
  

 

 

 

 

 

Business Intelligence and Customer 
Relationship Management: a Direct 
Support to Product Development 

Teams 

 

Paper within: Bachelor Thesis in Informatics 2011  

Authors: Alberto Pietrobon 

Abraham Bamidele S. Ogunmakinwa 

Tutor: Andrea Resmini 

Institution:  Jönköping University (JIBS) 



 

 
i 

Bachelor Thesis in Informatics 

Title: Business Intelligence and Customer Relationship Management: a 

Direct Support to Product Development Teams 

Authors: Alberto Pietrobon  

 Abraham Bamidele Sunday Ogunmakinwa  

Tutor: Andrea Resmini 

Date:  June 2011 

Subject terms: business analytics, data mining, business intelligence, BI, decision 

making, customer relationship management, CRM, data sources, 

product development, industrial design, manufacturing industry. 

 

Abstract 

 

For manufacturing firms, having knowledge about customers is very important, in 

particular for the developers and designers of new products. A way in which 

software can help to build an information channel between the customers and the 

firm is through Customer Relationship Management (CRM) and Business 

Intelligence (BI) solutions. Customers‟ data are captured into the Customer 

Relationship Management solution while Business Intelligence analyses them and 

provide clear processed information to the developers and designers of new products. 

In this study we have researched if this process occurs in the industry, if and how it 

can be improved and what advantages it could bring to manufacturing firms. We 

have carried out the data collection by interviewing experts in four companies, three 

software companies that provide Business Intelligence solutions and one 

manufacturing firm. We found out that those software solutions are not used to 

directly connect developers and designers to customers‟ data, and that there are no 

specific technical obstacles that prevents this, if not managerial reasons rooted in 

everyday practice. We also uncovered facts that would help to make this process 

more efficient and make customers‟ data even more relevant to development.
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1 Introduction 

1.1 Background  

In the software industry, any time that a program crashes, it is possible to send an 

automated report through the Web that describes the kind of crash and its causes; it will 

go to the software producer, who will collect all the data in real time and would know 

exactly what went wrong. It happens with any type of OS, and also with third party 

software application, which usually ask during the installation steps if you want to 

collaborate and send data on the usage of the software. Software companies also collect 

surveys in real time, like in the case of Skype, where after finishing a call a pop-up 

window comes up, asking to rate the call, and indicate its eventual problems. In fact, the 

people that are writing software and are working to make the future version of it, have 

the possibility to know from the customers what went wrong and also get feedback and 

advices from them. 

Now, the question that triggered us was if even in the case of manufacturing products, it 

would be possible to connect the customers and the designers/developers of new 

products, as it happen in the software industry. For instance, if your fridge stops to 

work, there is no way that you would send a direct feedback to the production company, 

telling which kind of reason has caused the fault (as it happens with a crash in a pc‟s 

OS). The fridge has to be brought to the service center, being checked, repaired if 

possible and maybe you would also tell the service technician other impressions or 

feedback regarding the product. How can the designers in the factory get to know all the 

problems, faults, opinions, advice and usage experienced by customers and reported to 

service departments around the world? Is there a way to collect all this data and present 

it to the people that are making the new products and that will hopefully be better than 

he previous ones? 

A concept that points out how important input from customers is, is the User Centered 

Design (UCD) methodology, introduced by Donald Norman in 1986 in a book entitled: 

„User-Centered System Design: New Perspectives on Human-Computer Interaction‟ 

(Norman & Draper, 1986). The concept is described as follows by Abras et al. (2004, p. 

1): „„User-centered design‟ (UCD) is a broad term to describe design processes in which 

end-users influence how a design takes shape. It is both a broad philosophy and variety 

of methods. There is a spectrum of ways in which users are involved in UCD but the 

important concept is that users are involved one way or another. For example, some 

types of UCD consult users about their needs and involve them at specific times during 

the design process; typically during requirements gathering and usability testing. At the 

opposite end of the spectrum there are UCD methods in which users have a deep impact 

on the design by being involved as partners with designers throughout the design 

process.‟ 

 

Moreover, as Fennellya & Cormican (2006) and Kiritsis, Bufardi & Xirouchakis (2003) 

point out in their researches, there is a shift of added value from production to design 

and middle & end life of a product, as shown in Figure 1-1. For companies, in order to 

survive in a global fast changing business environment, there is a need to constantly 

transform information to knowledge in order to improve the product itself, but also the 

service‟s quality and the engagement with the customers. Therefore, during the life of 

the product, as well as at the end of its life, relevant data on its performances and 
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problems could be retrieved. This information would give an indication of what was 

wrong and what was right, in order to learn from it and improve in the future. This 

research aims to explore exactly how manufacturing companies can capture data from 

customers and provide them to the developers/designers, in order to generate ideas and 

to create a future product that addresses the problems and feedback obtained from 

customers during the Middle & End Life of the old product. 

 

Figure 1-1: Change of value chain characteristics (Adapted from Browne et al., 1996 
as illustrated in Kiritsis et al., 2003). 

 

Considering the raising importance of design and product‟s life after the production 

phase, it is of vital importance that the designers (being in the design phase) are well 

informed of customers‟ (being in the product‟s life phase) problems and feedback 

(Kiritsis et al., 2003). BI and CRM can function as a link between the product 

developers and the customers, facilitating the former to get more information on the 

latter, and therefore helping in making better decisions based on that information (Chen 

& Popovich 2003). 

Another reason that has also motivated us to research about BI, is the increasing number 

of researches being made on the subject of BI, as an extensive literature review study 

shows, demonstrating that the level of activity in the publication of academic articles 

related to BI has continuously increased during the last years (Jourdan, Rainer, & 

Marshall, 2008). This increasing interest is also an effect of the raising importance and 

widespread use of BI solutions among companies and institutions in many markets and 

industries.  

However, even considering this increasing number of publications, we have not found 

articles and researches that examine exactly the issue that we want to study. Some 

studies are only marginally touching aspects that interest us, but not the full linkage 

between product developers and customers through BI and CRM. When product 

development teams can access information about their customers, it affects positively 

the team knowledge as well as improving new product creativity and success in the 

market place (Akgun, Dayan, & Di Benedetto, 2008). Likewise, for the design teams, 
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when developing a new product, it is important to understand customers‟ perceptions 

because the success of the products is heavily dependent on the customers‟ satisfaction 

level. If the satisfaction level is high, then the product‟s success in the marketplace will 

be higher, that is why most industries has transformed from production-centralized to 

customer-driven (Kwong, Wong, & Chan, 2009). Another recent study shows how 

customers‟ involvement through marketing strategy affects positively the new product 

development, by providing designers with customers‟ idea and preferences (Svendsen, 

Haugland, Grønhaug, & Hammervoll, 2011). One more extensive study on 106 projects 

in 36 companies has shown that the cooperation between sales department and R&D, 

during concept and product development stages, has had a critical importance for the 

success of the new product development by lowering its failure rates and by boosting its 

performance (Ernst, Hoyer, & Rübsaamen, 2010). Finally, in another recent study it was 

also recognized that the integration between Industrial Design and the functional units 

of new product development has been rarely researched into. That was the reason why 

they made their research, resulting in a suggestion that firms has to improve the 

collaboration between marketing departments design departments, in order to provide 

designers with knowledge of the customers preferences and needs (Zhang, Hu, & 

Kotabe, 2011). 

Considering the suggestions of collaboration between marketing and sales departments 

with developers and designers of new products described in the previous paragraph, we 

want to go a step further. We want to research if giving product developers direct access 

to customers‟ information derived from departments such as marketing, sales and 

service, would result in better processes which in turn may lead to better products. 

Moreover, given the lack of research on this particular problem, we believe that there is 

a knowledge gap to fill and we will work towards that. 

 

1.2 Problem  

The knowledge gap this research wishes to fill, perhaps bring to limelight some of the 

issues raised above where product designers in manufacturing companies could not 

possibly be connected to customer data and feedbacks regarding product usage just as it 

was in the software industry. The problem then is, how can product 

designers/developers, the likes of factory engineers, backend technicians be updated 

with current product problems without going through the customer service 

representatives and or sale executives who perhaps lack technical know-how to interpret 

such problem. 

A possible direction that is being envisaged in this research is the adoption of business 

intelligence systems (BI) and customer relationship management (CRM) systems as an 

enabler or tool that would bridge the gap between customers and product development 

teams. Obviously, leveraging information technology could be a starting point in 

improving some of this problems, much of which are related to decision making. 

Organizations that are interested to improve quality of decision-making, their image or 

quality of partner service should incline towards the development of information 

technology infrastructure that will represent a holistic approach to business operations, 

customers, suppliers etc. (Wells & Hess 2004).  
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For some reasons, there are requirements to be filled before such a bridge between 

customer and product development team can be established, Theory and practice show 

that the above-mentioned requirements are largely met by Business Intelligence (BI) 

systems (Olszak & Ziemba, 2004).  

There have been repeated cases of manufacturing companies that did not realize they 

have produced the same component for several times, the reasons could not be far from 

not properly capturing customer data and process those data for effective business 

decision-making. In one case, a part engineering and manufacturing company had 

designed and built the same part 19 times because it did not know that the part was 

already built for other clients (Abai et al., 2005). Imagine the waste of resources that 

results from not identifying the correct information when you need it. 

In this paper, decision making is not considered at the company level, but specifically at 

the product development and design departments level. Their decisions are related with 

the requirements for new products, their functionalities and their design. It will be 

interesting to research how and if in those design/development departments, by making 

use of BI and customers‟ data, could improve their decision making process.  

Studying the cases of BI providers as well as a design center of a manufacturing 

company, will allow to us bring to spotlight how these problems are approached in the 

real real-life context. 

 

1.3 Purpose & Research Questions 

The purpose of this paper is to explore how business intelligence is currently used by 

product development teams for the creation of new products. Thus, exploring what 

solutions are available, and what can be done to further improve it. In the following 

paragraph we state the main research question followed by two more specific research 

objectives. 

RQ: How can BI be applied to CRM to support the product development teams? 

 

OB. 1: Explore if and how BI and CRM are deployed to directly serve product 

development teams. 

 

OB. 2: Explore how BI and CRM could improve product development 

processes. 

 

The thesis aims to research and explore how business intelligence solutions, by 

presenting data collected from customers, are used to directly support the product 

development teams of companies in the manufacturing industry. Within the broad 

product development process, one of its subsets is the industrial design, which could 

also be benefited by directly accessing customers‟ information (Gemster & Leenders, 

2001). 
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For example, when a company has to design and create a new product or to upgrade to a 

newer version of an existing one, they have to add new functionalities, make it easier to 

use and, in fact, make it better. In order to address these issues, it must be known and it 

must be clear what were the problems and defects of the previous products, as well as 

the customers‟ suggestions and feedback. 

BI can improve the presentation of the information derived from the data collection of 

the CRM system, in order to provide it to the decision makers, designers and creators of 

new products. By doing so, the people responsible for the development of a new 

product will have accurate information. 

 

1.4 Perspective 

We want to perform this research more from a managerial angle rather than from a 

technical one, since we do not want to go deep into the technologies of BI and CRM, 

but rather understand how, why or why not they are used in the manufacturing firms. 

The perspective is the viewpoint from the R&D and design departments: matter of fact, 

we want to see the data, information and knowledge that they can access in order to 

improve their decision process when generating the ideas, designing and planning a new 

product. We have identified three main sources of knowledge: (1) ideas and suggestions 

from the company‟s employees (Tonnessen, 2005), (2) previous problems, faults and 

defects experienced by customers (Hui & Jha, 2000), and (3) ideas and suggestions 

from the company‟s customers (Joshi & Sharma, 2004). An example is the innovation 

process within SAP, which follows two parallel paths:  the Product Innovation Lifecycle 

and the Customer Engagement Lifecycle, which shows that there are two main sources 

of ideas: internal (the company) and external (the customers) (SAP, 2004). 

 

Figure 1-2: SAP Product Innovation Lifecycle (SAP, 2004). 

 

Because of time constraints and because it is the part that relates more to the software 

industry parallelism of direct feedback, we will research only on one aspect, the stream 

of information coming from the customers‟ side. We will therefore discard the stream 

originating from the employees. We want to see if and how the data collected in the 

CRM can be presented to product development departments through BI solutions in 
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order to clearly present those data and thus make known the needs of customers very 

clear. 

CRM connects the company‟s customer “touch points” with the front office (e.g. sales, 

marketing) and back office functions (e.g. financial, operations, logistics) in order to 

provide the latters with information about customers, such as habits, preferences and 

needs (Figure 3-3). The company‟s customers “touch points” include the internet, 

emails, stores, customer service, call centers, sales representatives (Chen & Popovich 

2003). 

The perspective is to discover if there is or can be a direct stream of information from 

those touch points to the product development teams and designers of new products, in 

order for them to design and develop products with features that address the needs and 

preferences of customers. This stream of information will result in information that will 

be shown and presented through an interface of a BI solution. 

In a nutshell, we want to see how the data retrieved from customers can be collected 

with a CRM system, and how those processed information can be presented to the 

product development teams through a BI solution. 

 

1.5 Delimitation 

This research is delimited to software companies that provide BI solutions, and to 

manufacturing companies that uses BI solutions to analyse customers‟ data. Concerning 

BI providers, we wanted the companies to be international and of different sizes, from 

very big to medium-small, leaving out small local companies. Regarding manufacturing 

companies, we delimit our research to large manufacturing firms, with international 

presence that have their own product development and industrial design departments. 

 

1.6 Definitions 

Business Intelligence systems (BI): BI systems are referred to as an integrated set of 

tools, technologies and programme products that are used to collect, integrate, analyse 

and make data available (Reinschmidt, & Francoise, 2000). The systems are to support 

decision-making on all management levels including the knowledge field which this 

research paper is exploring (Product Development teams). 

Customer Relationship Management (CRM): CRM is the values and strategies of 

relationship marketing – with particular emphasis on customer relationships – turned 

into practical application (Gummesson, 2004). 

Product Development Process: Series of actions, steps or stages involved for the 

creation of a new product. Most companies follow at least some form of the following 

steps: product planning, project planning, concept creation, system-level design, 

detailed design, testing/prototyping, and release (Unger & Steven, 2009). It can be 

traditional (or waterfall), where the requirements are needed only at the beginning as 

shown in Appendix 1; or it can be as spiral, where the requirements are needed at any 

iteration, as shown in Appendix 2 (Unger & Steven, 2009). 



  

 
7 

Product Development Teams: refers to employees working as designers of new 

products, as well as engineers and technicians that develop and create the product 

requirements‟ list (Sarin & McDermott, 2003; Azar, Smith, & Cordes, 2007). Also it 

refers to employees engaged in the activity that transforms a set of product requirements 

into a configuration of materials, elements and components. This activity can have an 

impact on a product‟s appearance, user friendliness, ease of manufacture, efficient use 

of material, functional performance (Gemster & Leenders, 2001). 

Smart Products: ‘Smart products are products that contain information technology (IT) 

in the form of, for example, microchips, software, and sensors and that are therefore 

able to collect, process, and produce information‟ (Rijsdijk & Hultink, 2009). 

TouchPoints: different contact points between a company and its customers, such as 

sales representatives, company websites, call centers, exhibition stands, annual reports, 

online service advertising, as well as recommendation from acquaintances (Spengler & 

Wirth, 2009). 
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2 Methodology 

2.1 Research Philosophy 

The term research philosophy refers to the development of knowledge and the nature of 

that knowledge. It contains important assumptions about the way that the researcher 

views the world. These assumptions will underline both the research strategy and the 

method chosen as a part of that strategy. There are three major ways of thinking about 

research philosophy: epistemology, ontology and axiology (Saunders, Lewis, & 

Thornhill, 2007). These will all be described in the following sections. 

2.1.1 Epistemology 

Epistemology is concerned with what is acceptable knowledge in a field of study. One 

main distinction can be drawn between a researcher that is interested in real data and 

facts (resources), and one that is interested in feelings and attitudes. More specifically, 

there are three defined perspectives of epistemology: positivism, realism and 

interpretivism. Positivism perspective means that the researcher is only interested in 

phenomena that can be observed, uses existing theories to develop hypothesis, tests 

those theories and he/she is external to the process of data collection. Realism 

perspective means that the researcher believes that only what senses show us is the 

truth, the objects exists independently of the human mind (Saunders et al., 2007).  

The interpretivism perspective, which is the one adopted for this research, means that 

the researcher values as important the understanding of the differences of humans as 

social actors, and tries to understand their roles in the social settings. It attempts to 

understand human and social reality (Crotty, 1998). The researcher cares about the 

feelings and tries to understand their causes, and he/she is part of the process of data 

collection (Saunders et al., 2007). 

2.1.2 Ontology 

Ontology is concerning with the nature of reality (Saunders et al., 2007). It is concerned 

with „what is‟, with the nature of existence, with the structure of reality as such (Crotty, 

1998). There are two aspects of ontology: objectivism and subjectivism. Objectivism 

states that social entities exist in reality independently of social actors, as an example, 

the management would be seen as an objective entity independently of the managers 

that forms it (Saunders et al., 2007). The context has small or no importance for 

objectivism. 

The view that we embrace for this research, the subjectivist one, argues that social 

phenomena are created by the perceptions and consequent actions of social actors. It 

aims at exploring, understanding and motivating the actions of social actors in order to 

understand the motives, the actions and the intentions in a meaningful way (Saunders et 

al., 2007). 
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2.2 Research Paradigm 

Following Saunders et al., „Paradigm is a way of examining social phenomena from 

which understanding can be gained and explanations attempted‟ (2007). The purposes 

of paradigms are:  

 help researches to clarify their assumptions on the view of nature of science and 

society 

 understand in which way other researchers approach their work 

 help researchers plot their route 

 understand where it is possible to go 

 understand where they are going 

As Figure 2-1 illustrates, there are four paradigms: radical humanist, radical 

structuralist, interpretive and functionalist. These paradigms are the results of the 

intersections of four conceptual dimensions: subjectivist, functionalist, radical change 

and regulation. 

The conceptual dimensions subjectivist and objectivist are the same that were explained 

in the previous ontology section. Radical change adopts a critical perspective on the 

organizational life, in an attempt to make fundamental changes and overturning the 

existing state of affairs. The regulation dimension attempt to explain how things are 

working at present and suggest how they can be improved within the already existing 

framework, thus it seeks to work with the current state of affairs (Saunders et al., 2007). 

Subjectivist 

Radical change 

Objectivist 

Radical 
humanist 

Radical 
structuralist 

Interpretive Functionalist 

Regulation 

Figure 2-1 Four paradigms for the analysis of social theory (Saunders et al., 2007). 

 

The paradigm that we adopt in our research is the interpretive, which is the intersection 

between the conceptual dimensions of subjectivism and regulation in Figure 2-1. This 

paradigm is concerned with the attempt to make sense of the world around us. It drives 

the researcher to understand the meanings of organizational life, to discover 

irrationalities and to explain what is happening in the everyday life (Saunders et al., 

2007). We adopt this interpretive paradigm because we want to understand how BI and 
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CRM are used by people within manufacturing firms, as well as the people‟s reasons for 

doing or not doing it. 

2.3 Research Approach 

There are two main approaches to research: inductive and deductive, as illustrated in 

Figure 2-2. With the inductive approach the researcher collects data and develops the 

theory as a result of the data analysis. With the deductive approach the researcher 

develops a theory and hypothesis, and then designs the research strategy to test that 

hypothesis (Saunders et al., 2007). According to Saunders et al. (2007, p. 119): „not 

only is perfectly possible to combine deduction and induction in the same research, but 

it is often advantageous to do so‟. In this research we have combined the two, and in the 

following paragraph it is explained in details how we went through the process. 

The research approach has been initially deductive, since we started with the idea, then 

we researched the literature in order to find a suitable theoretical framework for 

guidance, and based on it collecting the data. But the theoretical framework has not 

been a rigid hypothesis to test through quantitative data, it has been a guidance and a 

map for creating the interviews‟ questions as well as a benchmark model for the 

analysis. From the collection of data onwards, the approach has turned to be inductive, 

in the sense that from that moment we had discovered new unknown things that were 

not considered initially. Thus, as stated previously, it has not been a purely deductive 

approach since it did not end by just testing the theory, but it has been a combination of 

the two. Referring to Figure 2-2, we started with the flow of steps of the right column, 

the Deductive. However, at its last step “Test”, it became inductive given that the 

interviews were not only meant to test the theory, but they have functioned as the step 

“Empirical Data” of the left column in Figure 2-2, the Inductive.  

INDUCTIVE 
The Way To Discover 

DEDUCTIVE 
The way to Proof 

  

Figure 2-2: Inductive and Deductive approaches (created by the authors). 

Theories 

Categories 

Empirical Data 

The World 

Idea 

Hypotesis 

Empirical Data 

Test 
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The combination of deduction and induction explained above it is also referred as 

abduction, following Pierce (1903): „Abduction is the process of forming an 

explanatory hypothesis. It is the only logical operation which introduces any new idea; 

for induction does nothing but determine a value, and deduction merely evolves the 

necessary consequences of a pure hypothesis. Deduction proves that something must be; 

Induction shows that something actually is operative; Abduction merely suggests that 

something may be. Its only justification is that from its suggestion deduction can draw a 

prediction which can be tested by induction, and that, if we are ever to learn anything or 

to understand phenomena at all, it must be by abduction that this is to be brought about‟ 

(cited in Stadler, 2004, p. 64). 

As it was also stated by Dubois & Gadde (2002, p. 559): „The abductive approach is to 

be seen as different from a mixture of deductive and inductive approaches. An 

abductive approach is fruitful if the researcher‟s objective is to discover new things - 

other variables and other relationships‟. „One major difference, as compared with both 

deductive and inductive studies, is the role of the framework. In studies relying on 

abduction, the original framework is successively modified, partly as a result of 

unanticipated empirical findings, but also of theoretical insights gained during the 

process‟ (Dubois & Gadde, 2002, p. 559). 

 

2.4 Research Purpose 

The research purpose can be of three different kinds: explanatory, exploratory or 

descriptive. Descriptive research has the objective to portray an accurate profile of a 

person, event or situation (Robson, 2002). Explanatory research has the objective to find 

causal relationships between variables (Saunders et al., 2007, p. 134). Exploratory 

research aims at finding out what is happening in a certain scenario, in order to discover 

new insights and clarify the understanding of a problem. There are three main ways of 

conduct for the exploratory research: search of literature, interviews of experts and 

focus group interviews. The exploratory research is flexible and allows the researcher to 

change direction on the light of new data (Saunders et al., 2007, p. 133). 

This thesis is an exploratory research, because we aim at finding out what is happening 

in the industry, we want to find new insights that we could not find in the literature and 

we really want to understand the problem. Regarding data collection, in this research we 

have opted for the search of literature and interviews, hence, we have left out the focus 

group. The reason is that it would have been very difficult, if not impossible, to gather 

in the same place, on the same day, at the same time, more than one manager of 

different companies. Therefore we have made an extensive literature review, which has 

guided us through the subject, indicated the theoretical framework and has allow us to 

draft the questions for the interviews. 

 

2.5 Research Strategy 

The choice of strategy is dependent on whether the research has a deductive or inductive 

approach. There are different research strategies that can be employed, such as: 

experiment, survey, case study, action research, grounded theory, ethnography and 

archival research (Saunders et al., 2007, p. 135).  
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Case study refers to the empirical investigation of a particular contemporary 

phenomenon within its real life context (Robson, 2002). It is an appropriate strategy if 

the researcher wishes to gain a rich understanding of the research context. The case 

study is often used for exploratory and explanatory research, and it may collect data 

through various collection techniques such as interviews, observation and 

questionnaires (Saunders et al., 2007). Case studies can be further divided into four case 

study strategies: single case versus multiple case; holistic case versus embedded case 

(Yin, 2003). 

Our strategy is to perform a multiple-embedded case study, multiple because we 

examine more than one company, and embedded because we research into a specific 

sub-unit for each company. The sub-units of the software companies are related to CRM 

and BI solutions for the manufacturing industry, and the sub-unit for the BI user is 

related to the product development and design department. We could have opted for 

only one case study and use a combination of data collection methods, but we thought 

that we could get much deeper knowledge by performing a multiple case study with 

semi-structured interviews.  

 

2.6 Method 

 

Figure 2-3 Research Choices (Saunders et al., 2007). 

 

As shown in Figure 2-3 there is more than one choice for data collection in a research. 

Qualitative or quantitative mono methods, as well as multi methods, which collect and 

analyse data either qualitatively or quantitatively; whereas mixed methods combine a 

qualitative collection with a quantitative analysis and vice versa (Saunders et al., 2007). 

In this study we opt for the qualitative mono method, because we will only perform 

semi-structured interviews with experts, as highlighted in Figure 2-3. From these data 
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collection we will obtain qualitative data, which are non-numerical, that will be 

analysed accordingly in a qualitative way. 

The qualitative mono method data collection is coherent and appropriate with our 

choices of epistemology (interpretivism), ontology (subjectivism), paradigm 

(interpretive) and research purpose (exploratory). 

Being this a qualitative research study, it will not be possible to generalize its results, 

generalizability being „the extent to which the findings of a research study are 

applicable to other settings‟ (Saunders et al., 2007, p. 598). What we gained from it is a 

better understanding and improved additions upon the integrated model in Figure 3-4, 

which summarizes the components of BI and CRM that are relevant for this research. 

 

2.7 Time Horizons 

Regarding the amount of time for carrying out a research, there are two types of studies: 

cross-sectional and longitudinal. Cross-sectional studies are comparable to a snapshot of 

a state in time, while longitudinal studies are comparable to a diary and allows to collect 

a large amount of data over time (Saunders et al., 2007, p. 148). This research, due to 

time constraints, is a cross-sectional study, based on interviews conducted over a short 

period of time. 

 

2.8 Literature Sources 

2.8.1 Primary Sources 

According to Saunders et al (2007, p. 64), primary literature, also known as grey 

literature, includes thesis, reports, emails, conference proceedings, company reports, 

unpublished manuscript sources. 

The primary sources in this research being the bachelor and master thesis published in 

Sweden, retrieved through the national database on the Web. They mainly showed us if 

someone else had written a thesis about this same topic. The result was that that we 

could not find a thesis that researched a similar topic, so we were even more interested 

and willing to research about something that have not been done before. However, some 

thesis that researched a related topic have been a good source for further references to 

books, journals and articles. Other primary literature sources were reports published on 

the Web as well as the websites of the companies that we have interviewed. 

2.8.2 Secondary Sources 

Secondary literature sources include books, journals, newspapers (Saunders et al., 2007, 

p. 64). For this research, secondary sources were books and academic articles, found 

directly through the searching tools of the library and in the references‟ list of articles 

and thesis. 
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2.9 Data Collection 

There are two types of data: Primary and Secondary. Primary data are „data collected 

specifically for the research project being undertaken‟ (Saunders et al., 2007, p. 607); 

while secondary data are data used for a research project that were originally collected 

for some other purposes (Saunders et al., 2007, p. 611). In this thesis we will only 

collect primary data through interviews, which will be explained in details in the 

following sections. 

2.9.1 Sample of Participants 

We have decided to interview no more than four companies, based on an estimation of 

available time and on advices from our tutor. The technique was of non-probability 

sampling, and specifically it was purposive (or judgemental) sampling, which, 

according to Saunder et al. (2007, p 230) „enables to use your own judgement to select 

cases that will best enable you to answer your research question and your objectives‟. 

Of these four companies, we have decided that three should be BI providers and one BI 

user (a manufacturing company). The reason why we take more BI providers is because 

they presumably have dealt with many manufacturing companies, and therefore by 

interviewing one BI provider we could also have insights of how things work in many 

manufacturing firms. As a result, we concentrated mainly to interview BI providers, but 

we still also wanted to interview one BI user, in particular someone working as a 

manager in the design/development department of a manufacturing firm. We did not 

have particular preferences on whether the companies would be based in Sweden or 

internationally, since we were willing to either travel in Sweden for a face-to-face 

interview, or make it via phone, email or Skype. However, when the three BI companies 

agreed to collaborate, since they had the offices in Göteborg and Stockholm, we 

preferred to go there rather than having it via other channels. For the BI user company, 

given the fact the person to interview was based in Italy, we could not travel and so we 

have performed it via email. 

Regarding the three BI providers, we wanted to interview companies with different 

dimensions and structures, in order to diversify and capture eventual variances of their 

offers, ways to work and approaches to the market. Therefore we focused on finding a 

big, medium and small BI provider, and we contacted more than one for each of the 

three categories. However, our preference was to contact companies among the BI 

market leaders, which are shown below in Figure 2-4, taken from a Garner‟s report 

published in January 2011 (Sallam, Richardson, Hagerty & Hostmann, 2011). It turned 

out that our initial three main choices were the ones that also accepted and agreed on 

collaboration for our thesis (IBM, SAS and QlikTech); the other companies that we 

contacted, either declined or did not reply to our emails. 
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Figure 2-4: Magic Quadrant for Business Intelligence Platform (Sallam et al., 2011). 

 

Regarding the BI user, our focus was to find a manufacturing company with 

international reach, and with a large offering of products (consumer products 

preferably). The reason why we wanted a company that produces consumer products, 

was due to the fact that they would have many customers and therefore many input and 

feedback for the CRM system. We contacted a few big companies, and even in this 

occasion the optimal company (Electrolux) was the one that agreed on an interview. 

Electrolux was the optimal choice for a manufacturing company since they produce a 

very wide range of products, at different price segments and all around the world. In our 

view, they were likely to have a very high number of customers that would result in a 

massive data input into the CRM. 

2.9.2 Interviews 

According to Saunders et al. (2007, p. 312) there are three main categories of 

interviews: 

 Structured 

 Semi-structured 

 Unstructured or in-depth 

Interviews can also be framed in two types, standardized and non-standardized, which 

are summarized in Figure 2-5 below. 
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Figure 2-5: Forms of interview (Saunders et al., 2007). 

 

In this research we have opted for semi-structured interviews, which „may also be used 

in relation to an exploratory study‟ (Saunders et al, 2007, p 313). Semi-structured 

interviews belong to the non-standardized typology, and our interviews were made one-

to-one with a single person per company: three face-to-face and one via email, as shown 

in the highlighted path in Figure 2-5. In Figure 2-5 it is also noted in parentheses the 

companies that belong to each the type of interview performed. 

The interviews were semi-structured because we wanted to have some guideline 

questions, but at the same time we wanted to be able to ask additional questions that 

could arise during the interview and discussion. The guide questions have been exactly 

the same for each interview, but the spontaneous questions that arose during the process 

were obviously different each time. Nevertheless, at each successive interview, we 

tended to ask about relevant issues that we discussed in the previous interviews but that 

were not included in the guide questions. We had two set of guide questions, one for the 

BI providers and one for the BI users, and they can be found in Appendix 3 and 

Appendix 4. The interviews with the BI provider were conducted face to face in the 

companies‟ offices in Sweden, and the interview with a manufacturing company, the BI 

user, was carried out through emails. 
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2.10 Analysis 

We will perform types two analysis, one deductive and one inductive. The deductive 

analysis will be done by relating the data to our frame of references, whereas the 

inductive analysis will analyse the results derived from the unplanned questions and 

discussion arisen during our interviews. More details on the analysis process are given 

in the introductions of Sections 5, 5.1 and 5.2. 

 

2.11 Credibility 

2.11.1 Reliability 

Reliability is „the extent to which data collection techniques will yield consistent 

findings, similar observations would be made or conclusions reached by other 

researchers or there is transparency in how sense was made from the raw data‟ 

(Saunders et al., 2007, p. 609). There are four threats to reliability and they will be 

explained and discussed in the following four paragraphs. 

The first is subject or participant error, which means that collecting data in different 

periods of time or conditions might generate different results (Saunders et al., 2007, p. 

149). We believe that we have not had this threat, because the face-to-face interviews 

were set on the more suitable time decided by the interviewees, and since they have 

been long and deep discussion, we believe that there are not errors that could affect 

reliability. Likewise, for the email interview, we gave a large amount of time to answer, 

meaning that the person had the chance to answer carefully and review those answers, 

not leaving space for errors. 

The second threat is the subject or participant bias, which means that the participants 

might be influence or forced to not give truthful answers (Saunders et al., 2007, p. 149). 

We think also that this thread is not applicable to our interviewees, because we did not 

feel that the people were pressed to give “piloted” answers, because they seems to have 

answered without hesitations, because we have not asked confidential information and 

also because when we asked the permission to record and to published their name, they 

all have agreed without hesitations. As a result we do not believe that the respondents 

were biased. 

Third is the observer error, which can be due to different ways of conducting the 

interviews (Saunders et al., 2007, p. 149). Since the interview was conducted only by 

one of us, we have ensured that the interviews were handled in a very similar way. 

Having a list of guide questions for all the semi-structured interviews have also ensured 

that this threat has been avoided as much as possible. 

Lastly, the fourth threat is the observer bias, which can lead to different interpretations 

of the results (Saunders et al., 2007, p. 150). Considering that we have recorded the 

three interviews, and the one via email was obviously fully captured, we have made sure 

to individually re-listen to the audio tracks as well as reading more than once the one 

via email. Both of us have had the same interpretation, thus we believe that we have not 

had biased in analysing our primary data. 
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2.11.2 Validity 

Validity is „the extent to which data collection method or methods accurately measure 

what they are intended to measure‟ (Saunders et al., 2007, p. 614). Six threats to validity 

are described in the following paragraphs. 

Threat of history signifies that if a recent event in history has influenced the 

interviewees and changed their perceptions about what is being researched, it might 

result in misleading findings (Saunders et al., 2007, p. 150). We do not believe that 

there had been such recent happenings regarding BI and CRM that could have 

influenced negatively or positively the respondents. Hence, we think that this threat 

does not apply in our research. 

Testing refers to the fact that the respondents feel under test, and as a result they give 

false answers for their own advantage and for not being negatively influenced by their 

answers (Saunders et al., 2007, p. 150). Since we have not asked questions about their 

personal performances, but only questions regarding their company and industry, we 

think that this threat does not apply, given the fact that they should not have felt under 

any sort of personal testing. 

Instrumentation threat refers to the difference of results due to changing in 

measurements during the research (Saunders et al., 2007, p. 150). Mortality and 

maturation refer to the dropping out or changing circumstances of participants during 

the period of study (Saunders et al., 2007, p. 150). Since our study is cross-sectional and 

we have only performed one data collection method in one instance, these threats do not 

apply.  

Ambiguity about causal direction means that it is unclear how to relate a consequence 

with its cause (Saunders et al., 2007, p. 151). In some interviews, since we have asked 

their opinions about the situation in their industry, their responses were not based on 

certain facts, but on their general experience. Even if (given their long experience and 

expertise) their responses are likely to reflect the real state of the industry, a doubt might 

remain regarding the validity of some of their answers. 
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3 Frame of Reference 

Besides the BI model Figure 2-1, that was used in this research, we also found similar 

models in the literature that describes and illustrates the main components of BI.  

An example is the “Traditional Business Intelligence Architecture and the Next 

Generation Business Intelligence Architecture”, written by four professionals of HP 

Corporation (Dayal, Castellanos, Simitsis & Wilkinson, 2009). In those models they 

listed some of the BI components as: Data Sources, Data Integration, Analytical Apps 

and Query/Reporting. 

Another one is the “Broad concept of the term BI”, that illustrates the areas the term BI 

relates to: the Customers, the Suppliers, the Business Environment and the Internal. 

(Popovič, Turk, & Jaklič, 2010).  

Considering the overall descriptions and representation that it makes of the whole BI 

architecture with its components, we have opted to choose the model that is presented in 

the next section. The reason is that we want a model that gives a complete and 

comprehensive overview of BI, and we think that this model was the most appropriate 

for the purpose of our thesis. 

 

3.1 Business Intelligence 

 

Figure 3-1: High-Level Architecture for BI (Turban et al., 2010). 

 

This model, in Figure 3-1, was developed by Turban, Sharda, Delen & King, (2010), 

and it is used in this thesis as theoretical framework for what is concerned with BI. 

Some parts are going to be used whereas other will not, therefore in the following 

paragraphs it will be explained which ones and why. In the following paragraph we 

present the overview and history of the model, as well as the reasons why it was initially 

created. 
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3.1.1 Background and Origin 

This model is based on the BI Component Framework of Wayne Eckerson (2003) 

shown in Figure 3-2, and has been further developed by Turban, Sharda, Delen & King, 

(2010).  

 

Figure 3-2: BI Component Framework (Eckerson, 2003). 

 

The initial Framework by Eckerson included only the Data Warehouse Environment, 

the Business Analytics Environment and their intersection, the Data Warehouse. Instead 

of Data Sources it has three separate input, namely: Orders, Shipping and Inventory. 

The Framework was created as part of a report titled Smart Companies in the 21st 

Century: The Secrets of Creating Successful Business Intelligence Solutions, which was 

sponsored and commissioned by a number of private corporations that produced BI 

solutions, such as Oracle and Cognos among others. Its scope was to inform and 

educate business executives that were evaluating whether or not to invest in BI 

solutions, and for those who had already invested and wanted to ensure its success. The 

report provided an overview of BI basic concepts and components as well as 

exanimating key success factors for BI (Eckerson, 2003). 

Subsequently, in the book Business Intelligence, (Turban et al., 2010), the initial 

framework has been developed into the one shown in Figure 3-1. One of the changes 

has been the merge of Orders, Shipping and Inventory into one unique component 

named Data Sources. Another two additions has been the third area named Performance 

and Strategy as well as the User Interface. 

These changes and additions were aimed at presenting an even more complete overview 

of the components of BI and their interactions, after seven years from the initial creation 

of the framework in 2003. The addition of the Managers/Executives, under the new area 

of Performance and Strategy, testify how BI is nowadays used not only to access 

information for the day-to-day operations, but also for the development of the strategy 

and for monitoring its performances and the implementation (Turban et al., 2010). 
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3.1.2 Parts Used in this Research 

In this research we use only four parts of the model in Figure 3-1, because only those 

parts are relevant for the purpose of researching who and how, in the design department, 

have access to the customer data. These are the four components we will use: 

Data Sources: in this model, which is a general overview of BI, data sources could be 

anything, depending on where the BI is deployed. If BI is used to monitor production, 

then data sources would be input from the production line and production department, if 

BI is used to monitor logistics, then data sources would be input from the warehouse, 

trucks that are delivering products to customers, shops inventory and so forth. If the BI 

is used to monitor financial performances, then data sources would come from sales 

department, purchase departments, personnel departments to monitor the payrolls and 

so forth. 

For this thesis, data sources are input from the customers, whether they are suggestions, 

complaints, returns of defective products, reparations performed by the service 

departments.  

User Interface: The User Interface (UI), is where the final users of BI can retrieve and 

access the processed information. Through the UI the users can create their queries and 

execute their specific searches, in order to visualize the desired information. Users can 

search for information of a specific product, which is sold in a specific time, in a 

specific geographical area, which had a specific problem and so forth, with limitless 

combinations. 

Business Analytics Environment: In this model, Business Users are referred to general 

users of BI working in different company‟s departments: Finance, Logistics, 

Production, for a day-to-day running of their respective tasks. For this thesis the 

business users are considered to be the designers and developers of new products, not in 

a managerial position but just employees performing their task under the control of a 

manager. 

Regarding the analytics, even though we will not dig into technical details, we will still 

include it as a part of our framework, since it is the main link between the raw data from 

CRM and the final users of the system We will also record and acknowledge any 

relevant information regarding particular solutions for analysing data, but without going 

down to details such as programming languages or specifics algorithms. 

Performance and Strategy: The roles under this category are Managers/executives and 

BPM (Business Process Management) strategies. As mentioned for the Data Sources, 

even here, depending on where the BI is deployed, these roles would be different people 

with different functions and responsibilities. If BI is used for production measurement, 

then the COO and other production related managers are likely to be the interested 

stakeholders. If used in Logistics, it is likely that in those roles there would be managers 

and executives in the logistic area, if BI is applied to Financial Performance 

measurement, then those roles would be represented by CFO and other managers within 

the financial/accounting department. 

For this thesis, those roles are represented by Managers and Executives responsible for 

the Product development, industrial design and, more generally, for the creation of new 

products. 
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3.1.3 Parts Not Used in this Research 

In this research we do not focus on the Data Warehousing Environment neither in the 

Data Warehouse, because our focus is to understand how companies collect customers‟ 

data and who retrieve them in the product developments teams, reflecting the 

managerial perspective of this research. Therefore we do not research the technical 

components that form the data warehouse, neither how to implement data sets nor 

programming languages. 

 

3.2 Customer Relationship Management 

 

Figure 3-3: CRM applications, supported by ERP/data warehouse, link front and back 
office functions (Chen & Popovich 2003). 

 

This model represents all CRM components and their interactions (Chen & Popovich 

2003). 

3.2.1 Background and Origin 

Figure 3-3 was part of an academic article written in 2003 by Injazz J. Chen and Karen 

Popovich, working at the Cleveland State University in the US. The article aimed at 

giving a comprehensive overall description and explanation of the CRM, its history as 

well as a literature review of what has been written about it. The article explains the 

interactions between the combination of people, processes and technology that seeks to 

understand a company‟s customers, which is the object of the CRM itself. 

More in detail, the article, by describing the overall CRM, it explains its origins and 

evolution over time, the technology factors that enables it and drives it, the changes in 
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the business processes caused by CRM, and the changes in the organizational culture 

that the CRM has triggered in the organizations that adopted it. 

3.2.2 Parts Used in this Research 

In this research we focus only on the links between the customers and the company, 

which are the tools that enable the data collection (second column of Figure 3-3). These 

linkages are the touch points, where the company can literally be in touch with the 

customers and therefore collect different and relevant data from them.  

This part represents in details what are the Data Sources of the BI architecture in Figure 

3-1, therefore it shows the sources of the input for the BI solution. 

3.2.3 Parts Not Used in this Research 

Besides the touch points, we do not use the other parts of the model in Figure 3-3 

because, for the purpose of our research, we only need to consider the sources of input 

of customers‟ data. The touch points represent those sources of customers‟ data and, as 

a result, they are the only parts that we need from that model. 

 

3.3 Integrated Model 

 

Figure 3-4: Integrated Model (created by the authors). 

 

This model combines the relevant parts that are used from the previous two models for 

BI and CRM (Figure 3-1 & 3-3). As a result, it merges together the parts that we use for 

this research, and leaves out the parts that we do not use. By doing so, this model 

represents the framework that has guided us in creating the questions for the interviews, 

as well as carrying them on in more details during those in depth interviews. This model 

also serves as a map and guideline for the readers of this thesis, showing exactly where 
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the focus is, without having to continuously refer to different parts in different models. 

Ultimately, this model will also guide our analysis by comparing the results against 

each of the five blocks that compose the model. 

The first column represents the customers, while the second represents the touch points 

where the customers interact with the company and therefore allow the company to 

collect data about them. 

The third column of this model shows the BI and CRM technologies, including the data 

warehousing, but this research will not focus on the technicalities of those components; 

it just presents them and assumes that they exist and function. Those technologies are 

both represented in Figure 3-1 under the data warehouse environment, and in the Figure 

3-3 under the CRM technology and ERP/data warehouse parts. 

The fourth column represents the UI, and it is the interface through which the 

employees can search and visualize the desired processed information derived from 

customers‟ data. It includes dashboards, numerical statistics, creation of personalized 

reports showing charts and tables among many other things. 

The fifth and last column of this model represents the business analytics environment 

along with the performance and strategy of Figure 3-1. In this model, what are 

generically called business users in the BI architecture model, are the designers and 

developers without managerial responsibilities; and the generic executives and 

managers are the executives and managers that specifically work and makes decisions 

regarding the product development and design. 

Overall, this combined model shows the stream of data and information from the 

customers to the developers. The data are collected from customers through the touch 

points, they are analysed and processed into information by the BI technology, then 

information is presented through the User Interface and those information are ultimately 

retrieved and consulted by the employees working on the product development, either 

with or without managerial positions. 
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4 Results 

As it is explained in detail in the next sections, three interviews have been carried out 

face to face at the companies‟ offices, and one was done through email. The face to face 

interviews were recorded with the interviewee‟s authorization, in order to re-listen to 

them and capture all the details, as well as for listening to them again after the first 

analysis and perhaps capture some more details that seemed less valuable in the first 

place. We compiled the full record of the interviews immediately after they took place, 

as suggest by Saunders et al. (2007, p. 326). The fact that we performed semi-structured 

interviews, and that we wrote the results as soon as the interviews were done, explains 

why the results are not reported with the same structure and paragraphs‟ headings, but 

in the way that we prioritized them during the transcriptions made immediately after the 

interviews. After writing the results for each company, we have asked them to follow up 

with correction, additions and the final authorization for publishing the material. 

We interviewed one person per company, the reason for this choice being that they are 

expert in their areas. We sent out the guide questions one week prior to the interview, in 

order for the interviewees to be fully prepared and ready for the discussion. Time 

constraints and difficulty to arrange multiple interviews due to logistics reasons have 

been another reason why we only opted for one person per company. Moreover, having 

made semi-structured interviews, we have asked additional questions and clarification 

in order to fully understand the subject. The interviews ran for an average of two hours, 

and the one via email has had a follow-up with additional questions for clarification and 

extra knowledge. The interviews‟ questions can be found in Appendix 3 & 4. The 

following Table 1 summarizes the key information about the interviews.  

Table 1: Details of interviews. 

Company QlikTech SAS IBM Electrolux 

Person 
Name 

Mr. Eric Ejeskar 
Mr. Peter 

Thomasson 

Ms. Ann-

Charlotte 

Mellquist 

Mr. Bruno 

Lizotte 

Role 
Pre-Sales 

Manager for 

Sweden 

Senior Business 

Consultant in the 

CRM area 

Consultant and 

Project Manager 

of Business 

Analytics and 

Optimization 

Senior Design 

Manager 

Place Göteborg Stockholm Stockholm Porcia, Italy 

Interview 
Form 

Face-to-face Face-to-face Face-to-face Email 

Date 13
 
April 15

 
April 18

 
April 

Sent: 8 April 

Received:  

18 April 
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As the Table 1 above shows, with the three BI providers we have performed face-to-

face interviews and with the manufacturing firm it was performed through emails due to 

two reasons: firstly because they are based in Italy and we couldn‟t travel there and 

secondly because they declined to do it through Skype or telephone. 

4.1 QlikTech 

4.1.1 Overview 

Qliktech is a BI software company based in Radnor, Pennsylvania, USA; it was founded 

in 1993 in Lund, Sweden. It is a public company listed in the American stock exchange 

NASDAQ:QLIK, it employs around 800 people worldwide and in 2010 their revenue 

was of $226 Million. QlikView Business Discovery Platform is the BI analytical 

software solution made by them, which combines data from any source, analyses it and 

presents it in a simple and easy way, through charts, tables and graphs (QlikTech, 

2011). 

The interview was conducted on Wednesday 13
th

 of April 2011 at 10:00, in the offices 

of Qliktech Nordic AB in Goteborg, Sweden. The interviewee was Eric Ejeskar, Pre-

Sales Manager for Sweden; he has been working in Qliktech for three and a half years 

and for six years in the BI industry. 

4.1.2 Interview 

No CRM Solution 

Qliktech do not offer a CRM solution, therefore their products do not focus on the 

collection of data, but rather on analysing and presenting pre-existing data. Thus, they 

do implement their tools to customers that collect data with their own CRM. QlikView 

software can be applied in almost anything in terms of data, which means that when 

they go to companies they can analyse all their databases‟ data, whether they are excel, 

text or any other readable format. As he said: “that is one of our strength, we can gather 

information from any kind of data source”. 

Even though QlikTech does not sell CRM solutions, he is aware that many customers 

already have their own CRM system and they want to implement it with the QlikView 

software. He said that companies mainly care about customers‟ data derived from sales, 

such as what customers buy, when they buy it, which age group is buying it and so on. 

But he did not recognize that companies actually record and store the transactions from 

the customer services, such as customers‟ complaints, replacements and defective 

products. Even less when a company product is repaired or replaced by a partner/resale 

store, those stores do not give detailed information on what was wrong or defective. 

Financial and Sales data for BI 

Another thing to add is that their customers mainly request the QlikView software for 

analysing financial, sales and production data, but not much for analysing the opinions 

of customers neither the data from service department or customer care. He remarked 

that in many manufacturing industries the after sales lack the same attention of the pre 

sales operations, neglecting the fact that in after sales you can collect relevant data on 

the customers‟ interactions with the product as well as data of the product itself. 
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Smart Products 

Going on with the discussion, it has been recognized that a fundamental role of 

collecting data of the product during its life, is played by Smart Products, which can 

send information on the products‟ behaviour, its performances and problems. 

Considering this scenario, the CRM would still be very important for collecting data on 

customers‟ opinions, preference and feedback; but for collecting data on products‟ 

problems and defects, the Smart Products are going to play an even bigger role in the 

future. Smart Products provide the data input that otherwise would have been filled in 

by service department or customer care employees, in case of a reported problem with a 

product. 

He mentioned, as an example, that Smart Products are applied by a bus company that 

have systems in the buses sending data of the performance of single components, as 

well as the overall behaviour of the bus, such as speed, braking power, sensors levels 

and so on. It is then obvious that if all these data are processed by a BI solution, the 

information derived would be endless, and much more efficient than a service 

technician filling in a form whenever the bus gets repaired. But those components that 

do not get screened by a sensor, will still need the service department to report the 

damage or malfunction whenever a customer will raise a complaint. 

Data Input into CRM 

Talking about how the stores‟ employees fill in data into the CRM, he said that one 

incentive for the stores‟ employees to input accurate data into the CRM, was to give 

them back the access to the processed data, which is the information presented through 

the UI and dashboards. The principle is that, if employees are asked to fill in data 

without knowing what they are needed for, and without looking at the results, the 

employees will be reluctant to spend time and fill in the data. But if the management 

decides to let those employees access the analysed information, such as statistics, 

patterns and figures, then the employees will be much more willing to fill in data since 

they then can see their stores‟ statistics, compare them over time and compare them 

with the ones of other stores. 

Healthcare 

One industry in which the problem of convincing the employees to accurately fill in 

detailed data is not a problem, is the healthcare industry. In healthcare, doctors and 

nurses must fill in the detailed symptoms of patients (the customers), as well as their 

feelings, opinions and reactions to treatments. So in the healthcare industry, the stream 

of information from the customers (the patients) to the designers (the doctors) is very 

detailed and efficient. In his view, since in the healthcare this process work very 

efficiently, it could represent the benchmark for other industries that have the 

willingness and need to record customer data with the same accuracy. 

Police 

Another example where input is compulsory is in the Police. Police precincts are 

requested by law to record any phone calls and interventions. An example of that is the 

police station in Skåne, where they have implemented the QlikView solution to analyse 

already stored data, as well as the current one. The old data was pretty much useless 
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without analysis, but now it can be used to help police officers to see patterns that might 

prove extremely helpful to solve cases and optimize interventions. 

Who Access Data and Why 

Regarding the people accessing the information, he said that usually the managers want 

to keep the access to the analysed information, and give little or no access to non-

manager employees. He stated that: “if you look at the installation that we have done, 

and how the industry works, top managers want to have dashboards, they are not 

interested in details”. QlikTech is pushing in the opposite direction, since they want to 

give the chance to everyone in the company to access the same data, since it is very easy 

to retrieve them and create personalized information and statistics, targeting a particular 

variable or a given time period. It is not only their willingness, but also it is how the 

market is changing, as he said: “more and more we’re seeing now that those 

organizations want to bring down to all levels in the organization, so we are seeing 

more and more dashboards for all the people in the organization”. By doing so, each 

employee can retrieve a particular information that is directly relevant to his/her job, 

and will therefore help in making that job even better given the additional knowledge. 

The main reasons why managers deny employees the access to such information, is 

because they think that employees will lose too much time, because they don‟t see the 

value in it, and because they are afraid to lose control, considering that everyone could 

know all the information, and so managers will not know more than the employees. But 

lately, he sees a clear pattern towards giving access to all employees to all the 

information, because managers start to see the value in it. Moreover, managers and 

organizations are conscious that nowadays people are so used to search information on 

the web, and so, giving them the possibility to search relevant information about their 

own company, which will make them improve their job tasks and performance, is a very 

positive thing. 

Information from Customers to Designers 

He also added that “simple” designers (designer in non-managerial positions) do not 

have direct information of customers‟ data, but if they have it they are just reported to 

them through many filters throughout the company‟s hierarchy. He said that in his view: 

“The target group for that information most of the times is the managerial level more 

than the designers and developers”. Moreover, in the market there is no solution that 

connects directly the customers with the designers of the products. However, QlikView 

potentially allow anyone in the company to access all the information collected, and to 

visualize them in a personalized way, as he said: “not just top managers, it can be any 

kind of person within the organization”.  

Regarding our Combined Model 

He did recognize that our combined model is really to the point, and if that process 

would be speedy and efficient, companies would gain a big advantage by addressing 

and fixing all the products‟ problems and customers‟ requests. Besides input coming 

from the touch points of a CRM system, smart products would also have to be an input 

regarding the products performances and problems. As a summary, if a BI solution 

could analyses and process data coming from the CRM system, which collects data 

from customers and from products that goes through service or replacement, as well as 

processing data coming from smart products, the result would be a full and complete 
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picture of the products and customers preferences/feedback. If the designers could have 

direct access to this big picture, then the advantages they could have would be very big, 

since they will design the future products by addressing exactly what is relevant. 

 

4.2 SAS Institute 

4.2.1 Overview 

SAS Institute is a software company based in Cary, North Carolina, USA; it was 

founded in 1976. It is a private company, it employs around 11.800 people worldwide 

and in 2010 their revenue was of $2.43 Billion. SAS is a leader in business analytics 

software and services, and the largest independent vendor in the business intelligence 

market (SAS, 2011). 

The interview was conducted on Friday 15
th

 of April 2011 at 13:00, in the offices of 

SAS Institute AB in Solna, Stockholm, Sweden. The interviewee was Peter Thomasson, 

Senior Business Consultant in the CRM area; he has been working in SAS for ten years 

and for 21 years in the BI industry. 

4.2.2 Interview 

He started the interview by giving a general overview of his work at SAS, and has 

brought me into the field of CRM and BI.  

Being Proactive 

He pointed out from the beginning that SAS‟s customers mainly want to monitor 

customer behaviour in order to be able to become more proactive, for instance focusing 

on which customers they are losing and why. By learning and understanding the reasons 

that cause certain customers to leave, they can then be proactive and plan for actions to 

retain the next that are likely to leave. Similarly, this same concept could be used even 

to the products of a manufacturing company, because by looking at what got broken or 

have got problems, it would be possible to predict which product “will be the next in 

line” to encounter the same problems and issues. For instance, if the statistics show that 

the reasons for the majority of the problems is the malfunctioning of a particular 

component, made by a supplier, a firm is likely to predict that all the other products 

with that component are likely to have the same problem as soon as they are sold and 

used by the consumer. 

BI in Sales and Marketing 

In his experience, the CRM and BI solutions are mainly deployed and used for the sales 

and marketing departments, rather than for the designers and developers of new product. 

This means that BI is mainly used to monitor and present sales figures, financial data 

and results from marketing campaigns. However, SAS would be able to easily integrate 

the data from customers and present the relevant results to the design/development 

teams. It is mainly a matter of willingness for manufacturing companies to do so. He 

pointed out that, in the case of the manufacturing industry, in the majority of cases they 

sell their products to other businesses, and not directly to customers. It is then a 

Business-to-Business-to-Customer relationship, which means that the ones that are 
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more in contact with the consumers are the resellers of products, and not the 

manufacturing company. 

When SAS has to implement a solution for a customer, they have to address for which 

decision the customer needs information‟s support from the CRM and BI. He said that 

the customers mainly need information in order to make better marketing campaign, 

targeting the right customers with the right offers, the right price, through the right 

channel; a practice referred as “Campaign Management”. Usually companies do not 

use that information to help and support the product development departments, by 

pointing out for instance which features are demanded, what problems were experienced 

and what was liked or disliked in existing products. They also want to identify the 

opinion leaders among their customers in order to positively influence them, 

considering that afterwards, as opinion leaders, they will influence a large amount of 

customers that rely on what they say. 

Social Media Analysis 

Another important solution in which SAS is operating, and at the same time that 

companies are asking for, is the analytics of the web and the social networks. By 

monitoring what is being said on the web about a particular product or even a brand in 

general, companies can get a feeling of what the customers think about them, which 

problems they are experiencing and what preferences they have. In many cases 

companies starts discussions in online forums, in order to get the feeling and opinions of 

customers, but by doing so the companies wants to get data to refine their marketing 

strategies rather than directly product development. SAS offers a solution that can scan 

a desired website, or just a single page within that website, analyse the text and give as a 

result statistics, charts and tables about feelings of customers, sentiments, opinions, 

problems, impressions and so on. With this tool, a company can scan any website as 

well as social network page, as long as it has free access and do not require to be friend 

or member, like in the case of a Facebook group for instance, in order to understand 

“how people talk around the Internet” regarding the brand. Discussions in social 

networks and forums have a high relevance and a high level of details regarding 

consumers‟ opinions, suggestions and complaints. In fact it might be that the number of 

customers writing in social networks and forums regarding a product are higher than the 

number that call or get in contact with the company for a problem. As a result, the 

amount of data that can be gained from social sites and forum can be larger than the 

amount of data collected by the service department or the support call center. He said 

that: “What companies now are trying to do is to facilitate the social networking among 

the customers, trying then to monitor these conversations”. 

This solution is able to analyse text for keywords, meaningful sentences, semantic and 

grammar, allowing to cluster the data into defined categories, resulting in a very high 

accuracy of results. This software technology is called text mining, and besides 

analysing what was mentioned before, it also does it across different languages, so that 

a multinational company can get relevant and meaningful information regardless of the 

country and languages in which the data are being recorded. The software and its core 

functionalities are continuously refined and improved by the SAS software developers 

by feeding it with rules, therefore enabling a crescent degree of accuracy and relevance 

of the findings. An example mentioned by Peter regarding which are the targets to 

analyses on the web for companies: “if you are looking at, for instance, the 

pharmaceutical, there are certain websites where you discuss different drugs amongst 
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each other. And that blog or that site is of great importance to mine” “So very very 

often they (firms in general) know what website they are interested in, where the 

different forums are located”. 

Web Analytics 

SAS also offer a tool that can monitor how the users are interacting with a company‟s 

own website, allowing a high detail of information, such as where the mouse pointer is 

moved over the screen. Again, this solution is mainly used to learn how people interact 

with the website and therefore improving it accordingly. 

Who Access Information (and Why) 

The users of the SAS software can either access it through the web browser, or through 

an application installed in the client PC. Usually each user or user group, have access 

only to the data relevant for their business, so they can access information and make 

their searches. It is up to the management of the company to give what access to whom, 

but theoretically all the information could be open and accessible by anyone working in 

the company. The reason why they limit the access to certain set of information is due 

to security reasons and ease of use, meaning that is easier for the users to have just 

options relevant to them rather than anything possible about the company. Usually more 

up in the managerial levels there is more uses of dashboards, which are more intuitive, 

easier and faster to understand; whereas more down in the company there is more use of 

deeper and detailed analysis. 

Although this limitation exist, it is potentially possible to give access to any kind of data 

and information to any employee of the company. So it is a mere issue related with the 

governing management and regulations of companies users of BI. As Peter said: “there 

is nothing that stops them (manufacturing firms) from using our products to feed 

product development with customer intelligence”. Similarly, regarding the use of BI 

from the Development and Design teams, he stated: “if you look at the manufacturing 

development side, you will see that they are not even close to finance and retail levels”. 

He concluded the discussion about development teams using BI by saying: “I think we 

are gonna see a lot more, there is nothing that prohibits them from doing it, and there 

are in need of data” 

No Operational CRM 

SAS does not offer an operational CRM solution, therefore they do not offer a standard 

template for the service departments or the call centers. Those standard templates for 

reporting and trouble-ticketing are made by other companies such as SAP, Microsoft 

and Oracle among others. However, SAS can easily implement and integrate with those 

CRM systems, and analyse the data derived from them as he stated: “The whole suite of 

solutions that we have, starts with being able to read any type of data. Is going to be 

mostly data that are well organized in binary terms and in inserting fields; but is also 

going to be text, just free text from the Internet, from a document, from a warranty 

report. Anything like that can be integrated, combined and transformed to produce that 

data warehouse”. Customer service and call centers record anything, every single call, 

return of defective products, problems and complaints from customers, either in text 

form or through predefined templates and reporting tools. Analysing all those data is not 

a problem for the SAS analytical software, it is just a matter of collecting those data and 

analysing them as he said: “we have created a platform that takes raw data, wherever it 
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is, and completely transform it to decision supporting material, for any type of usage”. 

Though, that data is usually not utilized to feed designer and developers with 

information, but it is rather used as figures for financial purposes, for instance to show 

the amount of hours dedicated to solve problems, or the expenses cause by substituting 

defective products in warranty. Predictive measures are also one of the deliverables, for 

instance future potential within a customer segment and the likes. Naturally, for those 

purposes there are even other so-called touch points, such as the ordering system, or the 

invoices records. 

Manufacturing Industry and Customers 

As opposed to service companies such as telecoms companies, where there is direct 

contact with the final consumers, in many cases manufacturing companies have as 

customers only their few distributors, therefore they do not record directly the 

customer‟s data, but they obtain them from the distributors such as retail stores chains. 

For instance, when a consumer has a problem with a product, he will likely go back to 

the shop where he bought it, and then the shop employee might or might not record data 

on the problem, and even if he does record, it has to be seen whether he will report it to 

the production company. By doing so they do not have 100% control over all the 

products and consumers data, but they have to rely on what their distributors give them, 

and if they give them those data at all. However, for what is concerned with SAS, they 

can plug in any data, analyse it and report through dashboards and other visual tools. 

The fact that big manufacturing companies have only few customers, being their 

distributors, they still need to collect a huge amount of data from millions of consumers, 

but only a relatively small amount of information and communication from the 

distributors. Sometimes such consumer-data access is hard to come by though. 

 

4.3 IBM 

4.3.1 Overview 

IBM is a software and consulting company headquartered in Armonk, New York, USA; 

it was founded in 1911. It is a public company listed in the New York Stock Exchange 

(NYSE), it employs around 420.000 people worldwide and in 2010 their revenue was of 

$99.87 Billion. With regards to BI, IBM has built the world‟s leading analytics practice, 

with 7,800 expert consultants, the world‟s premier non-academic mathematics function, 

leading-edge software and offerings integrated by industry. IBM has received more than 

500 analytics patents and had made several acquisitions to deepen their capabilities 

(IBM, 2011). 

The interview was conducted on Monday 18
th

 of April 2011 at 15:00, in the offices of 

IBM Svenska AB in Kista, Stockholm, Sweden. The interviewee was Ann-Charlotte 

Mellquist, Consultant and Project Manager of business analytics and optimization 

(BAO); she has been working in IBM for three and an half years and for six years in the 

BI industry. Her answers are from the perspective of the position that she holds in the 

company, therefore not representative of IBM as a whole but of IBM Global Business 

Services (GBS) BAO. 
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4.3.2 Interview 

BI is Not Standardised 

IBM offer personalized BI solutions, as BI is not standardized in the same way as ERP, 

and as she said: “you have to customize the solution to each customer’s data and 

needs”. The requirements for these solutions are captured during interviews and 

workshops with the clients, sometimes the customers have already lists of requirements 

and sometimes it has to be found out. 

IBM has a software tool called Cognos, which is an analytic, reporting and user 

interface solution. 

Personalized Searches 

The newest version of Cognos has a function called Business Insight, which let the 

users to both use what has been already set-up in the UI, but also to customize and adapt 

themselves what they want to visualize in particular, meaning that any single user has 

the flexibility to create his/her own interfaces with the desired metrics. Customer Insight 

is one usage area within Cognos that focuses in the area of customers‟ data. 

No CRM 

IBM BAO do not offer a CRM solution, but they implement other existing CRM 

solutions that the customer already have, so IBM BAO just integrate the data from those 

already existing systems. For instance, other units of the IBM organization can 

implement SAP CRM solutions as part of the overall SAP system, which is one of the 

biggest areas of expertise of IBM GBS consulting offers, but usually they do not offer 

nor implement CRM solutions. However, capturing customer data “is one of the big 

areas of BI” and, as mentioned above, IBM BAO can integrate existing CRM solutions 

that are already in use by their customers. 

IBM BAO can implement solutions that capture and analyse data from the service 

department, but as stated before, they do not offer the interface where the service 

department employees can fill in the data. They can collect already existing and stored 

data, as well as integrating already existing software that are used by the service 

department to record trouble-ticketing and interventions; subsequently this would 

become a source of data for the analysis and reporting software such as Cognos. 

No Customers-Designers Link 

In her experience she has not heard of any complete solution that links customers and 

designers directly, i.e. give the designers of products the possibility to browse directly 

the customers‟ data. She also confirmed that the most common areas in which BI is 

used are Finance and Sales. 

She has not heard of any solution where designers and product developers could browse 

that data coming from service department, but she acknowledge that it would be very 

natural and logical to make it possible, because ultimately the designers and developers 

are the ones that would make the most uses of that kind of customers knowledge. 

If a firm would come to IBM asking to link the data from the existing CRM and 

providing the designers with a user interface for browsing those information, it would 

be absolutely achievable. She doesn‟t see any obstacle for implementing and make it 
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possible, it is only a matter of willingness of the manufacturing firms to do and allow 

the access to the information to the designers and developers of products. 

Text & Web Analytics 

IBM has software that can analyse text data, for instance what is written down by 

service departments or call centers whenever they receive a call from a customer with a 

problem or a complaint. This solution area is called Enterprise Content Management 

and it is quite a new area, and “it is definitely something that we will develop more in 

the future, that type of analysis where you can take normal text and analyse it”, text 

coming for instance from service and call centers reports or from the internet. This 

software finds pattern and keywords, and it categorizes the different text into 

meaningful labels. Customers are not yet asking a lot about these solutions, but she 

believes that it is an area that is growing and it will come very strongly in the next 

future. One of the reasons why she think customers are not asking about it, is because 

they are not aware of such a new and innovative possibility that can allow to scan text 

or a certain website, analysing the words and sentences and presenting the results such 

as opinions of customers, comments, overall satisfaction rates. 

Web surveys used by IBM‟s customers, to collect data from their consumers or 

website‟s visitors, can also be plugged into the Cognos BI solution, thus becoming 

another source of data. 

Who Access Information 

The user interface of the BI is most commonly accessed through a web browser, without 

the need to install a program on each client computer. In respect to who uses the 

dashboards and browse the data, she say that it is more and more growing towards 

several people in the company using the BI reporting interfaces. The higher up in the 

hierarchy, the more use of dashboards and less spreadsheets. Nevertheless, the use of 

dashboards is becoming more common even down the hierarchy. Normally employees 

around the company are restricted in what information and data they can search and 

visualize, mainly due to security reasons, but this varies from firm to firm; it is up to the 

management to decide who sees what. She believes that in the future there will be less 

restrictions and limits on browsing data through the BI user interface, allowing more 

people at different hierarchical level of the firms to browse data regarding different 

departments of the company, not only the ones in which they work. Even though, the 

priority number one is the security and that will still be the main cause of locks and 

restrictions of data access.  

Another reason why there are restrictions is because firms believe that it would be easier 

for the employees to only have the options that they need, without having tens or 

hundreds of different option and choices in the user interface. She believe that there is a 

wave of more understating of the positive effects of spreading information more widely 

to everyone around the company, there is a trend in that direction. She also agreed that 

another trigger to spread information and give access to more people in the company is 

the fact that this generation of people are getting used to retrieve and search a lot of 

information from the web. It is a kind of training that can also be applied in their work 

places, and therefore searching internal information regarding their own company with 

the same easiness of searching the web from home. 
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Old Way to Use Information 

In some firms, where employees are not so modern about IT, she believes that the 

managers still ask for the printed reports from the IT people, whom are more confident 

with the BI system; one should not wish the situation to be like this, because many 

potentials of the BI are lost and not being taken advantage of. However, things are 

moving in the opposite direction, where managers are becoming more confident with IT 

and BI tools in particular, browsing and searching directly for the company‟s data. 

 

4.4 Electrolux 

4.4.1 Overview 

Electrolux is an appliance maker with headquarters in Stockholm, Sweden, it was 

founded in 1919. It is a public company listed on the exchange NASDAQ OMX 

Stockholm, it employs around 51.000 people worldwide and in 2010 their revenue was 

of SEK 106,33 billion. Electrolux is a global leader in household appliances and 

appliances for professional use, selling more than 40 million products to customers in 

more than 150 markets every year. 

The interview was carried out through email, and the answers were received Monday 

18th of April 2011. The interviewee was Bruno Lizotte, Senior Design Manager at the 

Electrolux Design Center in Porcia, Italy; he has been working in Electrolux for twenty 

years as an Industrial Designer. 

4.4.2 Interview 

He did not answer how his company decides upon which BI solution to adopt, therefore 

the Design department is not involved in such a decision.  

Customer Research 

The way in which Electrolux capture customers‟ data is by making consumers‟ 

researches carried out mainly by external consultants. The decision of which products to 

make is based on consumers‟ needs and aspirations, captured through the above 

mentioned consumers‟ researches.  The way in which they analyse the consumers‟ data 

is by, as he said: “We divide by consumer type”. 

Communication Bridge: Customers-Designers 

The way by which they keep track of defective products, and therefore ensure that the 

same mistake is not replicated in new products, is by keeping track of repeating 

problems, mistakes or failures from customers. They do this through the record of the 

“Service Call Rate”, and then they provide those data to the appropriate product 

responsible. The “Service Call Rate”, which is concerned with the problems, is one of 

the bridges between the designers and the customers in Electrolux, but there is also 

another one, which he describes as: “the “Customer Care” department who will call the 

customers on a regular basis to see if they are happy with the product purchased”.  

Therefore the communication bridges between designer and customers are the “Service 

Call Rate” and the “Customer Care”. 
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When asked regarding the direct access of designer to customers‟ preferences, obtained 

through marketing research or surveys, he answered: “The most “direct access” is 

through customer validation where customers are asked about preferences and/or intent 

to purchase”. The results of those customers validation are communicated to all the 

people working on the relevant project, thus there is no direct access and browsing of 

the data from the designers. 

No Direct Access to Customers Data 

The data from the service department regarding the products‟ faults, the spare-arts 

replaced or the warranty interventions are not directly accessed by the designers. The 

information is available but they have to ask for it to middle people, being the experts of 

BI. Summarising, all the information are available on database, but designers have to 

ask for it to the BI experts, which will provide those information back to them. When 

asked if the product development team have direct access to customers‟ data he 

answered: “In our company the info about customer preferences will be given to experts 

(business intelligence) who analyse the results and give the product developer the ideas/ 

functions to develop”. Likewise, when asked if the designers can make personalized 

searches into customers‟ data he said: “No, they do not make “their own search”. They 

must work with the others in observing validation and discussing with business 

intelligence (experts) on the choices/conclusions/decisions”. 

Not even the manager of the design department do search directly into the customer 

data, they do it as a team work with the business intelligence experts, analysing and 

discussing data from the customer validation. Some results of those validations, 

concerned with design question, are of direct use for the designers; on the other hand, 

other data of those customer validations are not relevant for the designer, but for other 

professionals within Electrolux. 

Suppliers 

In case of failures due to defective components, the company does share some 

information with the suppliers of those parts: “We share some findings on service call 

rate for ex. with the suppliers involved in any failed part”. 

Ask for Specific Customers’ Information 

The customer care department is responsible for surveys and customer validations, 

therefore they have data about the customers‟ experience. If the designers wish to know 

certain information that was not captured in previous reports, they will ask the customer 

care department to collect it in the next research. When a customer wants to contact the 

company the communication channels between them are via telephone and email, and 

subsequently the company will answer back using those two same channels. 

Potential Benefits of Direct Access 

When asked if it he considered the fact that the designers and managers would have 

individual and direct access to the customers‟ data (derived from marketing research, 

call centers reports, faulty components/products, complaints, replacements, etc.) 

through a BI interface a positive change, he said that it would depend. It would be 

positive if the information would be well indexed and relevant for the creative work of 
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the designers. Otherwise it would be more relevant for workers of other departments 

such as the Installation and the R&D. 

Nonetheless, he thinks that designers in non-managerial position would perceive as a 

positive thing the possibility to be able to browse the customers‟ data directly from their 

PC. He added that: “They would be able to search the information to better understand 

the products and the experience undergone by the consumers”. Regarding the 

advantages that this possibility would give to designers, he said that in would give: 

“Better understanding of how the products are experienced by consumers: installation, 

use/comprehension/errors, perceptions, maintenance. The development & design of 

products it is always more complex of what it might seem, and the consumer could 

respond differently of what was thought or predicted: therefore it (designers browsing 

customers‟ data) would be an advantage”. 

Final Words 

As final words regarding something to add for the interview, he said that: “The 

customer is at the base of our values. The aspirations/ expectations of the customers 

dictate what type of products/ features and eventually “design” we make for them”. 



  

 
38 

4.5 Summarizing Table 

A brief recap of the main trends captured in the interviews.  

Table 2: Summarizing Table of results. 

BI Providers Manufacturing Firm 

 QlikTech SAS IBM Electrolux  

Offer CRM software No No No / / 

Integrate data from 

existing CRM software 
Yes Yes Yes Yes 

Collect various 

customers’ data 

/ / / / Yes 

Keep record of 

defective products, 

spare parts and 

warranty replacements 

Provide or have heard 

of direct access: 
Developers-Customers 

Data (as in the 

theoretical 

framework) 

No No No No 

Use direct access: 

Developers-Customers 

Data (as in the 

theoretical framework) 

Consider that the 

concept Developers-

Customers Data could 

be beneficial for the 

manufacturing firm 

Yes Yes Yes Yes 

Consider that the 

concept Developers-

Customers Data could 

be beneficial for them 

Managers have more 

access to BI than non-

managers employees 
Yes Yes Yes / / 

Consider that, in the 

future, access to BI 

information will be 

given to an increasing 

number of employees 

of the companies 

Yes Yes Yes / / 

Confirmed that BI is 

mostly used for Finance 

and Sales departments 
Yes Yes Yes / / 
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5 Analysis 

According to Jorgensen (1989), a definition of qualitative analysis is: „Analysis is a 

breaking up, separating, or disassembling of research materials into pieces, parts, 

elements, or units. With facts broken down into manageable pieces, the researcher sorts 

and sifts them, searching for types, classes, sequences, processes, patterns, or wholes. 

The aim of this process is to assemble or reconstruct the data in meaningful or 

comprehensible fashion‟ (Cited in Boeije, 2010).  

According to Saunders et al. (2007) there is no standard way to analyse qualitative data, 

there are many different approaches to qualitative research, which results in different 

ways to analyse those qualitative data. However, Tesch (1990) groups the different 

strategies into four main categories, summarized in the following Figure 5-1 (cited in 

Saunders et al., 2007). 

FOUR CATEGORIES DESCRIPTION 

1 Understanding the characteristics of language Suitable for Deductive approach 

Derived from theory or 

predetermined framework 2 Discovering regularities 

3 Comprehending the meaning of text or action Suitable for Inductive approach 

Rely on researcher interpretation 4 Reflection 

Figure 5-1: Strategies for Qualitative Analysis (Saunders et al., 2007). 

 

We will perform two analytical procedures, one deductive and one inductive. In the 

deductive analysis we will use the theoretical framework to organize and guide the data 

analysis. The theoretical framework guided us to formulate the questions for the semi-

structured interviews, therefore the answers to those questions would be the data that we 

consider for the deductive analysis. We then concentrate on the category number two of 

Figure 5-1, “discovering regularities”, to find out what different respondents have and 

not have in common. We will also have one section with issues that are still related with 

the overall theoretical framework, but not with one of its single parts in particular. In 

that section we will analyse what the respondents thought of the model and of its 

underlying concept. 

In the inductive analysis we will explore and discover the themes or issues that have 

emerged during the interviews as part of the discussion and not as answers for the 

guiding questions. Therefore, these will be issues possibly without any relationship with 

the initial theoretical framework, and that were not considered from the beginning. For 

this analysis we will use category three and four of the Figure 5-1, and by doing so we 

will find out and interpret what has been additionally said by the interviewees. 
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5.1 Deductive Analysis 

As described in the above section, this deductive analysis will be guided and organized 

thought the theoretical framework, which is summarized in combined model of Figure 

3-4. Five headings, corresponding to the five different columns of the model will divide 

and structure the analysis; plus a sixth and final one that will present the data from the 

interviews regarding the overall impression of the overall model and its components 

5.1.1 Customers 

As it was mentioned during the interview with SAS, for the manufacturing companies 

the main customers might be only few large distributors, like chain of shops. Therefore 

the firm will not deal with consumers but with just few customers, which are their 

distributors. However, it depends on which product is produced, because there are still 

manufacturing firms of non-commodities that sell directly to the final users, or even 

firms that produce commodities and besides having few large distributors they also sell 

directly to consumers through their web-shop online. In the case of distributors, the 

consumers will refer to them, and the distributor will refer to the manufacturing firm; 

this means that in the case of complains and feedback from the consumers, there is the 

“filter” of the distributor, which might or might not report all the information in a 

correct manner. So, there is a clear distinction between customers as distributors and 

final consumers and users. In conclusion, when we talk about customers of a large 

manufacturing firm, they can be either the final consumers, or the distributors, which 

will in turn sell to the final consumers. Thus, input to the CRM of the manufacturing 

firm can come directly from the contact with consumers or through the middle-link 

between company and consumers, represented by the distributors. 

5.1.2 Touch Points 

The touch points are the interfaces between the firm and the customers. In the case of 

website and web surveys, the company retrieve directly the data from the customers that 

fill-in a questionnaire or survey received through email or found on the firm‟s website. 

But in the other cases, when customers contact the firm for problems or requests, there 

will be a firm‟s employee collecting the data from customers and filling in those data in 

an interface. These are the CRM tools, where firm‟s employees of customer care or call 

centers would input various data of the customers regarding problems, complaints or 

other issues. As all the three BI companies confirmed, they do not offer the CRM 

solution and interface, as mentioned by them there are other companies that offer those 

solutions such as SAP and Microsoft among others. 

One more touch point mentioned by SAS has been the forums and social networks, 

where customers write about the firm‟s brand or a specific product. This will be 

examined in detail in the inductive analysis section. 

5.1.3 BI & CRM Technology 

All the threes BI providers companies have software analytical tools that can analyse 

any kind of readable data. It is just a matter of integration with different data sources. 

Once the data input has been integrated and implemented, the analytics software will 

analyse and present the results in different forms. The BI solutions are not standard, but 

highly personalisable for each different installation at the firms‟ place. Existing data 
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warehouse can be implemented into the BI solution, and data can be numerical, text 

based or of any other kind. 

5.1.4 User Interface 

All the three BI companies can offer the access to their BI user interface through a web 

browser, which does not require en extra installation for each client pc. Therefore giving 

access to someone in the company is as easy as providing them with an URL, username 

and password. 

All the three BI companies have confirmed that, at present, the higher up in the 

hierarchy of the firms, the more use of dashboards, which are easy to use, quick to 

visualize and allow to grasp the main meaning straightforwardly. Down the hierarchy, 

the more detailed reports and charts, that explain things more in details but also are 

longer to consult. 

5.1.5 Product Development 

None of the BI companies had experience of designers or product developers accessing 

and browsing customers‟ data directly. The BI user, Electrolux, has also stated that their 

designers, neither managers nor non-managers, do not access customers data directly 

but they have to ask for it from the BI experts, which in that case function as a filter and 

middle-men between information and final users of those information. 

More in general, the BI companies said that in firms not everyone has access to all the 

information, but each employees group can have access only to a predefined set of 

information. This is mainly due to security reasons but also to the fact that managers 

think that employees would lose too much time to search information, and therefore 

managers do not see the value in it. Another reason mentioned to explain why managers 

want to keep hold of the information access, is because they want to retain their power, 

since if employees would know “too much”, then the managers would know nothing 

more than them and it will signify a loos of power. 

However, the BI companies have all confirmed that it would be perfectly possible to 

give full access to all the customers‟ data to the designers. Therefore, it is technically 

possible to let designers and developers to access the information derived from CRM, it 

is just a matter of authorization of the management of the firms. Considering that the BI 

software does not even need installation on the clients PCs, it would be very 

straightforward to implement it. They have all recognized that letting the designers and 

developers accessing directly the data is a great idea, and they thought that with the 

increasing awareness of the BI potentials and capabilities, it is something that is likely 

to happen in the future. In the case of QlikTech, they said that they want to push for the 

full access to all the data throughout their clients, therefore also including designers 

accessing CRM data. 

For the BI users, the design manager at Electrolux thought that a direct access to 

customers information, if well indexed and relevant, would be of great help for the 

designers, letting them fully and deeply understand how customers user and experience 

their products. 
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5.1.6 Overall 

As reported in the empirical data, the combined model (Figure 3-4) and its underlining 

concept was appreciated by all the interviewees. They have recognized that it is a good 

idea and it would be an advantage for product‟s designers, developers, and in turn for 

the company as a whole. Even if none of them has witnessed such a concept 

implemented in real life, they explained that there are no technical obstacles to achieve 

it, and so the lack of it is due to management that either has not thought of it, or that did 

not want to implement it.  

The three interviewees of the BI providers had no experience or knowledge of a 

manufacturing firm allowing designers to access customers‟ data through a BI solution. 

Neither the manufacturing firm interviewed is doing it, instead the product designers 

have to ask for those data from experts in the company, thus there is no direct access but 

a middle-person functioning as a gateway. 

 

5.2 Inductive Analysis 

As described before in the Section 5, Analysis, in this inductive analysis of qualitative 

data we will explore and discover the themes and issues that has been generated during 

the discussions in the semi-structured interviews. They have been either answers to 

unplanned questions from our side, or just clarifications and further examples freely 

said by the interviewees. The main categories that we will discover in this analysis have 

no links with the theoretical framework, and they were not considered at the research 

stages prior to the interviews. 

5.2.1 Main Uses of BI: Financial and Sales 

During the three interviews with the BI providers it has emerged that the BI solutions 

are mainly applied for analysing and presenting financial and sales data. This analysis 

and reports are often required by the management of the firms, in order to have an 

overview of how the firm is performing. Given the fact that BI solutions can integrate 

any kind of data sources, and can present those results to anyone in the company, it 

naturally points at the application that we are researching in this study. Thus, in the 

same way in which financial and sales data are presented to the management of the firm, 

it would be absolutely possible (as confirmed by all three BI companies) to present 

CRM data to the designers and developers of the manufacturing firms. 

5.2.2 Healthcare and Police as a Benchmark 

From the interview with QlikTech, it came out that two examples in which there is a 

similar application of the theoretical framework of this research are the healthcare sector 

and the police enforcement forces. 

In the discussion we argued that one of the things that might be unclear in the CRM of 

the manufacturing industry is whether the people responsible for recording the feedback 

and problems of customers would actually do it accurately. If this is not done accurately 

many important information might be missing, therefore not giving a real and full 

picture. But in the case of both the healthcare sector and the police forces, the people 

with responsibility of recording the “customer” (patients and people) information, are 

actually required to do so. 
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In healthcare, any time that a patient goes to the doctor for a visit, or undergoes an 

analysis, all his/her information are recorded in personal files, whether they are 

numerical data from the analysis or text based data when transcribing the symptoms, 

feelings, reactions of those patients. Those data are then analysed by the BI software 

and present the situation of a single patient over the years, or of the total number of 

patients of a hospital or municipality, showing patterns and helping the doctors to draw 

appropriate conclusions and solutions. Compared to the combined model of Figure 3-4, 

in this case the customers would be the patients and the developers would be the 

doctors. 

In the case of the police forces, the interviewee at Qliktech mentioned the example of 

the police station in Skåne, where they have implemented the Qlikview BI software. As 

much as in healthcare, even at the police station, any time that they receive a call or 

after performing an intervention on the territory, the officers are obliged to compile a 

detailed report with all the specifics of the case. In this way they can also see patterns 

and take the adequate consequences, for instance if in an area there is an increasing 

activity of robbery, the police know that they might act by deploying more personnel for 

the control of that area. Compared to the combined model of Figure 3-4, in this case the 

customers would be the population and the developers would be the police officers. 

5.2.3 Social Media Analytics 

During the discussion with SAS, this issue was brought up by the interviewee, since it is 

one of their main areas of expertise and they offer a specific analytics software for it. 

The issue in question is the analytics of social network and forums online, and their 

“social media analytics” is a software that can scan a URL of a webpage, analysis the 

text within it, and give as a result the overview of how customers are feeling of what 

they think about the specific topic discusses in that webpage. In those online places, 

consumers write in details their opinions, problems, positive and negative features of 

the products, features that they wish to have and many other aspects of their feelings 

towards the product or the brand. Moreover, in social media are recorded also the 

positive reactions, not only the negative as in the service department, where customers 

call when they have problems and complaints. 

This is in fact another possible touch point and therefore a source of data for the BI 

solution, which we did not considered at the beginning of the research. This solution 

provided by SAS can scan an entire website or just a specific page, analysing all the 

contents including the comments of the users. This can also be done for online forums, 

for social network pages where the customers are discussing about a product or about 

the brand in general. Often these forums and discussions are started by the firms 

themselves, who are interested to see, record and analyse the reactions of consumers. 

Call centers and service departments, two of the main data sources for CRM, usually 

record negative aspects, due to the fact that people call for reporting problems and 

malfunctions of products. If you think, it does not happen that you call the customer 

service just to say that you are happy with the product, but perhaps it is more likely that 

you would write a comment in a blog post or forum, describing the reasons why you are 

happy with a product or brand. Thus, social media would be another key source of data 

that, merged together with the existing CRM data, would help to provide a better 

picture, closer to the reality of facts in real life. 
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5.2.4 Smart Products 

During the interview with QlikTech it was mentioned that in a CRM it is possible to 

record any issues that customers have with a product‟s fault or defect. Smart products 

can directly record and subsequently send information concerning their behaviour or the 

performance of a certain component. As in the case of the bus company, where some 

components of the bus are smart products and store data related to their performance, 

and a series of other sensors send driving–related information to a receiving point in 

real time.  

Therefore smart products might be another source of data regarding the products 

themselves, recording the performances or the eventual faults. In practice, instead of 

having the customer telling a service department employee that a product had stopped 

working, with smart products there would be already a reason and a cause for that fault. 

Smart products can either send real time information, or send information as soon as 

they are plugged in into another device that collect those stored data. 
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6 Conclusions 

For the sake of clarity, we will re-state the research question and the objectives from 

Section 1.3, and then offer those few answers that represent the outcome of our 

research. 

RQ: How can BI be applied to CRM to support the product development teams? 

Business intelligence solutions can easily integrate the data of CRM and clearly present 

the processed information to the product development teams. Throughout the interviews 

with the BI providers, they all have agreed that it is technically possible and there is 

nothing practical that can prevent it from happening. In the same way in which sales 

data are analyzed and presented to the responsible managers through reports and 

dashboards, it would be perfectly possible to do it with CRM data and designers of 

products. Considering that the user interface of the BI solutions is accessible through a 

web browser, without the need to install an application, it would be even easier to 

provide the selected people with access to information.  

The BI analytical software can integrate any kind of data from other different existing 

software tools, analyse it and present it in the user interface. Thus, all the data that 

companies are collecting and have already collected about customers, their preference, 

their problems as well as their feedback, could easily be analyses and processed into 

information to present to the product development teams. As it is done in other areas, BI 

solutions could undoubtedly do the same with customers‟ information as input and 

product development teams as final users. Moreover, the connection between 

developers and customers‟ data could be applied according to same way depicted in our 

theoretical model of Figure 3-4. 

OB. 1: Explore if and how BI and CRM are deployed to directly serve product 

development teams. 

Based on our findings, BI and CRM are not deployed to directly serve product 

development teams. Even though it would be technically possible, it is not done, while 

BI and CRM solutions are mainly applied to financial and sales data. The reason why 

BI and CRM are not accessed by product development teams is due to managerial 

decisions of the manufacturing firms. The reason for the lack of direct linkage between 

product development teams and customers information, is due to a number of reasons. It 

can be that, since BI is a new area, there is a lack of understanding of its potentials and 

capabilities. It can also be due to security reasons, meaning that the managers do not 

want to give employees the full access to customers‟ data. Ultimately it can be due to 

the fact that managers believe that there would be a waste of time if the product 

developers would have a huge amount of information to browse, therefore managers see 

only the negative side rather than the positive, which will be described in the following 

sections. 

OB. 2: Explore how BI and CRM could improve product development processes. 

Information from BI and CRM, if accessed by product developers, would allow them to 

better understand the products and the experience undergone by the consumers. It would 

give better understanding of how the products are experienced by consumers: 

installation, use, comprehension, errors, perceptions and maintenance. 
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Designers and developers involved with the creation of new products would have the 

possibility to access at any time all the relevant information that they wish to have at 

that moment, without asking, as it happens now, to someone else for the same 

information. They would be able to instantly search what the most recurrent problems in 

a given period of time are, which components were faulty and an endless number of 

variables‟ combinations such as products, geography or time. Besides having meetings 

with marketing departments‟ representatives or other stakeholders of the company, 

developers and designers could also use the information of BI and CRM as a 

complement or substitution of the traditional ways in which they are used to get 

information and guidelines on the new products‟ requirements. This will improve the 

quality of the new products, as confirmed by the respondent of Electrolux and by the 

literature sources reported at the end of the background section. 

Contribution to the Field of Informatics 

The contribution of this research to the field of informatics is given to the area mostly 

related to its business side. The reason being that by applying BI and CRM solutions, a 

manufacturing firm could improve the design and development of new products, thus 

making them better, and ultimately boosting their business. 

 

6.1 Discussion 

During the data collection, we have found that there could be two more data sources for 

the BI solutions, which would provide relevant data for the work of product 

development teams. One is Social Media analytics and one is Smart Products.  

These two inductive findings would also add to the response of our “Objective 2”, 

because by having these two more sources of customers‟ data, it would help to improve 

the product development process. They would also function as two more touch points of 

the combined model in Figure 3-4. 

Social media analytics has resulted as an emergent area of BI, as it aims to analyse the 

increasing amount of data created by the users or social networks, blogs and forums 

online. In the specialized Internet pages or discussion forums people are writing reviews 

about specific products, making comments, explaining problems in details, advising 

other users on the purchase of a product or a brand, listing all the pluses and minuses. 

Therefore it represents a huge pool of data that could be comparable to the one collected 

by the CRM. Moreover, in case of defective products, complaints and returns under 

warranty, the reasons that generated the contact between the customers and the firm are 

of negative nature. This is not the case with social media, where people, besides listing 

the negative aspects, also underline and explain the positives sides.  

Smart products can also be another relevant data sources for the benefit of product 

development teams. If CRM captures the problems and defects of products reported by 

a customer, smart products would do it automatically, without the need of the customer 

telling what has happened as well as the need of a firm‟s service operator recording that 

information. Smart products could automatically send information regarding a product 

or one of its components, reporting the specific metrics for which it had been set. 

Adding this source of information will therefore provide a further amount of data that 

will complement with the existing ones of CRM. 
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If in an usual situation CRM captures data on customers‟ preferences, opinions, 

problems and suggestions, as well as data regarding a specific product‟s defect or 

malfunctioning, with these two additions (smart products & social media analytics), it 

would be possible to dig even further in those two areas. Social media analytics would 

provide detailed opinions and feelings of customers interacting on the Web, whereas 

smart products would provide detailed data on the behaviour and performance of the 

products and their components. These additions of information would certainly allow 

the product development teams to have a clearer picture of what are the existing 

problems and requests of the products and their users, allowing the concentration of 

efforts to solve those issues in the release of the future models 

 

6.2 Further Research 

During the interviews, two important scenarios emerged in which the main concept 

depicted in the theoretical framework model (Figure 3-4) is actually applied.  

One is the BI applied to police enforcement, and one is BI applied in the healthcare 

sector. We suggest further research on the information stream between customers and 

product development teams, and a study of those two scenarios as a benchmark cases, in 

particular to understand how they enhance the seamless input of data from their 

“customers” (population & patients). These two inductive findings would also help to 

answer our research question, by giving a comparison of how BI and CRM could be 

applied in an effective way. 

For the police forces, the reason is that the police officers are obliged to record and 

report any call or interventions that they performed, thus ensuring that everything that is 

experienced by their “customers” (the population) is recorded and subsequently 

analysed. This large amount of detailed data would allow the police (as if they were the 

product developers of a manufacturing industry) to provide a better and tailored future 

service that addresses the problems derived from the data analysis.  

The other key scenario and benchmark is healthcare, where nurses and doctors are also 

obliged to record the data of the customers, whether they are results of consultations, or 

from the clinical analysis. Ensuring that all the patients (like the customers of our 

research) have their data recorded and stored, allows the BI system to analyse them and 

provide the results to the doctors (as if they were the product developers of our 

research). This would certainly produce better future services and initiatives for the 

patients, that will address, solve or improve what has emerged from the analysis of the 

information. 

Finally, another suggestion for further research is to carry out a quantitative data 

collection on a large number of design and development departments of manufacturing 

firms, in order to fully understand if and how they are dealing with access to customers 

data, how it could be improved and which benefits it could bring. This research, by 

being a qualitative case study, has a low level of generalization, but it offers optimal 

insights that can be a starting point for further researches, as stated by Abercrombie et 

al. (1984): „The detailed examination of a single example of a class of phenomena, a 

case study cannot provide reliable information about the broader class, but it may be 
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useful in the preliminary stages of an investigation since it provides hypotheses, which 

may be tested systematically with a larger number of cases‟ (cited in Flyvbjerg, 2006). 
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8 Appendix 

Appendix 1 

Traditional (or waterfall) product development process (Unger & Steven, 2009). 

 

 

Appendix 2 

Spiral product development process (Unger & Steven, 2009). 
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Appendix 3 

Interviews Questions for BI Providers 

1. What is your position in the company? 

 

2. How long have you being working for the company? 

 

3. How long have you being working in this industry? 

 

4. What Business requirements were taking into consideration when developing your 

solution?  

 

5. How are those requirements captured?  

 

6. There is an increasing demand for organization to be customer focus, how does your 

BI solution tends to solve this issue of capturing data directly from customers?  

 

7. Do you offer a CRM solution? 

 

8. As it happen in the software industry with the report sending when crashes occur, do 

you provide a solution with the same principle for the manufacturing industry? 

a. (i.e. collect statistics and detailed information on faults of repaired or 

returned products) 

 

9. Do you offer any solution to collect and record data from the service departments? 

a. What kind of product‟s fault 

b. What component was faulty (and its code/serial number) 

c. The use of the product that caused the fault 

d. At what point it happened in the product‟s life 

e. If any, what solution was taken to solve the faults 

 

10. Any software solution to collect and store information from customer service over 

the phone/call centre? (i.e. Allowing the operator to record the data into the BI 

system) 

 

11. Any solution for service offices situated in different geographical places? (an 

example can be the car‟s authorized official  services) 

 

12. If the products are sold through resellers, which also provide warranty assistance, is 

there any solution that collect and record information from the resellers regarding 

products‟ faults or problems? 

 

13. How frequent are those data updated for all stakeholder to analyses? 
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14. What kind of solution do you offer to collect customer‟s problems, opinions and 

suggestions? 

 

15. Do you offer any kind of web-survey that can be easily integrated in you BI 

solution? 

 

16. Do you offer web-interface for dashboard views? 

 

17. Who does use the dashboards with the final processed information? 

a. Only managers? 

b. Also workers in non-managerial positions? 

 

 

18. Do designers and developers of products have access to the BI dashboard to browse 

company or specific product-related data? (in particular data retrieved from 

customers) 

 

19. Does different dashboard can be set and used by different people based on different 

needs? 

 

20. Can the Dashboard be customized based on different company metrics? 

 

21. Do managers browse data directly? 

a. If not, do they require reports from the non-managerial 

designers/developers?  

 

22. Is your company researching into solutions that address this research issue? (i.e. 

connect Designers to Customers‟ data) 

 

23. Is there something more that you would like to add? 

 

Appendix 4 

Interviews Questions BI User 

1. What is your position in the company? 

 

2. How long have you being working for the company? 

 

3. How long have you being working in this industry? 

 

4. How does your company decide on which BI solution to choose from? (if any) 

 

5. How does your company capture customer data?  
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6. How does your company decide which product to develop?  

 

7. How do you analyse customer data?   

 

8. How do you ensure that the same components/products are not produced several 

times?  

 

9. How do you keep track of defective product and ensuring that the same mistake is 

not reproduced in new products? 

 

10. Are the any communication bridge between customers and product developers? 

 

11. Do you have direct access to the customers‟ preferences? (Obtained through 

marketing researches, surveys etc.) 

 

12. Or is there a person referring to you those results? (i.e. telling what to do/improve in 

a new product) 

 

13. Do you have direct access to the data from the service department? 

 

14. If not, do you have any record or knowledge of it? (i.e. why the customer needed 

assistance) 

 

15. Do you have direct access to the data of products‟ faults? 

 

16. Do you have any access to the data on the spare-parts provided to a customer still 

under warranty? (in order to know what has been broken in the product) 

 

17. Do you share customer data with your distributors and vice -versa? 

 

18. Do your product development team get direct access to all customer data? 

 

19. Can designers search and make personalized searches into customers‟ data? 

 

20. Do managers of your department search directly into customers‟ data? 

 

21. If not, do they require already-made reports to someone else? Who? 

 

22. If you wish to know something from the customer/s‟ experience, is there any way to 

find it out? 

a. Suggest it for the next marketing research 

b. Ask the salesmen 

c. Ask the employees of the service department  
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23. What communication channels do you use to communicate (two-ways) with your 

customers? 

 

24. Is there something more that you would like to add? 


