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The purpose of this master thesisisto present amodel that illuminates the
important factors when deriving technical information from market data within a
company.

For companies to be able to become and stay competitive in the market, product
quality is an important factor. Whilst good product quality leads to customer
satisfaction and loyalty, lack of quality brings costsin service and replacements.

To improve product quality, the developers need information and knowledge
about what quality issues affect existing products. Most companies gather data
from market about known issues, but in order eliminate known quality issuesin
new products; this data has to be transformed into information and knowledge.

Data, information and knowledge, as well as how to turn datainto information
and knowledge, is defined using existing theories on the area. Further, theories
identifying factors that affect information creation are presented. Based on the
theories, the model, “Transformer” is created. Transformer constitutes a grasping
framework for what factors affect derivation of technical information from
market data.

Transformer is built upon three main areas called; Organizational Factors,
Human Factors and Tools. Further, harmonizing synergies have been identified
as an equally important factor as each of the three areas.

The practical use of Transformer is evaluated, and is demonstrated by its
application to three cases found within a large technology based company. The
conclusion is that information can not be created by focusing on only one, or two,
of the three areas. Organizational factors, Human factors or Tools. All of the
three pillars, as well as the synergies, are equally important in the process of
turning market data into technical information. Even if information creation in
many ways is a technical problem, it can not be solved by finding atechnical
solution.

Quality, Data, Information, Knowledge, Organization, Technology, Product

Devel opment



Table of content

R 1 1o [F o1 o o ST 1
11 BACKGIOUNG ....ceiiiiiitieiieieeiee ettt bbbt nn e b e ene e 1
1.2 ProbIemM DiSCUSSION.......ccciiiiiiriieieiesiesie ettt sttt sse e enseseeseesne e 1
1.3  Purpose of the Master TRESIS......ccoiiiriiieeeeeee e 5
1.4 Focus and DelimitalionS..........ccererierierenininesesee et ee et see s sne s 5

122 Y/ =1 o PSP 7
21  Methodological APPrOBCH........cceiiiiicitice et ns 7
P2 A o (0 o] = 1 PR 7

221 BasSiC ASSUMPLIONS .......coueiieieeie ettt ee st e e sre e e e naeennas 8
222 SOIVING TECANIQUES........cueieiiie s 10
220G T Y/ oo (X o)l o] o= L1 [ S 11
P2 S - = @0 | = o1 o o 13
25  Trustworthingss Of the thESIS..........ccciiiiiieiise e 13

3 TheoretiCal FrameWOrK .........cccooeiieiiiieseee et 15

3.1 Data, Information, KNOWIEAGE.........cceeueiieiiiie sttt 15
311 DEFINITIONS.....cteeieeee ettt esre e e neesneeeeenee e 15
3.1.2 Turning Datainto iNfOrmMation ...........cccoeeveeeenieie e 16
3.13 Turning Information into KNOWIEAGE...........ccueirieienereseeeeeee e 18
314 Knowledge Management...........cccovieeiieieieese e esie e 18
3.15 Organizational LEAIMNING.......ccoriiirieiiiieieieeesee s 20

3.2 Organizational fACIOIS .......ccceciiiiieiiese ettt s 22
321 Organizational Strategy and GOalS...........cceeeieeieriirinereeeeee e 22
322 SOCIAl SITUCLUIE.....c.eeeieieee ettt bbb 22
323 Processes and Process Management .........cccooevererenereneeeseeseesee s 25

3.3 HUMAN FBCIOIS ..ttt nne s 27
331 (O (=S 27
332 (0001010100101 [0 1 o] o F SR 29
333 SEVICE MBNAGEMENT ... 31
3.34 100720 RSP RR 33

3 o0 TR 34
34.1 INtegration Of data............cceiieiiiiiiiese e e 35
342 How to handle qUalITy .........ccooiiiiiieeeee e 36

4 TheTransformer MOGEL ..o 37
4.1 Usingthemodd .........cccooiiiriniiiineeeee Fel!l Bokmaérket &r inte definierat.
4.2 TRE PGS .ottt 40

4.2.1 OrganiZationNal TACIOI'S ........c.oiviriiiiereee e 40
422 1 0] TSR 43
4.2.3 HUMEAN FACLOIS ... s 44

S 0 0101 o PP 48
51  Product Development within the COmMPany ..........cccccererereninenieneeeeeese e 48
5.2  Thecaseof Product Field Quality (PFQ)......cccoveiieiieiieeese e 49

521 Application of Transformer on the case of PFQ .........cccooeieiiiiiincnence 51

5.3  Thecase of the Quality Department (QD) .......ccoeieeierieeseeiee e 55
531 Application of Transformer on the case of QD .........cccceieierenenenenerese 56

54  The case of the Improvement Department (ID) ........cccevveievecieseere e 59
54.1 Application of Transformer onthe case of ID .........ccoceieieiiiiicscnece e 60

L N = Y S 64



6.2  CASEEVAUBLION........ccoiecee et et 65
6.2.1 Evaluation of the case of PFQ........cccoiiiiiieieeee e 65
6.2.2 Evaluation of the Case 0f QD ......c..ocvieiieiie e 67
6.2.3 Evaluation of the Case Of ID ..o 68

6.3  Evaluation Of SYNEIQIES .......ccoviiiiiieiecee e 68

A O 111 T o T USSR 72
S B = = 10T 74
APPENIX 1 - ADBIEVIALIONS ...t i

AppendiX 2 — QUICK ANAYSISQUIAE .........cceeiieeieceete e i






1 Introduction

This introduction identifies the importance of investigating the issue focused on in this master
thesis. The purpose is emphasized and focus and delimitations are presented. Further, the
company that has welcomed the research group to conduct the case analysisis presented.

1.1 Background

For companies acting on competitive markets it is of great importance to understand the
relationship between the company and its customers. If acompany isto stay competitiveit is
not enough to offer products that appeal to customers, but customers must feel compelled to
take action and buy the products.* To obtain such customer behavior, customers must
experience the company’ s products as being superior to any other products fulfilling the same
customer need. In turn, thisimplies that the products behavior must reach customers
expectations. In this context, product quality is similar to customer perceived quality.
However, it is not possible for companies to produce the one and only perfect product
appealing to all possible customers. What companies can do, isto investigate how a product’s
characteristics affect each customer segment, thus identifying which characteristics do not
live up to customer expectation and create feelings of dissatisfaction, annoyance or even, rage.
Such characteristics must be eliminated.? One important character that easily creates customer
dissatisfaction is quality; if the product for one reason or another breaks.

A product can break due to severa reasons. If the product breaks after its estimated life time,
some reasons are acceptable. But, if the breakage occurs earlier, the customer may very well
become dissatisfied with the company as well as the product itself. To avoid customer
dissatisfaction based on experience of malfunctioning products, it is of utmost importance to
eliminate the root cause of the problem. In this way the same type of malfunction is prevented
to occur in new products. In order to eliminate the root cause, data about the malfunctioning
product, its technical specifications, the reason for its break down, the customer’s behavior,

etc. has to be transformed into information.

1.2 Problem Discussion

How are companies to identify faults that do not show in products until they arein use by
customers, and how are they to eliminate those specific faults in future products? It seems

unlikely that there is away of foretelling what component will break if that specific fault has

! McGrath (2000)
2 1bid
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not shown in previous tests. Another way of approaching the issueis to create a process
which enables detection of the fault once it has occurred, and then information relays about
the specific fault reaches to people within the company that have the power to correct the root

cause of the fault. This may seem pretty straight forward, but there are pitfalls along the way.

To visualize the process, consider a small restaurant. The waiter faces customers every day
and he receives both praise and complaints about the food. If alot of customers consider the
fish soup being to salty, the waiter tells the chef who changes the recipe. But, this chain of
events presupposes that:

a. Thewaiter takes an interest in finding out how customers perceive the food.

b. Thewaiter acknowledges the complaints as being true, i.e. the customers honestly find

the soup to salty.
c. Thewaiter tellsthe chef in away that makes him take the matter serioudly, i.e. the

chef understands that it is the customers apprehension, not the waiter’s.
d. The chef considers the information, and he changes the recipe.

The chain of events could easily be broken if any of thelinks a, b, c or d were to be done in
any other way, e.g. the waiter ignores the customer or he offends the chef when telling him.
Thus, the process both depends on that every person involved makes the right decision, and

that the communication between concerned parties works immacul ately.

Imagine asimilar processin an international company, with thousands of employees, serving
hundreds of thousands customers world wide. Complexion is a meek description of the
situation, and the technical side of the problem can be very intricate. To gather data about
released products in order to understand how to create better products in the future will only
berelevant if it is possible to compile the data, turn it into information, and provide thisto the
people who can act on it. Actions can be taken in both a proactive and reactive way. The
proactive approach is away of solving problems on products that are in the market or under
construction. The reactive approach presupposes that the company uses a process which
enabl es detection of the fault once it has occurred, and that information about the specific
fault reaches those people within the company that have the knowledge and power to correct
the root cause of the fault. This, in turn, will lead to improvement on future products. The
importance of this processis high, since it affects warranty costs and consumer |oyalty.
However, the problems of having a gimcrack feedback channel are recognized in most

technical industries.

When a product breaks, the consumer using the product will be the first who recognizesit.

But, when considering technical products consumers' knowledge about product functionality



can be deeply questioned. Because consumers neither have understanding for how the product
works, nor the technical competence to specify the failure, the value of the information
customers offer about malfunctioning products is limited.® However, when a consumer makes
contact with the company because of product failure, the company has an opportunity to gain

knowledge about how, why and when the product broke in its real environment.

To be able to investigate and analyze the process of turning market data into technical
information, alarge company based in Lund, which struggles with the problems of having an
insufficient feedback channel, has been studied. The company, which in this thesis will be
referred to as the company, is a producer of high technology products. The business concept
emphasized by the company isto create a strong brand by using the latest technology in new
innovative solutions.” “The success of the company depends on the success of the
technological solutions created within the company. Quality and product reliability are of
great importance to the company.®

Products by the company does not break stochastically, every new product generation has
areas that are weaker than other, e.g. software, a specific type of component or assembly
solutions. To speed up product development, different technical solutions from old product
generations are reused in new products. Thisimplies that the root cause of why products
break can live in generations causing a steady stream of returned products. Thisisindeed a
serious issue. Re-usage of solutionsis nothing that is unique for this company, not even for

the industry this company is acting within, it is common for most technical industries.®

The company suffers from insufficient communication between the departments, which
makes finding the root cause as easy as finding a needle in a haystack, during night. If not
being able to correctly identify and eliminate the root cause of different failures the economic
consequences will be severe.” For the company, every malfunctioning product that is returned
drains the economical profit, and in the worst cases, producing and selling that specific
product resultsin aloss for the company. If the company instead of using resources to help
the customer and repair the product does nothing, costumer loyalty and reputation is at stake.

Getting the image of being a deliverer of bad quality will inevitably destroy the company.

% Lecturer, Electrical and Information Technology, University of Lund, 2008-04-30
4

Internet 1
® Employee, Product Office, 2008-01-31
® Lecturer, Electrical and Information Technology, University of Lund, 2008-04-30
" Head of CS, 2008-04-23



Thus, having awell functioning process that escalates valuabl e information from the market
back to the R&D department is vital for the company’ s future success.

Sinceit isawide spread phenomenon, it is of interest to investigate what knowledge that can
be found in previous research and studies.® Roughly, the issue of how to interconnect
technical departments, or production departments, with customers has been studied from two
different angles; from the technical angle and the human angle.* Among theories from the
technical point of view, information technology (IT) isacommon area of research. IT isan
umbrellaterm covering different technical solutions for handling and spreading data and
information. It has reportedly been seen as an important factor in these processes, e.g. in the
healthcare.™® If studied from the human angle, knowledge management (KM) and
organizational learning (OL) are the theoretical areas that approach the issue.** These areas
emphasize that deriving market datainto information is a process of knowledge creation and
learning.* These aspects are not covered by the technical angle because they demand human
involvement. Only afew theories combining the technical and human angle have been
identified by the authors. One investigation shows that implementation of IT solutions only
are valuable if the people who are to use it have a clear understanding for each other and
common knowledge of what they are to achieve together.™ In order to investigate the reactive
process of the feedback channel the authors mean to piece together the jigsaw of existing

theories to be able to better explain what the success of the feedback channel depends upon.

Gathering technical data, refining it into information and spreading it throughout the
organization isacomplex process. What factors are important in this process? Isit possible
to solve this by creating a technical tool, or isthere moreto it? By combining theories on the
areaaswell aslooking at an actual situation in atechnical company, the authors will try to
answer these questions. A holistic model for analyzing the whole process of turning datainto
valuable information is needed, and it is the authors’” intention to present Transformer as such

amodel in this master thesis.

8 Ulwick (2005)

° Newell (2002)

191 enz (2007)

1 Wilson (2000)

12 Gottschalk (2006)
3 Barney (2005)



1.3 Purpose of the Master Thesis

The purpose of this master thesisis to present Transformer, amodel that illuminates the

important factors when deriving technical information from market data within a company.

1.4 Focus and Delimitations

Delimitations are done to the depth of the theory chapter. The model is meant for illuminating

the important factors, not to describe these in detail.

The empirical study has been delimited to one company. The company, and the employees
that have been interviewed will be kept anonymous. The investigation of the company has
been limited to the department referred to as Quality Department (QD), the Improvement
Department (ID), and the Research and Development department (R& D). The depth of the
empirical analysisis limited to how well the three identified departments derive technical

information from market data.

Further, datais primarily considered as data concerning malfunctioning product, thus
information and knowledge are also connected to product quality. The model presented in the
thesisis created to be applicable to companies similar to the studied company in thisthesis,

large, complex organization.






2 Method

The method aims at clarifying how the research has been conducted. The basic assumptions
and solving techniques emphasized for solving the problem identified in the previous chapter
are presented. Further, the actual mode of procedure is presented and the trustworthiness of
the thesis is evaluated.

2.1 Methodological Approach

The method emphasized for conducting the research presented in this master thesisis built
upon Bjorn Bjerke' s approach which puts the problem in relation to basic assumptions and

solving techniques™.

Problem “—p Solving
Techniques
Basic
Assumptions

Figure 2. The methodological approach for the research presented in this master thesis follows Bjorn Bjerkes's
idea of that the problem, the basic assumptions, and solving techniques used are interconnected.™

2.2 Problem

The character of the problem is that its symptoms are clear and measurable, such as economic
loss and customer complaints, whilst the problem it self, why and how the symptoms occur, is
complex and diffuse. It is possible to find some building blocksin existing literature that
enlighten key areas upon which derivation of information from data depends. When
consulting existing theories on the subject, the authors have identified a need for a grasping

framework that illuminates the complexity of the problem’s nature.

“ Bjerke (1981)
 Ibid
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2.2.1 Basic Assumptions

To create such framework there are several possible lines of action founded in different basic
assumptions. For the purpose of this thesis two types of paradigms containing different basic

assumptions have been investigated; the analytical approach and the systems approach.

It is the common understanding among scientists that the analytical approach has descended
from natural science, and is built around the basic assumption that the world can be studied as
if it was objective, thus independent of individual human beings. Further, it is the task of
scientists to study that objective world, as Bjerke relates it, using formal logical judgments
and being independent of subjective impressions. A second basic assumption of the analytical

approach is that the world has an additive character as described in figure 3.

Knowledge of Part A )
+

Knowledge of Part B > = Knowledge of the Whole
+

Knowledge of Part C )

Figure 3. A basic assumption of the analytical approach is that the world has an additive character, which
enables scientists to bring knowledge of different areas together to describe a more compl ete picture of the
reality.’®

A third assumption concerning the analytical approach isthat it is of acyclical nature. Bjerke
relatesto Albert Einstein that science must start with facts and end with facts, independent of
which theoretical structuresit buildsin between. The cyclical course begins when the scientist
studies data. He observes and tries to describe what he sees and expectsto seein the future.
He then predicts the future in the light of his theories and evaluates his predictions by
comparing them to data, which ends the course. However, the scientist working according to
the analytical approach can only consider his results as being likely, not necessarily true, and
he is therefore prepared to abandon them if facts arise that contradict the results. When that

happens, the scientist starts the cyclical course again, looking for better theories.

The systems approach has developed from the analytical approach and is also based upon that
the world can be studied as an objective reality. However, unlike the analytical approach, the

system approach emphasizes that the redlity is arranged in such way that the whole differs

16 Bjerke (1981)

8



from the sum of the parts. Instead of using an additive approach, focus of attention ison the
synergy effects created between the parts. Further, the systems approach ignores causal
connectionsin time. Thisimplies that within the approach one does not look for factors earlier
on intime, which leads to alimited possibility to use earlier experiences and studiesin the
research. Every component of a system must be studied according to the system whichitisa
part of, just like every system must be studied as a part of its surrounding environment.

Combining assumptions

To create aframe of reference for this master thesis, the basic assumptions through which the
problem is examined must be settled. Two methodological approaches are presented above,
each of them containing both appropriate and unsuitable assumptions. To solve the problem
by creating a generic model that combines different areas of existing knowledge a paradigm
of basic assumptions must be settled. Gareth Morgan presents paradigm as a complete view of
reality or away of seeing, which is built up of different schools of thought, which in turn are
based upon specific tools or texts. Morgan describes paradigm or view of reality as consisting

of three levels, asisillustrated in Figure 4.’

View of reality

Schools of thoughts

Tools and texts

Figure 4. The relationship between different schools of thought asit is presented by Morgan. Every view of
real ityscan build on different ways of thinking, of which every one consists of different tools and guidelines or
texts.”

In thisthesis the view of reality isidentified as basic assumptions, which consist of a
combination of the analytical and the systems approach, similar to the schools of thoughts
presented in Figure 4. The schools of thoughts and the tools and text which make up the basic
assumptions on which this master thesis is founded areillustrated in Figure 5 below. Even

though the analytical and systems approach do contradict one another in some aspects, the

" Morgan (1980)
8 | bid
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authors find them supportive of the method emphasized for creating the Transformer model.
Since existing theories only illuminates certain isolated factors important for enabling
information derived from data, the authors base the first part of the research, the model
creation, on the analytical approach. On doing this the authors are taking advantage of prior
studies and bringing them together in a grasping framework for information creation.
However, when having gathered factors that have impact on the creation of information, the
authors use the systems approach when investigating the relative importance and how the
factorsinteract. An investigation that combines and analyzes synergies when deriving

information has not been done in any of the prior research that the authors have identified.

Basic Assumption

Schools of thoughts

Analytical Approach Systems Approach
Additive Character Synergies Tools and texts

Figure 5. The basic assumption emphasised in this master thesis builds on a combination of the analytical
and the systems approach. The characters most significant for this choice is the additive character of the
analytical approach emphasised in the model creation, while the synergy focus of the systems approach is
used for guiding usage of the model.

2.2.2 Solving Techniques

The problem is confirmed, and understood by using the model on three cases. Case studies are
used in examination of contemporary phenomenon in its rea-life context, especially when the
boundaries between phenomenon and context are not evident. Case studies are according to
Robert Yin not directive concerning the use of particular type of evidence but case studies can
be done using either qualitative or quantitative evidence. Evidence may come from
observations, interviews, records, or any combination of these. Neither is any sort of data
collection method implied when using case studies.*®

However usage of case studies has received harsh criticism. Matthew Miles s investigation

shows within-case analysis as essentially intuitive, primitive, and unmanageable. Miles argues

Yin (1981)

10



that cross-case analysis are even less well formulated than within-site analysis. According to
Miles case studies trade close-up descriptive validity for accurate but thin generalization.”

The reason a case study is done despite threatening pitfallsis that the authors wish to examine
and show how the created model can be used for investigating how well an organization
enables creation of information. The purpose is consequently not to find solutions for the
studied cases, but to prove the validity of the model’ s way to describe the success factors

when deriving information from data.

The cases presented in this thesis are all from the same company. Due to a complex
organization, and the diffuse boundaries of the problem, verifying the model through a
multiple case study will illuminate both strengths and weaknesses of the model in amore

complete way than if verified through a single case.

2.3 Mode of procedure

Figure 6 illustrates the work process used to create the Transformer model, which isthe

purpose of the master thesis.

Empirical study l

— Caseapplication —¥{ Evaluation

v
Theoretical study ¥ Creation of Transformer

Time

>

Figure 6. The work process for completing the research was initiated by an empirical study in order to
investigate the problem. Previous studies were consulted for the purpose of finding a solution of the problem.
Further the Transformer model was created. To verify it, it was applied in a case analysis.

For realizing the aims of this master thesisto create the Transformer model an empirical study
was conducted in order for the authors to understand and better specify the underlying
problem. This study worked as a guide when searching for relevant theories. Grasping

theories such as knowledge management, organizational learning, and information technology

2 Miles (1979)
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were identified as well as very detailed theories such as theories about data integration and
cultural impact on knowledge transfer. However, the authors perceived none of the identified
theories as satisfactory concerning what factors that are important when turning market data
into technical information. By comparing how current theories differ from each other and
evaluating similar findings the authors found that some of the existing theories overlap and
could therefore be put together to describe information creation in a more satisfactory way
than every theory does on its own. Hence, Transformer has been created through the authors
analysis of current knowledge about derivation of information from data. The theories could
be bundled into three grasping areas, organizational factors, human factors, and tools. This
division was made since the authors found a large number of existing theories approaching
these areasin different ways. It isthe authors’ strong belief that the areas are all important,
and instead of only focusing on one or two of them, Transformer takes a helicopter
perspective and demonstrated the overall picture of what presumptions that are needed when
turning market data into technical information.

Except laying the foundation for the theoretical study, the empirical study continued with the
purpose of gathering information about how the feedback process that turn data into
information functions at a company. Within the studied company there is a department set out
create and support a feedback process. This department, QD, invited the authors to conduct
the research that is used to verify and validate the Transformer model. The department also
wanted to the authors to deliver guidance for how the department is to perform better. QD-
and its interfaces with the R& D department were studied to make it possible to identify
factors that are curbing communication between departments within the company. This way
the research group gained an understanding both for an information sender an information
receiver in this situation. Further, the empirical study also included an investigation of 1D, a
department which isrelatively new and created as atop management initiative. The authors
included the ID in the empirical study because of its helicopter perspective of the feedback
process. Based on the action of the QD and the ID, three different cases describing
information creation were identified: The case of Product Field Quality, Quality Development,
and the case of the Improvement Department. Product Field Quality (PFQ) and QD is
basically the same department. The department has recently undergone a thorough re-
organization and it is reinvented as QD. However, for the purpose of evaluating Transformer,
the feedback process managed by the PFQ department is used as a case.

12



After Transformer had been applied on the three cases the results were evaluated. The
evaluation especially concerned judging the relevance of the model, its parts, and

investigation of identified synergies.

2.4 Data Collection

Both primary and secondary data have been used in this master thesis. Secondary data has
been collected for the purpose of getting information about the company, QD and a deeper
understanding of the issue at hand. The sources of secondary information have been various
internal presentations and reports, media reports, and a range of organizational charter and
descriptions.

Primary data have been collected through semi-structured interviews, meaning that the
questions have had a clear target but the interviewee can answer freely, and also be asked
further questions on the same area. The aim was to do about 20 face-to-face interviews, where
two interviewers were participating. The duration of each interview was about one hour. For
the purpose of not making the interviewee feel stressed, the authors did not use any recording
equipment. Instead, one of the interviewers was focusing on asking questions, guiding the
interviewee through the session while the other interviewer was taking notes of comments
around discussed subjects. Thismade it easier to conduct a conversation because the
interviewer speaking to the interviewee was never busy writing. The answers from the
interviews were compared to each other in order to identify for similarities and differences

which may be specific characteristics for different departments.

2.5 Trustworthiness of the thesis

Reflection on the trustworthiness of the thesis considering the methodology used is based on
Sam Porters discussion of criterions pointing out the validity of a qualitative investigation.”
The authors’ relationship to the company referred to in the thesisis that the company has
agreed to act as a hogt, allowing the authors to conduct the research at the sitein Lund.
However, the model based upon a combination of theoriesis done to describe what causes the
success of the feedback process. Therefore, the model is still of interest to other parties, thus
the transparency of the thesisis considered satisfying. The theories that the model is built
upon are collected based on the methods used in the researches and how often they are being
referred to in other works. It isthe authors' belief that the underlying theories used in this

2! Porter (2007)
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thesis are honest and accurate. The purpose of the thesis has been supported by the choice of
methodological framework. Conducting the research the authors have been careful to proceed
in ethical and legal forms.

The Transformer model approaches the issue of the feedback process on ahigh level, rather
than presenting solutions in detail. To assimilate Transformer’s full potential, the reader needs
to possess some basic knowledge about feedback processes. When putting Transformer into
use, the analyst will have to conduct all analysis on his own since the model merely pin point
which areas that should be investigated. The theoretical foundation which Transformer is built
upon is presented in a grasping way in the thesis. This may create frustration for the reader
that desires more detailed information about the factors presented within the pillarsin the
model. The authors present a thorough list of references and refer to the original sourcesif the
reader isin need of further details.

The empirical study that has been conducted at the company refers to investigating the
problem of deriving information from market data. The cases presented in the empirics aim at
introducing examples of reality based situations for the analysis. The main purpose of the
cases isto evaluate the Transformer model; hence, the reader should not consider any of the

cases as being a complete statement of the departments.

The analysis is based upon the empirical facts and the authors' observations when conducting
the research at the company. Therefore the depth of the analysis is dependent on the depth of
the empirical facts and the authors' conceptions. The authors’ conceptions are not completely
stated for when describing the cases, but show in the analysis of the applications of
Transformer. The reader may fedl that the analysis is not thoroughly based on the presented
empirics. Since the purpose of the thesisis to illuminate important factors in the feedback
process of deriving technical information from market data, there was no reason to go deep

into specific details of the cases.

The reliability of Transformer, depends on the mode of procedure and basic assumptions
emphasized by the authors, which have been accounted for above. Further, the reliability also
depends upon the trustworthiness of the existing theories behind Transformer. The authors
have attempted to identify and choose theories that are often related to. Still, the reliability
can be questioned upon the grounds of the reliability of the existing theories.

14



3 Theoretical Framework

The theoretical framework presents relevant theories connected to derivation of information
from data. Data, information, and knowledge are defined, as well as knowledge management
and organizational learning. Further, theories are gathered under the headings
Organizational factors, Human factors, and Tools.

3.1 Data, Information, Knowledge

The feedback process of deriving information from data includes different levels. datato
information, to knowledge, to understanding, to wisdom. % The different categories are all
connected, but of different value. Theorists have developed the model further, adding new
dimensions, i.e. enlightenment as a final stage.® Confusion on the definitions can result in big
costs for acompany. It is of great importance to know what the company needs before
investing in technical solutions or changing the organizational processes.?* To understand the
connections, thereis aneed for clear definitions of the different levels. The focus of attention

in this thesisis on the chain from data to information that may/should lead to knowledge.

3.1.1 Definitions

Data isaset of discrete, objective facts about events. Without any further refinement, data has
no relevance or value.?® Data has no significance beyond its existence, and does not contain

any meaning in it self.?

Researchers have different views of what information is. Davenport and Prusak defines
information as data that is presented in a particular way in relation to a certain context.
Information is described as a message, such as a document or an audible or visible
communication. The original meaning of the word information is “to give shapeto”. Itis
therefore meant to shape the insight of the person who gets it.%” Other writers suppose that
information is data that has been given a meaning by relational connections, but that this
meaning does not have to be useful . ? For the purpose of this thesis the authors follow the
definition of Davenport and Prusak.
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Further, Davenport and Prusak define knowledge as “a fluid mix of framed experience, values,
contextual information, and expert insight that provides a framework for evaluating and
incorporating new experiences and information. Knowledge both originates and is applied in
the minds of the knower. In organizations, knowledge can become embedded, not only in
documents or repositories, but also in organizational routines, processes, practices and

norms.” This complicated definition shows that knowledge is not ssmple to describe.
Knowledge exists within people, and is a collection and interpretation of data and information.
% The definition used here is that knowledge is an appropriate collection of information, such

that itsintent is to be useful.

3.1.2 Turning Data into Information

Gathering datais amuch easier task than putting it into meaningful information. The
information should be used to help make decisions that improve the bottom line, enhance the
customers experience or advance employees performance. The term “information overflow”
is often heard. However, thisis quite misguiding because what is usually the case is that there
isan overflow of data. There is often too much data, but not enough information. To
investigate if datais being used effectively, three questions should be answered: ¥

* Are some data collected but not interpreted or analyzed?

» Isthere alag time between collecting data and delivering information?

» Isthedatatransformed into easy-to-use reports for all the recipients?
If an individual experiences data or information overflow, it could result in a smaller extent of
information use when making decisions. If a person does experience overflow it is usual that
he or she start to exclude information when making decisions. When a person begins to
exclude information because of the feeling that the amount is overwhelming, the filtering of
information is not done in alogical way. Thisleads to increasing misjudgment. Hesitation and
evasion from situations that demand handling of information are also typical for a person that

experiences data or information overflow. 3

When creating information from data it isimportant to bear in mind what need the recipient
has. The information need can be explained as the gap between the current information and
the amount of information that is needed to solve the problem in mind.** The information

% Davenport & Prusak (1998)
% Wohl (2003)
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need can be divided into two groups: objective and subjective. Objective needs are seen as
necessary information from the external observatory. Subjective needs are those who are
experienced by the recipient. Another partition of the needsis by dividing them into regular
and temporary needs. Regular needs involve monitoring within a specific areato stay up to
date and to get new ideas or feedback from the market or the organization. Temporary needs
are needs for information on a specific subject at occasional moments, e.g. in aproject or a
crisis.®® According to Wohl, the transformation from data to useful information has proven to
give positive results in businesses. Managers make better decisions, customer satisfaction
improves, time and resources are allocated more efficiently, and forecasting and budgeting are

more accurate. **
Data can be transformed into information in five ways:

» Contextualized: We know for what purpose the data was gathered.

» Categorized: We know the units or key components of the data.

» Cadculated: The data may have been analyzed mathematically or statisticaly.

» Corrected: Errors have been removed from the data.

» Condensed: The data may have been summarized in a more concise form.
Using information technology, such as databases or web-tools, has been seen as a solution for
the process of turning data into information. * Computers can help in most of the steps
presented above, but they can not help with contextualization. Further, humans must often
help with categorization, correction and condensing. Using technology solutions could be a
good aid, but it does not always ensure that information is derived from the input data. It is
not the sender, but the receiver of the information that decides whether the messageis
information or not.*” For information to fill its purposeit is very important that the
information is of high quality. To make effective decisions, the receiver will need available
information. The information that the decisions are built upon must be accurate and reliable,
and it has to be communicated in an effective way. Content, form and language must be
adapted to the intended recipient.®

% Hoglund & Person (1985)
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3.1.3 Turning Information into Knowledge
Information can be transformed into knowledge in four ways: *°

» Comparison: How does information about this situation compare to other known
situations?
» Consequences. What implications does the information have for decisions and actions?
» Connections. How does this bit of information relate to others?
» Conversation: What do other people think about this information?
These knowledge-creating activities are done by humans, groups or by organizational routines.
Knowledge can be spread both through personal contact and structured media such as books
and documents. *° Research in the area of strategic management and business has indicated
that knowledge is the foundation of afirm’'s competitive advantage, and it is therefore seen as

asignificant strategic resource of afirm.**

3.1.4 Knowledge Management

Finding, sharing and devel oping knowledge are all necessary activities when trying to
increase the effectiveness of work practice. Merely acquiring, spreading and utilizing dataiis
not enough to achieve success.*? In times of dramatic change with high level of uncertainty
companies must encourage creativity in order to develop information and knowledge for how
to stay competitive. Knowledge management (KM) is a concept that has been applied to
explain differencesin performance among organizations.”® Rather than simply moving data
and documents around drowning employeesin amix of data and information overflow,
organizations need to create processes for making distinction between data and information,
so that employees can find, share, and develop knowledge in a structured way. ** Buckland
(1991) has presented a grasping framework concerning KM based upon a study of employees
working within healthcare. The model describes KM as finding knowledge, sharing
knowledge, and developing knowledge. These critical processes depend on different enablers.
The model poses a good example of attempts to describe how to enable knowledge creation

and knowledge management within organizations, and it isillustrated in Figure 7 below.
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Finding Knowledge

Sharing Knowledge

Developing Knowledze
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- Enablers
CMdcomes | (Sense making)
Organizational Learning
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_ Organizational Perfonmance
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Figure 7. The Knowledge Management model and emebalers for the process, emphasised by Buckland.*

Finding knowledge or uncovering knowledge means processes that allow the organization to
make sense of and use data, information and knowledge objects. These processes concentrate
mainly on technical tools, but also on social connected tools, employed to connect individuas
with existing knowledge sources. These technical processes represent ways to access the
collective knowledge that the organization holds. Finding these processes al'so implies the
possibility of loosing knowledge, through gaps or misuse of technical tools, but aso in

avoiding loss of knowledge when people leave the organization.*®

Sharing Knowledge or transfer and spreading of knowledge include processes to improve the
willingness and ability for organizational members to share what they know, to help others
expand their learning and knowing. Knowledge only has avalueiif it is owned by the person
who actually can make a change, and the transfer of knowledge is therefore very important.
Although some technical tools are used to facilitate knowledge transfer, sharing practices
involves more social tools directed to encouraging organizational membersto talk about

things they know. These processes include teaching/training, apprenticeship interactions,

> Buckland (1991)
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conversations and cross-functional teams. ® The source should be able to identify and
articulate potential uses of its own knowledge, have the skills to identify the needs and
capabilities of the recipient and act as a capable sender by transmitting the knowledge in a
suitable form. To absorb knowledge a unit must be able to evaluate external knowledge,

preserve and spread it within the unit. *°

Devel oping knowledge or creating knowledge describes the processes that allow
organizational members to create new understanding, innovation, and a synthesis of what is
already known. The organization can not create knowledge on its own, without the initiative
of theindividual and the interaction that takes place within the organization.>® Knowledge
management also implies “unlearning” or abandoning existing knowledge in order to develop

new knowledge.

Decision making is roughly equivalent to the problem solving process. When issues are not
especially clear because the data is voluminous, incomplete, or not very reliable, formalized
decision making gives way to handling the situation.>* Collaborative working thereby
becomes extremely important.>? Although the methods of decision making influence the
learning process and vice versa, learning has to be distinguished from decision making.
Organizational learning increases organizational knowledge, and might in fact occur before or
after actions are taken.

3.1.5 Organizational Learning

A learning organization can be described as the organization which creates opportunities for
its employees to learn and devel op, and which takes advantage of thislearning and usesit in
the organization to become better in adjusting itself to the surrounding.®® This means that
organizational learning refers to an organization’s ability to find, share and develop
knowledge through and between individual s, and use the knowledge to adapt to the
surrounding. Since organizational members are easy to move, organizational knowledge
regards mechanisms for integration of knowledge prior to focusing on individual knowledge

development.>*
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To better understand how mechanism for the integration of knowledge works, it isimportant
to understand how learning occurs, both on individual and organizational level. This can be
explained by the theories of single and double loop learning. A singleloop is asolution to the
actua problem without thorough reflection of why the problem occurred and what caused it in
thefirst place. Only having an understanding for how to solve the symptom of the problem
will not make it possible to prevent the problem reappearing in the future. To be able to reach
lasting change, an analysis of why the problem occurs and the govern values be changed, as
called the double loop learning is required.” This can then only occur by the mechanism for
integration. To show how and through which parts alearning organization can be built, five
areas that affect the learning in the organization has been set up:>®

» Thestrategy. Talks about the importance of working with the organizations strategy,
policies and goalsto learn. All members of the organization should take part in this
process.

* Look inwards. Information technology should make it possible for everybody to be
ableto take part of all information in the company. Budget and economic should be
accounted regularly, so the members of the organization can see the effect and aspects
of the work that is done. All units should see themselves as customers and producers
in aproduction chain. A lot of focus should then be on interaction and learning
between the units. This should be rewarded.

» Thestructures should be allowing, where organization charts, rolls etc should be seen
as temporary and be easy to change.

» Look outwards. Everybody who has contact with customers or suppliers must give
information back to the organization. Benchmarking should also be done.

» Learning opportunities should be given through a culture that allows questioning,

learning and reflection. There should be given an opportunity for development for
everybody.

The learning organization can then be concluded in the relationship between how the mission,
vision and values creates the goals and strategies in the organizations. This creates behaviors,
relations and structures that |ead to actions to profile the mission and vision of the

organization.”’

As one can see from the theories of data-information-knowledge (DIK), KM and OL, the
process of creating information and knowledge from data depends on many factors.
Everything from the technological tools to the organizational structure, processes and
structure has an impact on the complex process of turning data into information and
knowledge.

*® Granberg & Ohlsson (2004)
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The further investigations of these factors are done in the following chapters: Organizational
factors, Human factors, and Tools.

3.2 Organizational Factors

Organizational factors are the more tangible factors of the organization, such as official goals,
organizational structure and formal processes. These are all factors that affect the learning
organization and its ability to turn data into information and knowledge.

3.2.1 Organizational Strategy and Goals

Depending on whether it is the organization or its surrounding that has the greater power of
influence, strategy either evolves from atop-down or a bottom-up process. A bottom-up
strategy impliesthat it is both the planned and the spontaneous processes within the
organization that shapes its strategy. This is possible when the organization has the power to
influence its surrounding. The other definition of how strategy evolves, the top-down process,

implies that it is the influences of the surroundings that shapes an organization'’ s strategy.

The goals of an organization are often tied to its strategy. In fact, it can be hard to clarify
whether it isthe strategy that has created the goals or vice versa. Hence, a strategy can be seen
as the means to reach certain goals, or the goals can be a part of the organization’s strategic
process. In most complex organi zations strategy and goals have been divided so that strategy
has become an issue concerning top management, while the goals of the organization get
more focus on lower levelsin the organization. Thisway of parting strategy and goals creates
asymbolism that strategy is more important than goals because it is given more attention on a
higher hierarchical level. But since strategy and goals are inseparable thisis afalse image. By
giving more attention to one of the two, the organization diminishes its ability to adjust itself

to its surrounding.>

3.2.2 Social Structure

An organizational structure is the relation between the different elements of the organization.
Here, special attention is given to an organization’s social structure, the relation between the
people within the organization, their positions and the internal groups they belong to.* As
discussed in the chapter of knowledge management, the social structure has an important

impact on the DIK process.
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Types of Social Structure®
Whether the different parts of the organization will create success or failure depends on how
well people within the organization handle the socia structure. Three types of social

structures are presented; hierarchy, coordination, and work division.

Hierarchy within an organization defines formal authority relationships and describes how
power and control is spread in the organization. Power and control are connected to certain
positions, not the specific persons. Hierarchy also forms communication channels. However,
hierarchy aloneis not enough to the interactions and support needed to nourish the processes
within the organization. Coordination means formal and informal rules, such as work
procedures, time schedules, and both vertical and horizontal communication. Work division
defines how responsibility is divided within the organization.

M easur ement of Social Structure®
Socia structure can be measured by many different variables, of which complexity,
centralization and formalization will be presented here.

Complexity refersto the vertical and horizontal differentiation of the organization. Vertical
differentiation describes the number of levels and position from avertical point of view
within the organization, while horizontal differentiation describes the number of units and
departments. The more complex the organization is the more communication is needed to
coordinate the differentiated parts. Complexity is thereby associated with communication-

problems, e.g. information is distorted or |ost.

Centralization refers to which level decisions are made at in the organization. In a centralized
organization ailmost all decisions are made by top management, whereas decisions are made
by the people who are most influenced by the decision in a decentralized organization.
However, different decisions may have different levels of centralization. An organization can
be very decentralized when it comes to decisions about how to work, but very centralized
when it comesto strategic decisions. Further, studies show that decentralized organizations
need more communication, engagement and work satisfaction. Centralized organizations
usually react faster, but only if top management reacts fast enough on the changesin the

surroundings.

¢! Hatch (2001)
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Formalization refersto the extent of rules, directions, procedures and policies used to control
the activities within an organization. The opposite of formality isinformality, which involves
spontaneity, flexibility and aless controlled environment. Studies show that formalization

tends to decrease innovation and communication.

Forms of social structure®
There are several different forms of social structure, and thereis no “correct” structure
suitable for every situation. The most usual forms of socia structure are simple structure,

function based organizations, divisional structure, and matrix structure.

The ssimple structure has many flexible relations with alow degree of complexity, because of
that the differentiation is very limited. Simple structures are characterized in new

organizations or organizations that remain small.

Function based organizations group different activities according to the logical similarity in
the work task, function and goals. This type of structure is effective because double work is
limited and it gives the top management extensive control and overview. This can aso be the
biggest disadvantage because of the bottleneck the centralized decisions creates.

An organization that grows out of a functional structure becomes a divisional structure. This
makes it easier with the overload and centralized decision. The divisional structure builds
upon many separated functional structures, which have responsibility for the daily work.
Individuals are grouped according to the following criterions: similarity in production
processes, products, customer type or geographical area. Because of the dependence between

the divisions, more weight is put on coordination between these.

The matrix structure was developed to combine the best parts of the functional and divisional
structure. The thought is to take the functional based structure’s efficiency, with the divisiona
based structure flexibility and sensitivity. The matrix structure can be seen as two structures
that both have aleading group that is responsible. The members of the organization, who are
specialized in aspecia function, aretied to one or many projects in the organization. An
employee in a project has two managers, functional and project; employees in many projects
have several different managers. A problem with matrix structuresisto handle the conflicts
that are brought by the dualistic authority. The employees are often pressured by
contradictory demands. They have to work fast to reduce costs and accurate to reach quality
targets. It isimportant to keep in mind that such conflicts are actually the strength of the

% Hatch (2001)
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matrix structure; that it has a focus on both the function and the project in the same time. The
importance lies in keeping a balance of the interests of both sides of the matrix, otherwise
advantages with the divisional flexibility or the functionalized efficiency are lost. A high level
of flexibility means quicker reaction to demands from the surrounding. A speciaist has,
through the projects a connection to many different parts of the organization. This makesit
possible to use and exchange valuable competence and knowledge within the organization.

3.2.3 Processes and Process Management

Success in achieving business goals and objectives depends on large, complex, cross-
functional business processes. Thusis a process orientation important to organizations to

succeed in the feedback process.

A business processisthe logical organization of people, materials, energy, equipment, and
information into work activities designed to produce arequired end result, i.e. product or
service. If the business processes of an organization are not carefully managed, thereisarisk
that one or several of the processes become obsolete, overextended, redundant, excessively
costly, ill-defined, and not adaptable to the demands of a constantly changing environment. *

There are three principal dimensions for measuring process quality; studying the process
effectiveness, efficiency, and adaptability. Effectiveness refers to whether the output of the
process meets the requirements of its customers. Efficiency, on the other hand, measure the
output in relation to the costs, while adaptability refers to how effective and efficient the

processis over time.*

Traditionally, a process can be divided into functional pieces, and every piece is under a
certain department’ s responsibility. But someone responsible for the whole of the processis
seldom to be found. Asaresult, it is up to every department involved in the cross functional
process to divide attention between the process and the function. In the competition of
attention, functional goals and priority of functional resources often deprive cross functional
processes of attention. This way, the processes are neither effective nor efficient, and certainly
not adaptable.®®

Process quality management is distinguished from quality management by a conscious

orientation towards customer needs, and a certain focus on a few specific key cross functional

& Juran (2001)
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processes which most affect customer satisfaction. Further on, process quality management
includes a clear ownership and accountability of each key process.®” The process owner is
responsible for making the process effective, efficient, and adaptable. For large, complex,
processes two-tier ownership is often used. An executive owner works as a sponsor of the
project is a supporter at the upper management level and is responsible for process results. At
the operating level, aworking owner leads the process management team and is responsible

for day-to-day operations.

Juran uses two tables to summarize and explain the key points of process quality management

and point at key success factors of implementation.®
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Process Quality Management is distinguished Critical Success Factors for process
by astrategic orientation, that is: quality management implementation:

* A clear mission, values, and vision for the » Leadership from the top of the
organization. organization.

» Strategic goalstied to the organization vision, * Management which communicates the
which are shared by executive leadership and  vision, strategic goals, and key business
deployed throughout the organization in the objectives throughout the organization.

form of key business objectives. * Vision shared by all in the organization.

* Alignment and linkage if the organization’s
processes to its vision strategic goals, and
objectives.

» Employees empowered and accountable
to act in support of theses key business
objectives.

* A cross functional orientation in place of the

hierarchical organization.  Expertise in change management

available throughout the organization to
* Cross functional process teams, supported by facilitate dramatic change.

the management system (education,
communication, performance management,
recognition and reward, compensation, new ~ * Widespread skillsin project

* Continuous improvement.

career path structures, etc.). The mission of management to enable the many process
each team is to dramatically improve the quality management teams to manage
effectiveness, efficiency, and adaptability of ~ schedules, costs, and work plans being
each major business process to which it is coordinated and implemented throughout
assigned. the organi zation.

* Prime organizational focus on the need of * Executive management promotion of
customers, external and internal, and business  the importance, impact, progress, and
needs such as cost, cycle time, and waste success of the process quality
elimination. management effort throughout the

* Thedriving of all work processes by quality ;ragkagﬁzfggg’ and to external

of products and services and overall value
creation.

3.3 Human Factors

Human factors refer to theories that focus on human factors and relations. Special attention is

given to service management, organizational culture, and communication.

3.3.1 Organizational Culture

It can be difficult to separate the organizational culture from the culture that influences us
from our surroundings, but the authors never the less believesiit to be important to do an

analysis of what impact culture has on information development and learning.
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There are many opinions of what a culture is. What is common for most interpretations is that
culture describes the lifestyle in the organization; norms, values, and knowledge are robust
factors of that lifestyle. A culture is created over time and depends on past experiences.
Similarities and differences between cultures within an organization can either facilitate or
curb information and knowledge creation.*® According to Scheins theory of organizational
culture there are three levels; artifacts, assumptions, and values.

Thefirst level isthe surface of the organization, which can be described as artifacts. Artifacts
are norms, physical assets, and rules used to control behavior and actions. When studying
cultures, artifacts are often the easiest to identify. Artifacts include physical manifestations,
such as choice of design, clothing, and furnishing. Behavior manifestations are to do with
communication paths, traditions, and reward and punishment systems. Verbal manifestations

refer to anecdotes, jokes, nicknames, and metaphors.”

Assumptions are ideas taken for granted. Usually assumptions are difficult to observe because
they are subconscious and seen as acommon truths within all levels of the organization.”

Values can be seen as the factors that estimates what is right and wrong, and can bee seen asa
moral and ethical codex. It explains what isimportant for the organization members. Values

are unwritten rules for how the members of an organization shall behave.

A culture in an organization can be divided into subcultures; in fact the homogenous
description of a culture consists of several different subcultures. A subculture can either
support the overall culture or oppose it. However, differences between closely related
subcultures also exist due to different occupations, work teams, and hierarchy levels.
Subcultures exist because people tend to attach to others that are similar to themselves.
Another explanation to the subculture phenomenais that people who regularly have contact
tend to have strong connections to each other. A dependence relation, physical contact,
common work environment, common break rooms and so on, all tend to effect and increase

the sub cultural frames.”
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Thereisadiscussion if cultures are able to be ruled. Some scientists argue that it is possible to
rule a culture if one focus on norm and values. Others say that culture is difficult to rule due

to the deep roots of the subconscious assumptions.”

Cultural impact on knowledge transfer
Knowledge transfer within an organization can be diminished or slowed down because
different contradictory cultures prevent effective transfer. Some of the most common reasons
for dissatisfactory knowledge transfer are listed below.™

* Lack of trust

» Different cultures, vocabularies, and frame of reference

o Lack of time and meeting places

e Statusand rewards go to knowledge owners

» Lack of absorptive capacity in recipients

» Bédlief that knowledge is prerogative of particular groups, not-invented-here syndrome

» Intolerance for mistakes or need for help
Basically, people can not share knowledge if they do not share a common language, and do
not have an understanding for other parts of the company. It isimportant to find ways that
enabl es trand ation between cultures and value systems. However, some knowledge is hard to
transfer in reports, memos, or in other forms of generalized transfer. Such attempts may even
increase the culture gap between the parts which are to share the same knowledge. Organizing
face-to-face meetings minimizes misinterpretations and facilitates communication between
the knowledge sharers. They also get a chance to overcome prejudices about each other. Face-
to-face meetings are especially suitable when aiming to transfer tactic knowledge, which can
be very difficult to describe in words. Face-to-face meetings, which enable two way
communications, as opposed to written instructions, may be received more positively if

people involved mistrust written instructions. */

3.3.2 Communication

There are many different definitions of communication. The definitions are presented in this
thesisin order to describe what impact communication has on the feedback process of market
data into technical information within a company.

The arrow approach

The arrow approach is described as “ shooting an arrow at atarget”, thus communication is

*1bid
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seen as a one-way activity, primarily based on the skills of the sender. This approach implies
that effective expression is the same as effective communication, and is often described with a

linear model diagram, shown in Figure 8.

Information source

v

Transmitter

v

Noise > Channel

v

Receiver

v

Destination

Figure 8. The linear model diagram, asit is described by Hartley, illustrates the linear
communication from the source to the destination.

The linear model is one of the most popular models of communication and it is founded in the
notion that communication is linear and one way. The model suggests that communication
consists of messages which flow from sender to receiver along specific channels. On its way
through the channel, the message can be affected by noise from outside the channel, which
may alter the original message. However, when studying communication from an
interpersonal perspective the linear model has afundamental weakness, interpersonal

communication is always atwo way activity. Thisis explained by Hartley with an example:

“/...[imagine a conversation where A is telling B about the good time he had on
holiday. A does most if not all of the talking. Does that make him the sender? He is
also able to observe B’ s reactions to what he is saying - receiving information from
the way B is acting as an audience. In this sense A is also both receiver and sender.
He may grunt, nod, look attentive - all may be acts of communication which are

interpreted by the other person.” "

The circuit approach

The circuit approach is seen as a two-way approach which stresses feedback over response,

® Hartley (1999)
™ Hartley (1999)
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relationship over content, connotations over denotations, and understanding over compliance.
The fundamental belief isthat effective communication is the same as understanding.®

However, both the arrow and circuit approach have been criticized for having fundamental
weaknesses. Philip Clampitt argues that the arrow approach is inaccurate due to its way of
presenting the listener as passive and the words communicated as being much less ambiguous
than they actually are. The circuit approach, on the other hand, argues that understanding is
the only goal of communication, and it assumes that understanding automatically will lead to

agreement.®

The dance approach

Clampitt suggests that communication consists of partners, who like dancers, have to
coordinate their movements and arrive at a mutual understanding of where they are going.
There are rules and skills, but also flexibility and either of the partners can inject their own

style into the movements.®

Recent research shows that the most popular definition of communication among managersis

either the arrow or the circuit approach.®®

3.3.3 Service Management

Customer orientation is a concept long spoken of. Its original notion was that of the
importance of organizations having a customer focus to gain advantages.®* Studies also show
that superior value and optimal service only can be offered to external customers when
requirements of employees are satisfied.®> Further, an internal customer orientation depends
on that the needs of employees' are identified and understood, thus can internal customer
orientation only be developed if the organization creates and cultivates ways of integration

and knowledge sharing.®®

Having a service perspective on the internal communication within the company is away to
make sure that a circuit or dance approach is taken. The customer in this case isthe internal

customer; the receiver of information.®’
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There are many definitions of the word service. Gronroos defines a service as “An activity or

aseries of activities of amore or less abstract nature which normally, but not necessarily,

takes place in the interaction between the customer and the workforce and/or the commodities

or systems of the service provider. The services are supplied as solutions of the customer’s

problem.

»88

Rulesfor service management®

Gronroos introduces five rules for service management:

1.

The general attitude

The service providers should act like consultants, with the demands of the customer
inmind at al time. The service provider should have a flexible mind when facing the
customer, making it possible to understand the customer’ s situation so that the service
provider can become an entrusted partner when it comes to solving the customer’s

problem.

Analysisof demand

The service provider, who is producing the service in contact with the customer,
should analyze the customer’ s needs and wants while the service is produced and
consumed. That implies that the service provider should meet the customer regularly
to ensure that the service being produced is aligned with the customer’s need. It is
important to constantly analyze the demand of the customer, because of the risk of
misinterpretations and change in customer demand due to external factors affecting

the customer.

Quality control

The service provider should control the quality of the service whileit is produced.
Since a service often consists of cooperation between the provider and the customer it
is harder to use a generic quality control system. Every one working to provide the
service must take responsibility for the quality of the service, but especially those
persons who are in contact with the customer, thus are able to get an impression of the

customer perceived quality.

Marketing
The service provider should market the service he or sheis producing. All service

8 |bid
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organizations have many so called part-time-marketers. Those who are in contact
with customers experience “moments of truth”, moments when customer’s
impression will affect his or hers future behavior. If the customer’simpression is
positive, it is very likely that the relationship between the customer and the service
organization will be strengthened. The reverse will of course be more likely if the
customer’ simpression of the interaction with the organization is negative. A service
organization is thus dependent on every employee’ s ability to affect the customer

when it comes to marketing.

5. Organizational support
The organizational structure, technology and management, as well as clearly defined
service concepts, should provide the guidance, support and encouragement that is
needed for the service provider to give good service. If the services of an organization
are not included in the organization’ s offerings to customers, the service activities are
likely to being less prioritized in the organization. If thisis the case, it is not possible
for the organization to make use of the forceful competitive advantage awell

functioning service organization may provide.

Services arein fact an interaction between the provider and the customer. These moments of
truth have a big impact on the perceived quality. Quality is of great importance, and can both
save costs and lead to higher customer loyalty and increased income. The customer perceived
quality can be divided into two dimensions; atechnical and a functional. The technical
dimension covers what results the customer gets and the functional is the process related
dimension of how the service is performed. Good total quality is received when there is none

or a positive gap between experienced quality and expected quality. ®

3.3.4 Image

Organizational image has direct effects on customer’ s expectations. A positive image
facilitates effective communication and customers’ willingnessto listen to word-of-mouth. A
negative image has of course the opposite effects, but customers are in this case more
interested to listen to negative word-of-mouth. An organization’s image affects potential
customers in away that they become more likely to listen to messages supporting their
perceived impression of the organization. Thisimplies that an organization with a positive

image may benefit from the image in times of negative publicity. On the other hand it may be

% Grénroos (1992)
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difficult for organizations with a negative image to convince customer of its offered value. It
should not be forgotten that an organization’simage also affects its own employees. Image
has a large impact on employees behavior and attitude towards the organization, which in

turn has an impact on the customer through customer relations.”*

The nature of the image for a department within an organization is much the same as for an
organization and its customers. The image is built up over time, and isaresult of the quality

the products and services as well as the communication and delivery of these.*?

3.4 Tools

The authors have identified areas within the process of deriving information from data, which
in the thesis are defined as tools. Tools are identified as auxiliary means that hel ps integrating
data to derive it into information. This can be done statistically, through reportsor in a
process, but usually dataintegration is based on some kind of IT system. The case below

shows previous studies in the area of IT within healthcare.

Case example: I T support for medical treatment processes™

The medical treatment process is often denoted as diagnostic-therapeutic cycle comprising
observation, reasoning, and action. Each pass of the cycleis aimed at decreasing the
uncertainty about the patient’ s disease or the actual state of the disease process. The
observation stage always starts with the patient history (if available) and proceeds with
diagnostic procedures which are selected based on available information. The job of IT
support isto assist healthcare personnel in making informed decisions. Consequently, the IT
system should present relevant information at the time of data acquisition and at the time of
order entry. An important question is how to determine what is relevant. Availability of
relevant information is a precondition for medical decisions, decisions guided by medical
knowledge. Medical knowledge, on the other hand, is not limited to what is found in medical

textbooks, it evolves over time.

There are different levels of knowledge that have to be handled within the diagnostic-
therapeutic cycle: Domain-specific knowledge (e.g. guidelines and standards), site-specific
knowledge (e.g. knowledge about the medical treatments available at a specific site, this
reguire consensus among cooperating healthcare professionals), and individual information

(e.g. knowledge and information held by acting nurse or physician).

° Groénroos (1992)
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Medical decision making must integrate best available evidence with persona experience and
patients values. IT can support such decision making in various ways, some documented
examples are:

« Computer system can contribute to improve different aspects of data quality, e.g.
completeness, timeliness, etc, thereby improving the information basis for decision
making.

» Computer systems can contribute to better monitor the current status of a patient, e.g.
by presenting patient datain a more coherent way, by providing optimized views to
patient data for dedicated purposes, or by generating alerts if some parameter develops
dangerously.

» Computer systems can detect mismatches between existing guidelines and the actua
patient treatment process, e.g. contradictions for some planned procedure.

» Computer systems can generate reminders to ensure that planned actions are not
forgotten.

» Computer systems can calculate drug doses from previously entered data, e.g. age,
weight, gender, check compatibility with other medication, and check compatibility
with alergies. Such computerized physician order entry systems (CPOE) are
estimated to reduce medication errors up to 81 %.

o Computer systems can calculate disease probability.

IT can beagreat aid in improving and calculating data and supporting decision making. But,
it isimportant to remember that IT systems can not make decision without human interaction.
The IT system presented in the case above is only used as atool to integrate datain order for
humans to derive information from it. Thus, the IT system helps handling data and

information within and between the different levels of the diagnostic-therapeutic cycle.

3.4.1 Integration of data

IT resources are valuable when they enable firms to increase the efficiency or effectiveness of
processes. In customer services, for example, studies show that the shared knowledge
between line and IT managers determines the strategic use of IT. A shared knowledge implies
that the IT manager understands the processes of customer service and vice versa, that the
manager of customer service has an understanding about the potential opportunities
applications of IT have to improve customer service processes. Previous studies have shown a
strong connection between shared knowledge and increased operational and service

performance of companies.®*

Such efficiency may originate from systems which sort the same data multiple times. This
means that alarge amount of dataisintegrated in different ways and stored in a central

database. However, such a system is very complex and afailure in a single component might

% Barney (2005)
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bring the whole system down. To avoid this, the origina data must be available, for instance
by direct access to the source, depending on the origin and appearance of the source. Non-
integrated data must be handled carefully. Thereisarisk such datais put into the wrong
context, thus the information derived will not be reliable. Time symbolizes a good example of
data context. Three categories of data integration in connection with time has been
identified.*

1. Manual data integration: Manual dataintegration isaslow process, but is often
used when the amount of datais small or the datamining is slow. The disadvantage is
the danger of inconsistencies and high error rate.

2. Periodic data integration: Periodic dataintegration means that dataisintegrated in
predefined periods. This alows large amounts of data to be integrated with only
minor time adjustments.

3. Near real timedata integration: Near real time dataintegration is used when up-to-

date dataisrequired. Datais integrated immediately after mining, no matter if itis
needed or not.

Data integration should result in compiled data that facilitates derivation of information. The
information can be presented in different ways, and there are several tools available for
presenting data, e.g. pareto chart, bar chart, histogram, and diagram. Which tool that should
be used depends on the situation. A Pareto chart is especialy effective for presenting market
quality issues. The pareto chart defines correlations and differences between groups of datain
away that creates information.® The chart can show what technical issue creates most failure
in products in the market according to Pareto Principle (80/20 rule). The 80/20 rule was
established by Vilfredo Pareto, an Italian economist, who identified that 80% of something is
correlated to 20% of something else. For example, by eliminating 20 % of the technical issues
in aproduct 80 % of failures are avoided.”

3.4.2 How to handle quality

To better understand how atool should facilitate the transfer of data, information or
knowledge it isimportant to understand how the quality of the tool can be assured. ISO isthe
organization of international standardization and has developed a family of standards which
describes fundamentals of quality management systems (1SO9000)%. Due to the fact that the
discussed tools usually is based on, or has a connection to some kind of software based IT

% Schwinn & Schel (2005)
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system, 1S09126 is a suitable framework for evaluating the quality. The dimensions of
1S09126%° are:

1. Functionality
The functionality of a software based IT system is described by the contents and
functions available in the software. For example its suitability, accurateness,
interoperability, and security.

2. Reliability
Reliability contains a set of attributes that describes the adaptability of the software to
perform under stated conditions. Such attributes are maturity, recoverability and fault
tolerance.

3. Usability
The usahility is connected to the interface between the software of the IT system and
the user. Usability can be described as learnability, understandability and operability.

4. Efficiency
The efficiency focuses on the rel ationship between the performance of the software
and the used amount of resources. Efficiency is often evaluated according to the time
behavior and resource behavior of the software.

5. Maintainability
Maintainability covers the possibility of making modifications on the software, and is
identified as the analyzability, changeability, stability and testability of the software.

6. Portability
The portability of the software reflects the efforts needed for transferring the
application between different environments, e.g. installability, replaceability, and
adaptability.

Each attribute has its own sub-categories, but the framework is meant as a starting point for
quality evaluation, and each user has to customize the attributes after his needs. A tool that is
used in the process of deriving information from data must be adjusted to the specific

situation and have the range and focus of al dimensions noted above.

4 The Transformer Model

The model presented in this chapter composes the authors' contribution to the pool of theories
on the subject of turning market data into technical information. Theories presented in chapter
3 are combined in thismodel to show the factors that enable the feedback processin amore
complete way than single theories do.

The Transformer model created by the authors has the shape of a house. Transformer
illustrates that in order to derive information from data organizational factors, human factors,

and tools must support the transformation. Transformer isillustrated in Figure 9.
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Figure 9. The model presented in thisthesisisin aform of a house. The feedback process turning data
into information, and in extension also knowledge. The process depends upon factors within three aress,
represented by the three pillars Organizational factors, Tools, and Human factors.

To be able to analyze processes and systems for turning data from the market into information
and knowledge within an organization, aframework is needed. Thereis no holistic, generic
model in the existing pool of theories, the authors of this thesis have therefore decided to
create such amodel. The framework presented in this master thesisis based on presented
theories of data, information, knowledge, knowledge management, and organizational

learning.

To turn data about malfunctioning products in the market into information so that the fault
can be eliminated when creating new products the organization needs to be able to adapt both
organizational and human factors within the organization as well as taking advantage of
available technology and tools. The authors have chosen to split the enablers of the process
into three separate parts in order to emphasize that all parts are needed. Further the synergies
created by organizational factors, human factors and technology are vital for an organization
to enable creation of information from data.

Information and knowledge creation are often cross-functional processes involving

individual s representing different functions and departments within the organization. The
interfaces within the process consist of sources and recipients. It is therefore important to
illuminate the importance of understanding those who are going to use the information or

knowledge derived. In order to improve business results the information received must be
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available, accurate, trustworthy and effective. The content, form, and language must be
adapted to fit the recipients’ needs and ways of working. Only when the organization can
gather data, manage to put it in agreater context, transfer it to concerned parts within the
organization, and make use of it, the organization is creating both tactic and explicit
knowledge at individual, team or organizational level. Having a high level of organizational
knowledge enables the organization to take advantage of opportunities that arise, thus staying

competitive.

The purpose of the model isto present guidelines for analysis of feedback processes within
organizations. It is ageneric model that can be used in different organizations and market
areas. To put the model in its context, the strategic importance of knowledge within the
organization should be a starting point for the analysis. Following that, a step-by-step guide
helps the analyst through the process. All three pillars and the synergies need to be analysed,
resulting in acomplete view of the organization’s capability of creating information and
knowledge. Notice that the model neither points out an optimal solution for deriving
information and knowledge from data, nor does it direct how the analysis within the pillars
shall be conducted. The model aims to show which factors need attention when enabling
information and knowledge creation within an organization. The analysis and the further
solutions must be conducted and created in away that suits the specific organization.

The analysis process consists of four steps:

1. Mapping thestrategic importance
By analyzing the organization’ s strategies the importance of creating information is
mapped. A company’s strategies and goals should lie as afoundation in al work
within the company. Thisis especially important when changing structures and ways
of working. Some companies are in need of more and deeper information than others,
and the costs of information and knowledge creation must be proportional to the actual
needs. If information is considered an important competitive advantage, this analysis
work should receive much attention and resources. Optimizing an organization and its
processes for creating information can impact other parts of the company, and
alignment is therefore valuable. Coordinating the change with the overall planning of
resources, both human and financial, is aso of a great importance. For instance, an
ice-cream company should do the changes during the autumn and winter instead of

during the hectic spring and summer season.
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2. Analyzing thepillars
All pillars are to be analyzed for them selves. This makes sure that the different parts
which the process of turning data into information depends upon are given proper
attention. Each pillar; organizational factors, human factors, and tools; show what
areas have an impact on, and are important enablers for turning data into information.
When using the model as a guide for analysis, the analyst must judge which of the
factors within each pillar that are of most importance and relevance for the specific
organization. Thus, when conducting the analysis focus of attention should always be
on how each factor affects the process of turning data into information within the
organization.

3. Analyzing the synergies.
By combining the parts from step 2, the links and effects of combining the pillars need
to be studied. In that way, a combined bigger picture of how market data can be turned
into information within the organization can be created. Factors within each pillar
affect one another and it is therefore important to investigate these effects, e.g. what
impact the organizational factors have on human factors, etc. Such analysis will guide

the analyst in the search for why afeedback processis not working satisfactory.

4. Drawing conclusions.
By both studying the pillars and the synergies, a conclusion for the company’s
capability of turning datainto information and knowledge can be drawn. By
combining the analysis of the three pillars and how they affect each other, itis
possible to see how they affect the feedback process. At this point, the analysis will
show how far the organization has got in creating a functioning feedback process, and

what areas need more attention in order to complete it.
4.1 The Pillars

4.1.1 Organizational factors

In this chapter the organizational factors, strategies and goals, organizational structure, and

process orientation are accounted for.
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Figure 10. In chapter 5.2.2 the organizational factors are accounted for.

The knowledge management framework emphasises that an organization should have a robust
infrastructure with active networks and an effective communication to achieve the goal s of
devel oping knowledge. Aligning the processes and the organizational structure to the
strategies and goals are an important part of enabling organizational learning. Strategies and
goals, organizational structure, and organizational processes are thereforein focusin the

analysis of these pillars.

Strategies and Goals

An organization’s strategies and goals that are effectively used point out and communicate
how the organization creates value, thus direct activities within the organization. Strategies
and goals on operational level can be broken down into operational levels, that direct and
align operational work. However, operational strategies and goals have to be cleverly stated in
order to control and align complex operations and activities so that they contribute to the
feedback process's effectiveness, efficiency, and adaptability. Effectiveness and efficiency are
easier to affect by directives, goals and strategies than adaptability because the adaptability
refersto the ability of dynamic change, thus directives must encourage dynamic action taking.

In order to evaluate strategies and goals, there are especially two aspects that need attention
because they clearly show how well strategies and goals are aligned. First, the feedback
process builds upon employees that within the organization send data and information to one
another. For the process not to be interrupted, the sender and receiver need to share common
goals. Second, for employees to clearly understand the common goal's, managers must
communicate visions, strategic goals, and key business objectives, and how the single

department is to interact with its cooperative departments.
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Organizational Structure

The combination of an organization’s formal and social structure has great impact on the
organization’ s ability to convert data into information. The combination consists of a balance
between different factors: power distribution, levels of hierarchy, how the organization is
coordinated, the centralization, complexity, and formalization. Different organizations need
different combinations of formal and social structure to enhance performance; it is therefore
not wise to point out specific combinations as being superior to others. None the less, the
combination must permit that information is created and transferred across interfaces within

the organization.

To understand how the organizational structure affects the feedback process, the formal and
social structure of the organization need to be mapped, e.g. degree of centralization,
complexity, formalization, coordination, and numbers of hierarchical levels. Further, one
must evaluate whether the combination of formal organizational structure and social structure
supports or curbs the feedback process.

Process orientation

In order to enable the whole process of improving products, relevant and timely data have to
be gathered and put in connection with people having knowledge that makes the data
meaningful. Being able to convert data into information that makes it possible to correct the
error causing the malfunctioning, there has to be knowledge of how this transformation isto
be done in the three specific levels: domain-specific, site-specific, and individua knowledge.
There are several organizational processes to be handled when turning data into information.
Employees have to cooperate with each other, both forward and backward in the process, e.g.
data providers and information receivers. Meetings have to be organized and tasks and
personnel have to be coordinated. To get an estimation of how well current processes support
the feedback process, the following should be investigated:

The feedback process needs to be well known, and understood within the company. Grasping
guidelines and standards for how to approach and use data about malfunctioning products
should be clear. This aso requires specific roles and responsibilities. Further, it should be

possible to monitor the process.
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4.1.2 Tools

Data  Information Knowledge

Tools

Figure 11. In chapter 5.2.2 tools important when turning market data into technical information are
accounted for.

According to the data, information, and knowledge framework, IT tools can be a good
supportive tool when turning data into information, as well as taking the next step into
knowledge. The role of information technology can be al from calculation and categorization
of datato acting as alink in knowledge transfer. Both the knowledge management framework
and the theories about organizational |earning discuss technological tools as an aid for the
knowledge creation process. Technological tools can increase the efficiency and effectiveness
of the processes in a company, and is often seen as a necessity to be a competitive actor on the
market. The alignment of the tools with the strategies and goals as well as the organizational
structure and processes is of great importance. Technological tools can increase the efficiency
and effectiveness of the processesin afirm. Spending resources on IT has often become a
necessity to be a competitive actor on the market.

Tools have to be evaluated of how they fulfil their purpose and their user friendliness. Data
within an IT system must be found on the basis of its completeness, timeliness, and relevance
connected to a certain issue for the system to be appreciated. The interface should provide
coherent data, clearly displaying abnormal parameters. Further, the language and vocabulary
used should be understood by all employees. Every organization changes and so must itsIT
system. The IT system must therefore be kept up to date with the overall organizational

change management process.
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4.1.3 Human factors

Data Information Knowledge

Human factors

Figure 12. In chapter 5.2.3 the human factors are accounted for.

Information and knowledge creation is not done by IT tools or organizational goals alone.
Theories of data, information, knowledge, knowledge management and organizational
learning all emphasise the importance of the softer issues in the organization. Human
interactions, relationships, and culture all affect the ability of an organization to learn and
spread information or knowledge. With thisin mind, an analysis of the culture,

communication, and service management should be done.

Organizational Culture

The culture affects transformation of data into information and knowledge by affecting the
relationship between people and departments. Organizationa culture has to do with the
language that is spoken, the climate between people, and the view on time, trust, tolerance,
and status. It difficult to describe a culture due to its complexity, but it can be understood by
analyzing the subcultures. Through such analysisit is possible to identify similarities and
differences on different levels of a culture; subconscious assumptions, values and norms, and
artifacts. Subcultures exist because people tend to be affected by the people they interact with.
This makes it difficult to affect and change cultures from outside. However, it is possible to
inform the individual on how his or her work and actions have impact on others. This can be
done by first identifying how the three levels of culture affect similarities and dissimilarities

in the subcultures that exist within the organization.



Senders and receivers of data or information need to be able to cooperate in order for the
process to reach its purpose. For the analyst it isimportant to investigate and understand how

their different cultures affect the feedback process.

Communication

Communication is the core of al relationships, including the relationship between data,
information and knowledge. No matter how we interact with one another, we always
communicate in one way or another. Of course there are differences between interpersonal,
face-to-face, and medial communication. Furthermore it isimportant to understand how
formality guides communication, and if it islinear or two-way. It is also important to analyze
the quantity and quality of the communication. Quantity refers to the mass of communication
and how often it occurs, while quality refers to the relevance of the data or information sent.
For the analyst it isimportant to investigate if messages sent within the feedback process
contain relevant data or information, seen from the receiver’s point of view. Communication
should be a two-way process, so the sender needs to make sure that the receiver understands
the message in order to facilitate the feedback process. Further, the sender must make sure

that messages sent are accurate, and must be careful not to make promises that can not be kept.

Service Management

The process of turning data into information and knowledge within an organization is much
facilitated if the sender exercises internal customer orientation. A company can only satisfy
external customersif the internal ones are satisfied. This process depends on that thereis an
understanding about the internal customers' needs within the organization. Interaction with
the company affects the customer’ s experiences of the service quality. This experience can
either be functional, how it is delivered, or technical, what is delivered. Furthermore, the
experience is based on the knowledge and professionalism, attitude, behavior, flexibility, trust,
and reputation of the sender. The service provider has to be able to encourage creation and
transfer of information and knowledge. When analyzing the service management of an
organization it is of special importance to notice if the sender is flexible concerning fulfilling
the needs and goal s of the receiver. Further, it isimportant that the sender adapts the message,

so that it will fit the work process of the receiver.

Image
Image and reputation have influence on how the receiver interprets the signals of the sender.
If the image is positive, the receiver will be more willing to cooperate. This of course affects

the transaction of data to information and knowledge in the sense the receiver integrates with
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the sender. It is therefore important for the sender to be aware of hisimage and how heis
perceived by the receiver. The image can either be good or bad, but it can also be unknown
because the image is old or indistinct. If theimage is bad or negative, the receiver has
probably had bad experience from interacting with the sender. Thisis rooted in bad functional
or technical quality. If thisisthe caseit isimportant to understand that it is not the image that
has to change, but the deliveries. It is no use to try to improve the image without improving
deliverables, results, service, and quality. If the image is unknown, the cause is bad
communication. The image will get better after the receiver gets to know the sender, but the
process can be sped up by more efficient and active communication. However, it isimportant
to understand that the image will deteriorate if the actions of the sender do not support the
communicated messages. Thus, the sender must understand which core actions affect the

image, and work to improve these.
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5 Empirics

This chapter contains the empirics found at the studied company. The three cases are
presented on a high level. Further, Transformer has been used as a guide directing the
investigation. Therefore the areas specificaly pointed out as being important by Transformer
have been investigated by the authors.

It isthe aim of the company to continually improve the quality of its products, services and
work processes by learning from experiences and from customer feedback.’® The quality
focus is wide spread throughout all departments and is built upon the international standards
series 1SO 90001:2000 and 1SO 14000:1996, as well as directives from the European Union

considering telecommunication industries.

After abrief presentation of chosen parts of the company with respect to the purpose of the

thesis, the three cases are accounted for.

5.1 Product Development within the company

The company creates business-to-business opportunities by producing desirable and
entertaining products for end users.’®* To realize its business opportunities, the company uses
two different types of projects to produce new products; concept study projects and product
projects.’® Product development at the company is based upon the time pacing methodol ogy.
A platform of software solutionsis created and valid for one year. Products produced during
that year are all based upon the software platform, which isimproved over time. After one
year the platform is scrapped and replaced by a completely new platform containing other
software sol utions.®® Concept study projects propose to find business opportunities for the
technical applications created within the company. The aim isto find consumer needs, or
wants, that can be fulfilled by the company. Once such a connection has been identified, a
product concept is generated.® The product concept is as specific as to present a complete
blue print of the new product. The product project continues to compl ete the product so that it
answers to production parameters. Specifications settled in the design phase are rarely
changed when the product has entered the product project phase. Once the new product is

prepared for production, production sites prepared, negotiations with suppliers and retailers
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completed, and other necessary precautions taken the product is launched.'® After launch the
product project enters a maintenance phase, where focusis on control and audit, repair and

field service. The product project is closed when the product is scrapped.®

5.2 The case of Product Field Quality (PFQ)

The cases below are merely presented for the purpose of evaluating the Transformer model.
Transformer has been applied to three different cases, and then the authors evaluated the
relevance of Transformer. Transformer was used as a template, so that the authors could judge
whether the cases are successful in creating technical information from market data or not.

The PFQ department is a function within Customer Services. Customer Services focuses on
devel opment, implementation, and maintenance of services that enhance the value of al the
company’ s products. Within the scope is also preparation for service and escalation of product
quality feedback.'®” PFQ’'s mission is to enable the feedback process investigated in this thesis,
which is the reason the authors chose to conduct the research at the company.'® Further, it is
not only PFQ’ s responsibility to escalate feedback, but also to ensure that the market
information about product and service quality is used within the company in order to improve
product quality.'® For achieving this PFQ has access to all data sources that are related to
what happen to products in different markets. These data sources represent the input in the
feedback process.'° PFQ as a department does not possess resources to take part in data
mining, thus, the department always tries to find patterns in secondary data. The sources of
input to the feedback process PFQ handles are many, for example call centers where operator
talk directly to consumers, repair centers where malfunctioning product are mended,
production sites, and in-house analysis of malfunctioning products.*** Reliability of data
differs from different sources, and to find accurate relationshipsin the data that describes a
specific failure, the employees conducting the analysis must make decisions based on
qualitative and quantitative experiences from previous analysis. PFQ struggles with the
feedback process to enable learning within the large organization. At the same time learning

at the department level isavital for how successful every employeeis at performing
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112

analyses.”~ However, this case will be used at a generic level and has therefore focus of

attention on how PFQ as a department acts to enable the feedback process.

PFQ derives information from market data so that technicians within the company will be
able to approach quality issues that produce product failure on markets. PFQ is a support
function to product project. Employees within PFQ work as quality resources in different
product projects. Every PFQ employeeis responsible for providing market information to as
many as 10 different product projects running parallel. PFQ resources analyze data obtained
from the markets to in advance identify what would be driving returns of the product that is
currently being developed. After launch, PFQ employees use reports from technical
evauation of why the first released products have been returned to compare with market
requirements so that they can identify what types of faults that needs to be corrected.™

No matter who will receive the information there are some important issues to illuminate. The
input into the feedback process shows what kind of “symptom” that is common in sold
products. A symptom is the fault the consumer experience, e.g. “key doesn’t work”. PFQ
correlates the data around a symptom, e.g. “key doesn’t work” with technical data from repair
centers and in-house analysis to find the reason for why the key breaks.* Such analysis may
show that the symptom “Key doesn’t work” is experienced by consumers because thereis
dust on the key contact. However, the root causing the symptom “key doesn’t work” is neither
that there is dust on the contact, nor the contact problem, but the reason why there is dust on
the contact.™ In order for PFQ to deliver information so that technicians within R&D take
action and perform quality improvements the information derived must be understandable for
the technicians. They need detailed information about the failure; why, how, and when it
occurred. **® The major problem curbing PFQ’ s work in escalating market feedback is that the
information the department derivesis seldom used for quality improvements when delivered
to product projects.**’ The situation experienced of PFQ, the enabler of the feedback process

isillustrated in an example below.
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Example of what cost malfunctioning products gener ate™®

By developing, producing, and selling products of a specific model the company creates a
profit of 10 Euro. For every product that is returned for repair there are different repair
actions to choose from. However, repair actions also generate costs.

Costsfor repair actions:
Upgrade software: 10 Euro
Mechanical repair: 12 Euro
Electrical repair: 15 Euro
Swap: 10 + 20 Euro

Because alot of the same kind of component is used in different products, PFQ can deliver
accurate estimations of return rates created by one specific component. As is shown above,
every repair action for this product will generate economic loss. If it is possible to lower
the return rates it will al'so be possible to lower costs.

Which components that are to be use are decided in the product planning and concept
development phase within the concept study project. Decision makers in these phases are
not aware of what impact usage of specific components has on return rates, so they often
base decisions on component costs. Two different suppliers, A and B, deliver the same
component to different costs. But, asisillustrated below, components delivered by
supplier A break more often, thus driving higher return rates.

Supplier A: Cost = 8 Euro Return rate = 12 %

Supplier B: Cost=10Euro Returnrate=2%

Since supplier A delivers components cheaper than supplier B, supplier A is chosen
because of the lower price. But, since the return rate is high, and the company |oses money
for every repair action that choice results in much higher costs compared to if supplier B
would have been hired.

5.2.1 Application of Transformer on the case of PFQ

In order to investigate whether PFQ possesses presumption to derive technical information
from market data, the Transformer model is used as a guide for investigating the areas which

have been identified as important when deriving information from data.

Organizational factors: strategy and goals.

Even though there is an overall goal of lowering return rates, it is almost impossible for PFQ
to reach itsgoa of improving products and lower return rates. The problem is consequently
not differencesin goals, but lack of power. PFQ does neither have power to affect choice of

solutions nor components in new produt.**® Even though lowering return ratesis a clear and

18 Field Quality Manager, 2008-02-22
19 1pid
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distinct goa within the company, the authors can not find that the strategy of how to reach the
goal has been implemented so that it affects operational work. Further, the goal of lowering
return rates is not prioritized by departments who’ s successis not measured in return rate

terms. %

An unclear strategy about how to work with product quality and return rates diminishes the
value of the goal to lower return rates, thus thwart the feedback process.

Organizational factors: organizational structure:

The organization is combining a line function with a project organization. These two parts are
surrounded by other supportive functions, such as sales, legal entities and corporate functions.
It isthe task of PFQ’sto provide the product project with market information, especially how
the product behaves in the market.*** The differentiation within the organization creates a
need for coordination and communication, which is not fulfilled by the work of PFQ.*?* The
hierarchy admits power to the department only within product projects. Even if the
coordination inside product projects was to be improved, the power structure of the company
would still prevent PFQ from improving product quality. The reason is that neither PFQ, nor

project managers, are authorised to make changes in product specifications.*®

The authors want to describe the structure as a bureaucratic structure, with high level of
complexity and formalization, but low level of centralization. The company works with
delegation of authority™®*, but the high level of formalization can be seen even in smaller
departments. Evenif it is possible for employees to take initiative within his or her
department, it is hard to take initiative that stretches across department boarder because of the
formality that implies that every department focuses on its own interest.® However, it isthe
authors perception of the situation that the bureaucratic structure would not pose a problem
for transferring information if managers worked with strategies and goals that were aligned on
both official and operative levels concerning the feedback process.

The fact that PFQ does not have any formal contact with the parts of the organization that

need market input prevents PFQ from deriving information from data.**
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Organizational factors: process orientation:

In order for information from the market to be used as input in product development a process
including both CS and R&D is needed.**’ Today, quality work is conducted on many different
levels, and by different departments, focusing on different areas.*® For the quality work to
reach better result and performance within the organization, the quality work should be more
coordinated.'®

The lack of aprocess orientation concerning quality work within the company creates sub
optimizing and waste of resources because many different people perform the same work.
Neither is there any process that facilitates cooperation and data and information transfer

between different departments.**

Human factors: culture

Since information concerning malfunctioning productsis not given to the right receiver, the
information cannot be used for product improvements. Culture posesin this case neither an
ad, nor an obstacle.

Human factors: communication:

The authors perceives the communication as characterized by linear communication. Like the
arrow approach, it emphasises that effective expression is the same as effective
communication. Communication is built around formal reports, leaving little possibility for
PFQ to communicate to other parts of the organization. The reports are directed to a few
receivers, but still so general that they can be reached by other people within the organization
in a collective database. *** Thisis the only way for people working within R&D to get
information of what kind of faults occur in products that have reached the market. Because
the information either is customized to fit people working within the product project or of
more general nature, the information is perceived as mass information by people working
within R&D.** This form of communication creates an insecure feeling about how to use the
information, how the information has been obtained, and if it isreliable. Further, the general
information does not fulfil the detail level needed at the R& D department.’®

2" Head of CS, 2008-04-23

128 | nternet 10

129 Head of 1D, 2008-02-01

30 Two Senior Staff Engineers, 2008-02-12

3! Field Quality Manager, 2008-02-22

132 Product I ntegration Responsible and two RCA Team Leaders, 2008-02-04
133 Two Senior Staff Engineers, 2008-02-12

53



Human factors: service orientation:

PFQ provides services for product projects. Whether or not this is done with the service
receiver in focus, it does not affect product quality, since the service receiver is not authorized
to make changes in product specifications.*** However, the authors find it is interesting to
notice the lack of customer orientation in PFQ. Working within product projects PFQ is

providing services to the wrong customers considering the department’ s goals.*®

Human factors: image:

By not actively producing services for the R&D department an image of the PFQ department
has been created without the direct involvement of PFQ. R&D has created an opinion about
PFQ based upon the documents they have found in the database, documents that are not
satisfying the needs of R&D simply because they are not created to satisfy those needs.*®
Whether or not the image istrue or false, it is still the image that R& D perceives that will be

the truth in their eyes, no matter if theimage is representative or not.*’

Because R& D has not been the intended receiver of the information PFQ provides, the R&D
department does not consider PFQ as being a provider of relevant information.* On the
contrary, the opinion of R&D isthat PFQ is providing information that is inappropriate to be
used within the R& D department.**®

Tools:

The information technology used by PFQ when providing other parts of the company with
information derived from datais mostly electronic reports, which is distributed by e-mail and
stored in a database.**° The e-mails, which are of a standardized nature, are sent to alarge

number of people within product projects.***

Except for PFQ’sinternal customersit is not
possible for the receiver to in advance affect what information he or she will get.**? By using
such e-mail based tool the authors perceive that PFQ makesit hard for the receiversto

assimilate the information because PFQ is producing an information overflow.
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4 Summary — Application on PFQ N\
» Not enough power to reach the goals — wrong strategy.

* Noformal contact with important recipients.

» Lack of aprocess orientation concerning quality.

» Information isinsufficient and pushed instead of pulled.

» Lack of customer orientation.

» Information overload for the recipient.

» Technology-based communication restricts the information
and knowledge creation.

o J

5.3 The case of the Quality Department (QD)

To better reach its goals, PFQ has reinvented itself and has taken the name of Quality
Department. QD aims to change its way of working in two ways. First, estimations and
predictions of return rates will not be derived by product, but QD will change focusto analyze
the symptoms on a global level. Second, QD is not to deliver to the product project, but to
suitable receivers within the organization, depending on the root cause of the symptom. **®

The same kind of fault often occursin many different products due to the same root cause.
The root cause can for example be the usage of a specific component, or a mechanical
solution. Both components and assembly solutions are often reused in new models, so if one
or the other causes faults in the products when having reached the market it is important to
change the component or develop a new solution for assembly. Working in this way means
that QD also will change itsinternal customer focus. First when having identified the global
top symptoms QD will know what department they will have to contact.*** To identify what
causes a certain problem in a product, QD wants to establish an iterative process together with
concerned departments. QD can not provide solutions for how to correct the issues they find,
but QD can provide those who can with information about the behavior of malfunctioning

products so that they can eliminate the same type of failure in new products.**

3 Field Quality Manager, and Head of QD, 2008-01-24
%4 Head of QD, 2008-01-30
5 1bid

55



5.3.1 Application of Transformer on the case of QD

Organizational factors: strategy and goals:

The vision of QD builds upon the same goals concerning lowering return rates, but includes a
different strategy. The strategy emphasized is created within QD, and it can therefore be
considered as a starting point for a bottom-up development of an operational strategy for
reaching the goal of the department. **® However, it isthe authors' belief that for this new
strategy to gain ground and increase performance it is important that QD pitch for the

implementation of the strategy on higher levelsin the organization.

What is important to notice about QD’ s vision is that the strategy only focuses on reaching the
goal’s of QD. Lowering return ratesis still not a prioritized goal within all of the possible
receiver departments, especially not R&D.**’

Organizational factors: organizational structure:

As arather small department, QD needs sponsorship from managers on high levelsin the
organization, authorizing the new way of working. Sponsorship is needed if QD isto succeed
in performing the bottom-up manoeuvre because of the many interfaces that has to be
managed. When acting as a support function within the organization, QD needs to develop a
clear focus on how to approach the possible receivers.** The authors believe that improving
products by identifying the failure and then getting those responsible for the malfunctioning
part to correct it, istricky, because it can easily lead to turf protection among the receivers.

Organizational factors: process Orientation:

QD lacks an overall process focus. Instead, the authors have perceived that there is focus on
internal work processes and much attention on how to use different tools. Since QD istrying
to establish an iterative process with other parts of the organization, there must be guidance,
directions, and support from an overall process control.**® Reasons for the lack of an overall
process for deriving information from data can be many. One reason is that it takes someone
with power over all the different parts and departments of the process to create an overall
process, and since it is a bottom-up manoeuvre, there is no such person involved. Another
reason isthat it is uncomfortable for QD to connect with sponsors that have the power to
create an overall feedback process, because an overall process will not identify QD as the

most central part. However, employees within QD believe that they have the power to
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influence other parts of the company, and that they have enough authority to establish the new
way of working within the organization.™

Human factors: culture

According to the theories Transformer is based upon, the iterative process demands a high
level of cooperation and coordination between employees working within QD and the
receiver department. Differences in culture can easily destroy such cooperation and
coordination, thus it is important that QD consciously acts to overcome such differences. To
begin with, there islittle understanding in other departments for what kind of new information
QD can provide, and that makes these departments unappreciative in not understanding what
value such cooperation can bring.** Especially in technical departments, employees can be
reluctant to pay attention to such a soft issue as market feedback. Thereis little understanding
for what they can do with information from market side, since such information does not hold

required detail level to satisfy R& D employees.*

No matter how marvellousideas QD has,
they will never be appreciated by R&D as long as QD does not approach R& D employees on
their conditions.®™> However, it is the authors belief that QD would not have had to tip toe
when approaching R& D if R&D had realised the value of feedback from the market. But, as

long as R&D tend to diminish market information QD needs to approach R&D on their terms.

Human factors: communication:

What is curbing the communication is that there are no natural interfaces between QD and the
new receivers that might facilitate realization of QD’s strategy.™* This means that QD will
have to fight hard to gain trust and power to establish new communication channelsin the
organization. However, establishing an iterative process does have the potential to improve
quality improvement at the company dramatically, but the process builds upon action taking
and decision making on both the sender and receiver side.™> Aslong as the receivers do not
know what kind of information they want, and much less what kind of information they can
get, the communication will still be more linear than circuit.*® Of course people will
eventually learn, but since QD will have to approach many different receivers, QD will have
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to start up anew cooperation over and over again, and the learning process will therefore be

very slow.’

Human factors: service orientation:

The service mindset of QD' siterative focusis greatly improved considering the traditional
way of working."® The new vision actually includesinternal customers as an active part, and
that task of QD isto provide information, not just deliver it.**® However, the service
orientation is not as good as it could be. QD isthe part that initiates the contact by presenting
issues that they consider will have to be dealt with. By doing this, QD puts itself in the centre
and dictates the condition, which will have negative effects on the receiver’ s willingness to
cooperate.®® The authors do not think QD can expect the receiver to initiate cooperation, so
QD needsto handle the early phase in the interaction very carefully, and always put the

receiver first.

Human factors: image:
The authors believe that when actually facing the internal customers, QD has opportunity to
affect the image the internal customer perceives. QD is able to correct a negative image by

acting differently, by acting in away that the other part will perceive as positive.*®*

Tools:

For the new way of working, QD are searching for new information technology.'®* Since the
new way of working, so far, is built around face-to-face meetings, the authors do not believe
that the communication tools will be as central as before. Thisis good, because
communicating through technical instrumentsiis limited.*®® The tools used for conducting
analysisisthe same, but it is the strong belief of the QD employees that new analysing tools
will generate better information*®*. However, the author perceive that it is no use creating new
calculation and analysis tools before thoroughly investigating how the receiver needs to have

the information in order to be able to use it. Analysis tools used today at QD combined with
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the experience employees posses pose a very good foundation for enabling the feedback

process.'®

/ Summary — Application on OD \
» Same goals, new strategy created by QI. Bottom-up.
* Organizational support is needed.
» Lack of an overall process.
* Demands ahigh level of understanding. Culture can be an
obstacle.
* QI will haveto fight hard to gain trust.
* Improved service mindset, but more to be done.
» [Face-to-face meetings are introduced as a new tool for
K creation and spreading of information and knowledge. /

5.4 The case of the Improvement Department (ID)

In December 2007 an experimental project, ID, involving cross functional departments within
the company started. ID was set up to find specific solutions for afew specific symptoms and
technical quality issues. It resulted in significant increase of efficiency in the process of

deriving solutions for symptoms and quality problems. The aim of ID isto create a process of

consumer feedback. 1%

ID does not create new processes for deriving information about quality, but aligns and
secures current processes and creates links between existing forums. The main purpose is to
find away for R&D to prioritize quality improvement work. Today, R&D receives quality
issues escalated from several parts of the organization, including QD. This has resulted in that
the R&D has avast number of quality issues to solve. To prioritize quality issues ID mainly
focuses on coordinating processes, roles, ownership, and communication connected to quality
improvement in the organization. Within ID, there is a customer feedback process, a process
which has the same goal as QD. In the customer feedback process ID tries to connect

symptoms on the market with technical quality issues identified at R& D.*®

A quality issueis
problem or afailure identified by R&D. If it is possible to make such a connection employees

at R&D will have much more understanding about what to do to eliminate the symptom on
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the market. It isthe belief of ID that symptoms and issues can not be connected by asingle
department, but rather by a multifunctional team. **®® By participating in the multi functional

team, support functions on low levels within the organization will get more authority.**

5.4.1 Application of Transformer on the case of ID

Organizational factors: strategy and goals:

ID aimsto succeed in lowering return rates by directing work so that it is aligned with the
overal goa. Departments working with ID will have the same strategy and mission to lower
return rates. ™ However, in order to realise the new work procedure, there has to be an owner
of the overall process.*”* Indeed, the work process of ID isin some ways a feedback process
for escalating market information. This process needs a clear owner, if involved departments

shall rearrange their prioritizing of goals.*”

Organizational factors: organizational structure:

By judging of the organizational chart ID is organized as afunctional organization, despite
the aims of having a high process orientation.*”® The authors find that the number of
hierarchical levels, coordination and division of work is high, and there is much focus on the
demands from those who sets the prioritizing of R& D’ swork. ID should gain alot by
organizing as a matrix, rather than a bundle of functions. In order for arange of different
departments to together make alist of what should be changed in products produced in order
to reduce return rates, the complexity needs to be low.™ Cooperation must be facilitated
further, at the same time as top management needs to offer support and guidance for how the
cooperation shall be realised.*”

Because of the use of afunctional organization at the same time as a high level of
interdepartmental cooperation is needed, there are some issues that should be considered. The
authorsinsist that the hierarchy, coordination and division of work should be high. Further,
the lack of overall processes orientation brings alack of division of work and low
coordination. This has a negative impact on service orientation, because of the old way of

working implies that every department consider their own priority of issues as most
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relevant.’™® Again, the lack of leadership, ownership, low level of centralization and

formalization creates possible problems for the implementation of 1D.*"”

Organizational factors: process orientation:

ID isaway of coordinating processes in order to approach and use data about malfunctioning
products. The problem liesin implementing ID so the formalization of these guidelinesis
high and to ensure that these guidelines will be used and understood by all partsinvolved.'”
It isdifficult for the individual department to monitor the whole feedback process, and
because the ownership is not clear, the authors think it pose a problem for managing the
overal process. ID identifies ways of working, but fails to communicate how these ways of
working are to be realised considering differencesin cultures and way of communicating

between involved departments.'”

Human factors: culture:

Hopefully, the people within ID will get influenced by each other and together form a positive
subculture. Thiswill be enhanced if employees take part in the work of the multifunctional
team. The responsible for ID has an opportunity to influence the culture by recruiting the right
people that has the same assumptions of how things should work. It is also important to set
specific sets of norms and values from the beginning and have these rooted in the work
process. *® The authors believe that artefacts that attract people to joint and cooperate with 1D
should be created. Since ID has not been around for long, there has not been any opportunity
to create subculture. ID implies commitment from certain departments, who will be
functioning as coordinators, but report channels are not completely clear which makes some
of these departments doubt the value of participating.’® By not approaching differencesin
cultures early on, the authors have sensed that suspicions are raised within departments, and
this might curb the cooperation further on. Asit is now, the individual s that participate in ID
work as hired resources from other departments.*®* This does not make whole departments
buy in the concept of 1D, and it makes ID dependent on specific individuals rather than

functions or departments.*®
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Service Orientation:

Since ID aims at facilitating prioritizing at R& D, ID must recognize the importance of service
orientation. Further, thisimplies that departments working within ID must be coordinated and
have the same focus concerning internal customers and service orientation.*®* The authors
have found that thisis hard to manage within the company, even on departmental level, and
that makes it a hard nut to crack for ID. Today there is not enough attention on the differences
in service management between departments in order to keep the departments working
aligned towards the same goal in the same way.*® In order for the multifunctional team to
function as desired, every department participating must understand and share the goal of
service orientation.'®® Obtaining a service orientation will be hard for 1D until service
orientation is recognized within the whole company. Once ID emphasizes on service

orientation, the image of the 1D will be very much improved. **/

Human factors, communication:

Communication within ID is based on atwo-way communication according to the circuit or
dance approach. This means that there is a constant communication until market datais
derived into information, understandable to R&D. The two-way communication creates
opportunity for the receiver to ask for more information or different information when
desired.. Every department has issues they want to escalate so that R&D prioritizes that
specific issue. The department has the best argument for why their issues should be brought
forward, will gain more power in the discussion. By discussing in a creative way the
departments represented in the multifunctional team will probably gain more understanding
for each other. '®

The problem in the communication liesin communicating to managers of the involved
divisions during the start up. Initially, ID has experienced some difficultiesin getting
resources from departments within the company.*®® The authors have found that this most

likely depends on that t the purpose of 1D is not clearly communicated.

Human factors: image:
As can be seen in the discussion above, the image and the communication is closely related in

ID. If the receiver of the information understands the importance of what the sender sends,
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and this message is correct, theimage will be positive.**® Thereby, much importance liesin
that the multifunctional team gets enough authority and resources to perform their job
properly.*®* For the moment, the authors find the image of 1D unclear within the organization,

probably because ID has not had the opportunity to deliver any tangible information to R&D.

Tools:

The lack of tools for achieving the goals is a disadvantage for ID. Tools identified are very
simple, and are only partly compatible to other tools used in the company.'*> The authors find
that the meagre range of auxiliary means possessed is threatening the realisation of the
feedback process being created.

/ Summary — Application on 1D \
» Alignment through common goals, strategies and processes.
* No clear owner or coordinator of the process.
» Difficult to get an overview for al included divisions.
* Inneed of aclear and formalized implementation to work.
» Lack of tools.
* Dependent on agood culture and a service mindset
throughout the organization.
k » Two-way communication enables knowledge creation. /
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6 Analysis

The purpose of this analysis is to evaluate Transformer. The relevance of the parts gathered
under organizational factors, human factors, and tools is evaluated by analyzing their
importance in presented cases. Further, synergies interacting between the pillars are
recognized as an additional relevant area to investigate when studying the feedback process
investigated in thisthesis.

The purpose of the thesisis to construct a framework identifying factors upon which
information creation depends. Transformer is created to in an easy and understandable way
explain the complexity of the process of turning data into information. By introducing the
three pillars, holding up the process of deriving information from data, the importance of
focusing on all three parts is emphasized. When approaching the problem, the authors had a
preconception that the solutions would be found by unraveling technology and other auxiliary
means that are connected to the pillar called Tools. However, previous studies and research
make it clear that the factors collected under the concept of toolsis excellent for collection,
sorting, calculation, refinement, and distribution of data. Notice, that the activities stated do
not form information, not even if they are conducted as a process. So, when searching for a
way to describe how information is derived from data, neither technology nor modes of
calculation or virtual tool will do the job. The same reasoning can be done for both
organizational factors and human factors. By this, it is not said that organizational and human
factors, as well astools are worthless, only that each pillar represents factors that on its own
may have practical uses, but is not enough to constitute the secret behind information creation.

Instead, the authors argue that only an interdisciplinary approach can uncover it.

Transformer is created to describe information creation from three different perspectives. The
model identifies important areas within each perspective that need to be analyzed when
searching for how to enable information creation. The intention is to offer aguide that helps
in identifying which areas that do not support the process of deriving information from data.
When in use, Transformer neither replaces the analysis needed to evaluate a feedback process,
nor does it identify specific solutions for what to do in order to create awell oiled process.
Instead, the model functions as a guide, displaying which areas that must support the feedback
process in order for it to perform satisfactory. Further, the model is of a generic character, but

by using it, answering the questions “ What are we doing wrong?” and “ What should we do
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differently?” will be much facilitated. The model specifies areas to which attention and
resources should be focused.

6.1 Pitfalls of Transformer

A finger of warning should be raised concerning usage of Transformer. The model expresses
information derivation in a general and theoretical vocabulary. If the reader or user who wants
to apply the model can not scale down the guidelines and trangdlate it so that they are
applicable to the situation, the model will not create much value for the user. Further, because
of the generic nature of Transformer, it will generate endless number of guidelines when
applied to a specific case. It istherefore required of the user to understand to what depth it is
suitable to go in each analysis.

6.2 Case Evaluation

6.2.1 Evaluation of the case of PFQ

The investigations of how datais derived into information in presented cases recognize
different factors as either pitfalls or enablers. This supports the model by showing the
relevance of its components, organizational factors, human factors, and tools.
Concerning the case of PFQ, most of the factors identified in the model as being vital for
derivation of information are not fulfilled:

» Structure, strategies, and goals are not aligned

» Insufficient coordination between departments

» Theoverall processfor creating desired information is not identified

» Cultural differences between departments; different languages, different

preferences
»  Communication between departmentsis of alinear nature
* PFQisperceived asadeliverer of unreliable information, thus has a negative image

» Lack of customer orientation
» Information technology used does not offer user friendly interfaces

What isinteresting to notice is how the deficiency in one factor impairs the insufficiency of

other.

Even though the overall goal of lowering return rates is recognized within the organization,
the overall strategy for how to reach this goal does not offer enough support and guidance for
how to accomplish it. Instead, different departments have developed their own operational
strategies and goals for how to act. The investigation of PFQ thereby confirmsthat strategies
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and goals on a strategic level affect those on operational levels. Further, the investigation
suggests that the insufficiency of strategies and goals on the strategic level mak them non-

congruent on operational level concerning how to lower return rates.

The Investigation of PFQ shows that cooperation between PFQ and R&D is needed if
information isto be derived from data. Thisimpliesthat several supportive interfaces must be
established.

Since the goals are non congruent, there are no natural processes ushering cooperation.
Because flexible cooperation is an unnatural behavior, willingness to take initiative in
creating cooperation within the organization is diminished. Theories and earlier studies stress
the fact that information creation depends on the actions of individuals possessing different
knowledge. When solving the specific issue of return rates, it is clear that unaligned
departments affect the attitude towards cooperation across department boarders. The cultural
differences are amplified because attitudes and behavior is strongly connected to each
department’ s strategies and goals.

Communication follows formal paths and procedures, and it does not offer any unexpected
surprises, neither good nor bad. This form of communication has affected and devel oped the
image that others perceive of PFQ. The meager communication aggravates the gap between
desired and offered information. By not being able to communicate in a satisfactory way with
other parts of the organization, PFQ has not been able to reach its goals, which in turn has
affected the work environment and culture by nourishing afeeling of not being able to
influence. On the other hand, the same problem makes others ook upon PFQ with skepticism
so that the messages that PFQ actually delivers are not taken serioudly.

The case of PFQ presents synergies between communication, cooperation and cultural
differences. The factors presented here all impact on and influence each other. In this case, the
net result is negative describing a downward spiral in which the presumptions for creating
information from data deteriorate. It has been emphasized that a service mindset may spring
better relations and more efficient communication. The apparent lack a service mindset is
taken as evidence for how the culture draws out guidelines for employee behavior. That
behavior deeply affects the impression others get of the department, which pose the
foundation for future cooperation.
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6.2.2 Evaluation of the case of QD

The case QD is of adlightly different character than the case of PFQ. Still, it can be shown
that the factorsidentified in the model do describe what areas need to be focused on if to
improve the feedback process. However, the constitution of the case of QD enables
information creation in a better way than the case of PFQ:

» Sameoveral goa but different doctrinaire principles for how to reach it

» Lack authority to enforce the work procedure of others

» The process lacks owner on overall level

» Cultures dominated by turf protection and disparaging of others

» Circuit communication

* QD isbeing perceived as working in the wrong direction

» Customers areidentified, but not understood enough
» Information technology used do not offer user friendly interfaces

The case of QD includes a change of the department’ s strategy for how to reach its goals. The
new work procedure involves the action of other departments, which stresses cooperation. But,
QD does not possess required authority within the organization to push other departments into
cooperation. If QD instead had applied more service mindedness and attracted cooperation,
QD would have much larger chances to succeed. However, the case of QD includes better
forms of communication than the case of PFQ. Beginning communication by asking what the
other part desires instead of opening by delivering areport has resulted in other parties
agreeing on taking afirst step towards cooperation. The model suggests that because QD is
acting more service minded, cooperation has improved. However, the new approach of QD’s
presupposes that QD is the central actor, driving the process of deriving information. The
investigation shows that this behavior is a part of the culture within QD. Such behavior may
very well incite amore cautious and awaiting behavior in other departments with which QD
tries to establish cooperation. The last statement has not been confirmed in a satisfactory way
when investigating the case of QD for verifying the model. However, it is a strong perception
of the authors’ that thereis a culture of turf protection in several of the possible cooperating
partners of QD. Further the intentions, actions, and behavior of QD has created an image of
QD perceived by other departments in the company as working in the wrong direction. QD
has not aligned its operational strategy with the overall operational strategies of the company.
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6.2.3 Evaluation of the case of ID

The case of 1D does not pose an example that makes it possible to investigate every aspect of
organizational factors, human factors, and tools. However, the case includes some good
examples of both enablers and pitfalls:

» Strategy, goas, and operational goals are aligned within ID.

» Thefeedback processis being structured.

* Neither owner for overall process, nor for sub processes

e Limited commitment from departments
ID is started as an attempt to align overall and operational strategies, goals, and activities.
This confers authority to 1D, which empowers it to change deeply rooted routines. The
primary strength of ID isthe evident process focus. Recognizing information creation as a
process puts pressure on involved departments because new clear tasks and deliveries are
required. Presenting the work procedure of ID as a process also creates new interfaces and
common arenas where departments can build natural cooperation. However, as presented in
the case of ID, the process lacks an obvious owner. In order to direct the process in the right

direction an owner is necessary.

The synergy effect created by congruence of structure and strategy deeply affects employees
attitude toward new ways of working. Investigation of the case of 1D even suggests that this
change may even overcome behavior settled in cultures. By creating meeting places and
interfaces between departments and at the same time presenting clear and aligned operational
goals and strategies, positive spin off effects are enabled. Thisimpliesthat the synergies

created are more valuable than the sum of the value of each pillar.

6.3 Evaluation of Synergies

Due to the complex nature of turning data into information, the pillars and their contents are
all related to each other. For example: if the goals and strategies are unclear or not the same
within an organization, it will curb communication and process focus and thereby diminish
the potential of the organization to create information from data. Goals and strategies are
interconnected with the formal and social structure of the organization. Whether goals and
strategies are shaped by the structure or vice versa differ from organization to organization.
However, to enable the feedback process, an organization’s formal and social structure must

be congruent with its goals and strategies. Turning data about malfunctioning products must
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at the same time be considered important and urgent so that it is emphasized in strategies and

godls.

On the operational level of an organization, information creation is accomplished by specific
actions of individuals. As has been argued earlier in thisthesis, information can not be created
by single individuals within isolated departments, but only through cooperation and common
understanding between departments and individuals. This calls for alignment of employeesin
operational levels and a higher focus on service management. The organizationa structure
also affects culture, communication, and service orientation within the organization. The
organizational structure sets a guideline for the culture and service orientation and implies
how and in which way it is accepted to communicate. Thereby it isimportant to be aware of
the relation of how the organizational structure impacts on culture, communication, and

service orientation.

Performing an analysis of synergiesis very important, but it is difficult to use a standard
framework for this. There are many links between the different parts of the pillars and the
situation will be different from case to case. The analysis should therefore be tailor made to
the specific case, leaving much of the decisions to be made by the analyst. The list below

shows a collection of possible areas that need attention in such analyses.

* Inwhat extent the goals and strategies are supported by the formal and social structure.

* How and in which way the combination of formal organization and social structure
affect the culture, communication and service orientation in the organization.

* How the service orientation affects the processes running through the whole of the
organization.

* What impact subconscious assumptions, values, and norms has on the service
orientation, goals, strategy and processes and vice versa.

» How the norms, values and artifacts affect (and is affected by) communication and
organizational structure.

» How the service orientation influences how members of the organization communicate.

» Which effect the service orientation has on goals and strategy and how this affects
overall processes.

» Inwhich way information technology and other auxiliary means support activities
when deriving and spreading information.

The authors find synergies between the pillars of the model asimportant as the pillars
themselves. By demonstrating information creation as built up by three pillars contribute to
the existing pool of theories by emphasizing that information can not be created in one, or two,
of the pillars, but only when all three pillars are supporting information creation. However, to
fully understand how to enable the feedback process, the synergies describing how the factors
within the pillarsis vital to reveal Only focusing on the factors in the pillars can be compared

69



to the training of afootball team. Imagine the coach isolating every player of afootball team
and train them al individually so that they each get marvelous on each task. Even though the
team might have the best players, the team will never put up to the competition of another
team that has been training together. Training every individual can be seen asimproving
communication, aligning goals and strategy, improving information technology, or
reconstruct organizational hierarchy. Such training will however improve activities connected
to data handling: i.e. collecting, sorting, calculation, refinement, or distribution, not improve
information creation by gathering datain relation to specific contexts. Thus, the authors argue
that the effects of synergies must be emphasized in connection to derivation of information
from data.
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7 Conclusion

Below, the conclusions concerning the model are presented. Further, the authors point out
future areas of research in connection to derivation of technical information from market data.

The purpose of this master thesisisto develop and present amodel that illuminates the
important factors when deriving technical information from market data within a company.

The model was given the name Transformed.

Transformer is an holistic model that consists of three pillars; the organizational factors,
human factors and tools, illustrating the three most important factors of turning datainto
information concerning product quality in companies.

Transformer has been tested by applying it to three live cases at a company. The analysis has
led to the conclusion that all the three pillars of the model are equally. Another important
conclusion isthat these pillars do not live alife of their own. Due to the complexity of the
issue, the pillars rely on each other, and must be harmonized in order to fulfill their mission. It
is difficult to build a concrete analysis guide for these synergies and each case has to be

analyzed individualy.

Data | nformation

Organizational
factors
Tools
Human factors

« Strategy and goals * Integration of data * Culture
* Social structure * Information Technology « Communication
* Process management * Service Management
* Image
Figure 13. Transformer emphasizes that information can be derived successfully from data if

organizational factors, human factors and tools support the process. The contents of the pillars are
stated in the figure.
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The aim of the model has not been to give a detailed checklist to follow, and much of the
work isleft to the analyst. Thisimplies that the output quality of the model actually depends
on the analyst itself. The big advantage of the model isthat it points out the important factors
to look at. Using the model for analysis gives the advantage of getting a helicopter view of the
situation, so that all factors are taken into consideration. One can not look at only one of the
pillars, even though this seems as the most important part at theinitial view of the case.

This brings us to the conclusions drawn from the case. In the beginning of this master thesis
work, the authors were introduced to atechnical problem of which the company wanted a
technical solution. By applying the model on the cases, it became clear that the technical tools
were not the bottlenecks of the process of turning data into information. Other parts, such as

the image, culture and communication was the root cause to the problems at the company.

The general nature of the model makes it easily transportable to situations in other companies
and industries. Although the focusin this master thesis has been on a big, technical and multi-
cultural company, it is of the authors’ opinion that it can be used in many different areas. The
high level of competition in several markets and the strength of the customer in the rapidly
changing global market demand a high level of customer awareness. Being able to improve
the products to achieve customer satisfaction in thelong run is therefore of high importance.
By using Transformer, the authors hope and believe that companies can improve their work

and processesin this area.

For the authors of thisthesisit has been an exciting experience to research the area of creating
information from data. We hope that other students or researchers will be inspired by our
thesis and continue working with the subject.

There are many interesting areas for further research. One interesting area would be to look at
the problem across the borders of science. Collaboration between experts within the different
areas could be a good way of combining the expertise with the big picture. Another
interesting areawould be to ook deeper into the mysteries of the synergies. Isit possibleto
draw more quantitative conclusions on this area? In this thesis, the model has been applied to
three different cases in one company. A large-scale, cross-industrial empirical study has been

out of the scope for thiswork, but could be an interesting approach in further research.
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Appendix 1 - Abbreviations

ASD - Crash Log Analysis

CDC - Creative Design Centre

CAD - Computer-Aided Design

CcC - Cdl Centre

CS - Customer Services department
CTO - Chief Technical Officer

DIK - Data, Information, Knowledge
DU - Development Unit

FCC - Field Competence Centre

GCSs - Global Customer Services department
HW - Hardware

IT - Information Technology

KM - Knowledge Management

LSM - Launch Support & Management
MAE - Market Acceptance Evaluation
MC - Mechanical Concept

MMS - Multimedia Messaging Service
MS - Milestone

NTF - No Trouble Found

PBU - Product Business Unit

PIR - Product Integration Responsible
PM - Project Manager

PPP - Product Portfolio Planning
PQM - Project Quality Manager

QD - Quality department

RCA - Root Cause Analysis

R&D - Research and Devel opment department
RR - Return Rate

SW - Software

TT™ - Time To Market

WCMS - Warranty Claim Management System
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