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Customer relationship management is practiced widely in different kind of organizations, in 

addition in institutes of higher educations. In this environment customer relationship management 
is useful even though it has its special characteristics. In a central role in developing customer 
relationship management is to deepen the understanding about the customers and their behavior, 
and the goal is similar in the context of institute of higher education. This study has indeed arose 
from the need to create a better understanding from the customer base. The research was 
conducted utilizing design science research approach. 

The objective of this research was to create a segmentation about research’s case 
organization’s customers automatically using machine learning. The aim was to form a better 
understanding about the customer base with this segmentation and in addition conduct an 
experiment about using machine learning in customer relationship management system. In the 
research an artefact – or segmentation – was constructed and evaluated using an iterative 
process. The most central part of designing the artefact was determining the features by which 
the customers would be divided into segments. The parameters chosen were formed from internal 
data of the case organization. The artefact was developed based on these selected parameters. 
The possible segments were searched using several mathematical models. After the first iteration 
round, it was discovered that with the selected parameters, no segments exist. Therefore a 
second iteration round was conducted where a segmentation was formed with previously defined 
parameters. The manual segmentation was conducted using the same parameters as automatic 
segmentation, although the principals of forming the segments were different. 

As a result of this research customer segmentation was achieved for the client organization 
and additionally, deepened understanding about customer segmentation in the context of institute 
of higher education was accomplished. Customer segmentation in the client organization was 
possible to be reached with the features formed in workshop, in which different user groups of 
customer relationship management were represented. The segmentation created illustrates 
clearly the meaningfulness of the client organization’s customers, which was the main goal of the 
segmentation. Although the segmentation couldn’t be successfully created using machine 
learning methods, a platform of procedures was created for the client organization for forming the 
automatic segmentation. Another result of this study is the deeper understanding about customer 
relationship management and especially about organizational customer segmentation in the 
context of higher institutes of education, in which little research has been conducted. During the 
research it was discovered that special characteristics related to the functioning of institute of 
higher education are creating challenges in segmentation. These challenges are especially 
related to illustrating the overall picture of single customer relationships, maintenance of data 
consistency throughout the organization and the variety of important measurements related to 
customer relationships. In addition to institutes of higher educations, the research serves 
organizations and communities outside of this context, whose customer base is similarly unusual 
compared to the more traditional ones. The next step for the client organization of the study is to 
experiment segmentation by defining different output goals and the parameters accordingly. 
Generally more research about customer segmentation in the context of institutes of higher 
education is needed. 
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Asiakkuudenhallintaa harjoitetaan laajalti erilaisissa organisaatiossa. Myös korkeakouluissa 

asiakkuudenhallinta on hyödyllistä, vaikkakin niillä on erityispiirteensä toteuttamiskohteina. Kes-
keisessä osassa asiakkuudenhallinnan kehittämistä on syventää ymmärrystä asiakkaista ja hei-
dän käyttäytymisestään ja tavoite on samanlainen myös korkeakoulukontekstissa. Tämäkin tutki-
mus on syntynyt juuri tarpeesta luoda parempi käsitys kohdeorganisaation asiakaskunnasta. Tut-
kimus toteutettiin suunnittelutieteellistä viitekehystä mukaillen. 

Työn tavoitteena oli luoda segmentointi koneoppimisen avulla tutkimuksen kohdeorganisaa-
tiolle heidän asiakkaistaan. Toteutettavan segmentoinnin avulla oli tavoitteena muodostaa pa-
rempi käsitys asiakaskunnasta sekä tehdä kokeilu koneoppimisen hyödyntämisestä asiakkuu-
denhallintajärjestelmässä. Tutkimuksessa rakennettiin ja arvioitiin artefakti, eli segmentointi, ite-
ratiivisella prosessilla. Artefaktin suunnittelussa keskeisintä oli niiden tekijöiden määrittely, joiden 
perusteella asiakkaiden jako segmentteihin tehtäisiin. Valitut tekijät muodostettiin organisaation 
sisäisestä datasta. Artefakti rakennettiin näiden valittujen tekijöiden perusteella. Segmenttejä py-
rittiin muodostamaan useamman matemaattisen mallin avulla. Ensimmäisen iteraatiokierroksen 
tuloksena todettiin, ettei segmenttejä muodostu valittujen tekijöiden perusteella. Tämän vuoksi 
toteutettiin toinen iteraatiokierros, jossa luotiin manuaalinen segmentointi aikaisemmin määritel-
lyillä tekijöillä. Manuaalisessa segmentoinnissa hyödynnettiin samoja tekijöitä kuin automaatti-
sessa, mutta segmenttien muodostamisen periaatteet olivat erilaiset. 

Tutkimuksen tuloksena saavutettiin kohdeorganisaatiolle asiakassegmentointi sekä yleisesti 
syvennetty näkemys asiakassegmentoinnista korkeakoulukontekstissa. Asiakassegmentointi 
kohdeorganisaatiossa oli mahdollista asiakkuudenhallinnan eri käyttäjäryhmien edustajista koos-
tuneessa workshopissa muodostettujen tekijöiden avulla. Segmentointi kuvaa selkeästi kohdeor-
ganisaation asiakkaiden merkityksellisyyttä, mikä olikin segmentoinnin päätavoite. Vaikka seg-
mentointia ei onnistuttu luomaan koneoppimisen menetelmillä, luotiin kohdeorganisaatiolle toi-
mintamalli automaattisen segmentoinnin muodostamiseksi. Toisena laajempana tuloskokonai-
suutena syvennettiin näkemystä asiakkuudenhallinnasta sekä erityisesti yritysasiakkaiden seg-
mentoinnista korkeakoulukontekstissa, josta on toistaiseksi tehty vain vähän tutkimusta. Tutki-
muksessa havaittiin, että haasteita segmentoinnille aiheuttaa korkeakouluorganisaation toimin-
nan luonteen erityispiirteet. Nämä haasteet liittyvät erityisesti asiakkuuksien kokonaiskuvan hah-
mottamiseen ja esiin tuomiseen, datan yhtenäisyyden ylläpitoon läpi organisaation sekä asiakas-
suhteiden tärkeiden mittareiden moninaisuuteen. Tutkimus palvelee myös korkeakoulukontekstin 
ulkopuolisia organisaatioita ja yhteisöjä, joiden asiakaskunta poikkeaa perinteisestä. Seuraava 
askel tutkimuksen asiakasorganisaatiolle on kokeilla segmentointia määrittäen segmentoinnin tu-
lokselle erilainen tavoite ja tähän tavoitteeseen vastaavat tekijät. Yleisesti asiakkaiden segmen-
toinnista korkeakoulukontekstissa tarvitaan lisää tutkimusta. 
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1. INTRODUCTION 

The ability to operate customer relationship management (CRM) is in a key role of to-

day’s business environment. CRM enhances the development of more efficient customer 

centric strategies. (Chang et al. 2010) In addition, the vast amount of recent academic 

articles illustrates the growing interest towards CRM (Payne & Frow 2005). 

Knowledge about customers and their behavior is required to support CRM (Payne 2006; 

Ngai et al. 2009). Using CRM in an analytical manner, in addition to strategic and oper-

ational is indeed increasing. The use of analytical CRM aims to better decision making. 

(Buttle 2009) In a key role in decision making today is data science. Data science aims 

for better decision making through gained insights from large data sets by utilizing i.e. 

machine learning (ML). (Kelleher & Tierney 2018) 

According to a research conducted by Gartner (2017) utilizing technology in institutes of 

higher education (IHE) is worse than in other fields. In IHE organizations CRM is seen 

as the third most important technology to help creating competitive advantage and 

achieving organization’s mission. (Gartner 2017) In addition, Gartner (2020) lists cross-

life-cycle CRM as one of the top ten strategic technologies affecting IHEs in year 2020. 

CRM is seen as an important developing target in IHEs’ increasing need to keep up with 

digitalization. 

IHEs are currently no longer places for teaching, learning and conducting research but 

in addition places to create new innovations and make societal impact. This reformation 

increases the need for better and wider organizational co-operation. IHEs are more rare 

but suitable environments for practicing CRM (Buttle 2009). The special way of function-

ing and multiple variations of customers creates challenges in applying CRM.  

The existing literature about CRM in context of higher education mostly concerns adapt-

ing CRM. In addition, the existing literature focuses mainly on managing student rela-

tionships. The literature concerning managing institutional partners is defective. This re-

search adds viewpoints to this gap. 

1.1 Research problem, objective & questions 

This research is a master’s thesis conducted as an assignment for an institute of higher 

education. The current goal to increase company co-operation and company invoicing 
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evoke needs for better analysis of current and possible co-operation organizations. 

There is an interest towards accelerating customer analysis by bringing automation into 

CRM. This research is the first big step towards this. 

For successful external customer relationship management and carrying out master 

data, the organization is centering information into one customer relationship manage-

ment system. The given problem concerns the better conceptualizing of the customer 

organizations’ relationship with the client organization and this is analyzed using the data 

in the client organization’s CRM system.  

The objective of this research was to create a segmentation about client’s organizational 

customers automatically using machine learning. The need behind this is to increase the 

recognition of client’s customers in CRM. The segmentation with these factors is formed 

through machine learning algorithm. If the data available is discovered incomplete to 

form proper segments, then the problem shifts to what kind of data would be needed in 

order to form sufficient clusters. 

Research questions are formed in order to solve the research problem. In this study, one 

main research question and four research questions are defined to support the resolving 

of the main research question. The main research question is: 

What kind of segments can be formed from client organization’s organizational 

customers? 

The sub-questions are: 

 Can applications of machine learning help in forming customer segments in an 

institute of higher education? 

 What kind of special characteristics does an institute of higher education have in 

customer relationship management? 

 By which parameters are the segments defined? 

 Is the formed segmentation applicable for the client organization?  

In addition, the question of what kind of data should be collected in the future in order to 

create more suitable clusters and what would be needed in order to automatically creat-

ing the segments from CRM with machine learning is considered. 

1.2 Research methodology 

Research methodology answers the question on how the knowledge and the truth can 

be brought out (Saunders et al. 2009). It includes conception of reality and scientific 
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viewpoint as well as methods used in the study. The methodological choices are not 

straightforward or generalized but research specific. This research has characteristics of 

business study, information system (IS) study and information technology (IT) study 

which makes its methodological choices even more unique. 

This study uses approach called design science (DS). DS research creates an artifact 

for a specific problem and verifies this artifact (Hevner et al. 2004). This approach deter-

mines the methodological choices and frames for the study. In the next chapters the 

methodological choices for this research are presented. The study doesn’t represent only 

one philosophy exclusively or use only one method to collect the data but takes compo-

nents from several. 

1.2.1 Research philosophy and approach 
 

Each research has assumptions about the reality and how it is interpreted. Research 

philosophy portrays these assumptions. The research’s point of view reflects on how the 

study is conducted and results analyzed. Therefore, it’s important to identify the influenc-

ing philosophical viewpoints and approaches. A research philosophy can be examined 

through ontology and epistemology. Ontology challenges the assumptions on how the 

world functions and what is real. It has aspects of objectivism and subjectivism. Episte-

mology asks what acceptable knowledge is. (Saunders et al. 2009) In design science 

research approach, epistemology and ontology are dynamic and change through the 

iterative research process (Vaishnavi et al. 2004; Gacenga et al. 2012).  

This research is affected by several philosophies. The objective of this study is to find 

the right parameters in order to be able to segment customer organizations in CRM. This 

objective is reached using both theory and knowledge of the CRM users. These two 

methods benefit from different kinds of philosophical points of view. 

The study is affected by realistic and interpretivist philosophies. Critical realism is the 

dominant philosophy in this study. Realistic research takes an objective perspective to 

ontology but understands that truth and knowledge exist only partially detached from the 

researcher’s observed reality. As an epistemological point of view, realistic study ob-

serves knowledge as measurable phenomenon, which is understood in their context. 

(Saunders et al. 2009) 

This research sees that truth exists mostly independent of the researcher. The facts sup-

porting the research are gathered independent of the researcher. However, the study 

accepts that there are parts that require interpretation from the researcher, especially 

when investigating the needs of CRM users. The segmentation created will be defined 



4 
 

and verified with the help of users who have their subjective view. In addition, researcher 

must make assumptions as she interprets these views and therefore brings her subjec-

tive point of view to the study. 

Realism as a research philosophy underlines the discernible concrete reality and sees 

the reality existing independent of our consciousness (Olkkonen 1993). Realistic re-

search has two types; direct and critical. Direct realism poses that our senses show us 

the correct world. Critical realism sees that our senses reflect only the images of the real 

world. (Saunders et al. 2009) This study represents the latter one, as it views that what 

we see is interpreted by ourselves. 

Critical realism sees that the world is continuously changing (Saunders et al. 2009). This 

study and its researcher conduct the study for a world that exists currently and identifies 

that the reality can be different now from what it is later. It is accepted that the research 

represents the current reality and may not be applicable at some point in the future. 

In addition to realism, the research philosophy has characteristics of interpretivism as 

it aims to identify and understand the work that CRM users do. In the interpretivist ontol-

ogy point of view reality is subjective and continuously changing. In the interpretivist 

epistemology point of view, the complexity of phenomena is simplified into approximate 

rules. This complexity is often formed by people’s activities. Interpretivism sees that peo-

ple are social actors who interpret world, take roles in it and interpret other people’s roles. 

(Saunders et al. 2009)  

The knowledge in this study is gathered partially from CRM users, which means that the 

researcher aims to identify and understand their experiences. In order to do this, the 

researcher must first understand their working context and the concepts they are using. 

This study is not completely interpretivistic, as the research aims mostly for objective 

point of view and the researcher is not seen as part of the reality. 

This research conducts a practical solution for a specific problem and therefore a highly 

practical research approach is needed. The approach chosen for the research is design 

science. The research’s goal is to define and solve a problem by building and evaluating 

an artifact which according to March & Smith (1995) is central in DS research. 

The DS approach is trying to create something that is effective for overcoming the prob-

lem identified (Hevner et al. 2004). In practice, there must be a relevant artifact created 

for the problem, and its utility should be evaluated (Hevner et al. 2004; Peffers et al. 

2007). Utility is the main goal of DS research (Hevner et al. 2004). This study aims to 

solve the problem that the client organization has and create an artifact that is practical 

and improves the client organization’s employees’ work. In a DS process, utility is the 
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result that informs theory in the end of the process. Utility and truth are connected 

throughout the process. (Hevner et al. 2004)  

Research approach describes the relationship the study has with the existing theory 

around the research topic. According to Hevner et al. (2004) theory is an essential part 

of IS research as it offers further understanding and material to back the study. The 

results of the study expand the existing theory. (Hevner et al. 2004) In this study theory 

about machine learning, segmentation and CRM are employed to back up the design of 

the segmentation. When the research is done, the results are applied as a part of the 

existing theory in the form of a master’s thesis.  

Design usually includes a lot creative work and therefore can’t completely follow a certain 

process (Gacenga et al. 2012). However, some process guidelines for DS research have 

been created. This research follows the design science research model (DSRM) by 

Peffers et al. (2007) which describes the procedures of DS research. This model is for 

supporting the process of developing information systems. In figure 1 the process model 

is presented in a perspective of this study. The process includes six activities. 
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Figure 1: Design science process model (based on Peffers et al. 2007)  
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In the first activity the problem is identified and the value of solving this problem is defined 

(Peffers et al. 2007). In this research the problem is, how better conceptualize the cus-

tomer organization’s relationship with the client and the reason they are in CRM. Accord-

ing to Peffers et al. (2007), this is done based on the knowledge available. 

In the second activity the objectives of a solution are defined (Peffers et al. 2007). This 

study is objective of the solution centered as there has been defined one solution for the 

problem addressed before the study and this DS process focus on creating this solution. 

The objective of this study is to segment the accounts in CRM with machine learning. 

Identification of objectives requires knowledge about the problem and possible current 

solutions (Peffers et al. 2007). 

Activity number three is design and development of an artifact (Peffers et al. 2007). The 

artifact in this study is to create clusters from accounts using machine learning. In order 

to create the artifact, knowledge of theory related to the solution is required (Peffers et 

al. 2007). 

The fourth activity is demonstrating the use of the artifact which means using i.e. exper-

imentation, simulation or case study (Peffers et al. 2007). In this study the demonstration 

involves making descriptions for segments created. According to Peffers et al. (2007) the 

demonstration requires knowledge on how the solution can be used for solving the prob-

lem. 

After demonstration the artifact is evaluated by observing and measuring how well it 

solves the problem defined (Peffers et al. 2007). The evaluation activity of this research 

is accomplished in workshops by the end customers, CRM users, and with logical argu-

ment. If in the evaluation phase the artifact is discovered unsuitable the process can be 

iterated back to step three in order to make the artifact more suitable for the problem. 

The final phase of the process is communication of the problem, the artifact and its utility. 

(Peffers et al. 2007) The communication in this study is done by publishing a master’s 

thesis. 

1.2.2 Research methods: design and data collection 
 

Research design is a “logical plan” of which purpose is to confirm that the results meet 

the objective defined (Philliber et al. 1980). Data collection means techniques on how 

the data is collected (Saunders et al. 2009). These research methods are chosen based 

on the predominant philosophical viewpoints of this study. In this study, different data 

collection techniques are used to gather knowledge in different phases of the study.  
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Utilizing facts is typical for realistic research and an important part of DS process (Hevner 

et al. 2004; Saunders et al. 2009). In the beginning of the DS process theory is gathered 

about machine learning, segmentation and CRM. The purpose of this is to support de-

sign, demonstration and evaluation phases of the artifact. Theory is gathered using sev-

eral knowledge bases and suitable search sentences. 

A research method used after the relevant theory is collected is case study. This means 

that the data is gathered, artefact build and verified using a case organization. Case 

study is typical method for studies using interpretivist philosophies (Saunders et al. 

2009). In interpretive case study the participants and researcher are in a close relation-

ship and participants affect actively on the results of the case objective (Bygstad & 

Munkvold 2011). The sample sizes of interpretivist research are usually small and the 

research aims to targeted knowledge over wide-range knowledge (Saunders et al. 2009). 

This means that by using a case organization, detailed knowledge which can be then 

applied to other organizations operating in the same field can be acquired. 

Yin (2014) defines case study as “an empirical inquiry that investigates a contemporary 

phenomenon within its real-life context”. It is a widely used method in business studies 

which focuses on organizations (Aaltio & Heilmann 2009). Case study is suitable for this 

research as it pursues to get rich information about the subject and the process created 

is taken into use in the case organization (Morris & Wood 1991).  

The research conducted uses a single case study, as it has only one case organization 

it studies. It is usually preferable to carry out a multiple case-study, with at least two 

cases, as the generalizability of the research increases (Yin 2014). When performing the 

conclusions of this study this aspect needs to be considered. 

The study uses both qualitative and quantitative techniques to gather data, which is 

typical for realistic researches. Qualitative technique means collecting non-numeric data 

and quantitative means collecting numeric or measurable data. (Saunders et al. 2009) 

Workshops are used as the qualitative data collecting technique and the collecting of 

client’s internal data is used as the quantitative data collecting technique.  

Workshops are used for gathering data about segmentation needs in the case organiza-

tion and for verifying the artifact created. Workshops consist of active client CRM users. 

These users represent different kind of user groups whose purposes to use CRM in their 

work vary. One workshop is organized to determine the needs before building the arte-

fact and another is organized to verify the artefact build. If the evaluation phase points 

out that the artefact build does not respond the needs of users, it is iterated back to the 

artefact designing and building phase and a new evaluation workshop is organized. 
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Quantitative techniques are used when collecting meaningful data about the customer 

organizations. This data is available and collected from CRM and possibly other need 

internal data sources. Before the data collection the meaningful parameters are defined 

with the help of theory and user workshops. The internal data collected is utilized when 

forming the segments with machine learning. All the internal data collected will be con-

verted into numeric form for machine learning algorithm.  

In addition exploring existing theory and informal conversations with colleagues are im-

portant parts of gathering up relevant information. These have been continuous through 

the whole process but especially meaningful in the beginning of the DS process. Figure 

2 summarizes the data collection techniques used in each DS process phase. 

 

Figure 2: Data collection techniques used in each design science process phase 

 

All the analyses made from data collected are made leaning on existing literature and 

researcher’s previous knowledge about the subject. As mentioned earlier in this chapter, 

the analysis, as well as collecting data is aimed to be conducted independent from the 
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researcher. However, it is accepted that this cannot completely be completely re-

searched, and researcher’s subjective point of views will partly affect the study. 

1.3 Research structure 

The structure of this report has built up following the DS process conducted. The report 

is divided into chapters by the process steps conducted. The first chapter gave a short 

description about the background of this study, the research problem and methodological 

choices made. Chapter two of this report focuses opening up the problems identified 

behind this assignment and its background and framework. This first phase of the pro-

cess functions as a base for defining the objective of an actual artefact. This objective is 

presented at the end of the chapter two. 

Chapter three describes how the design and development phase of the process was 

conducted. It follows the stages conducted when designing and developing the artefact. 

Demonstration and evaluation steps are divided by iteration rounds conducted. These 

are presented in chapters four and five. At the end of chapter five the final step of DS 

process, communication of the results, are described. In chapter six the process con-

ducted and its results are discussed. On top of these things in the last chapter of this 

report the research done is concluded, evaluated and future actions are discussed. 
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2. IDENTIFYING PROBLEM AND OBJECTIVE OF 
A SOLUTION 

Customer relationship management (CRM) has roots way back. During its existence 

it and its role in organizations has changed. Payne (2006) defines customer relationship 

management as “a business approach that seeks to create, develop and enhance rela-

tionships with carefully targeted customers in order to improve customer value and cor-

porate profitability and thereby maximize stakeholder value”.  

CRM is a concept that can be defined in several ways. Other definitions on top of Payne’s 

(2006) in the literature are i.e.: 

 “A corporate wide approach to understanding customer behavior, influencing it 

through continuous relevant communication and developing long-term relation-

ships to enhance customer loyalty, acquisition, retention, and profitability.” (Lau-

don & Laudon 2018) 

 “The strategic use of information, processes, technology and people to manage 

the customer’s relationship with your company (Marketing, Sales, Services and 

Support) across the whole customer life cycle.”(Kincaid 2003) 

CRM definitions vary i.e. in their association with technology. It can be defined as a tac-

tical solution, as a wide range of IT and internet solutions or, as a strategic approach 

which aims to create stakeholder value with enhancing customer relationships. The def-

inition affects the way an organization implements CRM. (Payne & Frow 2005) It is now-

adays more common to view CRM as more than only a technology (Chang et al. 2010). 

CRM creates bridges between company, its customers and co-operative organizations 

(Coltman et al. 2011). It creates value for all of these stakeholders (Payne & Frow 2005). 

CRM has been found to have a positive correlation with company’s marketing capability 

which improves company’s performance (Chang et al. 2010). 

CRM implementation is traditionally strong in sales companies, but it offers an effective 

tool to other kinds of organizations as well. In this study the CRM is implemented into an 

IHE, which differs a lot from traditional companies as it’s a non-profit organization and 

has multiple different kinds of stakeholders. 
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2.1 Problem identified 

When it comes to CRM in the client organization, its strength is that the management is 

committed to it. This can be seen i.e. in resourcing and willingness to develop it (manager 

of CRM and analytics of the client organization). The development target that this study 

concentrates on is the customer analysis. The problem identified is how to better con-

ceptualize the customer organizations’ relationship with the client organization and the 

criteria and the reason why their data is in CRM. 

The need behind this problem is to enhance master data management and map the 

actions of the customers. With this, management decision making can be supported and 

company invoicing in the client organization increased. A key point in this is increasing 

the co-operation with companies and serving them better by understanding their behav-

ior. In addition there is an interest to see if applications of machine learning could be 

implemented into client’s CRM. 

The more urgent need was the need to know how meaningful the relationship is to client, 

compared to only analyzing the relationships. Meaningfulness means here the quality of 

being important. The customer is seen meaningful if the value of importance is high. The 

measurements of what features indicate the meaningfulness need to be investigated. 

In the client organization there are previously created customer segments, which are 

mainly done from a specific CRM user function view. However, no such segmentation is 

conducted which would be completely based on data. There is a need to create a seg-

mentation completely based on data and that with the help of machine learning could be 

automated. In addition using only the data available it’s possible to avoid mistakes and 

cognitive biases caused by subjectivity. 

Opposite to typical companies utilizing CRM, invoicing is not the most valuable meas-

urement in the client organization’s field but measurements often base on the form and 

quality of the co-operation. Achieving sales targets is not as crucial as in typical compa-

nies but the co-operation still needs to be monitored. Therefore it is necessary to build a 

master data model which can be used for monitoring this co-operation. This study aims 

to satisfy this need as well. 

The CRM at the target of this study is the CRM that the client organization uses for 

managing customers and potential customers other than students. This CRM consists of 

both organizations and individuals. Organizations are those who are co-operators or pos-

sible co-operators of the client organization. Individuals include client’s alumni, employ-

ees or other people who co-operate with the client or operate in organizations the client 

is co-operating with. 
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In the client organization CRM is defined as a business strategy that is designed to im-

prove customer service. Therefore this research views CRM as a strategic approach 

aiming for creating value for its stakeholders. 

The segmentation conducted in this research focuses only on business to business 

(B2B) customers. These include all the organizations in the client’s CRM. Organizations 

can be companies or institutions. CRM in B2B differs from CRM in business to consum-

ers (B2C). In B2B there are fewer customers, they are much larger and the relationship 

with them is usually much tighter than with B2C customers. In addition, the demand of 

B2B customers is driven by B2C customers and decision making is more organized than 

with individuals and households. (Buttle 2009) 

2.2 Customer relationship management in the context of insti-
tute of higher education 

Institutes of higher education differ from more traditional organizations in several ways. 

One of these is having many stakeholders. Among the most apparent stakeholder group, 

students, they include i.e. academic staff, non-academic staff, government, regulatory 

bodies, customer organizations and other IHE. (Rigo et al. 2016) IHEs have societal 

impact and therefore impact of CRM multiplies. 

A concept of customer is wide in IHE. They offer different kind of services for both indi-

viduals and organizations. The concepts of service and customer are wide in this kind of 

an organization. The services they offer include i.e. organizing education, offering re-

search and organizing events. The customers often are co-operators who with the insti-

tution work towards the common goal. The customers can be involved with the company 

in many different roles. Individuals can at the same time be i.e. a student and participat-

ing in a project in a role of employee of a partner company of the project. 

The unusual kind of services and customers leads up to a higher education company 

being an exceptional operator utilizing CRM. However, they can also benefit from CRM 

i.e. by improving processes concerning students, making communication more special 

and effective, sharing information inside the institution and increasing satisfaction among 

students (Nair et al. 2007). CRM is well deployed in IHEs to manage students and alumni 

relationships. The students are represented to have a potential life time value to their 

institutions and therefore the interest to manage this lifetime process has increased. 

(Buttle 2009) 



14 
 

In the client organization the management of student relationships occurs in completely 

different function from the management of all other customer relationships. The two func-

tions have different processes, systems and personnel. The scope of this study is the 

CRM which focuses on the customers other than students. This includes individual and 

organizational customers who are current or potential customers of the client organiza-

tion. The more precise scope of this CRM is presented in figure 3. 

 

Figure 3: Scope of client's CRM 

 

These different scopes support master customer data management in the client organi-

zation. The better management master data means better availability and usability of the 

data. Inside the client organization the customer relationship management is performed 

at many different points. The goal is to be able to unite the CRM processes and all the 

master data in a way that every unit rehearsing it would benefit. 

When it comes to CRM, one big challenge in an IHE is the consolidation of different 

needs of the stakeholders. The functions among these stakeholders differ and their ways 

of utilizing master data differ. Each stakeholder has their own assumptions about CRM 

and how it should be practiced (Rigo et al. 2016). Siloed thinking and decision processes 

easily lead to systems that are inconsistent and processes that are inoperative (Shatnawi 

et al. 2017). CRM processes must answer to the needs of each stakeholder without im-

pairing the practice of other stakeholders.   

CRM has four dimensions: key customer focus, CRM organizations, knowledge man-

agement and technology based CRM. Key customer focus means customer-centralism 

and value to customers. CRM organizations means that CRM has an effect on the or-

ganization’s way of organizing and its business processes. Knowledge management in-

cludes knowledge learning and generation, knowledge dissemination and sharing, and 

knowledge responsiveness.  

CRM is often associated with CRM technology which is incorrect as technology is only a 

part of CRM (Reinartz et al. 2004; Payne & Frow 2005). However technology plays an 
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important role in CRM, it offers the capability to collect, store, analyze and share cus-

tomer data. (Sin et al. 2005) CRM technology is used to help managing customer rela-

tionships and is often defined for specific purposes (Chang et al. 2010). Technology is 

necessary for i.e. combining data silos, but in order to be successful, it requires other 

dimensions of CRM as well (Coltman et al. 2011). 

CRM can be seen including three main components: people, processes and technology. 

Both the people inside an organization and the customers are in a key role in conducting 

CRM strategy. The most common processes that the customers relate are marketing, 

sales and services. Technology has a role as a facilitator in conducting the CRM strategy. 

(Mendoza et al. 2007) Successful CRM consists from all these components (Chang et 

al. 2010).  

Buttle (2009) presents four types of CRM (Figure 4). The CRM which this study is apply-

ing during the DS process is strongly operational. It improves business processes that 

support customer relationships, i.e. marketing functions and lead management. How-

ever, more and more analytical use of CRM is implemented which, according to Buttle 

(2009), is indeed becoming an essential part of any CRM implementations. This research 

is an example of analytical use of client’s CRM. 

 

Figure 4: The types of CRM (Paraphrased from Buttle 2009) 

 

A typical CRM process has four steps: customer identification, customer attraction, cus-

tomer retention and customer development (Figure 5). The process begins with customer 
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identification which includes identifying the possible future customers and currently most 

profitable ones. The second phase is attracting possible new customers identif ied in the 

first phase of the process. The third phase is the most central phase of CRM. It’s satis-

fying the needs of the existing customers. The fourth phase consists of increasing the 

profitability of individual customers and increasing the transaction value and intensity. 

(Ngai et al. 2009) 

 

Figure 5: Customer relationship management lifecycle (paraphrased from Ngai et 
al. 2009) 

 

This process model can be applied in addition to an IHE. However functions in different 

parts of the institution are different, implementing process need a lot of investigation 

about the processes of different functions (Manager of CRM and analytics of the client 

organization).  

In addition, definition of the process is not yet enough. The most important and challeng-

ing phase is to internalize the process to the employees of an organization. It is important 

that they can picture the whole process and the small functions as a part of this process. 

(Manager of CRM and analytics of the client organization) 

The key components of CRM solutions are customer and product management, service 

and support, marketing and sales (Kincaid 2003; Buttle 2009). These components can 

be identified in an IHE as well, although their functions may not be equivalent to more 

typical organization operating CRM. This can sometimes bring challenges in operating 
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CRM. An example of this is CRM software, which has often been designed to support 

traditional sales processes. However as IHEs do not practice traditional sales, the use 

of CRM software has to often be applied into its purposes. (Manager of CRM and ana-

lytics of the client organization) 

According to Reimer & Becker (2015) customer data can be divided under three catego-

ries: personal, action and reaction data. Personal data is private information about the 

customer i.e. date of birth or address. Action data means marketing and sales promoting 

actions the customer has been participating into. The last category called reaction data 

means the reactions of customers caused by actions. (Reimer & Becker 2015) In addition 

to this internal data, customer data can be enhanced with external data (Buttle 2009). 

Systems like CRM are nowadays more than just places to store data and are made ef-

fective by using different data mining techniques. (Cioca et al. 2013) Utilizing CRM is 

strongly depended on how and what kind of information is stored into the system (Reimer 

& Becker 2015). The use of analytical type of CRM is increasing (Buttle 2009) and with 

the help of analytical tools organizations can be helped in their decision making (Ngai et 

al. 2009). It is in a key role to define the objectives of CRM in order to be able to collect 

the relevant data for decision making (Reimer & Becker 2015). 

2.3 Customer segmentation with machine learning 

The aim of this study was to divide customers into segments using machine learning. In 

order to be able to define the more specific objective of the artefact, the different options 

of the segments to be built with machine learning were investigated. 

A typical customer of CRM does not exist (Tsiptsis & Chorianopoulos 2010). They all 

differ more or less with their needs and behavior. However, customers can form groups 

based on their similar characteristics. This is called segmentation. Segmentation is one 

element of customer identification phase in the CRM process. In this element the cus-

tomer base is divided into smaller groups of customers, based on their similarities. (Ngai 

et al. 2009) 

Buttle (2009) describes creating segments out of organization’s entire customer base as 

creating a customer portfolio. This portfolio is formed by dividing customers to different 

clusters based on one or several factors. (Buttle 2009) 

Segmentation is generally used for marketing purposes. Buttle (2009) also states that by 

creating a customer portfolio allocated value propositions can be offered to customers in 

different segments and this way business performance can be optimized. 
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Segmentation of B2B customers differs from segmenting B2C customers because of the 

different accessibility and utility of the data. In B2B segmentation there is usually a good 

accessibility to customer organization specific data, which is used as a basis of the seg-

mentation. B2C segmentation usually utilizes data about the customer groups as the 

individual customer specific data is not readily available. This group data can be based 

on i.e. geographical segmentation. (Buttle 2009) In this study the segmentation is con-

ducted as a B2B segmentation, which is easier to start with than B2C segmentation i.e. 

because of this data availability. 

One need behind this study was to experiment the application of machine learning in 

client organization’s CRM. In order to understand the concept and use of machine learn-

ing it is important to understand the concepts related closely to it. In the literature several 

different viewpoints exists on how these concepts are linked together. In the literature 

the concepts and terms are intertwined. Figure 6 illustrates how these concepts are re-

ferred to in this research.  

 

Figure 6: Link between machine learning and other important concept related to it in 
the viewpoint of this research (paraphrased from Hüllermeier 2005; Kelleher & Tier-

ney 2018) 

 

As a field of study ML belongs under computer science (Hüllermeier 2005). It is one 

application of artificial intelligence (Chatterjee et al. 2019). Terms machine learning, data 

science and data mining are often mingled. All these three terms are focusing on sup-

porting decision making by using data. ML is a tool for designing and evaluating data by 

recognizing patterns from data. Data mining uses structured data and it is often used in 

marketing purposes. Data science on the other hand is a wider entity perceiving ML and 
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data mining but in addition to these, it includes capturing, cleaning, and transforming of 

unstructured social media and web data, the use of big-data technologies to store and 

process big, unstructured data sets, and questions related to data ethics and regulation. 

(Kelleher & Tierney 2018) 

Data science is “application of quantitative and qualitative methods to solve relevant 

problems and predict outcomes” (Waller & Fawcett 2013). Data science requires human 

insight throughout the process. It doesn’t exclude human work from the process and 

human is still needed on defining the problem, preparing the data, selecting models, 

interpreting the results and to plan actions based on these results. Data science has 

computer and human working together. (Kelleher & Tierney 2018) 

Customer segmentation is one common task in data science as it is about extracting 

different types of patterns. Data science tasks include other tasks as well, such as asso-

ciation-rule mining which is extracting patterns to find out which products are often 

bought together. (Kelleher & Tierney 2018) This research conducts a data science pro-

cess, in which a design science approach is applied. More specifically, in the phase of 

creating the artefact in the design science process, Chapman’s et al. (2000) data science 

process is utilized in this study (Figure 7). 

 

Figure 7: CRISP -DM life cycle (paraphrased from Chapman et al. 2000) 
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The CRISP-DM process starts with increasing business understanding which means de-

termining business goals, understanding the current situation, defining goals of data min-

ing and making a project plan. A second phase is creating an understanding about the 

data. This includes collecting, describing and exploring the data. In addition the quality 

of the data is verified. In data preparation phase the relevant data for the process is 

selected, cleaned, constructed, integrated and formatted. Modeling phase includes se-

lecting suitable modeling techniques, planning the test design and forming and evaluat-

ing the model. After modeling, the results and process are reviewed and evaluated and 

the next steps are determined. (Chapman et al. 2000) 

Data is in a central role in each of the phases. The data science process can be iterative 

and can go back and forth the phases. (Kelleher & Tierney 2018) In this study, this pro-

cess is utilized in DS process phase where the artefact is designed and developed. The 

Business understanding step in the CRISP-DM process is completed in the beginning of 

DS process, and the Evaluation and the Deployment steps are completed during the 

later phases of the DS process as well. Therefore the steps of Data understanding, Data 

preparation, and Modeling are conducted in Design and development phase of the DS 

process. 

Data mining is partly overlapping term with ML. Data mining and ML are using a lot of 

same algorithms and terms are closely related to each other. In data mining understand-

ing is increased from a great amount of data. (Hüllermeier 2005; Han et al. 2012) As ML, 

data mining includes intelligence in the form of algorithms too. This research primarily 

concerns ML and its methods but also concepts of data mining are included in handling 

customer data. 

Automated learning models are used in more traditional fields, such as classical statistics 

to more recent fields such as machine learning (Hüllermeier 2005). Machine learning is 

one application of artificial intelligence (Chatterjee et al. 2019). Artificial intelligence is 

a branch of computer science that aims to get machine to conduct assignments which 

require intelligence when conducted by human (Negnevitsky 2005). Machine learning 

means ”algorithms that process data, learn from data and use data to make well-in-

formed decisions” (Chatterjee et al. 2019). 

The need of the client is to increase the understanding of their data. Better analysis of 

customer data with CRM increases organizational performance and customer satisfac-

tion. For this analysis artificial intelligence applications are great tools. Artificial intelli-

gence can complement CRM software and help making the business more effective by 

automating routine tasks, segmentation and prioritizing, increasing the level of customer 
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service, guiding the team on what to do and acting as a virtual assistant for customers 

and employees. (Chatterjee et al. 2019) ML is a great tool to guide decision making 

especially when handling extremely complicated processes (Hodson 2016). 

In the data science process ML is pursued mostly in the modeling step of CRISP-DM 

model. Applying ML consists of two main steps. First the chosen algorithm is applied to 

the data set and representations of patterns are developed. The second step is using 

this representation, called model, for analysis. (Kelleher & Tierney 2018) 

In the context of ML, training inputs, which in this study are the parameters selected, are 

called features. The clusters that are found using the features are called labels. (Murphy 

2012) There are two kinds of machine learning types: supervised (predictive) and un-

supervised (descriptive) learning approach. In supervised learning the goal is to learn 

how from the given input the previously defined output can be extracted. (Murphy 2012) 

Supervised approach follows the function  

𝐷 = {(𝑥𝑖 , 𝑦𝑖)}
𝑁

𝑖 = 1
 

where 𝐷 is training set, 𝑥𝑖 is the inputs, 𝑦𝑖 outputs and 𝑁 is the number of training exam-

ples. Unsupervised approach differs in a way that the output 𝑦𝑖 is not given and therefore 

its function is presented as following 

𝐷 = {𝑥𝑖}
𝑁

𝑖 = 1
 

In unsupervised learning the aim is to find patterns out of the data. (Murphy 2012) In 

addition to supervised and unsupervised type, a third, less used type of machine learning 

exists. It is called reinforcement learning which is used for investigating rewarding and 

punishment signals to learning. (Murphy 2012) 

The machine learning type suitable for this study is unsupervised machine learning as 

there is no previously defined patterns to be looked at, so the output 𝑦 is not defined. 

Under unsupervised learning there are different learning techniques. According to 

Tsiptsis & Chorianopoulos (2010) the main techniques of unsupervised learning are data 

reduction, clustering and association. This division is presented in figure 8. 
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Figure 8: Machine learning techniques (Paraphrased from Murphy 2012; Tsiptsis & 
Chorianopoulos 2010) 

 

Data reduction techniques mix fields into new measures. This way, without losing much 

information, it reduces the data extension. Association techniques find actions that hap-

pen at the same time and can be used to discover if one event often follows another. 

(Tsiptsis & Chorianopoulos 2010) The learning technique used in this study is clustering. 

With clustering techniques naturally appearing groups can be found from the dataset 

(Buttle 2009). 

Clustering (unsupervised classification) can be easily be confused with discriminant 

analysis which is supervised classification. Clustering groups a pre-specified set of non-

trained patterns into clusters, whereas discriminant analysis uses given trained patterns 

to learn the descriptions of classes. (Jain et al. 1999) An example of a clustering is cre-

ating clusters out of houses for sale. The clusters are formed based on certain features, 

for example closeness to the city center, age and number of bedrooms. Based on these 

features each data point is placed in groups in a way that the data points with similar 

values are in the same group. 

By using clustering models complex patterns can be found from the data and solutions 

can be received that could otherwise be not as easily visible. Example algorithms of 

cluster techniques are k-means and two-step algorithm. (Tsiptsis & Chorianopoulos 
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2010) Clustering techniques can be categorized based on how their input and their out-

put are formed. The categories of inputs are similarity-based clustering and feature-

based clustering. In feature-based clustering the input is given divided by features, as in 

this study. In similarity-based clustering the data isn’t divided by different parameters. 

The outputs can be formed by dividing the objects into scattered sets. This is called 

partitional clustering. In hierarchical clustering the partitions are adjusted in a nested 

tree. (Murphy 2012)  

Jain (2010) specifies three main purposes for which data clustering is used: 

 Underlying structure 

 Natural classification 

 Compression 

Underlying structure means understanding data better, producing hypotheses, discover-

ing exceptions and observing salient features. Natural classification indicates identifying 

similarities between forms or organisms. Compression is using data clustering for organ-

izing and summarizing the data. This is done by using cluster prototypes. (Jain 2010) 

The purpose of this study to conduct a cluster analysis belong to the compression type. 

However, the clustering formed can be later on formed for other types of purposes too. 

Aggrwal & Reddy (2013) present a few more specified functions as common application 

domains of clustering: 

 Intermediate step for fundamental data mining problems 

 Collaborative filtering 

 Customer segmentation 

 Data summarization 

 Dynamic trend detection 

 Multimedia data analysis 

 Biological data analysis 

 Social network analysis 

This study uses clustering for customer segmentation purposes. It is noticeable that the 

list of most common use cases doesn’t represent a good cross-section of the spectrum 

of problems clustering can give answers to (Aggarwal & Reddy 2013). 
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When the amount of records is large and it is not reasonable to handle and define them 

individually, the clustering is a great way to divide record to different customer types to 

handle them separately. In marketing, the increased individual handling of customers 

can be used for targeted marketing. (Tsiptsis & Chorianopoulos 2010) In an institution of 

education targeted marketing is also useful. Although, targeted marketing isn’t the only 

thing it can be used for. I.e. in this research they are used for internal purposes. 

Data clustering is widely researched in machine learning and data mining literature (Ag-

garwal & Reddy 2013). An ideal cluster is compact and isolated (Jain 2010). In order to 

be relevant for the developed purpose, the created cluster should be understandable, 

meaningful and functional (Tsiptsis & Chorianopoulos 2010). 

Machine learning techniques in general can’t be applied in any organization and situa-

tion, as it requires a lot from data and isn’t suitable for any kind of a problem. In order to 

ensure the successful application of ML into CRM, a latest, updated, clean and actiona-

ble data is needed and the problem needs to be simple and following rules or complex 

patterns (Alshibly 2015; Hodson 2016). In this study the data used is considered to fulfill 

these requirements well. The problem defined on this study is seen as a problem includ-

ing patterns, however this can’t be fully stated before the research is completed. 

2.4 Defining objective of a solution 

The objective of the solution is to segment customers in CRM system by their meaning-

fulness to the client. The objective in this research was to create segments using math-

ematic models which could be used as a learning base for machine learning segmenta-

tion for new organizations entering CRM. The segments would be based only on data 

available on CRM and other possible databases. 

The artefact developed would be a segmentation created which would cluster all the 

existing organizations in client’s CRM base on their meaningfulness to the client. Based 

on the data, the organizations which would seem the most significant customers to the 

client would be in the same cluster and the organizations least significant in the same 

cluster. And all the organizations between these extremes, in other cluster. 

There would be a new field created into CRM system for the cluster information. This 

field would have the information of what segment the organization belongs to. This infor-

mation would indicate the users how meaningful co-operator the organization is to the 

client currently. 
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The type of an artefact is algorithm. Peffers et al. (2007) defines algorithm type artifact 

as “an approach, method, or process described largely by a set of formal logical instruc-

tions”. The aim is to further apply machine learning into client CRM. The segmentation 

would be one good application for ML. The artefact created would function as a learning 

base from where the machine could learn to segment the organizations of CRM auto-

matically. For this purpose, the artefact would need to be applicable to every future or-

ganization in CRM too.  

In the study three different data collection techniques are used. These are exploring ex-

isting theory, utilizing knowledge inside the client organization and collecting client’s in-

ternal data mainly from CRM. 
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3. DESIGN AND DEVELOPMENT 

After the problem and the needed solution determined, the next phase of the process 

was design and development of the artefact. This was the phase where the actual arte-

fact was created. The knowledge gathered was used to create the solution. In addition 

to the knowledge gathered before this phase, more specific knowledge for design and 

development was acquired.  

Outside of theory, the knowledge required for the design and development was gathered 

through user workshop. Based on the theory and knowledge collected, the researcher 

gathered an excel file that functioned as a base for segmentation drive. The segmenta-

tion drive was conducted by information analyst of the client organization. 

The data and information for design and development phase was gathered in three ways: 

 Exploring existing theory 

 Organizing user workshops, utilizing knowledge inside the client organization 

 Using client’s internal data 

The existing literary was one source of information that was utilized throughout the de-

sign science process. The information was gathered from articles and books available. 

Knowledge inside the client organization was utilized throughout the process as well. 

This knowledge was gathered by organizing workshops and having short and a little 

longer informal conversations with employees of the client organization. 

The data used for the features comprised of the client organization’s internal data. Two 

data sources were combined; data from CRM and invoicing data from years 2018-2019. 

In client CRM invoicing data is currently visible for some of the companies invoiced. It 

was decided that to take the invoicing data into account even though the data was not in 

CRM. This was done because it was seen as an important feature in defining meaning-

fulness of a customer. In addition, the invoicing data was already in a well-organized and 

structured form.  

Based on investigation conducted earlier, the segmentation was decided to conduct with 

ML clustering techniques. Steps of typical data clustering are represented in figure 9.  
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Figure 9: Typical phases of clustering (paraphrased from Jain et al. 1999) 

 

First the available features and number of patterns are represented as an input. After 

this follows either feature selection or feature extraction. Feature selection means deter-

mining the most effective and relevant features and feature extraction means producing 

new salient features out of the input features. The interpattern similarity is measured 

using one of the varieties of distance measures. Grouping the data points based on their 

similarity can be performed in several ways. The grouping gives feedback about the ear-

lier phases conducted. The output of grouping and the whole clustering process are the 

clusters. In the end the data abstraction, i.e. the describing each cluster, and assessment 

of the output are performed if needed. (Jain et al. 1999) 

This process was utilized when designing and developing the artefact. These steps were 

followed in the modeling phase of data science process where the representation of pat-

terns and clusters were created. The first step was selecting the features, then creating 

the pattern representation based on interpattern similarity, and finally grouping the data 

points into clusters. Before the actual clustering process, a test process was conducted 

in order to quickly discover if there existed big obstacles. 
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3.1 Test clustering 

The first main step of the design and development was performing a test run. The test 

drive was a good starting point in order to quickly realize if the developing process would 

have some big obstacles. This was seen relevant as it was first time conducting a seg-

mentation process like this, and therefore by conducting a test clustering this phase could 

be quickly experimented. The test was a simplified version of the actual run planned. 

First the excel file for the segmentation was gathered. The data was gathered only from 

CRM, in order to keep the test process simple. The file included the data of about 13 

features, chosen arbitrarily and all indicating the activity of the customer organization. 

Feature values were divided by all the organizations that existed in CRM. The test runs 

were made based on this excel file. The result of the test run was that no clusters were 

formed.  

The test run pointed out some problematics and before starting the actual design and 

development some changes to the original plan were decided to be done. The following 

changes were made: 

 The number of customer organizations segmented was limited to: 

o The ones with invoicing during years 2018-2019 

o Organizations existing in CRM 

o Private organizations 

 Binary features weren’t included. 

The number of customer organizations was decreased in order to limit off those organi-

zations, that didn’t have data in their CRM. Another reason for this was that there was a 

lot of manual work included when combining data from CRM and invoicing and this lim-

iting would decrease the amount of manual work a lot. 

The organizations were set to include only the ones with invoicing during years 2018-

2019. With this limitation the segmentation would better picture the current situation. Out 

of these invoiced organizations, only those that were in CRM were included. Otherwise 

the CRM data could not have been applied for all the organizations. In addition public 

sector organizations, such as public administrations were excluded in order to get organ-

izations comparable. 

On top of limiting the number of organizations, it was decided to exclude binary features, 

as the values of these features would then be too similar with each other. After the test 
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drive, the actual designing and developing of the artefact begun. This was started by 

defining the features that would be used as the base of the segmentation. 

3.2 User workshop 

An important part in design and development phase was defining the features which 

would determinate the clusters. To achieve this, a workshop organized. The purpose of 

this workshop was to define what features would best define the value of a customer to 

the client organization. Five attendees, who were all CRM users in client organization, 

participated in the workshop. The attendees were picked out in a way that would best 

represent the different user groups of CRM in client organization.  

The workshop comprised two parts; Introduction part and ideation part. The workshop 

started by introducing the project and the purpose of the workshop. The ideation part 

was performed in groups of two and three. The attendees were divided into smaller 

groups because therefore could be got point of view from every attendees to better stand 

out. In the ideation part the instruction was to come up with features that would indicate 

if the customer is important for client or not. The guideline was to use features that can 

be found from either CRM or from invoicing data. In the end of the workshop these fea-

tures were then combined and discussed. Based on this discussion the following features 

were identified as the most important features describing if the customer is meaningful 

or not: 

 Ongoing projects (=specific projects of the client organization, may include com-

pany co-operation) 

o The number of ongoing projects 

o The monetary value of ongoing projects 

o The development of participating in projects 

o The diversity of projects participated 

 Total invoicing 

 Corporate co-operation projects (diverse projects always including corporate co-

operation) 

o The number of ongoing corporate co-operation projects 

o The total number of corporate co-operation projects participated 

o The monetary value of ongoing corporate co-operation projects 
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o The type of participation to the corporate co-operation projects 

 The development of participating in projects 

 If the customer has donated or not 

 The information on which CRM function the customer organization is currently 

working with 

 How widely recognized the customer organization is within the client (With how 

many functions it is working with)? 

In addition to these, in the discussion some features were raised up that were seen de-

scribing the meaningfulness of the customer organization to client but were still seen as 

somehow difficult information to use. These features were: 

 How many contacts (= an individual in client’s CRM data base) we have in our 

CRM that are working in the customer organization (the number of contacts/cus-

tomer organizations) 

 The size of the customer organization 

 The country / location of the main office of the customer organization 

These features were problematic because the data wasn’t either yet easily available or 

because of the trustworthiness of the data. In general, there were discussions arisen 

about data that would be useful but currently doesn’t exist or is difficult to use. One of 

these was how there should be more and better-quality data about teaching collabora-

tions with the organizations. In addition, there is i.e. data exchange between client and 

some organizations, but this kind of collaboration data doesn’t exist in CRM or in invoic-

ing excels. 

One point arisen was that as almost each of the CRM functions of the client organization 

has existing segmentation for their customers, these all could be collected as a feature 

when analyzing the meaningfulness related to the whole organization. 

There was discussion on how the meaningfulness is also related to the strategy of the 

client organization. The strategy shows the direction for which way the organization is 

aiming and the organizations supporting the client with these goals are important. One 

barrier for carrying out a successful segmentation that came out in the discussions is 

defining clear rank criteria for customers and with this adapting the way of thinking. This 

is however slowly changing. 
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In addition to the design phase, the workshop added viewpoints to the defining of the 

objective phase. It widened the understanding about existing solutions and user perspec-

tive. In addition to the defined workshop, there was another workshop organized for ver-

ifying the built solution. The content of this workshop is defined in the chapters 4 and 5.  

3.3 Clustering 

After the workshop, the findings were wrote down. The findings were discussed and pro-

portioned to the limitations made in the test run. Out of the features identified in the user 

workshop, the ones that were all non-binary features, different from each other and the 

data was seen reliable, were chosen. Figure 10 presents the final features chosen for 

segmentation. 

 

Figure 10: Features chosen for segmentation 

 

Project count is the number of specific projects that client organizes and the customer 

organization has been participating in. These projects had to be started between years 

2018-2019. The currently active projects means participating in those projects that are 

still ongoing. The total funding amount to these projects were counted. Total sum of do-

nations is total sum donated in any year. 

Company co-operation projects are diverse co-operation projects, where customer or-

ganizations are co-operators. The number of these partnership was one feature. Number 

of contacts measured how many customer organization’s employees there were in CRM. 

These contacts are individuals who are in CRM because they have a relationship with 

the client organization or they are key persons in customer organizations. 

Invoicing was measured in monetary and non-monetary ways. Non-monetary value was 

number of different functions of the client organization, where there has been invoicing 
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between years 2018-2019. This indicated the extent of invoicing in the whole organiza-

tion. The monetary value was divided into four possible categories of invoicing, which 

each indicated more about the target area of the co-operations. 

The first phase of the actual development of the artefact was gathering up the data about 

the features chosen to one excel sheet. This sheet included 11 columns. The first column 

was the CRM identification number of the organization, which indicated which rows rep-

resented which organization. The rest 10 columns were the features chosen to include 

in the segmentation. 

As the invoicing data came from source other than CRM, the data had to be allocated to 

the correct organizations of CRM. This required a lot of manual work, as the names of 

the organizations were not necessarily equal in these two sources. In addition to com-

bining data from these two sources together, the organizations and their subsidiaries 

were combined as one organization. This was done, because this would better illustrate 

the organization’s position as a whole. This is in addition a typical way to draw together 

analyses about companies in the client organization. 

After the excel file for the base of the segmentation was finished, the forming of the 

segments begun. Based on the features, the segments were tried to form by using dif-

ferent clustering methods. For the same data set, in case the set contained clusters, 

some clustering methods may produce better results than others (Jain et al. 1999). Find-

ing the interpattern similarity between the determined features and grouping phases 

were conducted by information specialist of the client organization. The clustering meth-

ods used were chosen based on suitability for the case and in a way that the clusters 

were searched from different angles. The used clustering methods were 

 Hierarchical agglomerative clustering 

 K-means 

 Principal component analysis 

Hierarchical agglomerative clustering (HAC) is one type of a hierarchical clustering, 

which means that it sequences data into hierarchical structure, called dendrogram (Fig-

ure 11), where all the data is broken down into continuously decreasing subsets (Jain et 

al. 1999). HAC forms the clustering from “down to top”, which is starting from single data 

points towards a cluster including all the data points. It starts by identifying each data 

point as a cluster and the merging a pair of clusters with the least distance. This contin-

ues until there is only one cluster left. After this the clusters are generated by choosing 

the right cutting point from the dendrogram. (Xu & Wunsch 2009) 
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Figure 11: Dedrogram that agglomerative hierarchical clustering forms (Para-
phrased from Xu & Wunsch 2009) 

 

K-means (Figure 12) is a popular method in pattern recognition. For decades it has been 

the most popular clustering algorithm as well. (Jain 2010) K-means clustering is a parti-

tional clustering method. This means that it divides data points not into hierarchical clus-

ters, but straight into predefined number of clusters. (Xu & Wunsch 2009) K-means is an 

iterative process where a set of data points given are organized into undefined number 

of clusters by minimizing the squared error between the data points and the experimental 

mean of clusters. (Xu & Wunsch 2009; Jain 2010) The process is repeated until the 

clusters won’t change anymore (Xu & Wunsch 2009). 

 

Figure 12: Illustration of k-means clustering (Paraphrased from Jain 2010) 
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Principal component analysis (PCA) is a linear projection algorithm. (Xu & Wunsch 2009) 

PCA’s goal is to find out the variables that maximize the variance (Sato-Ilic 2006). These 

variables are called the principal components. These are figured out by counting the 

eigenvector that represents the eigenvalue of a covariance. (Xu & Wunsch 2009) 

In the end, with any of these models used, no clusters could be formed. Based on the 

features used, the organizations were too similar with each other for clustering. The data 

set was too narrow and in relation to features used, the organizations didn’t contribute 

enough. The statement was that with completely new features the organizations could 

be able to form clusters. 
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4. FIRST ITERATION 

The result of the first iteration was that the customer organizations did not form any clus-

ters with the features defined. As the features would’ve needed to be completely new, 

continuing clustering based on the meaningfulness of customer organizations to client 

using mathematical models was not seen reasonable. Instead, already at this point an 

idea was formed to try out manual segmentation based on the defined features. 

This second iteration of manual segmentation is presented later on in this study. This 

chapter presents how the demonstration and evaluation of the first iteration were con-

ducted.  

4.1 Demonstration 

After the development, the next step in design science process is demonstrating the 

artefact developed. The purpose of the demonstration here was to examine the results 

of the segmentation run and prepare the results for evaluation. In the first iteration the 

results of the development phase were demonstrated by a figure and by conducting a 

further investigation about the correlations existing between the features. The demon-

stration was conducted by the information specialist of the client organization, who in 

addition tried to search for the clusters with the different mathematical algorithms in the 

first place. 

First, the reason why the clusters could not be formed was illustrated. Figure 13 illus-

trates the placement of organizations in relation to each other. The bullets represent the 

organizations and the three axes are the three principal components obtained using prin-

cipal component analysis on the dataset. 
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Figure 13: Plot illustrating the placement of organizations relative to each other 

 

The plot demonstrates well the situation with the clustering. Most of the bullets are close 

to each other and then there are a few quite separate ones far away from the others. 

Therefore it can be seen from the bullets that no clusters are formed. 

The other thing that could be demonstrated are the correlations between the features. 

Correlation means “the strength of association between two attributes” (Kelleher & Tier-

ney 2018). Correlation analysis is used to identify the relationships between features 

(Gagné 2014). Figure 14 illustrates these correlations discovered. In axes there are the 

features and the values tell the correlation between these two features. Values between 

-0,3 and 0,3 can be interpreted as noise. 



37 
 

 
 

Figure 14: Correlations between different features. Correlations between -0,3 and 
0,3 can be interpreted as noise 

 

Correlation variable 𝑟 gets values between -1 and +1. The higher the value is the bigger 

correlation there are between the two features. Positive values mean positive correlation, 

or when the feature 1 increases, the feature 2 usually increases. The negative values 

indicate negative correlation, meaning when the feature 1 increases, the feature 2 de-

creases. I.e. as 𝑟 gets a value of 0.60, it indicates the features are related with each other 

at 60%. (Gagné 2014) 

The correlations are counted with spearman’s rank correlation. Spearman uses mono-

tonic function and this is why it was suitable for this case as there was no indicator if the 

correlation would be linear or something else. Spearman’s rank correlation is a nonpar-

ametric method and its coefficient can be converted as following (Zar 1972): 

𝑟𝑠 = 1 − 6 ∑ 𝑑𝑖
2

𝑛

𝑖−1
/(𝑛2 − 𝑛) 
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𝑛 indicates the number of measurements per two correlation features and 𝑑𝑖 indicates 

the ranked difference between two features. The correlations discovered with spearman 

method are presented in table 1. 

Table 1: Correlation values for features found correlation with 

Features correlating Correlation value 

Project count & Currently active project funding total 0,68 

Number of contacts & Amount of donations 0,55 

Number of contacts & Invoicing in different functions 0,49 

Project count & Invoicing category 4 0,46 

Invoicing category 3 & Invoicing in different functions 0,44 

Invoicing category 3 & Number of contacts 0,43 

 

Perhaps the most interesting observation out of these correlations in table 1 is that the 

number of contacts correlates with several features. However, the main observation that 

can be made from the correlations is that there are hardly any clear correlations between 

these features. 

4.2 Evaluation 

Evaluation of the designed artifact is a central part of design science process. Its purpose 

is to collect feedback and therefore ensure more understanding on the issue. These are 

then used to increase the quality of the artifact. In addition it helps to improve the design 

process. In this research the evaluation was carried out with theory and user workshop. 

In the first iteration the artifact could not be developed. However the process made 

wanted to still be ensured. As an evaluation method was used expert evaluation, which 

means an evaluation method carried out with one or several specialists (Peffers et al. 

2007). The specialists in this case were client’s CRM users, who had been attending to 

the designing of the artefact. 

For the evaluation a second workshop was organized. The second workshop’s charac-

teristics were an interactive and less controlled than the first one. The structure com-

prised introduction of results and informal discussion. Attendees consisted of three peo-

ple, as two attendees participated in the first workshop were not able to participate to the 
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second one. The group of attendees being small the debate took place between all the 

attendees.  

The workshop started by presenting the final features chosen, describing the automatic 

segmentation try outs and the results got from there. In addition at this point a second 

iteration was already started and manual segmentation was conducted and therefore the 

manual segmentation was already introduced at this point. Discussions and results re-

lated to the second iteration are described in chapter 5.2. Next in this chapter is pre-

sented the key discussion topics of the workshop related on the first iteration ja the topic 

generally. 

Throughout the workshop there was discussion about the results and relevant topics. An 

important point brought out was that interpreting data always needs knowledge about 

the subject. The data may be easily misinterpreted with insufficient knowledge about the 

subject. In order to avoid this misinterpretations in the best ability, the minefields of the 

data should be known and considered when preparing the data for analysis. 

The customer data is dispersed through various units and is based on functions' own 

often non-clear criteria based internal segmentation. This causes issues with the trust-

worthiness of the data limits its usability. In the evaluation workshop this issue was 

pointed out and it was seemed to be affecting especially on selected features of corpo-

rate co-operation projects and contacts.  

It was considered that even with these comments, it is not possible to affect forming of 

the clusters. However, according to Hevner et al. (2004) a design artefact can be seen 

effective in the point where it constraints the previously defined problem and meets the 

requirements stated. As there were no clusters formed with the mathematical models, 

the requirements weren’t able to fulfill. Therefore it was decided to try manual techniques 

to form the clusters. 
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5. SECOND ITERATION 

As the segmentation with mathematical models did not pay dividends, forming segments 

manually was then tried. The manual segmentation was carried out based on the same 

features defined for the automatic segmentation drive. The purpose of the manual seg-

mentation was to divide customers into segments based on their similarity with relation 

to the meaningfulness in its entirety instead of similarity with relation to unique features. 

The first step in forming a manual segmentation was adding a new, 11th feature: a sum 

that indicated on how many features a data point, meaning a customer organization, had 

a value other than zero. I.e. if a data point had in three out of 10 features the data point 

had a value other than zero, the value of the 11th feature got was 3. The values of this 

feature could then be between 0 and 10. The new feature was added as it was wanted 

to highlight the customer organizations which were active co-operators through multiple 

different ways. The reason this was highlighted was that the user workshop conducted 

in the design phase indicated that the co-operation throughout the organization is im-

portant. 

After creating a new feature the next step was to scale all the features in such way that 

they were comparable to each other. The best solution for this was interpreted to be 

counting mean value for each feature and concerting each of its values to a percentage 

out of this mean. In other words, the new value 𝑍 was counted by   

𝑍 =
𝑥

𝑚
 × 100 

where 𝑥 was the original value and 𝑚 the mean of all the values represented in that 

feature. This way a “perfect” scaling could not be accomplished as the exceptionally big 

values brought the mean up or exceptionally low brought it down. However, this was 

discovered to be the best way to do this, so the little distortion it brought was accepted. 

Out of the scaled values, a total value for each of the organizations were counted which 

summarized all the values in different features for that organization. If the values in a 

feature is marked by 𝑓 then each data point’s total value was counted as 

𝑓𝑡𝑜𝑡𝑎𝑙 = ∑ 𝑓𝑖

1

11
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As a final step, the organizations were arranged based on this total sum and divided 

under segments based on this arrangement. This way five clusters was formed in which 

organizations with same magnitude belonged to the same cluster.  

The manual segmentation build illustrates the customer structure based on their mean-

ingfulness out of the limited organizational customers. In addition it illustrates which are 

out of the limited organizational customers the ones whose value of importance is the 

highest. After manually forming the segments, it was proceeded to demonstration and 

evaluation of them. 

5.1 Demonstration 

In this iteration, the demonstration was carried out by visualizing the division of custom-

ers into segments, making short descriptions out of each segment and presenting use 

cases for these segments. The segments were divided under five categories. The divi-

sion was conducted based on the total value counted. The categories formed were 

named as Gold, Green, Blue and Purple. The division of customer organizations into 

segments is visualized in figure 15. 

 

Figure 15: Division on customers into segments 

 

The organizations were discovered to divide unevenly into the segments. In the Gold 

category there were only about 2% of the segmented customers whereas in Purple cat-

egory there were 73% of customers segmented. The segmentation follows the segmen-

tations made from the viewpoint of company co-operation in the whole organization. 
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When comparing to the results i.e. one existing segmentation about the most important 

organizational customers, in the first two segments 73% of the customers were the same.  

A small description was conducted of each of these segments. These descriptions are 

presented in table 2. These descriptions were made on understanding the researcher 

has gained through the process and they function as a demonstrational version of the 

description. 

Table 2: Segment descriptions 

Segment name Segment description 

Gold 

Includes the most important partners whose relationships 

management should be put the most resources into 

Blue 
Potential gold-category organizations, still currently very 

meaningful customers 

Green 
Customers that usually have certain focus point and are not 

usually active organization-wide 

Purple Occasional customers or continuous low effort customers  

 

The purpose of the segment descriptions is to give understanding about the segmenta-

tion and different segments. It can be helpful i.e. if the information to which segment each 

customer belongs to are brought into CRM system. With these descriptions can be then 

described each segment to CRM users. These manual segments formed can be utilized 

in decision making and when planning targeted messaging. It gives a new point of view 

to the segmentation by data only and it helps to verify the existing segments made on 

organization-wide point of view. 

5.2 Evaluation 

A part of cluster analysis is evaluating the output. Being an unsupervised method, it may 

be hard to evaluate the results. (Murphy 2012). However, there are several methods 

developed for cluster evaluation. Usually internal and external types of evaluation are 

used (Yang & Padmanabhan 2005). Expert evaluation and comparing the clustering with 

existing clustering were used as an external evaluation method for the clusters formed 

in the second iteration. As an internal evaluation method, a logical argument was used. 

The manual segmentation was first evaluated by the same CRM users attended to the 
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designing process. In the same workshop described in chapter 4.2, the attendees were 

introduced to the manual segmentation done. 

The manual segmentation was seen to be reasonable. It was seen to be following the 

understanding the users had about the most significant organizations. However, some 

observations arose concerning the features used. It was suggested to attach less weight 

to the feature of corporation co-operation projects. This was because the data in these 

was seen currently consisting mostly of data that one CRM function has entered and 

therefore highlights its partners. In addition, the contact feature was weighted less as 

there was different impressions of what this feature indicates. 

One observation pointed out was that as nearly any interpretations of the analysis made 

from client data require still a lot of knowledge. Data at some point brings forward un-

truthful issues as truthful and the only way to interpret this is with the knowledge that the 

ones familiar with the segmented objects have. This is typical characteristic for cluster-

ing, even though it’s not the ideal and wished feature (Jain 2010). 

Based on the comments from CRM users, weight coefficients were decided to add for 

some of the features. This meant that each data point of the feature were multiplied by 

a number to increase or decrease its significance when counting the total value of fea-

tures. If the significance of a feature wanted to be increased, its data point values were 

multiplied with a number higher than 1 and if the significance wanted to be decreased its 

data point values were multiplied with a number lower than 1. This way it was possible 

to make sure that the features that were seen uncertain, would not mislead significantly. 

The weights added are presented in table 3. 

Table 3: Weights added to some of the features 

Features Weight coefficient 

Project count 1.1.2018 onwards 1,5 

Total sum of donations 1,5 

Parterships in corporate co-oper-
ation projects 

0,3 

Number of contacts 0,7 

Number of values in columns 1,5 
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There was added weight to number of projects as from these features, it was the most 

typical way of co-operation. The weight of sum of donations was increased as the dona-

tor organizations are extremely significant organizations to client organization as by do-

nating, they show their interest and support to the client organization. The weight of part-

nerships in corporate co-operation projects was decreased based on the comments from 

CRM users that the entering of this data is one-sided. Number of contacts’ weight was 

decreased, there was different impressions of what this feature indicate. The weight of 

the number of values in columns was increased as it was seen as a good measure to 

measure the cross section of all features. 

After the new values with weights for each customers were calculated, a new ranking 

was made. The ranking was conducted similarly as before. The new division on custom-

ers is presented in figure 16. The sizes of the segments remained almost the same. The 

Purple segment shrunk a little in size as Green and Blue segments grew. Although the 

sizes of the segments remained almost the same, the most of the customers changed 

their places in ranking. Most of these changes were very small, but there were in addition 

some bigger changes in order. Most of these bigger changes still remained in the same 

segment, but a few bigger and smaller change in ranking order caused customers chang-

ing into a different segment. The new division did not change the segment description 

presented in the demonstration chapter, as the segmentation still illustrated the same 

issues as before. 

 

Figure 16: Division on customers into segments after added weights to the features 
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In addition to the user workshop evaluation, another evaluation method used was logical 

argument. Logical argument method is evaluating the artefact with “an argument with 

face validity” (Peffers et al. 2007). Argument used here was measuring purity of the clus-

ters. 

Purity is based on the definition of clustering. A good clustering is a kind where intra 

cluster similarity is high and inter cluster similarity low (Ngai et al. 2009). Purity is the 

ratio measuring predominant class of clusters and size of a clusters (Murphy 2012). Mur-

phy (2012) defines the purity of a clustering as follows 

𝑝𝑢𝑟𝑖𝑡𝑦 ≜  ∑
𝑁𝑖

𝑁
𝑝𝑖

𝑖

 

where 𝑁𝑖 is the number of objects in the cluster 𝑖. 𝑝𝑖 indicates the “empirical distribution 

over class label for cluster 𝑖” which is counted by dividing the highest number of same 

class labels in the cluster by number of objects in total. (Murphy 2012) 

Purity value indicates how well the formed clusters fulfill the goal of clustering. The values 

can vary between 0 to 1, 0 being bad purity and 1 being good purity (Murphy 2012). In 

other words, the higher the number is, the better evaluation the segmentation gets. The 

purity of the conducted manual segmentation is counted below. The purity was counted 

using one of the features as an indicator. This one feature used was number of projects. 
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422

576

351

422
≅ 0,73 

The value 0,73 indicates good purity which means the clustering can be interpreted as 

usable. There is still room for improvement, but the results show that already the goal of 

clustering, similar objects in similar clusters, is fulfilled. However, choosing a different 

feature as an indicator may give different results needs to be taking into notice. 

The situations live constantly, and the first assumptions made before the study may be 

irrelevant by the time the artifact was developed (Hevner et al. 2004). Therefore, it is 

important to also evaluate whether the artifact answers to the current needs. Based on 

the discussions with CRM users and other employees of the client organization, the 

needs have remained the same during the research process. Since the start of the thesis 

work, profiling customers has advantages to several concrete projects studying the issue 

in wider master data –oriented way. However, there is still a need for segmentation and 

bringing automation into CRM. 
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5.3 Communication 

Communicating the results is the final step of design science process. This phase in-

cludes the communication of the problem, the artefact created and its utility and effec-

tiveness to relevant quarters (Peffers et al. 2007). The communication phase was carried 

out at the end of iteration two of DS process. 

The most important way of communicating the results is writing this report about the 

project. This report works as a way of communicating the process to the customer or-

ganization. In addition, the report is published as a master’s thesis and hence communi-

cates the process to others interested in the subject. Before gathering up the report, the 

results of the automatic segmentation and manual segmentation were communicated to 

the CRM users participated in the development process and in addition to the CRM team 

of the organization. 
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6. DISCUSSION 

In this chapter, the findings of this research are concluded and analyzed with the help of 

theory. The meaning of the results and the impact they have is discussed. In the first 

subchapter the results are concluded and the analyses made based on these results are 

presented on the point of view of customer segmentation. In the second subchapter the 

results are discussed on the point of view of segmenting with machine learning. After 

that, the key findings from this research to the client organization are discussed. In the 

end of this chapter suggestions on how the process conducted could be improved if 

repeated in the future are presented. These suggestions are based on the observations 

made through the process and after it. 

6.1 Customer segmentation 

The customer segmentation could be conducted in the second iteration manually. This 

segmentation reflects similarity between the customers with relation to the meaningful-

ness in its entirety and not similarity with relation to unique features. The segmentation 

formed illustrates the customer structure based on their meaningfulness out of the limited 

organizational customers. In addition it illustrates which are out of the limited organiza-

tional customers the ones whose value of importance is the highest. The meaningfulness 

is measured here based on customer’s activeness in co-operation with the client organ-

ization in several different sectors. 

The created segmentation indicates that the customer base of the recently invoiced cus-

tomers is shaped like a triangle. The segment with the highest total meaningfulness value 

customers is the smallest segment by number of customers whereas the segment with 

the lowest total value is the biggest by number of customers. This illustrates the customer 

structure when it comes to meaningfulness. A handful of customers stand out as the 

most meaningful and most of the similarity in the total value is in the lowest level. As it 

was brought up in the workshops, the development of customer relationships on the dif-

ferent CRM functions vary. As the resources are limited, the attention needs to be tar-

geted. This segmentation is one tool to help with directing the attention. 

The segmentation created does not quite answer to the problem defined. However it 

provides a useful artefact in a situation where otherwise there would not have been an 

artefact formed at all. It’s useful for the client organization, even though it doesn’t meet 

the criteria determined for a solution in the beginning of the research. It would be possible 
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to create a similar segmentation from all of CRM customers, but it would require a large 

amount of work and time because of the manual work. In addition it would not probably 

be reasonable as the situations can change and a need for an update would come up 

soon. 

Customers often act different customer roles, some in several roles, and others only in 

one role. This creates difficulties for segmenting customers in an IHE. An example of this 

is that a person can co-operate with the institution as a student representing themselves 

and at the same time as a contact person in a project representing their organization. 

For organizational customers this is not as difficult, as the roles are more likely to be 

similar. The different roles for organization can be i.e. acting as a tenant and as a client 

for a thesis project. However even with organizational customers the different roles cre-

ate challenges. The different roles have to be visible in CRM and customer needs to be 

managed in each of these roles separately but in addition as a unique customer combin-

ing all its different roles. 

There are indeed advantages in starting segmentation with organizational customers ra-

ther than individual customers. The highly different roles of individuals are one reason 

for this in IHEs. In addition, according to Buttle (2009), in B2C segmentation the organi-

zation-specific data can be better utilized than individual data of B2C customers because 

the data is more easily available. This might be because B2B customers have predefined 

decision making processes and they act more organized than B2C customers. There are 

in addition more privacy regulations attached to B2C customer data than to B2B cus-

tomer data. 

It was noticed in this study that the interpretation of the results required knowledge about 

the subjects. The results were not straightforward and could not be interpreted without 

the deeper knowledge of the employees. Especially in an organization where the 

measures are not always as clear as in more traditional organizations it is harder to vis-

ualize all the required factors with numbers and therefore these visualizations need a lot 

of enlightened interpretations. This requires more flexibility from the decision making. 

It can be concluded that the special characteristics of IHE cause the most of the difficul-

ties in customer segmentation of the case organization. The variety of roles of customers, 

the extent of different functions around the organization and the non-profit characteristic 

make segmentation not as straightforward as with more traditional companies. 
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6.2 Segmentation with machine learning 

The segments could not be formed automatically using mathematical algorithms. The 

customer organizations turned out to be too similar with each other when comparing the 

features that illustrate the extent of co-operation with client. This reflects that when it 

comes to co-operation in an IHE, the organizations have unique needs. Therefore, it may 

be useful to concentrate on handling them as individuals instead of groups. 

However, the segmentation was possible to be conducted manually in second iteration, 

and hence the customers can likely to be segmented based on other criteria. The fea-

tures selected were based only on internal action and reaction data about the customers. 

Clusters are possible to be found by i.e. using external features in addition to internal 

features. If meaningfulness would be defined with both internal and external features, 

clusters between the customers might appear. 

Discovering and using external data creates its own difficulties. It has to be however 

taken into consideration that only the relevant data should be focused on. The relevant 

data should be determined based on the decision making needs. 

As mentioned, the features selected were only action and reaction data. From this it can 

be interpreted that customer’s meaningfulness is seen strongly relating to the activity of 

the customer in different areas. It was seen meaningful if a customer is active in one 

area but more meaningful if the relationship appeared in different areas. It needs to be 

noticed however, that the data in CRM is strongly focused on activity and reaction based 

data. In this study it was discovered that the activity of a customer is indeed in a central 

role when defining meaningfulness. 

Data used in mathematical algorithms is perhaps impossible in the future. This can be 

i.e. because of the costs of collecting the certain data getting too high. (Buttle 2009) 

Therefore it is important to update the needs and examine the limitations related to data 

gathering continuously. As new limitations of the data collected are identified, new pos-

sibilities of gathering this data or substitutive alternatives should be considered. 

In addition to how the relevant data is collected, the quality of it must be good. Analytical 

CRM can only be implemented when the customer related data in the system is sufficient 

(Buttle 2009). As it was brought up in the workshops with the users, that even though 

the quality and compatibility of the data is continuously increasing there are still a lot of 

issues that make data to untruthfully indicate something. The only way to find these 

points is with knowledge about the subject visualized. This leads up to possibility of mak-

ing incorrect conclusions from the data which can lead up to incorrect decision making.  
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In the client organization it has an effect on this issue that there are a lot of different 

processes to enter and handle the data. In addition, clearly not everything that would be 

important is not being recorded. A better implementation of data governance models is 

needed in the client organization. Good data governance helps determining the truly 

meaningful data to business, help improving the data quality and ensures the continuous 

work in the maintaining these assets (Cervo & Allen 2011). Getting data management 

processes similar around the organization and getting the data needed in a structured 

form if possible will enhance the data quality and the utilization of it.  

Stein et al. (2013) argue that for a better utilization of CRM data the consistency of data 

gathering and resilience in decision making is important. Therefore guidelines for those 

who enter the data and for those who utilize it is a key step. (Stein et al. 2013) Even 

though not all the data used in the analysis is not stored in the same place, the analysis 

is possible but the consistency has then especially high role as it was noticed in this 

study. Even when the data is stored in the same place it is highly important to follow 

guidelines determined for entering it in order for it to be comparable. 

The use of CRM technologies has been found to be vaster in companies which also have 

a customer centric culture and management system (Chang et al. 2010). The use of 

CRM technology may therefore feel more natural for these companies than less cus-

tomer centric companies. By reinforcing the customer centric mindset, one may increase 

the use of CRM technologies and entering the data there which has an effect to the data 

coverage and compatibility. 

In IHEs the concept of “customer” can be different in different parts of the client organi-

zation. For other parts, the customer is a student, for other it is a co-operative organiza-

tion, and for some it might be the institution itself. However, independent of who the 

customer is, the customer centric mindset can be brought over all the organization and 

this way in addition reinforce the engagement with customer relationship management 

and the utilization of the tools serving it. 

When investigating correlations, some features indicated mild correlations with each 

other. It showed that those customers who make institution-wide co-operation are par-

ticipating a lot in recruiting related services. In addition, the correlations indicated that 

the number of contacts correlates with the amount of donations made and with institution-

wide co-operation. 

Even though these correlations found are interesting, the most important finding about 

the correlations is that there is hardly any correlations between the selected features. 

Any interpretations can’t be made that if customer is active in one of these measured 
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functions that it would probably be active in certain other action too. This again results 

that when looking at the actions that customers have done with the client organization, 

the customers are pretty unique and their actions can’t be well predicted with other mean-

ingful actions. 

6.3 Benefits of the process conducted 

The biggest utility of the segmentation created is to verify and expand the existing seg-

mentations. It can be used as a wider segmentation of the most meaningful customers. 

It can be used i.e. with directing attention for development of customer relationships. The 

biggest utility of the research conducted is not however the segmentation formed. It is 

the process conducted. 

For the client, the most useful part of this project are not the results from segmentation 

but the whole segmentation process conducted. The research created tools and a pro-

cess to be used as platform of procedures with similar projects in the future. The research 

conducted an intra-corporate social platform. This platform of procedures creates a base 

for further segmentation projects with machine learning. The process steps of this plat-

form are presented in figure 17. 

 

Figure 17: Automatic segmentation process steps 
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The process begins with determining segmentation needs, required data and suitable 

factors. After the factors are selected is tested if the clusters exists with these factors. If 

no clusters exists is iterated back to either determining the factors or determining new 

goals for the segmentation. If the segments exist, representations of patterns is created. 

After the representation is segments are formed, demonstrated and evaluated. If the 

segmentation is not discovered suitable for the segmentation goal determined in the be-

ginning, it is iterated back to determining the features. If the segmentation is discovered 

suitable, the segmentation results are analyzed and the analysis made utilized in deci-

sion making. In addition in the deployment phase the created segmentation model is 

utilized for teaching the machine to maintain the segmentation.  

As the segments weren’t formed by mathematical algorithms used, the machine learning 

process wasn’t able to be finished. The process of automatic segmentation has been 

well tested in this research, but the actual machine learning is still left into the future 

when clusters with algorithms are successfully formed.  

The research functioned as an experiment of what can be done with the existing data of 

the client organization and what should be done in order to increase the automation in 

customer data analyses. In addition to the increased risk of mistakes, the manual work 

needs a lot of more time than conducted by machine. When handing the possible data 

mining tasks to a machine, time and energy is saved for example analyzing the results 

more deeply. Therefore it is perhaps still better to conduct the automatic steps of data 

mining manually, even though they would need time and experience from the interpreter 

because therefore they can use the time saved from manual steps into interpretation and 

analyses of the results. 

As the clusters are formed, they must be interpreted in order to use this information for 

strategic purposes. Predictive modelling is a popular focusing area: the knowledge of 

how the customers will act. The future can be predicted with past but it doesn’t mean 

that the past necessary reflects the future (Buttle 2009). There are i.e. many external 

features that can cause changes in customers’ behavior. 

As predicting customers’ behavior is one of the most usual way to utilize segments, there 

are in addition other ways to utilize the segmentation made. Increasing knowledge and 

understanding about the existing customer base is already a useful way to utilize seg-

ments. Increasing the understanding about different types of customers and their simi-

larities with other customers is important (Hüllermeier 2005). 
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6.4 Future development suggestions to the process 

In the future, it would be interesting to find out if there is correlation between the activity 

of the customer organization and its external features, i.e. organization’s revenue and if 

it has been co-operating with other IHE. In the design phase workshop, the guidelines 

led solutions mostly towards activity based data, although several features arose that 

weren’t activity based, i.e. country and size of the organization. This in addition confirms 

that this kind of external data would be reasonable to get involved in the future segment 

creation. 

As the conducted process is now observed, a few steps would be seen reasonable to do 

differently if the study was repeated. In the development phase several mathematical 

algorithms were used for finding the clusters. As there were no clusters found, it would 

be reasonable to ensure in the beginning of the process that with the chosen features it 

is possible to find clusters at all in the future. This could be carried out in the beginning 

of the development step, right after the features would have been defined.   

Cluster tendency can be used for this. Cluster tendency tells if the chosen features form 

clusters from the data points at all (Jain et al. 1999). According to Jain et al. (1999) 

clusters should not even be tried to be formed from the data that does not seem to con-

tain clusters. Cluster tendency could be examined i.e. through Cheng’s (1995) blurring 

process. This is something to consider when utilizing the process in the future. 

The features of this study consisted several invoicing features. In addition the framing 

was conducted based on invoicing data. The invoicing was seen as an important meas-

urement in the client organization and it was seen as a measure of profitability. And 

framing only on recently invoiced customers was a way to decrease the number of cus-

tomers that would have had only zero values in the segmentation.  

However, Buttle (2009) presents, that invoicing is probably not the best feature for B2B 

customer segmenting when the best customers are wanted to find out. This is because 

it is often believed that the biggest customers are the most profitable ones, which is not 

always true (Buttle 2009). Therefore the use of invoicing as a feature should be maybe 

next time analyzed more deeply. However the segmentation made was not concentrated 

on invoicing and monetary value of the customers and i.e. wideness of the co-operation 

was in addition given a big role. Still in the future the concept of profitability and what 

features truly indicate it should be taken under discussion. 
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7. CONCLUSION 

This chapter summarizes the findings of the study by reflecting the results to the research 

questions defined in the beginning of the study. In addition the research conducted is 

evaluated by cross-checking how the guidelines of Hevner et al. (2004) were fulfilled in 

the study and in addition examining how the criteria of case study were fulfilled. At the 

end the potential next steps and future research is discussed. 

7.1 Summary of the results 

The objective of this research was to create a segmentation of client’s organizational 

customers automatically using machine learning. The need behind this was to be able to 

conceptualize the customer base better. The segmentation was conducted using design 

science process. As a result of the design science process was created an artefact that 

would answer the problem identified. 

The problem identified was how to better conceptualize the customer organizations’ re-

lationship with the client organization and the criteria and the reason why their data is in 

CRM. The final artefact created for this problem was a manual segmentation out of client 

organization’s customers. This included four segments and the customers were divided 

into these based on customers’ similarity in total value of meaningfulness calculated by 

adding values of different features.  

To guide the research towards its objective and a successful artefact, in the beginning 

of the research a research question was formed and under it four sub-questions which 

would support answering to the main question. In addition to the artefact created, the 

results can be examined through the answers got for these questions. 

The first sub-question was “Can applications of machine learning help in forming cus-

tomer segments in an institute of higher education?” This question was planned to be 

answered to with the help of theory and experimentation. In the first phase of DS process 

the possibilities to conduct automatic segmentation using ML were investigated. Based 

on this investigation, unsupervised clustering technique was used to form the segments. 

This is a typical technique used in customer segmentation when the number of clusters 

are not previously determined. 

The modeling phase of the data science process couldn’t be conducted with machine 

learning. The phases of machine learning include developing representations of pat-

terns, so called model, and making an analysis based on it. As this model couldn’t be 
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formed and the whole ML process experimented, it is hard to state if ML is a good tool 

for customer segmentation in IHEs. This still remains to be experimented in the future. 

The second sub-question was “What kind of special characteristics does an institute of 

higher education have in customer relationship management?” For practicing CRM and 

conducting customer segmentations in IHE is an unusual environment. However, they 

can be well adapted to this environment too. Answer to this question could best be found 

from the inside of the organization. 

The special characteristics of an IHE in this subject are strongly related on the diversity 

of the co-operation with the customers and the possible multiple roles of one customer 

of the IHE. This leads to the dispersal of customer data in the organization. In addition, 

the co-operation with the customers doesn’t always aim to more invoicing, and invoicing 

is not the only thing important when measuring customer importance. The ideated fea-

tures illustrate this well.   

As a third sub-question was defined a question of “By which parameters are the seg-

ments defined?” The features chosen were based on the objective of the segmentation 

which was to divide customers based on their meaningfulness to the client organization. 

Viewpoints from inside the client organization were used in order to find the relevant 

features. In addition, a selection of the features was guided by the needs of ML and 

mathematical algorithms. 

In the end ten features were chosen to define the segmentation. These features con-

sisted mostly of internal activity and reaction based data. In the future, using external 

data could be still experimented in selecting the factors or even using only personal data. 

In addition, it arose that not all the important data is easy or possible to get into structured 

form. This limits possibilities to make the segmentation based on the relevant features 

accessible. 

The last sub-question was defined as “Is the formed segmentation applicable for the 

client organization?” This question was answered when the formed artefact was verified 

in the evaluation phase of the design science process. The first iteration didn’t form any 

segments but in the second iteration the segments were manually formed. These manual 

segments were verified as applicable. 

However, the segmentation was made based on customers’ similarity in total value of 

meaningfulness and not based on similarity in each of the different features. In addition 

it only represents a selection of the customers in CRM. Because of these reasons its 

utility is not as good as the aimed solution would have been. 
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The purpose of these four sub-questions was to help answering to the main research 

question. The main research question of this study was defined as following “What kind 

of segments can be formed from client organization’s organizational customers?” This 

question was formed based on the assumption that the segments can be formed auto-

matically. However, because of the segments weren’t formed based on the features de-

fined, the main research question of this study could not be answered. Still, the segmen-

tation could be formed with manual process and this way the segmentation using data 

only could be conducted, which already creates additional value to the client organiza-

tion. 

In the beginning of the research it was stated that if the data available is discovered 

incomplete to form proper segments, then the problem shifts to what kind of data would 

be needed in order to form sufficient clusters. However, the reason why the clusters 

could not be formed was not the incomplete data, but the features selected. The clusters 

can probably be formed with other features. This however requires a new selection of 

the features and maybe shifting the targeted result of the segments. 

In the end, the key result of this research wasn’t the segmentation formed, but the plat-

form of procedures created for the client organization. The conducted process is well 

documented and repeatable. It is a platform that the client organization can utilize next 

time conducting an automatic segmentation. In addition to the steps of the platform of 

procedures formed, it includes the different roles needed to be participating in the devel-

oping of the segmentation. During this research it was discovered that special challenges 

related to segmentation an IHE has, are especially in illustrating the overall picture of 

single customer relationships, maintenance of data consistency throughout the organi-

zation and variety of important measurements related to customers relationships. 

The existing research about customer segmentation in IHE is insufficient. This research 

widens the knowledge of conducting automatic customer segmentation in the field of 

IHEs. However the research serves organizations and communities outside of this con-

text as well, whose customer base is similarly unusual compared to the more traditional 

ones. 

7.2 Research evaluation 

A relevant part of any scientific research is evaluation of the research process and re-

search work done. The research methodology in this research was design science and 

it followed closely the process designed especially for this kind of research. The research 
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was first evaluated by cross-checking it with the guidelines of DS research presented by 

Hevner et al. (2004). These guidelines are the following: 

1. Design as an artefact 

2. Problem relevance 

3. Design evaluation 

4. Research contribution 

5. Research rigor 

6. Design as a search process 

7. Communication of research 

The extent to which these guidelines were fulfilled in this research was evaluated. The 

first guideline is that a viable artefact must be produced. It can be in the form of construct, 

a model, a method or an instantiation. (Hevner et al. 2004) In this research the artefact 

that would completely fulfill the characteristics of the construct artefact wished for could 

not be developed. However, an artefact developed is viable or applicable by other or-

ganizations as well. 

In the second guideline Hevner et al. (2004) defines that the solution formed in the re-

search is technology-based and it answers to a relevant and important business problem. 

The aim of this research was to develop solution that would help the conceptualization 

of customer relationships and through this help with the goal to enhance master data 

management and support decision making. The solution was built based on i.e. CRM 

data and was built using mathematical models. 

Design evaluation is one of the guidelines. It means that with previously defined methods 

the utility, quality and efficacy of the design mechanism must be evaluated. (Hevner et 

al. 2004) In order to ensure utility, quality and efficacy this research has been practiced 

iteratively developing and the end users have been involved in designing, developing 

and evaluating processes. 

The fourth guideline is about research contribution. Clear and verifiable contributions 

must be provided. This concerns design artefact, design foundations, and/ or design 

methodologies. (Hevner et al. 2004) The most important contributions of this study were 

related on creating the internal platform for the client organization to conduct automatic 

segmentations. The process and the manual segmentation were verified. The research 

offers further development ideas to developing the solutions for the need of the client 

organization.  
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Research rigor is important in DS research and using rigorous methods in construction 

an evaluation phases is essential (Hevner et al. 2004). Design and development of the 

artefact was carried out by following strict beforehand planned procedures which were 

based on theory and knowledge available. Evaluation of the artefact was based partly 

on logical arguments but partly on expert evaluation with free-form discussion, with less 

strict methods. 

Design as a search process is the sixth guideline. In the search process the available 

means must be utilized in order to get to the desired solution. In addition the predominant 

laws of the problem environment must be respected. (Hevner et al. 2004). For searching 

the effective artefact, the resources of client organization were utilized throughout the 

study. The environment of the problem was respected. 

The final guideline determined is related to the communication of the research. The re-

sults must be effectively presented. The presentation audience must include both tech-

nology-oriented and management-oriented individuals. (Hevner et al. 2004) The results 

of the research are communicated to employees working with CRM technology in the 

client organization. The results will be communicated to the selected managerial group 

as well. In addition, a public master’s thesis report is published in repository of Tampere 

University. 

When the evaluation of fulfilling the guidelines is concluded, it can be concluded that the 

research followed the guidelines determined for DS research well. The biggest short-

coming was in conducting a rigor research. A stricter evaluation process in expert eval-

uation would be something to improve. 

In addition to evaluating the research based on fulfilling DS guidelines, it was evaluated 

through characteristics of case studies. This study uses case study as one of the re-

search methods to gather the data and to build and verify artefact. Case study as a 

method suited well for finding the answer for research questions determined. However, 

using case study itself already effects to the results. In interpretive case study the partic-

ipants and researcher are in a close relationship and participants affect actively on the 

results of the case objective (Bygstad & Munkvold 2011).  

The generalization of the case study results is difficult, especially as in question is a 

single case study as it is in this study (Yin 2014). In this study a good example of this is 

that results of automatic segmentation is a lot affected by the quality of the data used for 

the segmentation. However, in cases studies the generalization is not in an important 

position (Stake 1995) but with case study could be gathered rich information for the spe-

cific needs.  
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It was evaluated how well the research conducted fulfilled the criteria of case study and 

therefore how successful as a case study it was. Eriksson & Kovalainen (2008) describe 

criteria a successful case study should fulfill. They state that a case study research must 

be significant, interesting and unusual. When reflecting to this study, it can be stated that 

the amount of researches conducted lately in the area of CRM indicates its interest and 

significance in organizations today. Customer segmentation is widely used specially in 

marketing purposes, however in the environment of IHE it is not well studied, which 

makes this study an unusual study. 

A case study must also be complete, which means the study is carefully planned and 

ended when it has convincing results (Eriksson & Kovalainen 2008). The case study was 

used in this study to gather data and build and verify artefact. These were all following 

the structure of design science process phases which were previously planned and goals 

of each phases were predefined. The study did not end until a functional artefact could 

be developed. 

Another criteria of case study is that it thinks through alternative perspectives (Eriksson 

& Kovalainen 2008). This study has aimed to develop the artefact in a way that it serves 

and notices different functions of the case organization using CRM. This has been done 

i.e. by designing and evaluating the artefact with the help of CRM users. However, alter-

native perspective could have been searched in addition from outside organizations and 

their examples. 

According to Eriksson & Kovalainen (2008) a case study presents critical pieces of proofs 

to support the study and its findings. In this study the choices made in the artefact devel-

oping process are aimed to be validated. The source of findings are presented and the 

process led to these findings.  

In addition a case study must be composed in a committed way (Eriksson & Kovalainen 

2008). This is difficult to evaluate but the report of this study is aimed to build in a struc-

ture which guides the leader from the beginning of the problem to the results. 

Altogether the research was fulfilled well the criteria determined for case study. The big-

gest defects were in observing from alternative perspectives. This especially effects to 

the success ability of this study as a case study.  

7.3 Future research 

The next step in the client organization is repeating the same process with different clus-

tering premises and objectives. Each of the process steps is now well documented and 

therefore the process can be easily repeated. The most interesting direction to cluster 
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customer organizations is to include the external features. This requires collecting and 

preparing the external data into use. 

The number of contacts was seen correlating with a number of other features illustrating 

customer meaningfulness. It would be interesting to get deeper into investigating how 

the contacts illustrate the customer relationship with the client organization. The client 

organization has already started to improve contact related work. There are several in-

teresting directions for investigation, i.e. investigating the effect of the contact’s position 

in their company on the organizational customer’s relationship with the client organiza-

tion.t 

The consistency of data management process in the client organization should be im-

proved. To achieve it, it’s important to determine accurately the data needs in CRM and 

then investigating where the shortage of entering and handling this data lies and start 

improving and developing the processes more consistently from there on. This is a chal-

lenging task especially in an IHE where the variety of customers and the customer rela-

tionships is large. 

When the data points are clustered, the actual learning of the machine can be tested. 

For this, investigating solutions that support especially the CRM software solution used 

in an organization is recommended. I.e. Microsoft has a cloud-based machine learning 

platform Azure Machine Learning (AML) that offers several algorithms dedicated to ML 

purposes (Microsoft 2020). Salesforce has a similar service called Salesforce Einstein 

within Customer 260 Platform (Salesforce 2020). 

The process conducted can be utilized in another organization too. As in this study the 

process was designed and carried out in a single organization, it would be useful to test 

it additionally in other organizations. The process conducted can best be utilized in IHE 

as the customers, organizational functions and goals are probably very close to each 

other in every organization in this field. Generally studies about CRM in IHEs and utilizing 

information technologies in this field are good and valued research topics. 
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