The value of KM is also realized as operational and 

process improvements as less time is spend on “reinventing the wheel” (Ibrahim & Reid 

2007). Another way to consider the value of knowledge management for organizations 

is from the risk management standpoint. According to KPMG (1998), half of its 100 re-

spondents had lost knowledge of best practices because of employee turnover. The 

value of KM is also monetary: the same research pointed out that 43 percent of organi-

zations had damaged their relationships to key customers, and 10 percent had lost sig-

nificant income because of employee’s departure (KPMG 1998). The value of successful 

KM is also realized by increasing opportunities for innovation, embedding knowledge in 

products and services and creating competitive advantage by better utilizing available 

knowledge (Dalkir 2011). 

Robinson et al. (2008) highlights a few examples of the value gained from KM initiatives. 

Such as Texas Instruments was able to save 500 million dollars by disseminating best 

in-house working practices which matched the cost of building a new silicon wafer fabri-

cation plant. Chevron Oil made yearly savings of 150 million dollars in their energy and 

fuel expenses by improving knowledge management of its internal skills in energy use 

management. Skandia AFS was able to reduce the time taken to open a new office to a 
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new country from seven years to seven months by identifying standard processes that 

could be implemented in any new office. 
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3. CONCEPTUAL MODELLING 

3.1 Definition and objectives 

Conceptual modelling is often referred as “ontology in computer science”. The term “on-

tology” in the computer science context has been adopted from philosophy, where it was 

originated. In philosophy, ontology is a study of existence, its different categories and 

their relationships (Studer & Benjamins 1998; Xiong et al. 2012). Although, an ontology 

is an artifact, more specifically “an intentional semantic structure that encodes the set of 

objects and terms that are presumed to exist in some area of interest” (Rosing et al. 

2015, p. 91). La-Ongsri & Roddick (2015) define the main purpose of an ontology (in 

computer science) as to “make the information content explicit in a manner independent 

of the underlying data structures that may be used to store information in a data reposi-

tory” (La-Ongsri & Roddick 2015, p. 3). According to Osis & Donins (2017), conceptual 

modelling can be viewed as an activity related to the capturing of knowledge about the 

desired system functionality. The model codifies developer’s knowledge about the appli-

cation in an explicit manner and presents it with business vocabulary in order to make it 

more broadly available. Johnson (2008) describes the appropriate level of detail in a 

conceptual model with the words of Albert Einstein: “as simple as possible, but no sim-

pler”. 

The aim of conceptual modelling is to offer consumers of certain application, information 

system etc. a simplified view of its key points related to its design and how it operates 

(Johnson 2008). The goal is to help consumers to create a mental model of the applica-

tion and consequently enable them to use it more effectively. Luisi (2014) points out that 

the extent of the model and its diagramming conventions should be simple enough to 

comfortable comprehend from an individual page. Laurini & Thompson (1992) defines 

entities, entity classes, the relationships between different entities, attributes for entities 

and relationships, cardinalities of relationships and integrity constraints as the basic ele-

ments in conceptual modelling. 

The Zachman framework (Sowa & Zachman 1992) provides a taxonomy of different per-

spectives and techniques to conceptualize information systems architecture. The au-

thors (Sowa & Zachman 1992) argue that “the world contains entities, processes, loca-

tions, people, times and purposes” and the main objective of the framework is to create 

a link between the real-world entities and “bits, bytes, numbers, and the programs that 

manipulate them” (Sowa & Zachman 1992, p. 590). The framework defines six different 
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areas of focus in terms of information systems architecture: data, function, network, peo-

ple, time and motivation. According to Sowa & Zachman (1992), these focus areas rep-

resent the assignment of responsibility and correspond to questions what, how, where, 

who, when and why. 

Because each of these six areas provides an answer to a different question, each of 

them has a unique basic model that focuses on different information. The objective of 

the first model is to show what entities are involved, the second one presents how they 

are processed, the third focus area shows where they are located, the fourth one de-

scribes who works with the system, the fifth when events occur and the sixth why these 

activities take place. Even though they are usually presented in this order, Sowa & Zach-

man (1992) point out that they are interchangeable without a natural order, each one 

being as important than the other. 

The framework divides the focus areas further into five distinct levels of perspective, 

each one of them utilizing a different modelling technique for its specific user group. The 

models and the perspectives are defined as contextual for a planner, conceptual for an 

owner, logical for a designer, physical for a builder and out of context for a subcontractor 

(Sowa & Zachman 1992; Tupper 2011). Rosing et al. (2015) define more specifically the 

perspective of the conceptual level suitable for the consumer of the end product. The 

purpose of the Zachman framework is to demonstrate how all the individual perspectives 

fit together. 

Sowa & Zachman (1992) argue that a single row of the framework forms a complete 

specification of the information system at that level. Conceptual level of the Zachman 

framework consists of conceptual data model, business process model, business logis-

tics system, work flow model, master schedule and business plan (Tupper 2011). All six 

models in the conceptual level of the framework consists of real-world objects and their 

relationships in order to share the knowledge of these areas in business language. The 

conceptual level of the Zachman framework is visualized in Table 3. 

DATA 

What 

FUNCTION 

How 

NETWORK 

Where 

PEOPLE 

Who 

TIME 

When 

MOTIVATION 

Why 

Conceptual 

data 

model

 

 

Business 
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model

 

Business  

logistics 

model 

 

Work 

flow 

model 

 

Master  

schedule 

 

 

 

Business  

plan 

 

 

Table 3. Conceptual level of the Zachman framework (adapted from Tupper 2011).  
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The first model in the conceptual level of the Zachman framework, conceptual data 

model, answers to the question what with real-world entities (Sowa & Zachman 1992). It 

also provides information about the relationships between those entities in business-

friendly language. The second cell in the conceptual level of the framework, business 

process model, describes how the information system functions using real-world pro-

cesses as its basic components. The basic component in the third cell in the conceptual 

level of the framework, business logistics model, is a real-world location. The aim of this 

model is to answer to the question where. Work flow model, the fourth cell in the con-

ceptual level of the framework, details who are the real-world persons in the roles related 

to the information system. According to Sowa & Zachman (1992), the answer to the 

question when is a specific time. Master schedule provides an answer to this question 

by portraying times when events related to the information system occur. The last model 

in the conceptual level of the Zachman framework, business plan, consists of business 

goals. They represent motivations for the information system, answering the question 

why. 

3.2 Conceptual modelling in business analytics 

3.2.1 The applicability of conceptual modelling in business an-

alytics context 

As highlighted in the previous chapter 3.1, the main objective of conceptual modelling is 

to offer consumers of a specific solution with a simplified view of its key points related to 

its design and how it operates (Johnson 2008). Even though this definition is previously 

utilized mainly outside of the business analytics context, the same challenge to manage 

knowledge between developers and consumers of a certain solution applies in this con-

text. The main challenge for the applicability of conceptual modelling in business analyt-

ics context is the lack of existing literature about the subject. 

As discussed earlier at the end of chapter 1.1, a special attention in this study has been 

given to knowledge management about what data is linked to business concepts, the 

logic how BA solutions work and why analytical insights of analytics solutions are re-

quested by the business organizations. Following chapters, 3.3.2, 3.3.3 and 3.3.4, will 

focus on these particular aspects of knowledge management and introduce conceptual 

modelling methods to support them. 

The first of these viewpoints focuses on connecting business concepts and data. From 

the conceptual modelling taxonomy standpoint, this is part of the “What” column of the 

conceptual level of the Zachman framework (Sowa & Zachman 1992). According to the 
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taxonomy (Sowa & Zachman 1992), this modelling technique should utilize business en-

tities as its basic modelling entities and aim to demonstrate business concepts within 

information system or application. These characteristics described in the taxonomy align 

with the viewpoint of what data is connected to which business concept. 

The second specific viewpoint of the study is to manage knowledge about the logic of 

the BA solution. This could be supported by conceptual modelling technique from the 

“How” column of the Zachman framework. The aim of the model in the taxonomy is to 

describe how information system or application functions with business processes as its 

basic modelling entities (Sowa & Zachman 1992). The logic of a BA solution could be 

classified as a definition of how an application functions and could also be described with 

business processes. 

The third main perspective of the study is to manage knowledge about the use of the 

analytical insight of the BA solution. Conceptual modelling method from the “Why” col-

umn of the Zachman framework could support knowledge management about this sub-

ject. The taxonomy defines that this modelling method should utilize business goals as 

its basic modelling entities (Sowa & Zachman 1992). Similarly, motivation for the analyt-

ical insight of a BA solution could be described by connecting it to organization’s busi-

ness goals. 

3.2.2 Connecting business concepts and data with conceptual 

data modelling 

Prior literature widely credits Peter Chen as the creator of entity-relationship (E-R) model 

approach for conceptual data modelling in 1976 (Teorey et al. 2011; Tupper 2011). Chen 

(1976) created the model based on three major data modelling methods at the time, the 

network model, the relational model and the entity set model. The E-R model adopts 

most of their advantages. The aim of the model was to demonstrate data models with 

semantic information from the real world. Chen (1976) points out that it might be unnec-

essary to describe every bit of detail of the system to business users with a high-level 

method like E-R model, and thus it focuses only on real-world entities and their relation-

ships. In the model an entity is defined as “a thing or object of significance to the busi-

ness, whether real or imagined, about which the business must collect and maintain data, 

or about which information needs to be known or held” (Tupper 2011, p. 208). Entities 

are defined in business language in order to be as uncomplicated to communicate as 

possible (Luisi 2014). Relationships define how the entities are connected to each other. 

Moreover, the names of the objectives in an E-R model are strictly restricted to a vocab-

ulary used within a business, excluding all technical terms (Luisi 2014). 
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Chen (1976) introduced his entity-relationship model as a database tool. Because of this, 

conceptual data modelling (CDM) is most commonly used in database modelling context 

to design the data requirements of a database (Teorey et al. 2011). In this context, CDM 

is utilized to create an explicit, global view of the database in order to share the 

knowledge for the business users. CDM describes information about the data entities, 

attributes and the relationships of a database (Luisi 2014). The emphasis is on real-world 

phenomena: the model is not created to describe a physical structure of a database but 

the perspective of a business subject area of data. After the database design is ap-

proved, the model can be utilized to transform its knowledge into SQL tables of the da-

tabase. CDM is also included in the Zachman framework, a taxonomy of different mod-

elling methods to conceptualize information systems architecture. CDM as a modelling 

technique is included in the “What” column in the conceptual level of the framework be-

cause of its basic modelling entities as business entities and its objective to describe 

business concepts matching with definitions in the taxonomy (Sowa & Zachman 1992). 

The constant increase of data analytics solutions in business organizations has led to 

stakeholders’ inadequate understanding what information entities are utilized to create 

insights for their decision-making (Kiron et al. 2015; Nalchigar & Yu 2017). CDM aims to 

mitigate these issues by presenting the information entities utilized in a specific infor-

mation system context from a business perspective. This means that the model often 

“suppresses or blurs details in order to emphasize on the big picture” (Tupper 2011, p. 

212). The objective of the model is to offer a high-level data-centric perspective on what 

a business concept is and how it is established. This is achieved by displaying its infor-

mation entities and indicating how they are related. Other positive effects of CDM found 

in the literature include improved awareness of an organization’s data assets and the 

encouragement of their re-use (Tupper 2011; Nalchigar et al. 2018). Because CDM is a 

high-level model, it does not define data inputs, outputs, data stores or a detailed level 

logic of the system but focuses on delivering an effective business view of what data they 

work with (Luisi 2014). According to Teorey et al. (2011), the overriding emphasis in 

CDM is on simplicity and readability. The level of detail is precisely what differentiates 

this method from lower-level models and makes it more applicable to a business user 

context. 

According to Nalchigar & Yu (2018), an effective development of an analytics solution 

requires business understanding of what they can help to achieve and how to use in-

sights they derive from data. Although CDM is often used in the data warehousing con-

text, it can be applied also in the context of BA. Conceptual data modelling can be utilized 

to help reach this understanding by indicating where to start and what data to focus on. 



27 

CDM can demonstrate in this context the utilized data assets and their relationships in 

order to replicate a real-world business concept within the analytics solution to create its 

analytical insight. In the BA context, CDM is created in collaboration between the devel-

opers and the consumers of the solution. An example of a CDM used in the context of 

BA is presented in Figure 7. 

 

Figure 7 presents a CDM of a business concept of software outage prevention. The 

model is adapted from Data Preparation View of the conceptual modelling framework for 

BA from Nalchigar & Yu (Nalchigar & Yu 2018). Starting from the middle of the model, it 

indicates that in this example the software itself is related to both outages and assets. 

The outages in the model represent the real-world outages that the application tries to 

prevent. The multiple assets connect to the application are further connected to multiple 

managed entities. The study mentions web server as an example of the former and a 

disk as an example of the latter entity. The managed entities include the objects whose 

condition are being monitored. “State” entity represents the status of the managed enti-

ties on every millisecond utilizing various monitors. 

3.2.3 Connecting the logic of business analytics solutions to 

real-world processes with business process modelling 

The constant development of data analytics techniques, technologies and applications 

has meant that the knowledge gap between the developers and the consumers of BA 

has skyrocketed (Kiron et al. 2015; Nalchigar & Yu 2017). This development has led to 

stakeholders’ inadequate understanding on how analytics solutions are being carried 

Figure 7. Conceptual data model (adapted from Nalchigar & Yu 2018). 
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out. According to Lavalle et al. (2011), the leading barrier for an effective business intel-

ligence implementation is the lack of understanding on how to use analytics techniques.  

According to Rosing et al. (2015), a shared understanding of business processes be-

tween developers and consumers of an information system is a requirement for value 

creation in their collaboration. The challenges in this area could be mitigated with a con-

ceptual modelling method like the one presented on the “How” column of the Zachman 

framework. This kind of method would demonstrate a function with business processes. 

Similarly, in the BA context this function could be described from a perspective of a con-

sumer of the business analytics solution with business vocabulary.  

One of the applications of this method is the Business Process Modelling Notation 

(BPMN). According to Dijkman et al. (2008), it is often used in the early phases of sys-

tems development to capture its business processes. Like in the case of conceptual level 

of the Zachman framework, the objective of the BPMN is to create a link between tech-

nical and business users by providing notation of its elements that is intuitive to business 

users. More specifically, primary goal of the MPMN is to “provide a notation that is readily 

understandable by all business users, from the business analysts that create the initial 

drafts of the processes, to the technical developers responsible for implementing the 

technology that will perform those processes, and finally, to the business people who will 

manage and monitor those processes” (Rosing et al. 2015, p. 539). In layman’s terms, 

the authors express the effect of BPMN as “taking the lid off” of the black box that the 

end product has been for consumers.  

There are three different types of sub-models within the BPMN framework: orchestration 

of processes, choreographies and their collaborations. An example of the collaboration 

could be a model including two process orchestrations and the process flows between 

the two business entities. A process orchestration can be further divided to public and 

private processes. In the context of BA, the private processes are often more relevant. 

BPMN can offer two different perspectives on private internal business processes: exe-

cutable and non-executable. The former focuses more on documenting process behav-

iour at a consumer-level of detail and thus all the information needed for execution is not 

included. BPMN offers a consumer-oriented view of the process flow but does not con-

sider the actual data flow within the analytics solution. On a high-level, the method illus-

trates the tasks and the process flow of the described internal business process. An 

example of the business process model utilized in the BA context is presented in Figure 

8. 
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Figure 8 depicts an example of a business process model used in the BA context. The 

model represents the workflow of the software outage prediction. The content in the 

model is based on the software outage prediction project of Nalchigar & Yu (2018). How-

ever, the model is created only to demonstrate the conceptual modelling method in BA 

context and does not necessarily represent the process flow in its entirety. The model is 

a representation of the collaboration in BPMN. It displays process flows between three 

distinct business entities: application, asset and managed entities. At the same time, the 

model also represents the individual workflows of these entities. The process flow in the 

model starts with the request to update the software outage prediction. The application 

connects to its assets, for example to a web server. The server then connects to its 

managed entities, for example to a disk. The managed entities send back their state 

based on the monitors installed in them. Furthermore, the server delivers all this infor-

mation back to the application, which then utilizes it in its software outage prediction 

algorithm.  

Figure 8. Business process model used in the business analytics context. 
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3.2.4 Connecting analytics initiatives to organization’s busi-

ness goals with the Business View 

In order to make a business decision, decision-makers typically need answers for busi-

ness questions. Nowadays, in order to answer business questions, decision-makers 

need to rely on the insights provided by BA solutions (Kiron et al. 2015; Nalchigar & Yu 

2018). According to Nalchigar & Yu (2018), the effective development of BA requires 

aligning analytics initiatives with the business goals of an organization. Lack of this align-

ment may lead to inadequate understanding on how BA solutions contribute to business 

goals, unclear expectations on their business value, the loss of time and resources or 

even completely failed analytics projects (Nalchigar & Yu 2017). 

Challenges in this alignment are often caused by the differences in analytics expertise 

and thus mitigating these issues consequently requires effective knowledge manage-

ment processes between the different BA roles (Nalchigar & Yu 2018). Failing to suc-

cessfully share knowledge to developers on how analytics initiatives contribute to an 

organization’s business goals may lead to inefficient value creation of their analytics so-

lutions. The main reason for this is that developers might not fully understand what they 

are trying to achieve with the BA solution, its justification or what are the actual business 

questions behind the requirements of the analytics solution. Consequently, this might 

lead to sub-optimal value creation of analytics for its consumers (Nalchigar & Yu 2018). 

According to Davenport et al. (2001), it is common during the development of BA solu-

tions that its future consumers raise unstructured questions about the requirements of 

the solutions. This might cause further uncertainty for the developers about the actual 

use-case of the analytical insight. 

Nalchigar & Yu (2018) introduces Business View as the highest level of their conceptual 

modelling framework in order to bridge the gap between an organization’s business goals 

and the objectives of its analytic initiatives. The Business View is based on Jiang et al. 

(2011) Business Intelligence Model (BIM). Jiang et al. (2011) define BIM as “design of a 

business modelling language as a business-level counterpart to the Entity-Relationship 

Model” (Jiang et al. 2011, p. 9). The main objective of BIM is to improve the analysis and 

monitoring of businesses by bridging the gap between business and data. According to 

Nalchigar & Yu (2018), the Business View extends BIM framework with new constructs. 

Comparison by Jiang et al. (2011) between BIM and E-R model is valid because they 

both represent conceptual level of the Zachman framework. Furthermore, both BIM and 

BV represent techniques from “Why” column because they represent business motiva-

tion and utilize business goals as their entities. 



31 

Business View offers a conceptual model from the enterprise standpoint of analytics. It 

consists of business goals, business decisions, business questions, actors and the re-

quirements for the analytical insight (Nalchigar & Yu 2018). A simplified example of the 

model is presented in Figure 9. The purpose of this model is to codify knowledge about 

analytics between its developers and consumers in a simple, explicit manner and to pin-

point how the analytical requirements for business analytics solutions contribute to an 

organization’s business goals and thus what are the actual use-cases of the analytics 

solution. A conceptual model of the Business View also creates value for various stake-

holders. When the analytics initiatives are aligned with an organization’s business goals, 

it is easier for executive management to approve the projects and justify the allocation 

of the resources for them. By creating a conceptual model like the Business View, it is 

possible to connect analytics initiatives to business goals and follow what are the actual 

use-cases for the analytic solution’s outputs. This framework also demonstrates how 

analytics-driven insights are turned into actions in a form of business decisions (Nal-

chigar & Yu 2018). 

 

Figure 9 presents a simplified model of the Business View compared to model by Nal-

chigar & Yu (2018). In the simplified model, the information requirements for the business 

decision are converted into business questions, which consequently act as the drivers 

Figure 9. The Business View of an analytics solution (adapted from Nalchigar & Yu 
2018).  
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for the requirements for the analytic insight. Starting from the top of the Business View 

model, the business goals that are linked to the BA solution are identified and named. In 

the example, this is defined as “Prevent software outage”. Below them the business de-

cisions are portrayed which need support from the analytical insight derived from the 

analytics solution. In this model there is only one decision, defined as “Decision on the 

software outage prevention”. Questions goals represent the pieces of information that 

the decision-makers need to have in order to make business decisions they are linked 

to. There are two of these in the above model, signified with the symbol Q. The model 

also defines actors and connects them to the pieces of information they need in order to 

support decision-making. “Chief Technology Office” represents the actor in the example 

above. Analytic insight, portrayed as “Software outage predictive model” in the bottom of 

the example, represents the outcome of the analytics solution. 
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4. RESEARCH METHODOLOGY 

4.1 Research design and approach 

This research can be categorized as more deductive than inductive by its nature. Deduc-

tive research approach implies testing existing theoretical framework through the collec-

tion of information while inductive research approach aims to develop a theorical expla-

nation to the collected information (Saunders et al. 2012). These research approaches 

are portrayed in Figure 10. Although improving knowledge management processes with 

conceptual modelling in BA context has been explored very little in the previous literature, 

this thesis utilizes previous literature about both knowledge management and conceptual 

modelling for its empirical phase in order to connect them in a meaningful way. Hence 

this research could be seen only as testing already existing theories in a new, previously 

unproven conditions. Despite that, this research has some qualities of inductive research 

approach, such as creating a common framework for the research phenomena, and thus 

could be classified as abductive by its nature, which combines both deductive and induc-

tive phases. 

 

Robson (2002) defines five sequential steps that deductive research will go through. First 

of them is deducting a hypothesis from theory. Deductive research approach requires a 

comprehensive literature review in order to define the proposition or propositions that the 

empirical part of the research is measuring. That is why chapters 2 and 3 introduced 

Figure 10. Deductive and inductive research approaches. 
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theoretical frameworks of the two main subject areas, knowledge management and con-

ceptual modelling. Based on this review, this study also defined potential conceptual 

modelling use-cases in business analytics context. The research framework for the de-

ductive research is introduced in the following chapter 4.2.  

The second sequential step for deductive research is to define how the concept is going 

to be measured (Robson 2002). In this study the research framework is going to be 

measured by 10 interview questions. The interview questions are provided in the Appen-

dix 1. The interview questions were designed to collect information about the current 

knowledge management challenges in the case organization related to BA solutions from 

interviewees. The research methods and strategy are further discussed in chapter 4.3. 

Robson (2002) defines the third sequential step of deductive research as testing the 

defined proposition. A case study is conducted in the empirical part of this thesis. The 

case study includes six individual semi-structured interviews from a single case. Data 

collection process is further discussed in chapter 4.4. 

The fourth sequential step in Robson’s (2002) deductive research structure is examining 

the outcome of the inquiry. This is carried out in this study in chapters 5 and 6. The former 

focuses on highlighting the results of the interviews and the latter to the conclusions that 

can be formed from the results. The study (Robson 2002) lists modifying the previous 

theory as the fifth sequential step in deductive research. Chapters 6.2 and 6.3. will pre-

sent the applicability of the results and will define future research possibilities. 

4.2 Research framework 

The main objective of the empirical section of the thesis is to answer to the second re-

search sub-question, 

• What are the current knowledge management challenges in the case organiza-

tion regarding business analytics solutions that could be solved with conceptual 

modelling? 

In order to properly answer to this question, this chapter will divide it to multiple pieces. 

These are designed based on the literature review from chapters 2 and 3. The rest of 

this chapter will focus on merging the theoretical frameworks together as an integrated 

research framework. This is done in order to define relevant viewpoints for finding out 

the current knowledge management challenges related to BA solutions. 

The framework of integrated knowledge management cycle was introduced in chapter 

2.2.2. The cycle is built around the three main KM processes: knowledge creation, 

knowledge sharing and knowledge application. Chapters 2.3, 2.4 and 2.5 focus on these 
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main KM processes from the viewpoint of this thesis: how to codify explicit knowledge 

about a BA solution, share it between units in their collaboration and apply it in a new 

context. The research framework is visualized in Figure 11.  

 

Cognitive maps are a common method for codifying explicit knowledge. Like stated in 

the chapter 2.3, cognitive maps are a mental model of knowledge because it represents 

how people often make sense of their complex environment. Conceptual modelling was 

found to be equivalent in the BA context and to create a connection between knowledge 

management and conceptual modelling frameworks.  

Special attention in this study is given to knowledge management about what data is 

connected to business concepts, how the logic of BA solutions is structured and why the 

analytical insight of BA solution is requested by business organizations. Chapters 3.2.2, 

3.2.3 and 3.2.4 introduced three different conceptual modelling methods. In the literature, 

CDM was found to be useful for pointing out to business users which data assets are 

related to a single business concept. Another finding from the literature was that BPMN 

is an effective method for creating explicit knowledge about a process flow, resembling 

the logic of a system for analytics consumers. According to Nalchigar & Yu (2018), the 

Business View is an efficient codification method to communicate developers of BA how 

analytical insight (provided as an output of the BA solution) is connected to an organiza-

tion’s business goals. One objective of the empirical part of the thesis is to find out how 

Figure 11. Visualization of the research framework of the thesis. 
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effectively knowledge that could be included in these conceptual modelling frameworks 

is currently managed between the developers and consumers of BA, as visualized in 

Figure 11. 

There are multiple factors that influence knowledge sharing in cross-unit collaboration 

found in the literature. Aligning objectives on both individual and team levels, building 

trust, creating common vocabulary and information system integration positively impact 

knowledge sharing between teams (Valtakoski and Järvi 2015). Fear of losing power and 

importance has negative affect on the matter. Another objective of the research method-

ology to find out the current status of these factors between the developers and consum-

ers of analytics.  

Knowledge application outside its original context requires contextualization. Contextu-

alization is defined as identifying the key aspects of knowledge object for its user and 

communicating them in an understandable way for the knowledge recipient (Dalkir 2011). 

This requires a clear understanding about recipient’s goals for applying the knowledge 

asset. The third aim of the research methodology is to find how effectively contextualiza-

tion currently occurs in the case organization between the developers and the consum-

ers of analytics, if at all. 

 

4.3 Research strategy and methods 

The empirical part of the thesis was conducted with semi-structured interviews. Semi-

structured interviews are a qualitative research method that consist of pre-defined 

themes and key questions but allow interviews to take slightly different paths with differ-

ent follow-up questions depending on where the conversation naturally leads (Saunders 

et al. 2012). The decision to use semi-structured interviews was driven by previously 

defined research questions and objectives. Answering the research question requires 

interviewees to explain and build on their responses. Semi-structured interviews are ap-

propriate method to gather information to explanatory questions: what is happening, why 

it is happening and how it should be solved (Voss et al. 2002). 

In order to get as broad perspective to the phenomenon as possible and thus the most 

conclusive answer possible to the research question, the interviewees were chosen to 

cover multiple business areas of the case company. The empirical part of the thesis 

consists of six individual interviews, covering one developer and one consumer of three 

separate business analytics solutions (Solutions A, B and C) respectively. The initial pur-

pose was to interview developers and consumers of four different business analytics 
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solutions, but unfortunately one solution had to be cut from the interview scope because 

of the scheduling reasons. Voss et al. (2002) points out that a limited number of inter-

views offers an opportunity to focus on those more in depth. Although the authors state 

that the amount should be sufficient enough to draw clear conclusions from them. 

The positions of the interviewees vary from managers to experts. In order to maintain 

privacy of the interviewees, it was agreed that their names or their titles will not be shared 

in this thesis. Most of the interviewees were original developers and consumers of the 

BA solutions while some had moved to their current positions after the solutions had 

already been in use. By the wishes of the case company, the interviewees chosen in this 

study were mostly unfamiliar with the author. This decision was made both to mitigate 

existing biases and to present an opportunity for the author to learn from other business 

areas of the case organization. Access to the three BA solutions was provided to the 

author before the interviews related to the solutions were conducted. The goal is to im-

prove the author’s knowledge about the BA solution and to enhance the level of dialogue 

in the interviews. 

The objective of the interviews is to figure out the current state of the different aspects of 

the research framework provided in Figure 11. The interview questions are provided in 

the Appendix 1. The interviews questions were designed to cover following themes: 

• Knowledge sharing in cross-unit collaboration 

o Goal alignment 

o Trust 

o Common vocabulary 

• Knowledge application outside of its original context 

o Identifying the key aspects of knowledge 

o Trust 

• Explicit knowledge codification about elements of the business analytics solution 

o Documentation of data assets behind the solution 

o Documentation about the logic of the solution 

o Documentation of the use of the analytical insight gained from the solution 

o Feedback of the conceptual models 

▪ Conceptual data model 

▪ Business View 
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Even though knowledge creation about the logic of the BA solutions was included in the 

interview topics, the modelling method (business process modelling) to match it was not 

introduced to the interviewees during the interviews. This is because at the time of con-

ducting them, the modelling method was not part of the research framework and CDM 

was envisioned to cover that area. 

4.4 Data collection 

The objective of this chapter is to introduce how the semi-structured interviews were 

conducted. This is important in order to improve reliability and repeatability of the empir-

ical part of the thesis and its conditions (Voss et al. 2002). Although it is important to note 

that the interviews reflect the reality at the time they were conducted, and thus their re-

sults might not be reproducible even with same conditions as the variables related to the 

study are subjected to change (Marshall and Rossman 2006).  

The semi-structured interviews were conducted both in Finnish and English because the 

interviewees were located both in Finland and in Germany. The interview questions were 

initially written in English and then translated to Finnish in order to conduct interviews in 

both languages. The first two interviews were conducted in person and the rest via 

Skype. The interviews were carried out during two-week time span between 27.11.–

11.12.2019. 

Because the interviewees were from different business units and thus previously unfa-

miliar to the author, a brief introduction of the thesis, objectives of the interview and its 

structure were provided at the beginning of the interviews. All interviewees gave their 

permission to record the interviews, which made the notetaking process a lot faster dur-

ing the interviews. Obtaining the permission to record shortened the interviews from 

planned one-hour length to approximately 45 minutes. Some of the interviewees asked 

their recordings to be destroyed after the information they contain was no longer needed. 

Because of this, a decision was made to delete all the recording material after this thesis 

was written. Deletion of the recording material will also prevent any potential misuse of 

the confidential information stored in them. 

Neither the interview structure nor the interview questions have been changed between 

the interviews. The transcription of the discussion was done after each single interview 

in order to make sure that the interviews gave answers to the matters that the questions 

were designed to. This process also improved the quality of the answers from the inter-
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viewees in the subsequent interviews because the author was more aware what infor-

mation was required and thus asking necessary follow-up questions and clarifications 

became more straightforward. 

Interview questions consisted of various technical terms and concepts that might have 

been previously unknown to the interviewees. Because of this, explanations for these 

terms and concepts was kept as consistent and as easy to comprehend as possible. The 

concept of knowledge management was explained to interviewees as “the processes of 

knowledge creation, knowledge sharing and knowledge application that aim at the opti-

mal utilization of knowledge throughout an organization”. Another term that needs sim-

plification was the logic of analytics. Because the interview questions included more un-

derstandable concepts of data assets and the output of the business analytics solution, 

the logic of analytics was described simply as “everything that happens between them”. 

Furthermore, the concept of conceptual modelling was unclear to some of the partici-

pants, but these uncertainties were cleared out by showing examples of it to the inter-

viewees. 

According to Saunders et al. (2012), conducting semi-structured interviews as a tele-

phone interviews might decrease their reliability because challenges related to gaining 

the trust of an interviewee. Establishing trust of the interviewee is important in order to 

get honest answers to more explanatory questions which might be perceived as sensi-

tive. Conducting interview via Skype is comparable to the telephone interviews since 

both mediums use only voice to communicate. No camera interaction was used during 

interviews beyond utilizing Skype’s feature for sharing the interview questions by sharing 

the screen of the interviewer. 

Like stated earlier, all interviews began with a few minutes of introduction to the interview, 

the interviewer and topics of the thesis. This introduction included also the reminder that 

interviewees have the right to decline answering to questions if they do not feel comfort-

able with. None of the interviewees used that right during the interviews. The conducted 

semi-structured interviews are the source for the results of the empirical part of this the-

sis. 
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5. RESULTS 

5.1 Interviewees’ background 

The first two interview questions were about the interviewees’ background and the intro-

duction of the BA solution related to the interviews. The first question was phrased as 

“What is your role in the organization and how long have you been in that role?”. The 

roles of the interviewees vary from experts to managerial positions. All the respondents 

had worked in their current positions over a year, averaging in around three years. Mul-

tiple respondents had worked in different positions previously in the case organization, 

often in roles related to the BA solution. This was the case in two out of the three devel-

oper interviews, which gave them more insight to the purpose of their business analytics 

solution. Additionally, all three developers were the original developers of the BA solu-

tion. In general, the developers felt that this made them more knowledgeable about the 

solution. Information about the interviewees is presented in Table 4. From now on, the 

interviewees will be referred with their associated analytics role and solution. 

Interviewee Role in the 

BA solution 

BA solution Original developer / consumer of 

the business analytics solution 

1 Consumer A Yes 

2 Developer A Yes 

3 Consumer B No 

4 Developer B Yes 

5 Developer C Yes 

6 Consumer C Yes 

The second interview question was phrased as “Could you shortly describe the analytics 

solution you are associated with and what is your current role regarding that?”. The pur-

pose of this question was to act as a starting point for the following, more specific ques-

tions about the business analytics solution. 

Table 4. Interviewee table. 
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5.2 Knowledge sharing in cross-unit collaboration 

The topic of knowledge sharing in cross-unit collaboration was measured with three in-

dividual interview questions. First of those was designed to measure goal alignment be-

tween the developers and the consumers of BA, with multiple follow-up questions: “From 

your perspective, what is the objective of the analytics solution? How this objective is 

communicated between developer and consumer? How are the individual objectives of 

the analytics solution aligned with developers and consumers of analytics?”. 

The recipients felt that aligning objectives is something that happens in the beginning of 

the business analytics project. They pointed out that this often occurs by informal dis-

cussions and emails without much official documentation. Despite this, both developers 

and consumers did bring up KM challenges regarding shared goals for the solution. 

“It was a challenge to understand what consumers want from the final output. I 

saw the report that was in use before developing this analytics solution and that 

made easier to understand what the goal for the consumers is.” (Developer A) 

“We had two-day workshop [with the consumers] to figure out how to develop the 

solution and how to align the objectives: to find out what is needed and how should 

we show it.” (Developer C) 

“There’s fancy terms like analytics, knowledge management etc. but everything 

we have here is tangible: some machine might not work, it consists of iron, chem-

icals and grease. (…) The connection to reality blurs if the developer doesn’t fully 

understand the processes, machines or the workflow. There’s been many cases 

in which the developer has realized only after creating the analytics solution “oh 

that’s how it goes, that kind of limitations are connected to it, and that’s why it is 

done like that”. Enormous amount of work is done and only afterwards developers 

realize how the analytics solution should’ve been built. There’s so much potential 

[in analytics] and the tools are great but there’s still a lot to do in terms of connect-

ing them to reality.” (Consumer B) 

One interesting point raised in the interviews was that developers also create demand 

for business analytics solutions. This is somewhat surprising finding considering the con-

sumers of BA solutions are the actual end-users of the analytical insight. On the other 

hand, developers might be more knowledgeable about the possibilities of analytics and 

the available data sources for it. 

”Well, at first you have to create the demand a little bit. In the beginning we created 

different views [for the consumers] to find out the right angle and direction [of the 
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analytics solution]. The consumers don’t necessarily know what possibilities ana-

lytics has. (…) When figuring out the measurable phenomena it’s a little bit of 

“craftmanship work” to get those finalized.” (Developer B) 

Another aspect to measure knowledge sharing in cross-unit collaboration was determin-

ing the level of trust between parties. The question was phrased as “In your opinion, how 

transparently knowledge is shared related to analytics?” because asking about the level 

of trust directly might possibly be a loaded question and negative answer might come as 

an unlikely outcome. The purpose behind this question was to find out if the parties trust 

that the knowledge they share will be used correctly and whether they still will be credited 

about that knowledge. 

Interviewees had mixed feelings towards the level of transparency related to their BA 

solution. Nobody felt that the required knowledge was not available if specifically asked 

for it, but most of the recipients felt that knowledge should be more easily available. Even 

if the knowledge was not easily available, the interviewees felt that they could trust the 

collaborating parties of the solution that “they know what they are doing”. 

“There’s high-level documentation about the data sources available, otherwise I 

completely trust the developers to know these things. (…) I think that the devel-

oper knows why we’re doing this.” (Consumer A) 

“[The transparency] isn’t at the desired level, in a scale from 0 to 100 I would say 

it’s around 50. I don’t think that [the developers] withhold or don’t want to share 

any knowledge but it’s more that we [consumers] don’t know how to ask for it or 

the developers don’t consider that they should share us more explicit knowledge 

related to the logic of analytics. This [lack of knowledge sharing] becomes clear 

when the figures don’t look like they should and then the imperfect definitions are 

sorted out. In that sense knowledge sharing is not transparent but the knowledge 

is available when specifically asked for it.” (Consumer B) 

The third interview question about the theme was designed to assess how common vo-

cabulary was used between the developers and consumers of analytics. The initial ques-

tion to start the discussion was phrased as “In your opinion, do you feel that you have 

common vocabulary with the developer/consumer?” 

The consumers of the business analytics solution felt that they were some challenges 

related to common vocabulary. All three consumers felt that the best approach to mitigate 

these was to compare the business concepts to the BA solutions to see if their under-

standing was in line with the developers.  



43 

“We had a lot of meetings with the developer, so we could compare business 

concepts to the code in the analytics solution to see if they match.” (Consumer A) 

In general, the developers felt that there are a lot of “business language” that consumers 

use and understanding that has been challenging aspect related to vocabulary. Although 

developers pointed out also the opposite side as well.  

“In the beginning of our collaboration, it wasn’t always clear to the consumer what 

technical solutions are needed and explaining those was a challenge. In my opin-

ion the challenge related to the vocabulary has been more to consumers direction. 

Overall, it hasn’t been a huge challenge.” (Developer A) 

”I don’t see challenges [related to vocabulary] specifically in this report. In general, 

when we [developers] have developed a new report and there’s a new indicator 

or analysis, it requires some grinding before it’s understood [by the consumers] 

and affects their decision-making.” (Developer B) 

Overall, there are recognizable patterns formed by the challenges raised in the limited 

set of interviews regarding knowledge sharing in cross-unit collaboration. The biggest 

challenge regarding the topic is a lack of common goals towards the business analytics 

solution and a lack of transparency about the BA solution between its developers and 

consumers. Identified patterns in the former topic included challenges related to devel-

opers’ understanding of the consumers’ goals for the solution and the unformal 

knowledge creation of it. The most common challenge in the latter topic was the uncer-

tainty regarding the BA solution caused by a lack of available information about it. 

5.3 Knowledge application outside of its original context 

A single interview question was prepared to measure knowledge application outside of 

its original context. The question was phased as “Do you know what the key aspects of 

knowledge about analytics solution for the developer/consumer are?” and was followed 

by “How do you identify these?”. The main question for the developer/consumer varies 

based on the role of the interviewee. The purpose of the question was to measure the 

key aspects of knowledge for the collaborative party. The answers that the interviewees 

gave to this question varied a lot. Some answers highlighted the importance of close 

relationship with the collaborating party, while others listed their opinions about the char-

acteristics they deem as significant. 

“I had experience from previous projects what kind of knowledge developers usu-

ally need.” (Consumer A) 
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Many of the recipients also emphasized that the key aspects of knowledge related to the 

business analytics solution evolve over time with the solution. 

”The analytics solution has evolved during its development, it wasn’t like there 

were only one development cycle and that’s it: now the solution is done and set in 

stone.” (Consumer A) 

“It’s a living report: if you miss something or you want to change something you 

can go back to the developer and they will change the solution to accommodate 

the changed needs.” (Consumer C) 

Even though not all interviewees could point out the key aspects of knowledge for their 

collaborating party, many of them deemed an open dialog as an important aspect related 

to that. 

“The key aspects of knowledge have been discovered in various informal discus-

sions with the consumers. We really have set our minds to meet the needs of the 

consumers (…) what knowledge they need to guide their activities. You have to 

be connected to the party which apply knowledge in their decision-making.” (De-

veloper B) 

“Each different consumer group has a key user for the tool. Every key user pro-

vides training for the rest of the group, and when they come back with questions 

we go straight to the developers. So in that sense the distance to developer is 

short.” (Consumer C) 

Altogether, the answers to this question did not generate any significant patterns be-

tween the interviewees. The majority of the answers indicated that this topic might have 

been something that the interviewees had not necessarily given too much consideration 

on previously. 

5.4 Assessing need for explicit knowledge codification about 

the business analytics solutions 

Assessing the need for explicit knowledge codification about the business analytics so-

lutions was the last of the three main themes in the interviews. This theme was deliber-

ately left as the last question in interviews in order to reference the answers previously 

given by the interviewees. The theme can be further divided into two halves. The first 

three questions were designed to determine the current state of knowledge creation re-
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lated to business analytics solution, and the latter two questions were asked to get inter-

viewees’ opinions about two conceptual models of the thesis: conceptual data model 

(CDM) and the Business View (BV).  

The first interview question of the theme was phrased as “In your opinion, how well 

knowledge about the data assets of the analytics solution is documented between the 

developers and consumers?” In order to simplify the concept of knowledge codification 

to the interviewees, it was agreed to use the term “documentation”. 

Answers to this question seemed to suggest that there is a lack of widely available doc-

umentation about the data assets of the BA solutions. It was also mentioned that no 

matter what documentation was available, it is created only by the original developer to 

himself. 

”I’m not the original consumer [of the overall solution]. This data is gathered before 

my time in the company. I have asked to create this specific view and its documen-

tation is mainly in [my] emails. There isn’t any documentation of the specifications 

available, how the data is gathered is defined in the past – honestly I don’t know.” 

(Consumer B) 

“We don’t have any documentation in a written form [about the data assets]. In the 

development tool they are documented, any developer can see what it is all about. 

In a way the created solution itself is a documentation.” (Developer A) 

“[Data assets] are only mentioned in the training videos, but only because it’s an 

older report. Nowadays when we create a report, we always have a page to explain 

these. (…) In this report, we could add this page.” (Developer C) 

The next question of the theme was designed to find out how the logic of analytics is 

documented between the developers and consumers. The question was phrased as “In 

your opinion, how well knowledge about the logic of the analytics solution is documented 

between the developers and consumers?” The answers indicated that there is no shared 

view between the interviewees on what level this kind of documentation should exist. 

”I can say there isn’t [documentation about the logic of analytics]. Especially in this 

report there’s uncertainty what it actually calculates. There’s been many discus-

sions about that [with the developers] and it hasn’t become clear. That would im-

prove the capability to communicate to others about [the analytical insight]. That’s 

something I need to do a lot, justify why something is done and why figures look 

like they do.” (Consumer B) 
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”Perhaps documenting how changes in the mapping tables, that they [the consum-

ers] maintain, affect the end result would be helpful. So the documentation about 

it wouldn’t be me but the documentation itself. (…) We don’t have any that kind of 

documentation between the consumers and us. It would definitely be useful, espe-

cially if there was personnel change in the consumer side. And of course, even 

someone else could ask for [the logic of the solution].” (Developer A) 

“Nothing – it’s in my head. It’s a weak point. On the other hand, I have to say that 

the tool is very intuitive (…) so you can see all the applied steps and the relation-

ships in the tool. There’s no big Word-file available where everything is written 

down about how I did it. The end users, I would say they don’t maybe need to know 

how this all goes because they have the same figures in their own systems.” (De-

veloper C) 

The third interview question of the last theme was about knowledge creation related to 

the use-case of the analytical insight. The question was structured similarly to previous 

two: “In your opinion, how well knowledge about the use case(s) of the analytical insight 

is documented between the developers and consumers?” Documentation about the sub-

ject seemed minimal across the interviewees, and many of them were not sure whether 

that was even necessary regarding their BA solution. 

“I’m not sure if this is so simple case what we’ve solved here but I think it’s pretty 

easy to understand. In more difficult or complicated processes, it would be useful 

for me in order to plan the solutions ahead of time. But not in this single case.” 

(Developer A) 

“There’s no documentation [about the use of the analytical insight] between me 

and the developer. I don’t see a need for that kind of documentation.” (Consumer 

B) 

“Not at the moment. I have often contacted the developer to improve the key fig-

ures. (Consumer C) 

The interviews were concluded with two questions about the actual conceptual models 

in order to give interviewees an opportunity to share their opinions on those and to further 

elaborate on their previous answers. The interviewees were shown pictures of both mod-

els and asked if they think they would be useful. Their opinion on conceptual data mod-

elling were generally highly favorable as reflected of their answers below.  

“This would clarify and uncover [the data assets of the analytics solution] better 

than written text.” (Consumer A) 
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“I think this would be useful. (…) There’s a lot of discussions between the devel-

opers and consumers about what they want [from the analytics solution], this 

would be more reliable way to display that.” (Developer A) 

“It would definitely be useful when documenting [the solution].” (Developer B) 

“Between the developers it would be good to have. The end user doesn’t need to 

know all the details if the report creator knows what he’s doing.” (Developer C) 

“I think it would be better. Our current documentation isn’t that user-friendly. I think 

it would be helpful for consumers to see how the figures are created.” (Consumer 

C) 

The interviewees saw potential for the conceptual model of the Business View as well. It 

was seen as a useful method to share knowledge to the collaborating parties about the 

goals of the business analytics solution, as indicated by the answers below. 

“It would clarify things, currently we’ve shown the desired output as a goal of the 

solution.” (Consumer A) 

“[It would be useful because] we [developers] aren’t just some separate team, 

we’re part of the business.” (Developer A) 

“It would be especially useful for developers that don’t have the same background 

from the consumer side as me.” (Developer B) 

“It would be useful to use in discussions with developers to enable us to get more 

value from the reports.” (Consumer C) 

To conclude, the most recognizable pattern from the interview answers was the fact that 

the documentation methods varied a lot between the business analytics solutions. The 

biggest challenges that the interviewees had in common were related to knowledge cre-

ation of the logic and the use of the analytical insight of the BA solution. Knowledge 

creation for the logic of the solution was deemed important by the consumers because 

they thought they need to understand better where the results of the solution come from. 

It was also pointed out that this kind of documentation would improve the developers’ 

ability to create the BA solution. Even though it did not come up when the interviewees 

were specifically asked about the documentation of the analytical insight, previous an-

swers of the interviewees indicated from both sides that developers should understand 

better how the analytical insight of the solution will be utilized. For the most part, the two 

conceptual modelling methods introduced in the interviews received positive feedback 

from the interviewees. The interviewees agreed about the usefulness of CDM, and most 

of them also seems to be positive about the Business View. In general, interviewees felt 
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that the conceptual modelling methods would help to clarify things between the develop-

ers and the consumers of a BA solution. 
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6. DISCUSSION AND CONCLUSIONS 

6.1 Answering the research question 

6.1.1 Potential use-cases of conceptual modelling to improve 

KM processes in business analytics solutions 

The main objective of this study was to help BA consumers understand how and BA 

developers understand why BA solutions are carried out in the case organization. The 

main research question was set as “How conceptual modelling can improve knowledge 

management processes between developers and consumers of business analytics so-

lutions?”. 

The first research sub-question was phrased as “What potential use-cases conceptual 

modelling has for improving knowledge management processes related to business an-

alytics solutions?”. Chapter 4.2 answered this question by integrating theoretical frame-

works of the two main research topics, knowledge management and conceptual model-

ling, as a single research framework. The framework was designed from the perspective 

of BA in order to limit its scope to answering regarding the research problem of the thesis. 

Based on the research problem, particular emphasis in the knowledge management lit-

erature review was put on explicit knowledge creation, knowledge sharing in cross-unit 

collaboration and knowledge application outside of its original context. Aligning goals, 

gaining trust and common vocabulary were discovered as important elements in 

knowledge sharing in cross-unit collaboration, and identifying key aspects of knowledge 

as a key factor for knowledge application outside of its original context.  

Cognitive mapping was discovered as one of the methods for explicit knowledge codifi-

cation. In this categorization, conceptual modelling was discovered as an equivalent for 

that in the BA context, creating a connection between knowledge management and con-

ceptual modelling frameworks. The research problem defined knowledge management 

of business analytics solution’s data assets, the logic and the use of its analytical insight 

as the main focus areas of this thesis. CDM was found to be an effective method for 

codifying explicit knowledge between BA developers and BA consumers about data as-

sets, business process model for the logic of the business analytics solution and the 

Business View as a method for codifying knowledge about the use of an analytical in-

sight. 
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6.1.2 Current KM challenges in the case organization that could 

be solved with conceptual modelling 

The second research sub-question was phrased as “What are the current knowledge 

management challenges in the case organization regarding business analytics solutions 

that could be solved with conceptual modelling?”. Chapter 5 introduced results of the six 

semi-structured interviews, which were specifically designed to provide answers to this 

research sub-question. The overall results of this question are summarized in Table 5. 

Based on the limited set of interviews, it appears that there are some challenges related 

to case organization’s knowledge sharing in cross-unit collaboration. Within the research 

framework, the main reasons for the challenges were the lack of common goals towards 

the business analytics solution and a lack of transparency about the different elements 

of the BA solution between its developers and consumers. These challenges came up 

out in most of the interviews. The third question related to the theme, common vocabu-

lary, was seen more as a minor issue compared to the other two. 

Knowledge application outside of its original context was measured by a single interview 

question. Like stated previously in the chapter 5.3, the answers to this question varied a 

lot. Based on the answers, it seems that the key aspects of knowledge about the analyt-

ics solution to the collaborating party was a topic that the interviewees had not previously 

considered too much yet. Another possible explanation is that the phrasing of the ques-

tion was unsuccessful, and the interviewees did not fully understand the question. On 

the other hand, these answers might indicate that there is a lack of understanding to-

wards the importance of contextualizing knowledge about the analytics solution between 

the developers and the consumers of BA in the case organization. On the positive front, 

many of the interviewees emphasized the importance of close relationship with the col-

laborating party. Despite the challenges, this can be considered as a promising indication 

and it shows that there is potential to improve the current situation.  

Third and the biggest theme of the interviews was assessing the need for explicit 

knowledge codification of BA. The interviews indicated that knowledge creation about 

the analytics solution was limited and varied a lot in the case organization. This might 

indicate a lack of standards between the solutions regarding knowledge creation. This 

finding was evident from the answers of the interview question regarding the documen-

tation of data assets between the collaborating parties. Both developers and consumers 

agreed that this kind of documentation did not exist at all. Even though the lack of docu-

mentation did not directly lead to knowledge management challenges in every instance, 

the interviewees thought that a documentation about the data assets should exist. 
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Interview topic Summary of the answers of the interviewees 

Assessing the need for explicit knowledge codification about BA solutions 

Data assets 

Currently there are various documentation practices, develop-

ers have mainly documented data assets for themselves. Inter-

viewees felt that there should be one between the two roles 

The logic of  

BA solution 

Interviewees acknowledged the lack of documentation,  

consumers saw more need for it between the two roles 

Use of analytical 

insight 

Interviewees acknowledged the lack of documentation,  

developers saw more need for it between the two roles 

Knowledge sharing in cross-unit collaboration 

Common goals 
Some challenges related to establishing common goals for the 

BA solution between collaborating parties 

Trust 

Challenges related to a lack of transparency regarding to data 

assets, the logic, and the use of the analytical insight of the BA 

solution 

Common  

vocabulary 

No major challenges in establishing common vocabulary be-

tween developers and consumers related to their solutions 

Knowledge application outside of its original context 

Contextualization 
Interviewees had not given much consideration on it previ-

ously, although close relationships were deemed as important 

Feedback of the conceptual models 

Conceptual Data 

Model 

Interviewees saw CDM as a useful method, most of them es-

pecially between developers and consumers of BA solutions 

Business View 
Most interviewees saw BV as useful method to clarify use of 

analytical insight between the collaborating parties 

Table 5. Conclusion of the KM challenges found in the interviews. 
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Another topic of the last theme was knowledge creation about the logic of the business 

analytics solution. The interviewees were less certain about the need for it, and their 

answers varied more compared to the knowledge creation of data assets. In general, 

answers of the consumers reflected a bigger need for knowledge creation of the logic of 

BA solution than the developers’ answers did, especially for documentation between the 

two parties. One consumer also pointed out that this kind of documentation would im-

prove developers’ ability to develop the BA solution. The developers also recognized the 

lack of documentation between the collaborating parties. They emphasised more the 

development tools of the business analytics solution as a knowledge creation method, 

and how other developers with similar expertise could read the logic of the business 

analytics solution from there. Furthermore, every single interviewee acknowledged a lack 

of documentation about the third topic of the theme – assessing need for knowledge 

codification about the use of the analytical insight of the BA solution. Compared to the 

answers of the consumers, developers of BA solutions thought that there is a bigger 

need for this kind of documentation. Developers also mentioned that the documentation 

would be especially useful for complex BA solutions. 

The answers of the interviewees were positive towards the need for the two conceptual 

modelling methods demonstrated in the interviews. This was especially true regarding 

conceptual data modelling, which got positive feedback from all the interviewees. Their 

answers were aligned with the answers of the previous questions, some of the of inter-

viewees seeing it as a potential knowledge creation method between different develop-

ers while most seeing a potential for it between developers and consumers of the solu-

tions. Answers of most of the interviewees also indicated a need for the Business View. 

They pointed out that knowledge creation method like this would bring the developer side 

closer to consumer side in terms of understanding the use of the analytical insight. 

6.1.3 How conceptual modelling should be utilized in the case 

organization to resolve their current KM challenges 

The aim of the third research sub-question, “How conceptual modelling should be utilized 

in the case organization to resolve current knowledge management challenges regarding 

business analytics solutions?”, was to give recommendations how conceptual modelling 

should be utilized in the case organization based on the answers of the two previous 

research sub-questions. 

Based on the results of the first research sub-question, “What potential use-cases con-

ceptual modelling has for improving knowledge management processes related to busi-

ness analytics solutions?”, three suitable conceptual modelling methods were identified. 
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These models were CDM, business process model and the Business View. They were 

integrated with the knowledge management literature in order to create a research 

framework for the thesis. 

Because of the deductive nature of the research, the empirical part of the thesis was 

designed based on the research framework. This framework was utilized to answer the 

second research sub-question: “What are the current knowledge management chal-

lenges in the case organization regarding business analytics solutions that could be 

solved with conceptual modelling?”. Results of the semi-structured interviews indicated 

challenges related to all three main knowledge management processes. The action rec-

ommendations to mitigate the identified KM challenges are presented in Figure 12. 

 

Figure 12. How conceptual modelling should be utilized in the case organization to mit-
igate their KM challenges regarding BA solutions. 
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The explicit knowledge codification practices varied a lot between the three BA solutions 

involved in the interviews. The interviewees pointed out a lack of knowledge creation 

about the data assets of the solution and largely agreed that there was a need for one. 

Explicit knowledge codification about the logic of the solution divided opinions between 

developers and consumers. Developers saw the need more for their peers, while con-

sumers mainly agreed that there was a need for documentation between the collaborat-

ing parties. Explicit knowledge codification about the use of the analytical insight got 

positive feedback especially from the developers’ side of the BA solutions. 

Based on the identified challenges, there would seem to be a need for enhancing the 

knowledge creation about BA solutions in the case organization. Based on the research 

framework, utilizing the three conceptual models introduced in this thesis would help to 

mitigate the identified knowledge management challenges. CDM was identified as an 

effective method for creation of explicit knowledge about the data assets of the business 

analytics solution. The interviews pointed out that the current knowledge creation prac-

tices regarding the data of the BA solutions vary and the interviewees mainly agreed on 

the need for it between the roles. These findings are also supported by the positive feed-

back that the interviewees gave when showing an example of the CDM at the end of the 

interviews. Thus, as one of the action recommendations of the thesis is to support 

the adoption of the CDM in the case organization’s business analytics solutions.  

The need for explicit knowledge creation about the logic of the business analytics solu-

tion got positive answers especially from the consumer side of the interviewees. They 

also mentioned that there are knowledge management challenges to both directions 

about the logic of the business analytics solution. Based on the answer to the first re-

search sub-question, BPMN was identified as a possible codification method for the logic 

of the analytics solution. To mitigate the identified challenges related to the topic, 

another action recommendation of the thesis is to encourage introduction of con-

ceptual modelling method like BPMN in the case organization.  

The need for explicit knowledge codification regarding the use of analytical insight of the 

solution got positive answers from the developer interviewees. This seems to indicate 

that there is a need for it in the case organization. The literature review revealed the 

Business View as a suitable method to codify knowledge about the subject between the 

consumers and the developers of a solution. Thus, adopting a version of this codifying 

method would also help to mitigate knowledge management challenges in the case or-

ganization. Like in the case of CDM, this finding is also supported by the mostly positive 

feedback given by the interviewees when showing an example of BV. Therefore, an-

other action recommendation of the thesis is to support the adoption of a 
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knowledge codification method like the Business View in business analytics so-

lutions of the case organization. 

The biggest knowledge management challenge regarding knowledge sharing in cross-

unit collaboration was identified as a lack of transparency about the business analytics 

solution. To some extent, the challenges related to transparency of the business 

analytics solutions could be mitigated by explicit knowledge codification about 

business analytics solutions with the conceptual modelling methods introduced 

in this thesis. This conclusion is also supported by knowledge management literature: 

frameworks like the integrated KM cycle suggest that successful knowledge creation 

process makes its consequent process, knowledge sharing, easier. Furthermore, the in-

terviewees pointed that the main reason for the challenges related out that transparency 

about the BA solutions was the lack of sufficient knowledge. 

There were also some challenges related to common goals of the business analytics 

solutions between its developers and consumers identified based the interviews. Busi-

ness View, one of the conceptual modelling methods introduced in the thesis, aims to 

highlight the business goals that the analytical insight of the business analytics solution 

is connected. In order to mitigate knowledge management challenges regarding 

common goals for the business analytics solutions between their roles, case or-

ganization should utilize conceptual modelling method like the Business View. 

Based on the varying answers on the current knowledge contextualization between the 

two roles in business analytics solutions, identification of the key knowledge needs for 

the collaborating party could be emphasized further in the case organization. Like in the 

case of knowledge sharing, knowledge application process also benefits in general from 

its subsequent knowledge management processes being carried out successfully. Both 

the research framework and the results of the interviews indicated that consumers of the 

business analytics solutions might have knowledge management challenges related to 

data assets and the logic of the solution, whereas developers’ challenges are related to 

the use of the analytical insight of the solution. Consequently, utilizing the three con-

ceptual modelling methods introduced in this study could emphasize the key 

knowledge needs between developers and consumers of the business analytics 

solutions and mitigate related knowledge management challenges. 

Therefore, an overall action recommendation of the thesis is that the case organi-

zation should investigate further into the possibilities of utilizing conceptual mod-

elling methods in their business analytics solutions to mitigate the current 

knowledge management challenges. 
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6.2 Research limitations and general applicability of the results 

This study answers comprehensively to its main research question with three individual 

research sub-questions. The first of them focused on finding potential use-cases of con-

ceptual modelling in BA context. Previously, there has been little literature about the use 

of conceptual modelling in this context. Like stated in chapter 4.1, the literature review of 

the study focuses on utilizing existing frameworks in a new context. One of the key find-

ings of this study was to identify from existing literature potential knowledge codification 

methods between developers and consumers of a BA solution about its data assets, the 

logic and the use of its analytical insight. In order to validate these extensions to the 

existing conceptual modelling frameworks, empirical study to test these conceptual mod-

elling methods in practice in various business analytics solutions would improve the gen-

eral applicability of the results. 

The second research sub-question was about identifying the current knowledge man-

agement challenges in the case organization regarding BA solutions. Even though the 

findings of the study about the knowledge management challenges are evident, there 

are a few points to consider about the reliability of the results. First, the interview scope 

consists of six individual interviewees. It is possible that some statistical deviations re-

lated to the results of the interviews could have occurred within this sample size. Addi-

tionally, because of the long physical distance between the author and some of the in-

terviewees, most of the interviews were conducted though Skype. According to Saun-

ders et al. (2012), the reliability of the telephone interviews might be lower compared to 

interviews conducted face-to-face because it might be more challenging situation to es-

tablish trust between the parties.  

Despite the reliability considerations, the findings of this study about the knowledge man-

agement challenges in BA solutions align with the previous literature. McKinsey (2013) 

argues that three key challenges in implementation of an analytics solutions are the de-

cisions on what data to utilize, how the logic of the solution works and why the analytical 

insight of the solution should be created. Similar to the findings of the study, Nalchigar & 

Yu (2018) argue that knowledge challenges in these areas occur because of the lack of 

sufficient knowledge about BA solutions combined with varying knowledge between BA 

roles. Thus, the findings of the study on the knowledge management challenges regard-

ing business analytics solutions should be reproducible also in other representative 

cases. 

The third research sub-question was set to deliver how case organization should utilize 

conceptual modelling methods to mitigate its knowledge management challenges related 
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to BA solutions. Another key finding of the study was to connect the potential use-cases 

of conceptual modelling from the literature to case organization’s current knowledge 

management challenges regarding BA. Although the existing literature supports the rea-

soning behind the use-cases of identified conceptual models, previous literature about 

their use in this specific context is lacking. Thus, the biggest theoretical contribution to 

previous business analytics and knowledge management literature is the research 

framework of the study. The framework offers clear guidelines on what aspects to focus 

on when identifying knowledge management challenges regarding business analytics 

solutions and how to approach mitigating them. It extends Dalkir’s (2011) integrated KM 

cycle to business analytics context. Regarding knowledge application process, the pre-

vious framework is extended by defining the key knowledge aspects of BA solutions be-

tween its developers and consumers to codify (Dalkir 2011). Knowledge creation process 

is specified by identifying conceptual modelling methods, CDM, BPMN and BV, to sup-

port the codification process. Knowledge sharing process is further explained by the key 

aspects – goal alignment, trust and common vocabulary – that influence the process in 

cross-unit collaboration (Valtakoski and Järvi 2015). 

The action recommendations of the study utilize the research framework of the study to 

determine how the identified knowledge management challenges regarding business an-

alytics solutions could be mitigated with conceptual modelling methods in the case or-

ganization. As long as the interview results are reproducible outside of the case organi-

zation, the recommendations of the study have general applicability. However, Dalkir 

(2011, p. 341) points out that knowledge management is not “a silver bullet that will solve 

all organizational woes” but only “contributes towards” to mitigation of the identified chal-

lenges.  

6.3 Future research 

This study has implications for future research for both the field of business analytics 

research and the case organization. Previously there has been little literature about the 

topic of improving knowledge management with conceptual modelling in BA context. For 

its field of study this thesis establishes a framework on how to mitigate knowledge man-

agement challenges regarding business analytics solutions. This framework could be 

utilized in future research to establish its effectiveness to improve knowledge manage-

ment in various BA solutions. The clearest future research opportunity is to further de-

velop the three conceptual modelling methods with empirical studies. 

For the case organization, this study identifies current knowledge management chal-

lenges regarding its BA solutions and establishes how conceptual modelling methods 
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could be utilized to mitigate those. These findings provide an opportunity for the case 

organization to investigate further into these possibilities by adopting the three concep-

tual modelling methods in their various BA solutions. Future research possibilities also 

include the specific modelling notations of the models that would suit the case organiza-

tion’s use-cases and the identification of the technical tools that could support the devel-

opment of these models. 
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APPENDIX A: INTERVIEW QUESTIONS 

BA Developer/Consumer: 

0. What is your current role in the organization and how long have you been in that 

role? 

1. Could you shortly describe the analytics solution you are associated with and 

what is your current role regarding those? (developer/consumer) 

2. From your perspective, what is the objective of the analytics solution? How this 

objective is communicated between developer and consumer? How are the indi-

vidual objectives of the analytics solution aligned with developers and consumers 

of analytics?  

3. In you opinion, how transparently knowledge is shared related to analytics? (data 

assets that relate to a business concept, the logic of analytics, the use-case of 

output) 

a. Do you feel like you can trust that knowledge that you share is utilized 

correctly? 

4. In your opinion, do you feel that you have common vocabulary with the devel-

oper/consumer?  

a. How do you make sure that the vocabulary is understandable between 

both parties? 

5. Do you know what are key aspects of knowledge about analytics solution for the 

developer/consumer? How do you identify these? 

6. In your opinion, how well knowledge about the data assets of the analytic solution 

is documented between the developers and consumers? 

a. Is this effective (/ any challenges)? Why/ why not? 

b. If not at all, why not? From your experience, would this help to improve 

analytics? 

7. In your opinion, how well knowledge about the logic of the analytic solution is 

documented between the developers and consumers? 

a. Is this effective (/ any challenges)? Why / why not? 

b. If not at all, why not? From your experience, would this help to improve 

analytics? 
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8. In your opinion, how well knowledge about the use case(s) of the analytical in-

sight is documented between the developers and consumers? 

a. Is this effective (/ any challenges)? Why/ why not? 

b. If not at all, why not? From your experience, would this help to improve 

BA? 

Interviewees were shown examples of both conceptual data model and the Business 

View. 

9. What do you think about conceptual modelling? Do you see potential for concep-

tual modelling to improve knowledge management processes (knowledge crea-

tion, sharing and application) in analytics? Why or why not? 

 

10. Is there still something you want to say about the subject? 


