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Abstract

The constant changes in governmental and customer requirements are forcing
organizations to adapt in today’s dynamic market. Challenges such as
international competition, increased cost pressure and efficient resource
allocation are just a few examples of what organizations currently are facing.
The need of managing business processes has become evident, as processes
describes how well the organization is operating. Processes are no longer seen
as just a tool, but as a way to visualize and standardize the organization in
order to decrease variation and waste.

With limited resources, ABB HVC has been working with business processes
for over 20 years without any remarkable effect. During the last three years
the focus has shifted and business processes are now a hot topic. A stance has
been taken and ABB HVC is now aiming to become a process-oriented
organization. To become a process-oriented organization, ABB HVC needs a
solid foundation built around processes. This project aims to satisfy a part of
that foundation by designing a process for the technology department.

As the technology department currently lacks a defined process, they cannot
in a clear and visual way describe how they operate. Most of the time spent
during this project, was focused on designing a functional process and to
identify options for development. The research type of this project is a change
focused research with an action research strategy. The selected approach is a
design research methodology with qualitative data collection. In order to
gather all the required information to complete the task, a literature review
and an empirical analysis of ABB HVC were conducted. The result of this
project was a process map describing the workflow and interactions of the
technology department. An implementation plan, tools and suggested
improvements have also been included in the report to provide the technology
department with a strategy in how to continue the process work.

Keywords: Business process, Process design, Business process management,
Process improvement, Process implementation.
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Sammanfattning

Stindiga fordndringar och krav frin myndigheter och kunder tvingar
organisationer att anpassa sig till dagens dynamiska marknad. Utmaningar
som internationell konkurrens, Okat kostnadstryckt och en effektiv
resursfordelning ar bara nigra exempel pd vad organisationer for ndrvarande
star infor. Behovet av att hantera affarsprocesser har blivit uppenbart eftersom
processerna beskriver hur vil organisationen fungerar. Processer ses inte
langre som bara ett verktyg, utan som ett sétt att visualisera och standardisera
organisationen for att minska variation och sloseri.

Med begridnsade resurser har ABB HVC arbetat med affarsprocesser i 6ver 20
ar utan nagra anmarkningsvirda effekter. Under de senaste tre &ren har fokus
skiftat och affarsprocesser dr nu ett hett samtalsdmne. En stillning har tagits
och ABB HVC siktar nu pa att bli en processorienterad organisation. For att
bli en processorienterad organisation behover ABB HVC en stabil grund
uppbyggd kring processer. Detta projekt syftar till att tillfredsstilla en del av
denna grund genom att utforma en process for teknikavdelningen.

Eftersom teknikavdelningen idag saknar en definierad process kan de inte
tydligt beskriva hur de arbetar. Merparten av tiden spenderat under detta
projekt var inriktad pa att utforma en fungerande process och att identifiera
alternativ  for utveckling. Forskningstypen for detta projekt &ar en
forandringsfokuserad forskning med en aktionsforskningsstrategi. Det valda
tillvagagéngssattet ar att anvdnda design research metodiken med kvalitativ
datainsamling. For att samla in all den information som kravts for att slutfora
uppgiften, har en litteraturstudie och en empirisk analys av ABB HVC utforts.
Resultatet av detta projekt var en processkarta som beskriver arbetsflodet och
interaktionerna for teknikavdelningen. En genomforandeplan, verktyg och
forslag pé forbattringar har ocksd tagits med 1 rapporten for att ge
teknikavdelningen en strategi for hur man ska fortsitta processarbetet.

Nyckelord: Affarsprocess, Processdesign, Processledning, Processforbattring,
Processgenomforande.
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Preface

This report is a master thesis conducted at Blekinge Institute of Technology
under the topic of mechanical engineering with emphasis on innovative
sustainable product and service development. The work was performed at
ABB HVC in Karlskrona under the supervision of Professor Tobias C.
Larsson, BTH and of Project Engineering Manager Christer Persson, ABB
HVC. We want to thank Tobias for the presentation of the project and
guidance, but also Christer Persson for his allocated time, guidance and help
with necessary resources. Furthermore, we would like to thank all of the
employees at ABB HVC who helped us during this project. Thank you for
your time and sharing your knowledge with us. Additionally, we want to
thank you for being open and honest about your strengths, weaknesses and the
most frequently used phrase “this is how it always has been done”. As this
project highlights the end of our studies, we hope that this report is a
steppingstone for ABB HVC to move forward in becoming a process-oriented
organization.

As Admiral Hopper said:

“The most dangerous phrase in the language is, ‘We've always done it this
way.’” - Rear Admiral Grace Hopper, US Navy (1906-1992)
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1 Introduction

This project is a master thesis in mechanical engineering at Blekinge Institute
of technology for ABB High Voltage Cables (HVC) in Karlskrona. This
chapter describes the project’s background, problems, purpose, goal and
scope.

1.1 Context

It is no secret that all organizations want to improve the way they conduct
business. In today's dynamic market, organizations need the ability to respond
to change in competition and customer requirements, while providing a more
efficient resource allocation (Harmon, 2007). Current solutions may not meet
the requirements of tomorrow as organizations encounter stakeholder
requirements and challenges such as decreasing product life cycles and
increasing cost pressure (Neubauer, 2009). Additionally, Harmon (2007)
implies that the changes caused by the dynamic market means that managers
need to be smart and adjust to the changes in order to succeed. To survive in
the complex business environment while responding to the changes,
organizations attempt to improve and manage their business processes
(Seethamraju & Marjanovic, 2009). Processes are today viewed as assets
which require investments and development over time. In this context, the
concept of process maturity is increasingly relevant as organizations establish
a process-oriented view (McCormack et al., 2009).

ABB HVC has been working with business processes for over 20 years,
however, the organization’s rapid growth in recent years has created a more
serious demand of process management. With both increasing needs and
requirements of customers, the organization is now facing a change and needs
to focus on their processes to ensure the traceability and quality of their
products. Using business process management (BPM) can be a solution to that
problem, since business processes should ensure that customer requirements
are met (Ljungberg & Larsson, 2001), consider the following quote:



“By having affective processes in place an organization cuts down the amount
of ‘firefighting’ which takes place to maintain inefficient systems” - (Cooks,
1996, p.33)

1.2 The organization

ABB was formed in 1988 when the two companies: Allmdnnna Svenska
Elektriska Aktiebolaget (ASEA) and Brown Boveri (BB) merged. With the
headquarters located in Zurich, Switzerland, ABB operates in approximately
100 countries with 150,000 employees and is today one of the global leaders
in power and automation technologies. The ABB group is divided into five
business divisions with respect to trade and customers. ABB Sweden’s
headquarters is located in Visterds and the organization is divided into six
divisions in 30 locations with approximately 9200 employees under one CEO.
The organization's European cable production is located under the division
“Power Systems”. High Voltage Cables (HVC) 1s a sub-division of Power
Systems and is located in Karlskrona with approximately 800 employees.
HVC manufactures high-voltage cable for land and all sorts of marine cables.
HVC is in turn divided into ten departments, see figure 1. (ABB)
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Figure 1. Organization hierarchy structure.
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1.3 Background

The technology department (T) at ABB HVC consists of five functions:
project engineering, tender engineering, material & process, high voltage

laboratory and accessory design, see figure 2. High voltage laboratory,
however, is divided into four sub-functions: THL, THR, THT and THS.

The interconnection between the technology department's various functions is
today unstructured, where operations sometime occur "off the book" to ensure
that projects are progressing. As the organization has grown rapidly in recent
years, positions previously obtained by one person are now delegated over
several individuals. The unstructured control of how activities are performed
has led to emerged problems as projects prolong over time. In turn, the
technology department has identified the need of a traceable process to ensure
quality.

Department
(T) Technology

1

High Voltage
laboratory
(TH)

Project Tender
Engineering Engineering
(TO) (TT)

Accessory Material &
Design (TA) Process (TM)

Figure 2. The structure of the technology department.

1.4 Problem definition

ABB HVC's vision to become a process-oriented organization implies that
every department must define their processes and how they interact with other
departments. Today there are no such processes of how the technology
department (T) should work within a project, which is a big problem. T is
currently working with methods based in many years of experience. The
problem that arises today is that ABB HVC cannot control whether certain
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activities have been performed correctly or that some activities have been
excluded from the process. The undefined processes at T have led to the
absence of defined roles of responsibility, where some of the employees take
too much and other delegates. The undefined processes also lead to problems
when initiating new employees, where T cannot clearly describe how the
business is conducted. In turn, these problems may lead to variation in quality,
lost traceability of individual actions and an uneven workload on the staff.

1.5 Purpose and research questions

The lack of processes is today noticeable within the organization and of the
external customers. According to ABB HVC management, a tension between
external customers and the organization has been developed as some
customers wants to see and understand how the organization operates. Sadly,
ABB HVC interprets this as a lack of trust and not as the opportunity to reveal
what a great organization ABB HVC actually is.

To prevent this, the project goal is to study the current work at the technology
department and to analyze the department’s work with research in the subject
of business process design and management. The analysis is done to design a
functional process and to identify options for development. The goal and
vision of this project is to develop a process where operators easily and
clearly can see what the next step in the process is. Additionally, the goal is to
develop tools and methods for the process operators in order to carry out the
activities with as little variation as possible. To ensure that the purpose has
been reached, this report addresses the following questions:

RQ1: How can a process adjust the technology department to meet the
demands of the growing organization?

RQ2: How should the technology department’s process be presented?

RQ3: How can the technology department continue the process work?



1.6 Delimitations

The scope of this report is to focus on a project perspective, after the customer
contract has been signed until the cable system is installed and operational.
Therefore, the report will include the operational processes Manufacture
Cable (MCA) and Install Cable System (ICS). The operational process Create
Contract (CCO) which is executed in the tender phase will be neglected. The
designed process produced by this report will only map the second level of
detail according to the operational processes, see figure 8. This means that the
developed process will not map any activities of the third level. However, an
example of a third level sub-process will be mapped to ease the understanding
for further work. Furthermore, the report will mainly focus on the technology
department and will not map any activities performed by other departments.

1JND091418D2010
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Figure 3. ABB HVC Operational Process Map, first level overview.



2 Research methodology and approach

To reach the goals and purpose of this project, in a scientific manner, the
right method will have to be identified. The aim with the methodology is to
have the ability to determine areas of relevance and contribution to the study,
while still making the report detailed enough for an implementation of the
studied subject.

In this chapter, the selected methodology and approach will be presented. The
chapter starts with clarification of the research type, strategy, scientific
emphasis and approach. The chosen methodology for this project will be
stated in the end of every subchapter.

2.1 Research type

It 1s the purpose and questions of the study that defines the research design.
The research design is of relevance since it clarifies the studies approach
which in turn governs the data collection methods, operations, and other
factors of the research (Andersson & Borgbrant, 1998). Andersson &
Borgbrant (1998) states that there are four different types of research; Change
focused research, Evaluating research, Theory and model developing
research, and Testing research. To determine which type of research design
to use, Andersson & Borgbrant (1998) formed a guideline to determine the
type of research based on e.g. the purpose, questions and result, see table 2.1.



Table 2.1. Research type and the research process design (Andersson &
Borgbrant, 1998, p.21).

Elements in the research process

Research Research Choice of Methods for Analysis and Result Presentation
type question method data collection interpretation form
Change Measures Stakeholders Dialog Reversal Increased work
focused What is to be participation opened and In-depth data knowledge about | material
changed and Case study tied questions collection the process of Seminars
how should within change,
this be done? organization generally and in

and workplace

the specific case.

Evaluating Mapping Investigations Survey and Description of | Increased Internal and
what Inquiries interviews parts and knowledge of the | external
characterizes Qualitative whole studied reports
the object of and causation phenomenon, in
study quantitative reflection to

data stated goals and
intentions

Theory and Knowledge Expert and Source studies Accuracy Systematic Articles and

model Education specialist literature applicable documentation of | models

CEEEENEE  Development studies area draft concepts, features in
of new theories and articles
theories and models
models

Testing Hypothesis Laboratory Measurements | Empirical Facts about an Scientific
formation Investigation Simulations hypothesis object and its articles
What test properties, with
characterizes different
a special investigated

function?

variables, values
and greatness

Since this report will be based on existing research and theories of how to
create a process and how to implement a change, with the intent of an external
and internal report. This project can, according to table 2.1, argued to be an
evaluation research with a data collection method to hold interviews and
surveys with both qualitative and quantitative data. The problem with this
argument 1is that even though the presentation should result in reports, the
project treats the empirical change as well as the theoretical literature. This
means that stakeholder participation is necessary for the outcome of the end
result. Furthermore is the importance of in-depth data collection, to obtain a



best practice model. By that argument, this project is a change focused
research.

By the same arguments about elements in the research in table 2.1 this project
1s not a theory and model development research since it does not accumulate
any knowledge to develop any new theories. Furthermore, this project is not a
testing research since it does not attempt any laboratory research or
simulations. To evaluate the research type selected for this project, a “pros
and cons” table 1s needed, see table 2.2.

Table 2.2. Pros and cons of selected research type.

Change focused research

Pros ‘ Cons

The intended questions according to table 2.1 The research questions can be too broad and will need well
is well aligned with this project defined scope and delimitations

Stakeholders participation creates validity in Need stakeholders participation, which can be difficult in a

the empirical study large organization
In-depth data from the organization validates The need of in-depth data from a large organization with
the change proposal accuracy many different inputs

The intended result according to table 2.1 can The intended presentation form according to table 2.1 is not
become a result for the organization to use aligned with the intended presentation form of this report

The evaluation, presented in table 2.2, shows the importance of fully
evaluating the scopes and delimitations for this project. It also shows that the
stakeholders in the organization need to be identified and participate in the
empirical research. Furthermore, it shows that the accumulation of in-depth
data is necessary for this report with the importance of the project group’s
ability to get access to all the needed documentation. For the result, it is
evident that the intended report is going to be used as working material and
could be censored for external reviews.



2.2 Research strategy

For further specification of the research methodology presented by table 2.1,
Yin (2009) argues that the research methodology depends on three criteria:
The form of research question, if there is a required control of behavioral
events and if the research focuses on contemporary events? Yin (2009) formed
a guideline table to help in this subject, see table 2.3.

By answering why there is a need for each step in the process model, how
ABB HVC currently operates in the organization and #ow processes should be
designed. This project can, according to table 2.3, be categorized as a case
study strategy, since it is focused on contemporary events and does not
require control of behavioral in the event. A relevant problem that comes to
mind with the arguments from Denscombe (2010) is that a research with the
purpose to solve a problem and to present a best practice is in fact an action
strategy, and 1s not the same as a case study strategy. The action strategy is,
however, not presented in the guideline table from Yin (2009).

Table 2.3. Relevant situation for different research methods (Yin, 2009, p.8).

(1) (2) (3)
Form of i
_ Requires Control of ~ Focuses on

METHOD Research Question  popo ool Events? Contemporary Events?
Experiment how, why? yes yes
Survey who, what, where, no yes

how many, how

much?
Archival who, what, where, yes/no
Analysis how many, how

much?
History how, why? no no
Case Study how, why? no yes




Lekvall & Wahlbin (1993) argues that a case study is conducted to research in
depth for an isolated event. This is supported by Ejvegard (2009) who also
states that a case study’s advantages are that it does not need to evaluate the
entire system. Therefore a case study should be carefully presented, since the
result could be an isolated event and would not represent the reality of the
entire system. Denscombe (2010) states that; the purpose of a case study is to
understand the complex relationship between factors as they operate within a
particular social setting. This setting or case is not created by the researcher
but exist prior to the research and is hoped to exist after the research is
complete (Denscombe, 2010).

Denscombe (2010) argues that an action research is normally associated with
small-scale “hands-on’ research. This process involves those affected by the
research in the design and implementation of the research, to encourage them
to participate as collaborators. The four defining characteristics of an action
research are, according to Denscombe (2010), as follow:

e Practical — The research is aiming on dealing with real-world
problems.

e Change — Regarded as an integral part of the research and is used both
as a way of dealing with the practical problem as it is to discovering
more about the phenomenon.

e C(Cyclical Process — Involves a feedback loop in which initial findings
can generate possible findings for change.

e Participation — Participants are the crucial people in the research
process and should be active.

Since this project’s goal is to create a change in the settings by introducing a
new process to the studied department, this research will not be a case study
research as argued by Yin (2009), but an action research as argued by
Denscombe (2010).
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2.3 Scientific emphasis

According to Saunders et al., (2009) there are two different scientific
emphases to a research. If the research’s nature is to study the meanings of
human attachments to an event or, as a researcher, be a part of the study, it
means that the research has an inductive emphasis. The inductive emphasis is
always based on empirical data to create a hypothesis on the studied event
which makes the study more flexible.

The opposite of the inductive emphasis is the deductive emphasis. The
deductive emphasis is controlled by scientific principles where the result of
the research should move from theory to data. The deductive emphasis is
always based on theories where the researcher is independent of the studied
event (Saunders, et al., 2009). Gummesson (2000) argues that a mix between
an inductive and a deductive emphasis is something that all research
eventually adopts and is called an abductive emphasis.

Since this report is based on theories about processes with the interest of
implementation, it would initially be argued that it is a deductive research.
But since the empirical study of the organization’s processes affects the
analysis methodology, it creates several inductive elements and would
therefore be argued to be an abductive research according to the statements
provided by Gummesson (2000).

2.4 Data collection methods

2.4.1 Types of data

According to Saunders et al., (2009); Lekvall & Wahlbin (1993); Eriksson et
al., (2006); Denscombe (2010) there are two types of data as well as two types
of data qualities. The two data types are the quantitative and the qualitative
data and are received by different input to the data provider or informant. The
quantitative data is based on meanings derived from numbers, where the
collection results in numerical and standardized data. The analysis of the data
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1s conducted through the use of diagrams and statistics. According to Lekvall
& Wahlbin (1993), a quantitative study is often listed as a case or survey
study with narrow selections. The qualitative data is based on meanings
expressed through words, where the collection of data is non-standardized and
requires classification into categories. The analysis of qualitative data is
conducted through the use of conceptualization (Saunders et al., 2009).

2.4.1.1 Data quality

The two data qualities are called primary data and secondary data (Lekvall &
Wahlbin, 1993; Arbnor & Bjerkne, 1994; Eriksson & Wiedersheim-Paul,
2006). The primary data is the data directly gathered by the researcher e.g.
interviews, field studies, experiments etc. According to Lekvall & Wahlbin
(1993), there are virtually no research which is solely based on primary data
since there 1s always a phase where there are reasons to use secondary data.
The secondary data is derived by data already collected in another context
(Lekvall & Wahlbin, 1993). The disadvantages with using secondary data is
that the researcher relies on data which is not produced specifically for the
study (Denscombe, 2010; Lekvall & Wahlbin, 1993)

2.4.1.2 Data sampling

For the sampling of data there are, according to Lekvall & Wahlbin (1993)
and Denscombe (2010), two types of sampling techniques called probability
sampling techniques and non-probability sampling techniques. The difference
between these two techniques is that the probability sampling derives from
quantitative data to calculate the risk of errors of different sizes, while in non-
probability sampling; the researcher refers to more intuitive and qualitative
judgment of error. The different techniques are divided into sub techniques as
following:
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Table 2.4. Sampling techniques (Denscombe, 2010, Lekvall & Wahlbin,
1993).

Probability Sampling Techniques ‘ Non-Probability Sampling Techniques

Random sampling Purposive sampling
Systematic sampling Snowball sampling
Stratified sampling Theoretical sampling
Quota sampling Convenience sampling

Cluster sampling

Multi-stage Sampling

The sampling technique used in this report will be the non-probability
sampling technique; purposive sampling. The purposive sampling technique
1s, according to Denscombe (2010), based on the researchers’ existing
knowledge about the specific people or events studied. The researchers are
deliberately selecting particular participants, since the selected participants are
seen to be able to deliver the most valuable data. In this report, the identified
key players will be selected participants. The chosen events will be the
technology department’s interactions with other departments.

2.4.2 Literature study

The literatures were found at BTH library in Karlskrona and were used as the
basis for the theoretical part in this report. It provided a platform to design the
resulting process map as well as how to implement the change of project to
process-orientation. The scientific literature e.g. peer-reviewed research
papers were found using the search engine; BTH summon-serials solutions
and Google Scholar.

13



The initial search strings used were: process, business processes, process
improvement and implementation. These resulted in several articles outside of
the subject and were needed to be changed. Therefore, the search strings were
altered to; business process management, process mapping, business process
implementation, business process improvement and business process
reengineering which lead to a manageable amount. Books and peer-reviewed
articles in the subject will be analyzed for frequently used sources of
literature. The wvalidation of the literature will be done by using well
acknowledged authors in the relevant subject.

2.4.3 Interviews

According to Arbnor & Bjerke (1994) interviews can be performed in four
different ways:

e Personal interview (between four eyes)

e Telephone interview

e Mail survey

e Group survey (a equal survey for the whole group, collected by the
interviewer)

The fourth way (group survey) is, according to Lekvall & Wahlbin (1993) and
Eriksson & Wiedersheim-Paul (2006), not set as a way to conduct an
interview. Lekvall & Wahlbin (1993) and Eriksson & Wiedersheim-Paul
(2006) state that only the three first ways are conducted, where Lekvall &
Wahlbin (1993) further states that there is a distinct difference in properties
and detail design. Furthermore, Lekvall & Wahlbin (1993) states that the
separate case often strikes a trade-off between conflicted desires which have
to be decided by the research purpose and structure in general. According to
Arbnor & Bjerke (1994) an interview can be standardized or non-directed
where standardized interviews mean that the questions are the same for all the
interviewee, this means that the answers can later be compared. The non-
directed interview can have different questions for each interviewee, which
gives a low standardization and is in turn hard to compare at a later stage.
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According to Denscombe (2010) and Lekvall & Wahlbin (1993) an interview
can take many shapes. From a structured interview with pre-written questions
in great detail, or to be a totally unstructured interview where the interviewer
and the interviewee discuss the issues presented. Denscombe (2010) also
describes a third shape called a semi-structured interview, where the
interviewer has a clear list of issues to be addressed. The semi-structured
interview, however, lets the interviewer be more flexible in the order of which
questions to ask and lets the interviewee develop ideas and speak more freely
on the issue presented. The answers of a semi-structured interview are always
open-ended which means that the interest of the interviewer is in the
elaborations from the interviewee.

2.4.3.1 Personal interviews

The personal interviews or the “ome to ome interviews” is according to
Denscombe (2010) the most common form of an interview, where the
researcher meets the informant one on one. A reason for its popularity is for
its easiness to be arranged. According to Lekvall & Wahlbin (1993) the
personal interviews’ biggest advantage is its unlimited opportunities with
range of stimuli that can be used. The interview can also be quite
comprehensive if the interviewee finds it interesting. A good practice is to
always take notes of the interview, even if it is being recorded. Positive
aspects of a personal interview, according to Eriksson & Wiedersheim-Paul
(20006) are that it is a controlled situation and can be used for complex issues.
Furthermore, the interviewer can use visual tools, follow up on previous
answers and use the interviewee’s body language to understand the
knowledge or feeling of the interviewee in the specific issue.

The problems with personal interviews, according to Lekvall & Wahlbin
(1993), is that they can be much more expensive than a mail survey and it can
be hard for the interviewee to allocate the time that is needed. This is
supported by Eriksson & Wiedersheim-Paul (2006) who also states that a
downside with personal interviews is that it can be hard to ask personal
questions, since it is not confidential. Eriksson & Wiedersheim-Paul (20006)
and Arbnor & Bjerke (1994) further states that the interviewer and
interviewee can affect each other, which is called the interviewer effect. This
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effect i1s further stated by Denscombe (2010) to be based on that the
information from an informant does not always describes the truth, but a
preferred way, and can therefore not automatically be assumed to be true.
Denscombe (2010) argues that the statements of the interviewee can be
affected by the identity of the research.

2.4.3.2 Telephone interviews

According to Lekvall & Wahlbin (1993) a telephone interview is somewhere
between a personal interview and a mail survey. Without losing the benefits
from a personal interview, a telephone interview can be less costly and can be
made quickly. Problems with the telephone interview, according to Lekvall &
Wahlbin (1993), are the limitations in the amount of time that can be
allocated. If the interviewee is not highly engaged in the raised issue, it could
be hard to keep up the interest of the interviewee. Lekvall & Wahlbin (1993)
therefore states a practice to only use five to ten minutes for less engaged
interviewees, and thirty minutes for more interested interviewees.

2.4.3.3 Mail surveys

According to Eriksson & Wiedersheim-Paul (2006) a mail survey has several
benefits over an interview. The cost per informant and interviewer effect is
both problem areas that the use of a mail survey can overcome. A mail survey
is also usable to collect data formulated by issues with long response
alternatives (Eriksson & Wiedersheim-Paul, 2006). Eriksson & Wiedersheim-
Paul (2006) also argues that a guideline of the amount of questions to be
asked for a survey with free answers should not contain more than twenty
questions. If the questions are bound by the researcher, the survey should not
contain more than sixty questions.

Problems that may occur with a mail survey are, according to Lekvall &
Wahlbin (1993); Eriksson & Wiedersheim-Paul (2006), the time it takes for
the researcher to collect the data, the low response frequency and to follow up
of certain questions.

In this project, personal interviews will be held in a semi-structured shape, see
appendix 1. This is chosen because of the open answers that generates
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elaboration from the interviewee and gives the research in-depth data of a
specific issue. Furthermore, according to the methodology stated by table 2.1,
the collection of in-depth data is to be the evident choice for this type of
research. The reason for the choice of conducting personal interviews is based
on allocated time available at ABB HVC and the preference to record the
primary data. Furthermore, the cost per informant will be low since the
interviews will be conducted on-site at an ABB HVC facility. However,
internal phone and mail services will also be used but only in the context to
rule out misunderstandings. Further benefits of conducting personal
interviews are the flexibility of questioning and the low risk for loss of

information, see table 2.5

Table 2.5. Comparison of the interview alternatives (Lekvall & Wahlbin,

Cost per informant

Speed of data collection

Administration of field
work

Risk of large losses

Control of informant

Control of environment
when replied

Anonymity for informant

Flexibility of questions

Possible range of
questions

Limitations of questioning
techniques

Possibility to ask

knowledge questions

1993,

Personal Interview

p.-185).

Telephone interview

Mail survey

High Low Low

Relatively high High Low

Relatively high High Simple

Low Medium High

Good Good Poor

Limited (good if the interview is | Poor (however, easy to call Poor

held in own premises) back)

Impossible Impossible Possible

High Relatively high None

Max: 2-3 hours Max: 5-30 min Max: 5-10 pages

None

Major (verbal, written has to
be sent in advance)

Major (only simple, self-
explaining questions)

Good

Doubtful

Poor
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2.4.4 Observations

According to Denscombe (2010) there are two main types of observation,
participant observation and systematic observation. These types of
observations offer the researcher the change to collect data by witnessing the
event in first hand. The systematic observation is originated from social
psychology and is mainly used to produce quantitative data and the use of
statistical analyzes. The participant observation is mainly associated with
sociology and 1s use to produce qualitative data. According to Lekvall &
Wahlbin (1993), a participant observation is used when the researchers is a
part of the observed event. Additionally, Lekvall & Wahlbin (1993) states that
an observation can be structured or unstructured. An observation is structured
if the researcher, or observer, knows what behavioral patterns is going to
occur and can therefore create a schedule for registration. An unstructured
observation is when the researcher, or observer, observes the entire setting
without any previous knowledge.

Lekvall & Wahlbin (1993) further states that an observation can be open or
masked. The masked observation is conducted when a researcher, or observer,
observes something or someone without stating the observation. An example
of this could be to visit an exhibition and study the visitors’ movements. The
open observation is more forthcoming by letting the observed person know
about the observation. However, open observations can become a problem
since there are, according to Lekvall & Wahlbin (1993), risks that researcher’s
presence can affect the observation. Furthermore, an observation can be a self-
observation where the observers observe themselves. According to Arbnor &
Bjerke (1994), there are four types of observations, see table 2.6. As Lekvall
& Wahlbin (1993) argued about open or masked observation, Arbnor &
Bjerke (1994) states that a total observation, which is a masked observation, is
technically complicated and is ethically questionable when involving people.
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Table 2.6. Observation type according to the circumstances (Arbnor &

Bjerke, 1994, p.242).

The observers
interaction
with the
observed

High

Low

The observed individual’s
knowledge about the observation

Participant Observation Total Participant observation

Slight participant observation Total Observation

The problems with an observation, according to Lekvall & Wahlbin (1993)
and Arbnor & Bjerke (1994), is that the researcher cannot observe knowledge,

opinions, values, etc. but only behaviors and contemporary events.

For this project, a participant observation will be used because of the
arguments from both Denscombe (2010) and Arbnor & Bjerke (1994) who
states that this is most aligned with the project’s methodology.

2.4.5 Organizational documents

Denscombe (2010) states that documents can be treated as a source of data in
their own right and can be collected from six different sources:

e (Government publications and official statistics

e Newspapers and magazines

e Records of meetings

e Letters and memos

e Diaries

e Website pages and the internet

Since Denscombe (2010) writes about small-scale social research projects, the
governmental documentation and official statistics can be seen, for this

project, as the same as governing documentation from ABB HVC. According
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to Denscombe (2010) the government publications can be categorized into
three different documentary sources of information.

e Authoritative — Data has been produced by experts and have
credibility.

e Objective — Data that has been produced by officials and is regarded as
impartial.

e Factual — In the form of statistics, derived into numbers as hard facts
which there are no indecency about.

Problems that can occur when using documentation is, according to
Denscombe (2010), the credibility of the source together with the need of
evaluation on the authority of the documentation. The researcher also needs to
examine if the documents are up-to-date in order to evaluate the reliability of
the source.

For this project, the documentation used will be authoritative documents
provided by ABB HVC and records of meetings. This is done to validate the
result of the report and of its possibilities of implementation. Problems that
can occur are that documents may be out of date and therefore validation of
the documents will be needed. This will be done by questioning the
documents between different departments to see if everyone accepts the
authority of the documentation. It is also important that this report only use
documents which are available for all the employees at ABB HVC.

2.5 Validity and reliability

Eriksson & Wiedersheim-Paul (2006); Lekvall & Wahlbin (1994) defines
validity as a measuring instrument’s ability to measure what the instrument is
intended to measure. If the measurement is about efficiency, the study should
give notice about it.
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2.5.1 Types of validity

To validate a research, there are four types of validity; internal validity,
external validity, concept validity and face validity

2.5.1.1 Internal validity

According to Arbnor & Bjerke (1993), internal validity, or relevance, intends
to examine the relationship between the research process and the underlying
theory in which the research is based upon. The research hypothesis should be
formulated in such a way that the theory used as a base 1s needed. According
to Yin (2009), an internal validity is only used for explanatory or causal
studies, not for descriptive or exploratory studies. Yin (2009) further argues
that internal validity seeks to establish a causal relationship, where certain
conditions lead to other conditions, as distinguished from spurious
relationships. Eriksson & Wiedersheim-Paul (2006) argues that the internal
validity can be examined without collecting empirical data. Further Eriksson
& Wiedersheim-Paul (2006) states three types of problems with internal
validity:

e The definition includes the measuring instrument as well as something
beyond it.

e The measuring instrument includes the definition as well as something
beyond it.

e The measuring instrument partially includes the definition as well as
something beyond it.

These problems occur when assessing the validity by classification for the
delimitations set by the research. Merriam (1994) states that the researchers
have six basic strategies to ensure internal validation:

e Triangulation — The use of several scientist / researchers / informants /
methods to confirm the result of the research.

e Participation control — The informants control the given information
to see what interpretations the researcher has made and thereafter take
a stand to the validity of the research result.
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e Observation for a longer period of time — provides more data which
makes it more valid.

e Horizontal scrutiny and criticism - the researcher’s partners provides
comments and feedback.

e Participations approach — the participants of observation in the
research is involved in all parts of the research.

e C(larification of biases — the researcher expresses explicitly the starting
points, underlying assumptions, worldview, and theoretical
perspectives when the investigation starts.

2.5.1.2 External validity

External validity relies on the ability to generalize the result outside of the
current research area. The external validity is measured in the ability to use
the result on other similar events outside of the research (Arbnor & Bjerke,
1993). This is further supported by Yin (2009) who states that external
validity defines the domain to which a study’s findings can be generalized.
The example provided by Yin (2009) is; if a study of a change focused
neighborhood is focused on one neighborhood, would the result work on
another neighborhood? Eriksson & Wiedersheim-Paul (2006) defines external
validity as the consistency between the measurements provided when using
the operational definition and the reality, which is the same argument as
provided by Yin (2009). Further, Eriksson & Wiedersheim-Paul (2006) states
that the external validity relies on the data collected e.g. old data creates poor
external validity. External validity is also independent from the internal
validity and cannot be determined without knowing how the empirical data
has been collected.

2.5.1.3 Concept validity

Lekvall & Wahlbin (1994) states that a research has good concept validity if
the measured result match with the research theories. To have in mind is that
if the measured result and theories does not match, it could be because of
incorrect theory.
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2.5.1.4 Face validity

According to Arbnor & Bjerke (1993), face validity is a fair consideration of
the research result. This can be done by the researcher or by an expert in the
field. Lekvall & Wahlbin (1994) argues that if experts examines a survey and
finds the questions to be sensible according to the research purpose, the
research can be argued to have reasonable validation. This argument is
attesting those of Arbnor & Bjerke (1993). Yin (2009) states that the face
validity can be provided by:

e Using multiple sources of evidence
e Establishing a chain of evidence
e Have key informants reviewing a draft of the report.

2.5.2 Reliability

According to Eriksson & Wiedersheim-Paul (2006), reliability is the ability to
create the same result from the measuring instrument if the research would be
done again by other researchers. Which is the same as Yin (2009) argues that
reliability is about demonstrating that the operations of study can be repeated
with the same result. This means that the measuring instrument e.g. survey,
have to provide a stable and reliable finding. The reliability can, according to
yin (2009), be assured by using protocols and developing a database for the
findings. Lekvall & Wahlbin (1993) argues that it can generally be said that a
low reliability is the result from a poor defined measuring method. The more
clear and unequivocal the questions are, the higher success of standardization
will be, which in turn provides a higher reliability. According to Gummesson
(2000), reliability fulfills three functions:

e A police function — Makes sure that the researcher do not fake the
result

o An intelligence test — Examines if the researcher’s reasoning is logical

o A substitute for validity, when validity seems to be beyond reach — The
researcher establishes reliability and assumes validity
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To ensure internal validity and reliability in this report, participation control,
participation approach, triangulation and horizontal scrutiny and criticism will
be used. This will in turn create face validity as argued by Yin (2009). To
ensure external validity, this report will describe how all information was
gathered and used at ABB HVC to make sure that the result would be able to
be recreated by another department at ABB HVC.

2.6 Research approach

According to Blessing & Chakrabarti (2009) there are several research types
to work with when considering the nature of the research being done. The
nature is in turn governed by the researchers’ thoughts of the end result. Even
though the types of research may be different, the framework can according to
Blessing & Chakrabarti (2009) still be the same. Blessing & Chakrabarti
(2009) therefore propose the DRM to be a guideline for the research.

The methodology (DRM) is conducted in four steps to study and to analyze a
design problem e.g. process mapping, see figure 4. In the first step (research
classification), the researcher uses literature studies to understand the research
and to establish its goals. In the second step (descriptive study 1), the
researcher studies the organization to understand the problem and its
complexity. With the knowledge of the literature and the empirical data, the
third step (perspective study) becomes the stage in which the researcher
makes a hypothesis of what the design should include and why. This
hypothesis is evaluated in the fourth and final step (descriptive study 2). The
final result becomes an evaluation of how the design can benefit the
organization, which is then compared to the research goals. The methodology
encourages the researcher to contribute with empirical data to move forward
for a final evaluation, which make this methodology a clear choice for this
project.
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Figure 4. Design Research Methodology (Blessing & Chakrabarti, 2009).

This project’s approach on the research is to use the design research
methodology (DRM) as described by Blessing & Chakrabarti (2009). Since
the core purpose of the organization is to get products on the market, DRM is
well aligned to this project and its purpose of studying the benefits of working
with processes at ABB HVC.

The approach in the empirical analysis of the technology department at ABB
HVC is to be at the organization in order to interview and observe the
identified stakeholders, as stated in chapter 2.2. Since the project consists of
two writers, the writing will be conducted using a shared online document
where editing can be done by both writers. Programs like Word, Excel and
PowerPoint will be used during the project. For the mapping of processes, the
program Microsoft Visio will be used to visualize the process map.

During 20 weeks, this project will examine the processes of the technology
department at ABB HVC and analyze both benefits and disadvantages of

25



processes to find options and solution for an implementation. The empirical
data will be based on gathered information as stated in chapter 2.1 and 2.2.2.
Together with the literature review in the subject, the report will analyze the

mapping of a process and its benefits to the organization. The approach of this
project will be as described in figure 5.

Phase 1.
Understand the
theory behind
processes and
the
organization's
needs

Phase 2:
Evaluation of
ABB HVC's
current and

future benefits

Research clarification

|

Project's goal and
scope

|._

‘ Descriptive study 1

Understand the needs
of Tand ABB HVC

compare |

l Perspective study

1

Use the theories and
empirical data to
identify a mapped
process for the T

‘ Descriptive study 2

Ll

Evaluation of the
created process and
its benefits for the
organization

Figure 5. Summary of the methodology process for this project using the
DRM approach.
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3 Literature review

The literature review presented in this chapter starts by clarifying the
difference between a function and a process-oriented organization.
Furthermore, the chapter defines a process and explains the surrounding
process elements.

3.1 The process-oriented organization and its
predecessor

3.1.1 The function-oriented organization

A functional organization can be said to be an operation with respect to
specialized functions such as marketing, purchasing, product development
and production. Sandholm (2008) and Ljungberg & Larsson (2001) among
others describe the functional organization as vertical and hierarchical. The
management of the functional organization conducts business through
guidance involving quality policies and set goals for operations such as
quality goals. When these guidelines are decentralized down in the
organization, the functional structure i1s followed and specialized departments
manage their respective part of the business (Sandholm, 2008). Sandholm
(2008) argues that there are risks to an organization based on functions, such
as territorial division, department thinking and sub-optimization. Ljungberg &
Larsson (2001) believes that these disadvantages also lead to bureaucracy,
internal power struggles, lack of customer focus and difficulties for the
organization to adapt to changing conditions and customer requirements.
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Figure 6. A functional organization with cross functional flows (Lennart
Sandholm and Lars Sorqvist, Process orientation and process management,

Sandholm Associates AB).

Operations in the functional organization are conducted accordingly in
horizontal processes, where flows of products (goods and services) move
crosswise through departments (Sandholm, 2008). This normally means that
managers in a function-oriented organization are only responsible for a small
part of the process (Ljungberg & Larsson, 2001). Sandholm (2008) also
highlights that the responsibility is often unclear for these processes, which
leads to that the functions are allocated resources and given goals, which does
not apply for the horizontal processes. This means that the managers in the
functional organization bear the responsibility for development of the process,
its activities and to manage the assigned resources. To manage resources often
includes taking care of, motivating and developing staff which means that the
manager's role requires a very broad range of skills (Ljungberg & Larsson,
2001). The result leads to inefficient processes and the risk of not fulfilling
total customer satisfaction (Sandholm, 2008).
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3.1.2 The process-oriented organization

An organization is about to become process-oriented when the organization
has agreed upon the process concept and that the organization is working to
use this. Simply put, the organization is about to become process-oriented, as
the purpose of the organization is to change the business so that the processes
are the starting point for the way to look at, design, lead, operate and develop
the business (Ljungberg & Larsson, 2001). Ljungberg & Larsson (2001) has
subsequently summarized the conceptual perspective in the following points:

The view of the business 1s seen as a system of value-added processes. The
organization prioritizes differently and the everyday decisions are affected in
another manner such as how to add value to the customer. Employees see
their role in a larger context, and based on how they contribute to the whole.

The design of the business 1s structured so that the processes are the starting
point for the organization and how the organization as a whole should be
formulated. Functions have been transformed into competence and resource,
and no longer exist in their previous structures.

The business leadership 1is still a relatively unexplored area of process-
oriented organizations. Although, Ljungberg & Larsson (2001) states that the
process-oriented organizational leadership probably will not be so much
different from what we today call the leadership of tomorrow or modern
leadership. Ljungberg & Larsson (2001) highlights that many leaders have
ambitions to change their leadership, but there is a big difference between
wanting, knowing how and be able to. Thus, there should be a diverse and
partially new view of e.g. power with respect to control over decision-making,
knowledge and information.

In operating its business, it is relatively natural that labor and management in
the process-oriented organization is built around processes. In general, these
processes are the basis for how the responsibility, authority and resource
allocation is distributed. The operational work in the processes is carried out
by team-based solutions enabling a holistic view, new solutions and
efficiency.
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Development of the business is progressed by both short and long term
perspectives, which seeks to create balance in the process, between processes
and the organization's other systems and structures.

The concept of processes should influence the entire organization and can be
seen as a cultural element where processes at all levels are actively managed
and developed. The goal is that all employees are starting to look at their own
work and that the organization's business is based on the customer/supplier
model (Rentzhog, 1998). The customer/supplier model will be further explained in
chapter 3.2.3 Business process management. Therefore, the process-oriented
organization requires a holistic view, which means that those who work in the
processes also have a responsibility towards a natural entity, from customer
needs to customer satisfaction (Ljungberg & Larsson, 2001). To lead the
organization towards increased competitiveness will mainly be a matter of
developing the organization's processes. The approach of being process-
oriented will then support a cultural change in key areas such as focus on core
business, customer orientation, continuous improvement and learning
(Rentzhog, 1998).

3.2 Processes

3.2.1 Defining a process

Today, there are many speculations about what a process is and how it should
be defined; usually it is defined as a chain of activities that are repeated in
time (Bergman & Klefsjo, 2012). This definition is very broad, fuzzy and
explicit. The intention of a process is to satisfy customer needs, whether that
customer is internal or external, but without customer needs the process have
no right to exist (Rentzhog, 1998). The process starts with an identification of
customer needs and ends when the customer needs have been met. The
identification of customer needs triggers a number of activities that mutually
interact to satisfy and make the customer pleased. It is the customer needs, the
mutually interacting activities and the customer satisfaction that fulfills the
description of a process (Ljungberg & Larsson, 2001). According to Bergman
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& Klefsjo (2012), there are specific properties that can characterize a process,
those are:

e A process has a beginning and an end (a first and a last activity)

e A process has a customer and a supplier

e A process consists of a network of constituent activities

e A process adds value to the result and can be repeated time after time

Since a process describes coordination between individuals who interact and
these individuals’ competence, the process must be seen in context (Bergman
& Klefsjo, 2012). By describing the organization in processes, it becomes
easier to understand how the various parts work together to create value for
customers (Ljungberg & Larsson, 2001). For a more structured way to
describe a process, this report has used a variety of definitions so that the
reader can get a better view of how the term process can be formulated. (Some
of the following definitions have been freely translated)

“We define a business process as a collection of activities that takes one or

more kinds of input and creates an output that is of value to the customer.”
(Hammer & Champy, 1993, p.35)

“A process is a chain of activities in a recurrent flow that creates value for
the customer” (Rentzhog, 1998, p.30)

“A process is a network of activities, which are repeated in time, and whose

purpose is to create value to any external or internal customer” (Bergman &
Klefsjo, 2012, p.457)

“A process is a repetitively used network of in order linked activities that use
information and resources to transform an in object to an out object, from
identification to the satisfaction of customer needs” (Ljungberg & Larsson,
2001, p.23)

Since Rentzhog (1998) points out that a common understanding rarely is
achieved by only communicate definitions of process concepts, this report has
chosen Ljungberg’s & Larsson’s definition to proceed with since it describes
the sequence of events in a process in a more defined manner. To rule out
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misunderstanding, the theory part of this report will hereby use the definition
provided by Ljungberg & Larsson (2001). The definition contains five key
words that systematically describe the process and will be explained a bit
further.

e [n Object — what starts the process, without an in object the
process/sub-process/activity cannot begin

e Activity — the action that refines objects or other inputs

e Resources — what is needed for the activity to be performed

e [nformation — that supports and/or controls the process

e QOut Object — the result of the transformation and in object to the next
activity in the process

Information

In Object l T . Out Object
(O——— Activity >—D

| Transformation |

Resources ]

Figure 7. Process Components (Ljungberg & Larsson, 2001).

The in object may come from suppliers that exist within the company
(internal suppliers) or outside the company (external suppliers). The out
object is the result of the process and should have greater value than the in
object, the out object is intended for customers who may be internal or
external. The out object is achieved by one or several activities that refines
and transforms the in object (Sandholm, 2008). According to Sandholm
(2008), there are various kinds of transformations that can refine an object,
those are:
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e Physical — e.g. the manufacturing processes

e Geography — e.g. movement and storage

e Businesswise — e.g. banking services or sales

e Information-wise — e.g. how information is compiled and reported,
data processing and budgeting

Besides transformations, processes are characterized through steering and
repeatability. Steering can be described as the use of information and
resources to affect the transformation of the activity, so that the out object
becomes the desired output. Repeatability means that the process can be
repeated again and again, in the same way. Repeatability also means that it
will be essential to analyze the processes in depth because even small
improvements can give origins to great results when the process is used
repeatedly (Ljungberg & Larsson, 2001).

It often occurs that the word process is used in the wrong context. Commonly,
the words project and function are confused as processes, but this is not true
(Rentzhog, 1998). A characteristic feature of the process is that it can be used
over and over again, which distinguishes a process from a project (Ljungberg
& Larsson, 2001). A project is not a process because the activity chain is
unique. However, a project can implement a project process i.e. a process of
managing projects and thereby take advantage of experiences from one
project to another (Bergman & Klefsjo, 2012). To work in a project does not
necessarily mean that the organization knows of and develops their processes.
A project or a project-oriented approach does not guarantee that the work is
process-oriented. There are organizations doing project work where the
processes used for projects are not in any significant extent nurtured
(Ljungberg & Larsson, 2001). To define how a process is different from a
function, we simply look at their purposes. A process satisfies a need while
the function's purpose is largely a task which a person or thing must perform
(Ljungberg & Larsson, 2001). A function cannot be a process, but a function
can be a part of a process.
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3.2.2 Different types of business processes

Dividing the business into processes is a step in the right direction if the
organization in a more structured way wants to be able to describe and clarify
the work of the organization. Without documented processes, it is not clear
that any structured development of the business or its processes are
conducted. Instead of described processes, many organizations use
champions, i.e. people who receive praise and attention because they know
the way things usually are done. This can make the organization very
vulnerable when its champions of one reason or another ends their
employment. Organizations without defined and mapped processes probably
works even without any sensible quality assurance, which makes it harder for
the organization to expand and evolve since that the organization cannot
effectively explain to new employees how business is conducted (Ljungberg
& Larsson, 2001).

Processes should be structured for the task it has. The most common way is to
look at the type of customers that the process will create value for (Bergman
& Klefsjo, 2012). As mentioned before, a process aims to satisfy identified
customer needs. It is often common within organizations to identify more
processes than necessary. It would for example be completely irrelevant for
an organization to describe a process for "sales to order" and one for "order
to delivery"”, when the natural process should be "sales to delivery” because it
1s coherent. In order to distinguish the processes, they have been divided into
three types: operational processes, supporting processes and management
processes.

3.2.2.1 Operational processes

The operational processes task 1is, according to Sandholm (2008) and
Ljungberg & Larsson (2001) among others, to meet external customer needs
and to improve the products and services the company offers. Usually, the
organization has one to three operational processes to realize the
organization’s business concept (Bergman & Klefsjo, 2012). When the
operational processes are identified and examined, the organization can
distinguish the processes that are particularly significant and important to the
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organization. The operational process represents the organization’s existence
and without it the organization would cease to exist (Ljungberg & Larsson,
2001). To give a description of the operational process, the organization needs
to generalize the purpose of the business at a high level, e.g. the
manufacturing process, the distribution process or the product development
process. According to Sandholm (2008), operational processes may also
include billing, marketing, and order processing if it is the organization’s core
business model. To identify the operational processes is a first step towards
creating the conditions for a process-oriented business. Ljungberg & Larsson
(2001) have formulated four supporting arguments why an organization
should develop an operational process map:

e In order to describe the business from the customer's perspective

e In order to create a holistic understanding of the organization

e To identify the key operational elements

e To clarify how parts in the organization works together to create an
entirety

3.2.2.2 Supporting processes

Supporting processes have the task to provide resources to the operational
process. This means that the supporting processes have internal customers
(Bergman & Klefsjo, 2012). Unlike the operational processes, there may be
many supporting processes that enable the organization to develop. According
to Ljungberg & Larsson (2001), the supporting processes will determine in
which direction the company is going to develop. The supporting processes
should clearly justify the goal of the business, create a structure for economics
and resources to meet the conditions of the target, and finally, monitor the
organization’s development. This means that supporting processes are
processes that are needed for the company to operate as accurate as possible,
but is not absolutely critical to the success. It is important to distinguish which
supporting processes that are the most relevant to the organization (Ljungberg
& Larsson, 2001). Supporting processes should therefore never be given
intrinsic value, but always be considered for the support they provide the
operational process. This does not mean that the supporting processes are of
minor importance. On the contrary, the supporting processes often play a
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crucial role for the operational processes success (Rentzhog, 1998). Examples
of supporting processes may be recruitment processes, financial processes and
maintenance processes.

3.2.2.3 Management processes

The task of management processes is to decide on the goals and strategies
needed to control and coordinate the organization (Ljungberg & Larsson,
2001; Bergman & Klefsjo, 2012). This means that the management processes
as well as the supporting processes have internal customers and can be
structured in several different varieties. With the description of management
processes as support, it can make it easier for the leaders to understand what is
expected of them and what they have to do in order to control and coordinate
the operational and supporting processes (Ljungberg & Larsson, 2001).
Examples of management processes may be the audit process, the planning
process and the goal setting process.

3.2.2.4 Sub-processes

In some cases it may be necessary to break down the process in many levels
in order to get a sufficiently detailed description (Ljungberg & Larsson,
2001). Each type of process has sub-processes, which in turn is divided in
activities, which in turn are divided into operations; this is called process
hierarchy (Sandholm, 2008), see figure 8. Examples of sub-processes
according Bergman & Klefsjo (2012) may be individual processes, in which
individuals perform a step or several steps e.g. a market analysis, and
functional processes, that describes the department’s process e.g. the
marketing department.
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OPERATIONAL PROCESSES

OPERATIONS

Figure 8. Process hierarchy (Lennart Sandholm and Lars Sorqvist, Process
orientation and process management, Sandholm Associates AB).

3.2.3 Business process management

One of the most common reasons that organizations begins to work with
processes 1s that they have become aware of the concept of quality
development and that they want to improve their current situation (Rentzhog,
1998). Processes provide an overview and can be used to describe and
visualize the organization. When described, processes will show how
operations are structured and how resources are provided and allocated. The
actual work 1is not carried out until resources and process comes together, it is
only then that value is created for the customer. It is the combining structure
and interaction of activities and resources that form a functional process and
determines its performance and success (Ljungberg & Larsson, 2001).
Business process management (BPM) is an approach that involves continuous
management and improvement of processes (Rentzhog, 1998). Bergman &
Klefsjo (2012) have summarized the working procedure of BPM in four steps
based on Harrington's (1991) "five-phase model” of business process
improvement:
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Organizing for improvement — the organization appoints a process owner and
a process improvement team to the process. BPM becomes part of the
everyday work.

Understanding the process — the organization defines the interface, identifies
who the customers and suppliers are, and creates a map of the process in a
flowchart with detailed activities, 1.e. documents the workflow. Just like with
customer needs where suppliers must understand what the customers need,
likewise, the same reasoning applies to processes.

Collaboration T r Collaboration

In Object Process QCut Object

Customer

Feedback Feedback

Figure 9. Customer/Supplier model (Rentzhog, 1998).

The customer/supplier model can describe the relationship of the process
concept, where the customer is the most important part of the model. The
customer is the one that gives origin to the process and the process concept
assumes that the customer perspective is used when the organization
considers its own activities (Rentzhog, 1998). Rentzhog (1998) means that the
organization must understand the customer’s real needs, how these can be met
and how well the organization manage to meet these needs. Therefore, these
issues are critical to a successful BPM. Collaboration is used to be able to
understand the real needs of the customers and the feedback is used to obtain
data to be able to develop the process, likewise, the same reasoning applies
for the supplier.

Observe the process — the organization determines measurement points and
performs measurements regularly. In order to know if the process has been
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developed or become more efficient, measurements must be performed on e.g.
quality, resource or time aspects. A helpful set of tools are the seven basic
tools of quality: cause and effect diagram, pareto chart, flowchart, check
sheet, scatter plot, control (run) chart and histogram.

Improve the process continuously — the organization uses information from
the measurements to analyze in order to improve the process. Possible
information to benefit may be:

e Quality — the ability to satisfy customer needs and expectations

o FEfficiency — how well the processes utilize the organization’s
resources to produce results

e Adaptability — how well the processes can adapt to changing
conditions

3.2.3.1 Roles within BPM

The transition to work with processes and BPM with a focus on
improvements resulted in the identification of three roles with different
responsibilities. In this context, a role can be described as a person linked to
specific activities performed in the organization’s processes. The three roles
within BPM are the process owner, the process manager and the process
sponsor. The process owner is responsible for the strategic decisions
regarding the process, the process manager is responsible for how the process
is managed operationally and the process sponsor is responsible for ensuring
that the right competence and resources are in the process (Bergman &
Klefsjo, 2012).

The process owner

The process owner has the task of developing the process in its entirety and is
responsible for the strategic decisions concerning the process. The process
owner is accountable for all resources in the process and shall with the
strategic leadership create alignment, frames, and a regulatory framework for
the operational activities without creating sub-optimization along the process
(Bergman & Klefsjo, 2012). To have responsibility for the entire process is to
define which activities to include in the process and to establish an effective
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structure for those activities (Ljungberg & Larsson, 2001). This also means to
define the process, identify sub-processes and identify what the process will
result in. The process owner’s role also includes to follow up the process so
that the desired results are achieved and to improve the process (Sandholm,
2008). To describe the process owner’s complex role and significance in some
short sentences may be quite problematic. Because of that, Ljungberg &
Larsson (2001) have developed five points that can describe what the process
owner’s task as a person is:

e Take personal and collective responsibility for the process in its
entirety

e Structurally and in terms of value coordinate the process detailed
activities

e Avoid sub-optimization

e (reate goals for the process and determine the process focus

e Control the development of the process

The following quote has been freely translated:

"The process owner will develop and steer the process from a holistic
perspective, in order to optimize the overall process results in the long term"
(Ljungberg & Larsson, 2001, p.133)

To avoid an internal power struggle, the process ownership must be clarified
so that the process owner will have the opportunity to control over the
purchasing rules that affect the process. Other functions of the organization
such as purchasing, HR and IT often has its own leadership, but they should
not determine which rules will apply to the process owner. These functions
are examples of supporting functions to the process owner, they are not
owned by the process owner but are important providers of internal services.
The process owner can be seen as a client of such functions, who orders the
resources that the process needs (Bergman & Klefsjo, 2012).

In the case of an operational process or other major processes, the process
owner will simply not have time for more tasks than those directly relating to
the process ownership. It is then necessary that the process owner is supported
by a process team, which consists of representatives from each important part
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of the process (Ljungberg & Larsson, 2001). There are also major processes
which are divided into sub-processes in which each sub-process can be
assigned a process owner (Sandholm, 2008).

The process manager

The process manager, also known as the team leader, is the person who
controls the process operationally i.e. that the process meets the set goals, and
takes advantage of the allocated resources to make something happen. The
process manager leads and supports the operational staff i.e. the process
workers, in the daily work to solve a particular task or satisfy a certain need
(Ljungberg & Larsson, 2001). The process manager is tasked to coordinate
the operational staff so that they work as a team and not as a group. It is
important that all employees understand the process in its entirety and for the
goals and vision that management has set for the outcome of the process. The
process manager does this by breaking down the overall process into
individual- and team goals and then conveys this to the employees (Ljungberg
& Larsson, 2001).

It is also the process manager’s responsibility that the work gets done on time,
that the right staff is in place and that the right tasks are prioritized. The
process manager can be seen as a process owner’s right hand as the process
manager is the natural link between staff and management (Ljungberg &
Larsson, 2001). As mentioned before, a process can be broken down into
several sub-processes with representative teams. This means that a single
process may also have several process managers (Bergman & Klefsjo, 2012).

The process sponsor

The process sponsor has the task to provide resources and ensure that the right
competencies are in the process (Bergman & Klefsjo, 2012). This means that
process sponsor has the long-term responsibility that competence and
resources in the terms of people, machines, equipment, information or other
necessities are available in relation to the demand of the process (Ljungberg
& Larsson, 2001). Just like the process manager, a process can contain more
than one process sponsor. A process may need different types of resources
and it is most commonly that a process sponsor is in charge of a specific part
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of the organization’s resources. The process sponsor also acts as a mentor and
will ensure that the staff is empowered to develop and provides feedback on
staff performance (Bergman & Klefsjo, 2012). In technical terms, the process
sponsor works with the planning, maintenance and development of the
resources he or she is responsible for (Ljungberg & Larsson, 2001).

As mentioned before, a role can be described as a person linked to specific
activities performed in the organization’s processes. For example, in the case
of minor processes, the process owner, the process manager and the process
sponsor can be the same person or even a team. In this context, it is necessary
to remember that the roles are clearly defined and that the person or persons
concerned are aware of the multiple responsibilities (Ljungberg & Larsson,
2001).

Teamwork

The concept of team and teamwork is often used carelessly, but one thing is
clear, working in a team is not the same as working in groups (Dale &
Bunney, 1999). The concept of a team can be defined as: (The following quote
is freely translated)

"A team is a special kind of group that is characterized by its members

working together, integrated, committed and against a well-defined common
goal” (Ljungberg & Larsson, 2001, p.99).

Working in teams is nothing new and it has been a successful concept within
the field of quality for a long time, especially at Toyota (Liker, 2009). Also,
the process-oriented organization assumes that the operational work largely is
performed in teams. As tasks become more complex in the process-oriented
organization, it is often difficult for a single person to be able to know
everything. To cope with and understand all the operations within the process,
it requires information, competencies and skills that are usually scattered
among different individuals within the organization (Ljungberg & Larsson,
2001). By bringing together people with different skills and abilities in a
team, they can inspire each other to think in new ways so that the team’s
performance and results outweighs the individual. The team, as well as the
individuals, should also be given inspiring goals to be able to develop
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internally. Effective teams are not created overnight, they require long-term
effort to ensure that all team members functions together (Liker, 2009).

3.2.4 The mapping of processes

3.2.4.1 Why process maps are useful

Mapping the organization’s processes results in a visual and graphical way to
describe how the business works in the organization and what activities the
organization performs that lead to a product or service. Process maps or
flowcharts describe how the various parts relate to each other and how they
interact to create value for the customer (Ljungberg & Larsson, 2001).
Ljungberg & Larsson (2001) believes that it is not often until the mapping of
processes that organizations discovers and understands the links between
activities in different departments and functions. Sandholm (2008) describes
how organizations with the help of flowcharts can study the structure and
logic of the process. Mapping of processes can be seen as a powerful tool
because such studies can reveal potential problems, bottlenecks and
unnecessary steps. The mapping implies that the processes that were
previously invisible now become visible, it is therefore very important to
describe the processes as they are in reality, in an as-is state. According to
Sandholm (2008), organizations usually describe processes as they should be,
but in fact are not, in a to-be state. To incorrectly describe the process, some
parts of the process may be forgotten, important information may be withheld
and ultimately, the organization aggravates their chances to improve and
develop their process. Ljungberg & Larsson (2001) also points to problems
that are left out in the mapping phase are likely to remain unresolved.

Problems could also be caused if not all of the employees that are performing
the operational work understand the connections between activities. Those
who perform the work in the process often have a good idea of their own part
of the business, but few can see the bigger picture in a holistic view
(Ljungberg & Larsson, 2001). To graphically visualize how employee parts fit
into the process, can make it easier for employees to understand and identify
their role in the process. Ljungberg & Larsson (2001) means that when the
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processes are visible, it is easier for each individual to see how their work fits
into the bigger picture and how precisely they can create value for and satisty
the customer. According to Ljungberg & Larsson (2001) and Sandholm
(2008), the mapping of processes is a necessary start of the development
work, because the maps will enable:

e A common vision of how the business as a whole functions

e Mental aid for those who work in process

e Shows an interaction between the organization and its customers and
provides an understanding of what creates value for customers

e Understanding of what the process concept means to the organization

e The maps provide a solid foundation for the development of the
business as it facilitates the measurement and analysis of the processes

e The mapping often provides an insight on the process problems and
improvement opportunities

3.2.4.2 How to map a process

To map the processes may initially look relatively easy to do and this may be
because a process map should be quite easy to understand. To define if a
process map is good or not can be quite difficult, and it is often dependable on
the user of the map. A good process map has found the balance between ease
of use and content of information while not described in great detail, but this
i1s often easier said than done (Ljungberg & Larsson, 2001). For practical
reasons, Ljungberg & Larsson (2001) means that the process maps must
balance the amount of information produced on the map to the usefulness and
usability of the viewer. The map becomes evident if it does not contain too
much information. Drawing a process map which fully complies with the
reality can be very complicated for an individual to understand, because it is
rarely one individual that has all the necessary knowledge of all activities in
the process (Sandholm, 2008). Sandholm (2008) means that the tasks of
drawing up a process map should be given to a team including people that
have deep knowledge of every part of the process. Usually, it is those who
carry out the operational work in the process that are most familiar with the
activities in the process (Sandholm, 2008; Ljungberg & Larsson, 2001). By
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giving more people the opportunity to give their view on the map, the more
adjustments to the description can be made. The map will then be more
correctly aligned with reality and the quality of the map will be higher
(Ljungberg & Larsson, 2001). The opportunity to participate and influence
also creates commitment among staff when they feel part of the work
(Bergman & Klefsjo, 2012; Liker, 2009). The described process should
clearly show what starts the process (in object), which activities that is
included in the process and how the in object is transformed through activities
to the result (out object).

The most general process map describes how sub-processes are linked. It may
therefore be useful to first describe the process with an overlooking point of
view (Sandholm, 2008). Each sub-process can then be broken down and
mapped until the map reaches a sufficiently detailed level. The processes
should be presented so that it can be read from left to right and the important
thing is to identify what is being done and not where it i1s done, the map
should also not describe how the activity is performed (Ljungberg & Larsson,
2001). As mentioned before, a process map shall not contain too much
information. However, this may limit the usability and complicate deeper
analysis (Ljungberg & Larsson, 2001). Ljungberg & Larsson (2001) further
explains that the process map can be supplemented by a number of process
specifications or process descriptions, usually one for each process. A process
specification is a predefined document that contains detailed information
about the process such as process intention, customers, measurement points,
in and out objects, activities, information and resources, etc.
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Figure 11. Cross-Functional flowchart, new workstation order fulfillment
(Kalman, 2002).

When the process map is completed, it is important to spread out the map to
the affected parts of the organization. The map will serve as a starting point
for various discussions concerning e.g. collaboration, process improvements
and working methods. Ljungberg & Larsson (2001) also argues that hidden
process maps that only a few selected can take advantage of leads to a lack of
enthusiasm for the process map and also for the process development work in
general. It may therefore be wise to place the map visually so that everyone
can see it e.g. on a wall where lots of coworkers passes.

3.2.5 Analyzing the process

An 1mportant aspect to keep in mind when analyzing a process is to
distinguish the type of process that you need to analyze. According to Keen
(1997), organizations can end up in the “process paradox’ which means that
organizations can invest in their processes but still fail, and in the worst case
scenario even go bankrupt. This paradox is likewise to the productivity
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paradox explained by Stephen Roach. In both paradoxes, the organization
invests to improve itself. But according to Roach there were no evidence that
the IT investment in the productivity paradox had any effect on overall
productivity (Roach in Keen, 1997). Keen (1997) also argues that some
organizations tend to focus on the processes that are easy to identify and easy
to work with, rather than focusing on the processes that are critical to the
success of the organization.

Usually a process is seen as an asset if the revenues of the process exceed the
expenses. However, a process that aims to nurture customer relationships can
have high costs but simultaneously generate that the customers returns, which
makes it difficult to fully prove and calculate the true value of the process
(Ljungberg & Larsson 2001). It is therefore important for the organization to
try to escape the paradox. To do so, Keen (1997) emphasize the importance
that organizations must identify their processes in an early stage.

The reason for an analysis of a process is to get a deeper understanding of the
process, why the process looks the way it does, to identify problem areas and
to identify possible actions to improve the process (Kessler, 2013). The first
step of the analysis would be to get a comprehensive description of the
process, earlier described as process specifications in chapter 3.2.4.2: How to
map a process. To start the analysis, Rentzhog (1998) proposes three
comprehensive questions that target the whole process:

e Why does the process look the way it does today?

e How good is the process capacity?

e How does the process level compare to other processes in the
organization?

Mapping the process helps to identify all the activities in the process and how
they interact to create a flow. The first step should also include the
information flow, decision making and control activities, as well as
responsibility roles for each activity. The process capacity can be measured in
several ways and according to Rentzhog (1998), the four most common are
effectiveness, efficiency, adaptability and flexibility.
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Effectiveness refers to the ability of the process to meet its purpose with focus
on the result of the process. Efficiency refers to how process performs, how
flawless the work is and how resources are managed. Adaptability refers to
the ability of the process to adapt to changes e.g. customer needs, business
opportunities, strategies, etc. Flexibility refers to the ability of the process to
handle special needs and situations.

The process can also be compared to other processes in the organization in
order to identify strengths and weaknesses. According to Ljungberg &
Larsson (2001) the organization can through internal benchmarking utilize
different processes best features to build a better process. After the process
map has been drawn up, it is necessary to examine each activity throughout
the whole process. According to Sandholm (2008), each activity in the
process should be analyzed through the following questions:

e [s the activity necessary?

e What is the value of the activity compared to the cost?

e C(Can the activity be merged with another?

e What has been done to ensure the quality of the activity?

These questions are questioning the activities existence and whether it
contributes value to the process, using such composition to analyze the
process is strengthened by Rentzhog (1998). To secure that the customer
requirements and desired quality is met, decision making activities have to be
included in the process e.g. has the activity completed the transformation of
the in object so that it is ready for the next activity in the process? (Yes or
No). According to Sandholm (2008), decision making activities should also
be questioned, possible questions to ask are:

e s the activity a control activity?
e Are all the defects and flaws detected in the activity?

Since a control activity is to ensure quality, the decision making activities that
answer with a "No" needs to have feedback and correction. Sandholm (2008)
points out that there also may be activities that relates to adjustments or
corrections which needs to be analyzed with the following questions:
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e s the activity needed if there are no defects or flaws?
e How extensive is the activity?
e Does the activity prevent repetition of the problem?

An important subject to emphasize is that no process is perfect and that there
1s a chance that the process most likely at some point will produce variation.
These kinds of activities may be a way to prevent that some of the variation
exits the process. However, Liker (2009) among others strongly argues to
solve the root cause of the problem e.g. with the 5 whys and using total
quality management (TQM) philosophies to ensure that the problem will be
solved at the root cause.

As described earlier, a process consists of activities using resources and
information to transform the in object to the out object. In many cases, that
information could come from databases. According to Sandholm (2008),
questioning the databases should also be included in the analysis, possible
questions to ask are:

e [s the database necessary?

e How is the database updated?

e I[s there a single source?

e How can information be used to monitor and improve the process?

Several of the previous mentioned questions are asked to make sure if the
activity is relevant or necessary. However, most of the questions can be used
to drive continuous improvements (Sandholm, 2008). In order to improve the
process, core problems have to be identified to see what causes the process
inefficiency and instability (Zakarian & Kusiak, 2001). To analyze and
improve processes is something process management teams and individuals at
all levels of the organization must conduct continuously (Rentzhog, 1998).
Analyzing and improving processes are usually done through projects that
aim to implement extensive changes and sometimes in the form of daily
problem solving (Rentzhog, 1998).
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3.2.6 Implementing the process

Rentzhog (1998) among others emphasizes that processes can be improved by
change. However, the change will not bare any effect until it has successfully
been implemented. To notice, when implementing a change in an
organization, is that pitfalls and setbacks may occur (Green, 2007; Hammer &
Champy, 1998; Ljungberg & Larsson, 2001). Since unsuccessful
implementations may result in unwanted changes and waste of resources,
Green (2007) has listed some causes of poor implementation where
organizations usually make errors:

Change in policies or priorities — it can happen both internally and externally
where the latter 1s of more concern since it affects the planning of change. As
Green (2007) exemplifies; it could be an organ donor that changes its policy,
where the changed policy is no longer consistent with the plan provided by
the hospital.

Lack of resources — it is a problem if there is a gap between needed resources
and the available resources. This problem may occur if the costs were greater
than anticipated or if the funding has been reduced because of internal or
external changes in priorities or policies since the original plan was drawn up.
It 1s therefore important to have a flexible plan that allows for a controlled
response 1n the gap if needed (Green, 2007).

Lack of specifications — it is important that various planned components of the
implementation are well specified. Major delays or unplanned changes are
often related to a failure to describe resources accurately, or to identify the
specifications when certain resources are required (Green, 2007).

Lack of managerial skills or structure — for the implementation to be
successful it is essential that the managerial skills such as conceptual, human
relation and technical skills are required of the manager, as well as a
supporting organizational structure to operate within.

Resistance to change — according to Rentzhog (1998), Green (2007), Hammer
& Champy (1998) and Ljungberg & Larsson (2001) a common explanation
for why implementation of changes fails is the resistance of the

50



implementation itself. To understand and accept the resistance of change is
necessary for a successful implementation. Consider the following quote of
Hammer & Champy (1993);

“That people resist change shouldn’t surprise anyone, especially not those in
charge of a company’s reengineering effort. Resistance is an inevitable
reaction to major change. The first step in managing resistance, however, is
to accept it and not let it set the effort back.” - (Hammer & Champy, 1993,
p.212)

Although Hammer and Champy (1993) is referring to business process
reengineering (BPR), resistance is very common for any implementation of a
major change since it brings uncertainty (Ljungberg & Larsson, 2001; Green,
2007; Rentzhog, 1998). As Senge (1995) wrote:

“People don’t resist change, they resist being changed” - Unknown (Senge,
1995, p.148)

To solve the causes of poor implementation, Juran Institute (1993a) in
(Rentzhog, 1998) proposes several rules for a successful implementation of a
change. The first rule is to create involvement from the staff. By involving the
staff to engage in the identification and the formulation of the change, it is
more likely that the staff will adopt the change and use the end result. This is
strengthened by Al-Mashari & Zairi (1999) who argues about the importance
of human involvement and that people must be openly and actively involved.
The second rule is to work with accepted leadership. People whose
contributions are of special importance should be regarded as leaders; this
includes both informal and formal leaders. The third rule is to always avoid
surprises by keeping employees well informed. This means that everyone
should know what is happening, why it happens and what its purpose is. Al-
Mashari & Zairi (1999) states; that the employees should be consulted at all
stages of the process, and of its leaders. The fourth rule is to allow giving the
changes time. It is important to give employees enough time to get used to the
new process, since rushing employees to obtain a change often relates to
resistance and ultimately failure. By giving employees time, organizations can
use pilot projects to illustrate the effect of the change or to allow employees to
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visit other organizations that have already implemented a similar change. The
fifth rule is to treat employees with respect. Since the TQM-philosophy is
based on mutual respect, change should not be implemented through
intimidation or the abuse of power from management. Such strategies might
work temporarily, but are ineffective in the long run. The final rule is to
manage resistance directly. If employees express reluctance to change it
should not be left unheard. Hammer & Champy (1993) highlights that
resistance needs to be acknowledged and dealt with, otherwise it will hold the
implementation work back. If the resistance is neglected, there is also a risk
that the resistance will spread throughout the organization and hinder the
change.

As Green (2007) and Hammer & Champy (1993) among others states, a
successfully implemented process is usually distinguished by thorough
preparations, excellent management and a well defined documented plan in an
early stage.

3.2.7 Improvement of processes

The three most common methods/strategies to improve processes are;
Business Process Improvement (BPI), Business Process Reengineering (BPR)
and Business Process Redesign (Cook, 1996). BPI is a method based on
improving current and existing processes. Business process reengineering and
redesign can be seen as similar, as the approach is almost identical.
Reengineering and redesign aims to discard the current process to make a
completely new process from scratch, the methods are also included in what is
called Process Innovation (Davenport, 1992). What distinguishes
reengineering from redesign is the scale and scope, reengineering refers more
often to make radical changes in the organization’s key and core processes
such as operational processes, while redesign is aimed at smaller processes
such as sub-processes (Cook, 1996). As the approaches between
reengineering and redesign do not differ drastically, this report will only
include BPR and BPI.
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3.2.7.1 Business Process Improvement (BPI)

In short, the goal of a BPI approach is to improve an existing process. A
process is selected and analyzed to identify opportunities for improvement,
and then qualified adjustments are made to implement those improvements
(Rentzhog, 1998). According to Page (2010), BPI can be systematically
implemented through ten steps. Thereby, this report will use the framework
provided by Page (2010) as a guideline.

Step 1: Develop the Process Inventory. All organizations needs a place to
start, a way to identify the organization’s business processes is to make an
inventory list. After identifying the processes, the organization needs to create
prioritization criteria which will measure the importance of the processes.
Applying the criteria for each business process will determine which
processes the organization should address first.

Step 2: Establish the Foundation. The organization develops a scope and
definition document which will work as a blueprint to guide the organization
through the process improvement work. The document should provide the
necessary baseline information about the process, and the delimitations
defined in the document will help to prevent future time-consuming
discussions associated with the process such as the beginning and end of the
process. The document will work as a contract which helps the organization to
stay on track.

Step 3: Draw the Process Map: Drawing the process map will enable the
organization to visualize how the process works and is currently operating.
Process maps are further explained in chapter 3.2.4: The mapping of
processes.

Step 4: Estimate Time and Cost. In this step the organization needs to
determine what the process costs and the cycle time of the process. The
identified activities in step three can be used as a starting point for the
organization to analyze the process. The analyzed metrics from both cost and
time will later be used as parameters to set improvement targets.
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Step 5: Verify the Process Map. The organization performs a review of the

map to validate the accuracy. Allowing several coworkers, especially those
who work in the process, to validate will raise the credibility of the map and
assure the current situation of the process. In turn, this may eliminate future
challenges and will build a solid foundation to start the improvement work.

Step 6: Apply Improvement Techniques. This step describes various
techniques that the organization may use to improve its processes. Page
(2010) introduces the improvement technique wheel as a powerful tool which

1s almost identical to Harrington’s (1991) improvement principles.

Eliminating bureaucracy — The organization needs to change the way
it is operating which involves removal of unnecessary procedures,
paperwork, etc. As a founding principle of the process-oriented
organization, Rentzhog (1998) and Ljungberg & Larsson (2001)
among others highlights that eliminating bureaucracy often leads to
remarkable discoveries. For example, it is not unusual for the process
of purchasing supplies is so bureaucratically complex that
administrative costs are greater than the purchased value of the
material (Rentzhog, 1998).
Evaluating value-added activities — Increase the proportion of
activities in the process that adds value to customers. According to
Harrington (1991), the activities can be categorized into three different
types:
o Customer value creation (CVC), activities that create value for
the end customer.
o Business value creation (BVC), activities that create value for
the business.
o Non-value adding (NVA), activities that do not add direct
value.
BVC activities are similar to supporting processes. Indirectly, they
bring value to customers by creating key requirements for CVC
activities. NVA activities have largely been created to deal with
problems or weaknesses in the process, these activities create waste.
Therefore, each NVA activity should be questioned and if it is
possible eliminated. Identifying and eliminating NV A activities is one
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of the major cornerstones in the concept of lean production (Liker,
2009), NVA activities may include: Defects, overproduction, waiting,
non-utilized talent, transportation, inventory motion and extra-
processing.

Eliminating duplication and redundancy — Remove identical activities
performed in different parts of the process.

Simplifying the process, reports, and forms — Aim to make the process
as simple as possible. As long as there is variation in the work, the
result will also have variation. Standardization of procedures and
working methods should be designed to facilitate the staff, not to limit
and exhaust them. Liker (2009) emphasizes that a standardized
procedure should be flexible and not be viewed as the optimal or ideal
process, it should allow for continuous improvements.

Reducing cycle time — Shorter cycle times provide less opportunity to
be able to rely on inspection and rework in the process, a natural
desire to do right from the start.

Applying automation tools — The view of how technology can improve
the process. New technology may improve the efficiency and structure
the operations simply because computers can process information
faster than humans (Page, 2010). As new technology can be
unreliable, it is important to try and test the technology before
implementing it. The organization has to evaluate the new technology
to see if it adds any value to the process. To do this, it is important that
the targeted process already is optimized manually before adding
technology (Liker, 2009).

Supplier Partnerships — Although this last principle is not a part of the
improvement technique wheel presented by Page (2010), it is still
crucial according to Harrington (1991). As explained earlier, the
customer/supplier model explains the relationship of the process
concept. Supplier partnerships refer to the quality of the in object and
to seek opportunities to improve the in object through closer
collaboration with suppliers (Liker, 2009). Bergman & Klefsjo (2012)
also advocates that close partnership with trusted suppliers is very
relevant to improved quality.
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Step 7: Create Internal Controls, Tools, and Metrics. Internal controls are
used to identify errors or mistakes that may occur in the process and how to
avoid them. Internal controls can be compared to error proofing which aims to
reduce or eliminate opportunities to make mistakes e.g. the case of an
incorrectly completed form (Harrington, 1991). Tools are created to support
the efficiency of the process and to help prevent errors. Tools can also be
created to improve the initiation of new employees and to raise the
performance in the process. To determine if the process works accordingly to
the expectations, the process needs to be monitored and measured.
Developing metrics or measurement points is a way to guarantee that the
process works properly. If the process is not measured regularly, the data will

get outdated and if no internal controls exist, human errors may occur (Page,
2010).

Step 8: Test and Rework. Before implementing the new improved process it is
wise to try and test the pilot version on a smaller scale. It can be compared to
the software business where developers release a beta-version to search for
bugs etc. The test will confirm if the process is fully operational and if the
tools work. If the test would show indications of failure or other setbacks, the
process needs to be reworked and then again tested before implementation. If
problems are discovered it is important to address the root cause of the
problem (Liker, 2009). To hotfix or temporarily solve the problem will just
create future problems (Bergman & Klefsjo, 2012).

Step 9: Implement the Change. As the process has been tested and approved,
the change needs to be captured and valued by the organization and the
process operators. Involving parts needs to know about the changes and
information needs to be communicated to the right people. Implementation of
processes is further explained in chapter 3.2.6: Implementing the process.

Step 10: Drive Continuous Improvement. Dale & Bunney (1999) among other
advocates of TQM implies that the improvement work never stops, perfection
1s never achieved, and there is always room for improvement. Liker (2009)
highlights the change of mindsets for people working in the processes to
utilize the process operator’s capacity to find opportunities of improvements.
This cultural change gives employees the natural desire to improve the
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process. As opportunities for improvement emerge, they should always be
taken into consideration, even incremental improvements can make a big
difference for the process as a whole (Page, 2010). Ljungberg & Larsson
(2001) also emphasizes that small improvements creates commitment, which
enables larger and more fundamental changes in the process. Further, Page
(2010) introduces the continuous improvement cycle as a tool to evaluate,
test, assess and execute ideas.

The strength of the BPI approach is that it relies on the further development of
existing knowledge about the process. Therefore, it is important to make the
development of processes into a continuous activity. Every time the team or
individuals analyze their processes, implement improvements and observe the
effect, they learn more about the processes which can be used to further
improvements (Rentzhog, 1998).

3.2.7.2 Business Process Reengineering (BPR)

BRP was first introduced in the early nineties by Michael Hammer and James
Champy as a business model for organizations to break their obsolete and
inefficient patterns to reinvent their organization. Hammer and Campy (1993)
thought that many organizations sat in a sinking ship, and without radical
changes, they would all go under. Consider the Following quote:

“Reengineering a company means tossing aside old systems and starting
over. It involves going back to the beginning and inventing a better way of
doing work.” (Hammer & Champy, 1993, p.31)

Unlike BPI that aims to improve an already existing process, BPR aims to
create an entirely new one. BPI that strives for continuous improvement can
be seen as the opposite of BPR that seeks radical and dramatic changes in the
process to enhance productivity, quality, cycle time and costs (Motwani et al.,
1998). BPR implies an entirely new design of the process based upon the
purpose and customers of the process, which involves an innovative approach
to develop fundamental new problem solutions. Choosing this improvement
strategy means that the existing process design is discarded (Rentzhog, 1998).
A way to do this is to use a clean sheet of paper, which means to fully put
aside the existing process to create a brand new from scratch (Cook, 1996).
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To achieve fundamental, radical and dramatic changes, the organization needs
to ask themselves what they are doing and why they are doing it.
Reengineering disregards all existing structures and procedures and aims to
redesign and invent completely new ways of how the operations work
(Hammer & Champy, 1993). During the nineties a huge interest of BPR
emerged and a generic framework was developed (Ljungberg & Larsson,
2001):

Get serious — Emphasize the need for change and create a sense of urgency in
the organization. Explain the process concept and related approaches. Map
out the process in order to facilitate communication.

Get focused — Create an understanding of the existing process and the
customers it is meant to create value for. Identify strengths and weaknesses in
the process and set goals for the new process design.

Get crazy — Develop an entirely new process. Search for new and pioneering
principles and design the process in detail based upon them. Start by
designing the process based on value added activities and then build a
technical structure that supports an effective business.

Get real — Develop a strategy and implementation plan to implement the new
process.

However, Ljungberg & Larsson (2001) claims that it is important to analyze
the existing process regardless of the improvement strategy. Before tearing
something down, it is important to know both what to replaced it with and
how it should be replaced. BPR implementation does not always work
flawlessly and risks are to be considered (Coulson-Thomas, 1994). By
ignoring large parts of the experience gained over a long period of time, there
is a risk that the new process initially will not meet all the necessary
requirements (Rentzhog, 1998). Rentzhog (1998) has thus developed four
reasons why the process should be analyzed before the improvement work
begins.
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To facilitate communication — without a common understanding of the current
process and its problems, there will be difficulties to understand the causes of
redesign work as well as the benefits of new process options.

To make it possible to launch the new process — understanding of the current
process is also needed to plan the implementation. Among other things, it is
important to understand the magnitude of change and the steps required to
move from the existing to the new process.

To avoid repeating the same errors in the new process — procedures and
routines in the existing process have been introduced for some reason, often
as solutions to problems. If these are not analyzed, it is likely that the old
problems will re-emerge in the new process.

In order to measure success — unless the capabilities of the old process are
identified, how should the new solution be measured?

Reengineering is offering organizations the opportunity to take a consolidated
view of the business and to create a platform from which the organization can
grow and shape future business success. When implemented successfully,
BPR is a powerful tool. However, reengineering can also do immeasurable
and lasting damage to the organization if used rashly and recklessly as a cost
cutting tool (Coulson-Thomas, 1994).
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4 Empirical research at ABB HVC

Interviews were held with the identified stakeholders and recorded to collect
data on the organization and the way it operates. Meetings with involved
representatives from each department were conducted to get a deeper
understanding as well as attendance and participation in informative
presentations. The information presented in this part has been collected
during those interviews, meetings and informative presentations. Information
gathered from attending meetings on both managerial and operational levels
have also been considered in this chapter.

4.1 Identified stakeholders

The stakeholders for this project can be identified by all employees who have
an interest in the business process, where the “key players” are those who
gain the most from a business process implementation. There is therefore a
need to identify which stakeholders who directly influence the report’s result.
The stakeholders that are the “least important” are the purchasers and
production workers as they have the least to gain from a business process
implementation. The key players are the process operators, function managers
and process specialists, as they have the most to gain or most knowledge of a
business process implementation. These statements does not mean that any of
the identified stakeholders are more important than anyone else, but are
statements about the most important employees to talk to in the time-frame set
for this project, see appendix 5.

4.2 ABB HVC a process-oriented organization?

4.2.1 The wanting of processes and the work over the years

ABB HVC started to work with processes approximately 20 years ago during
the hype of working with processes in the nineties. Different processes have
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been introduced and denounced, but over the last three years the focus on the
subject has been raised considerably. It began when ABB took a big
repositioning in the subject and tried to describe and map how the
organization operated with the help of processes. About two years ago ABB
HVC introduced a temporary solution on inside, which is the common
platform on the intranet at the organization. The temporary solution was
meant to help users and to guide them through the processes, but also to raise
awareness and to get employees to start working with processes. The problem
at the time was that there were no good solution on what ABB HVC wanted
to accomplish with their process work, and the temporary solution became
permanent. The current solution is barely clickable and not executable. The
user friendliness of the solution is not there and links to templates and
instructions are slow. Since ABB HVC has no other solution at the moment,
the old solution is still used in the current situation but only by a few e.g.
management trying to describe activities to new employees.

ABB HVC intentions with the processes are to be able to use them in order to
create trust and confidence to the organization from a customer’s perspective.
ABB HVC intends to show their customers how the organization operates and
what the customers can expect of the delivery in terms of both clarity of
contract and quality of final product. Furthermore, the processes are to be a
tool for ABB HVC as it explains how the organization should operate by
knowing where, when and how operations will take place. Processes also
allow the growing organization to easily facilitate the initiation of new
employees. However, ABB HVC has encountered problems since the
organization still have not done any surveys of the usage of the processes.
Depending on the management, there is also a lack of trust from the
employees. All the information about the activities and the related documents
does not exist and according to the process specialists, ABB HVC is not in
that phase yet. This makes it difficult to get employees to use the processes
since there will be new information updated frequently. Despite this, the
process specialists are beginning to see new paths and possibilities. There are
departments who are eager to start their process mapping, but are waiting their
turn due to lack of resources.
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4.2.2 The current processes work

There are currently around seven people at ABB HVC working as process
specialists, including consultants. Each specialist is assigned one or more
processes to work with and is dedicated to the process work from 20-100
percent. Working with processes becomes of lower significance for some, as
they are lost in their daily work. A problem associated with the recourse
allocation is that the various processes are developed at different rates, which
might hold back some processes to develop further. It is only the operational
processes that have personnel dedicated 100 percent to the process work,
where they are currently working on an as-is to an as-is/to-be perspective.
Process owners have been assigned to all processes and process council
meetings are organized in order to make decisions regarding the processes,
these meetings are at managerial level.

The goal from the start was to change from a function-oriented to a process-
oriented organization, but the process specialists highlights that ABB HVC is
not there yet. The organization is not ready to release and abandon the
functional way of thinking and doing things at every level. However, it is not
uncommon for discussions to end up in processes and the general interest has
increased. The staff is beginning to understand the importance to show and
visualize the workflow through processes, and some departments who is
currently working with processes feels that their work have become easier
when they can describe to each other how activities are linked. According to
the process specialists, there i1s a lot more enthusiasm from numerous
employees today, which is a big difference from the past. The work with
processes has unfortunately been slow, and the process specialist states that
the intensity of the work have increase substantially over the last year. The
process specialists also highlights that it i1s currently happening a lot regarding
the processes. Key performance indicators (KPI) have also been added to
some of the processes in order to measure the processes. The quantitative data
provided by the KPI will later enable the process specialists to evaluate the
process. However, discussions of KPI generate problems where management
and process operators have different views of the KPI needed. An example of
this 1s the KPI for 50 percent of production completed or 50 percent of
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completed tests. These KPI is important in a large scale view of the project,
but is in some cases near to impossible to measure during production. There
have also been considerable speculations on how to proceed with the process
work. However, the process specialists states; “during the past six months a
better overall picture has emerged”.

As mentioned in chapter 1.6: Delimitations, the operational processes of ABB
HVC are Create Contract (CCO), Manufacturing Cable (MCA) and Install
Cable System (ICS). CCO has been in place for two years and accordingly to
the process specialist, everyone knows what it looks like but is still not
following or using it. Even the involving departments state that they fail on
that subject. Also, project managers work in different ways which results in
variation between the projects. To solve this problem, management conducts
meetings with line managers in how to implement changes, improvements and
how to share information. Although, another problem is that much of the
shared information unfortunately stays in that room.

The MCA process is currently evolving from its former state. New "islands"
of activities have been identified and some of the work to connect and link all
the activities still remains. All of the documentation is not in place and there
are quantities of old documentation in need to be updated. There is still a lot
of function-oriented thinking in the process and a holistic view is needed to
show how everything is connected in a flow. According to the process
specialists, they are not there yet because they are still waiting for other
processes such as the planning process, to identify how the various parts fits
together. One suggestion that came last autumn was to break out the planning
of all processes and to put it as management processes. The specialists
welcomed this idea, since the breakout creates an information gap that allows
the process specialists to identify where information is still missing. However,
there is of today no direct consensus in the processes such as responsibilities
and who does what.

The ICS process is, according to the process specialists, probably the process
which has developed the farthest, but it is not quite synchronized with the rest
of the processes. The installation department has a higher commitment of
processes at a managerial level and a lot of effort has been done to implement
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the process. The project installation manager (PIM) is currently using a tool
developed for reporting and visualizing progress in the process.

To describe the various activities in the process, ABB HVC uses a metadata
file. This excel-file includes descriptions, information, templates,
responsibility roles etc. for each activity in the process. However, it is still a
problem to get the process operators to start using the metadata file due to
lack of trust and resistance of change. According to the process specialist,
ABB HVC has to become better in this area and more proactive work from
the process specialists’ part is needed to solve it. The process specialists
estimate that a period of six month would be needed in order to implement the
processes to an operational level. It is hard for a single process specialist to
keep all of the process components updated. The current use of an excel-file is
ineffective and messy, and it would be more desirable with another electronic
tool to ease the work.

Approximately one year ago ABB HVC conducted a study of an executable
program for managing processes, unfortunately it never came through. ABB
HVC is currently developing another executable program for process mapping
under the name of the process navigator with the aim to implement it before
the end of 2014. Although the process navigator does not fulfill all the
functionality and requirements set by ABB HVC, the implementation of the
process navigator as a new standard was decided by Power Systems. But as
the process specialists states; “anything would be ten times better than the
current solution”. To ease the burden of working with processes, a program
that can handle executable processes is needed. These kinds of programs
would force the users to change their behavior when working with processes.
However, the routines of the function-oriented organization are very hard to
get rid of and resistance is a part of the work when someone does not want to
change or get what they want. Many individuals are questioning the processes
because they do not quite understand how to go from an as-is to a to-be
process. However, the process specialist means that it is positive with
naysayers because they receive explanations for why some implementations
eventually would fail. It is of the best interest to have both varieties of yes and
naysayers to keep the processes alive.
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It also becomes evident that the process work is sometimes stagnating because
the lack and delegation of resources within the organization, it can be
described as sometimes chaotic. Management to govern the process work
should naturally fall on the quality department. The problem with this is that
there is only one dedicated person in the quality department to govern this
operation. From a responsible manager’s point of view, this means that the
process of the process work is more than often left unmanaged. This derives
to that the work in most cases are managed by the process specialists
themselves. The process specialists also points out that there are no
timeframes presented by ABB HVC or management on when the work should
be finalized. This means that the only timeframe that exist is the personal
timeframe that the process specialists created themselves. However, initiatives
from the process specialists have been taken to create a roadmap with
milestones, analyzes and templates in order to keep them on track.

4.2.3 The vision and future of processes at ABB HVC

The vision of the near future is to have functional and analyzed processes
supported by IT and the process navigator. All of the processes are drawn and
mapped using the standard of Business Process Model and Notation (BPMN)
2.0 in Visio 2013. Metadata is collected, updated and verified. Coworkers are
gladly using the processes in their daily work and understand the importance
of it. To keep the processes evolving, continuous analyzes and improvements
are considered. Lessons learned of each process are conducted in order to
identify strength and weaknesses. Management has identified the need of
process development and assigns resources accordingly.
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Figure 12. Figures of Business Process Model and Notation 2.0 standard.
4.3 Project Engineering

4.3.1 The function

Project engineering (TO) is a function of T and supports the operational
processes by assigning a lead engineer to the project. TO acts as the central
hub for T during technical planning and preparation in the projects as the lead
engineer triggers most of the supporting functions in the T department. TO
have a representative lead engineer in each project team and the lead engineer
is responsible for almost all of the technology parts of the cable system except
the installation part.

4.3.2 Responsibilities and workflow

TO is initiated into a project when the project manager (O) recognizes the
need for a lead engineer. The project engineering manager (TO) identifies the
need and assigns an available lead engineer to the project. When chosen, the
lead engineer receives the signed customer contract from the project manager
and the preliminary cable design from Tender Engineering (TT). The received
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documentation is all the lead engineer needs to understand most of the
project’s scope, size and needs. The lead engineer analyzes the design of the
cable system by referring to the “Design Instructions” (KI), which is an
organizational standard based on previous problem solving e.g. if the
manufacturing process can manage the cable specifications. KI are regularly
updated to ensure that the knowledge obtained in a project is kept in the
organization.

Usually there is only one lead engineer assigned to each project, but time-
consuming and more complex projects might trigger the need of one or two
more. The lead engineer has an overall leading role in the project as he or she
1s the representative of the T department. This means that it is usually the lead
engineer who steers the other supporting functions of T during the project,
and 1s responsible to make sure that the cable system can perform as the client
specified or hopefully better. To aid the lead engineer in his or hers work, T
has supporting functions. The work of designing accessories for the cable
system such as factory cable joints is delegated to Accessory Design (TA),
tests and verification of the cable system is delegated to the functions High
Voltage Laboratory (TH) and Material & Process (TM).

The project has officially started as the project manager (O) initiates a kick-
off meeting where the lead engineer’s attendance is required. The internal
start of the project might be several weeks before. The kick-off meeting
invites the whole project team and is carried out to welcome the team
members and to go through the budget, timeframe and customer requirements
of the project. Therefore, it is essential that the lead engineer has carefully
reviewed the customer contract before this meeting.

4.3.2.1 Provide input to the technical preparator

The first task for the lead engineer is to provide input to the technical
preparator (XLP); this input includes a cable cost calculation (CCC) and a
cable datasheet. The technical preparation is done to compile all the necessary
input before the production planners can make a production order in SAP. It is
important to highlight that the production order is needed to generate costs
such as machinery time and materials, and without the production order the
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other departments in the organization cannot function. As of today, the
deadline for a production order after a signed customer contract is 12 weeks.
The two first weeks are lost in process as the planning and project
departments are managing the tender to project phase transformation. This
leaves 10 weeks for the lead engineer and XLP to finish the production order.
During that time the lead engineer has to produce all the relevant
documentation, send the documentation to XLP, receive the prepared plans
from XLP, conduct a design review of the cable and the cable routing, and
send it back to XLP for updating. Hopefully, this loop will not take more than
eight weeks which leaves two weeks for the approved input to be registered in
SAP by the production planners. During this time, the lead engineer also has
to establish a plan and a technical budget for the project and send it to the
project manager.

4.3.2.2 Inspection and test plan

The next task in line is to develop an Inspection and Test Plan (ITP). The ITP
is a document that specifies all the necessary tests that are required to verify
the cable’s performance and quality e.g. type test, sample test, routine test and
factory acceptance test (FAT). The ITP specifies what should be tested, but
not how or when. ABB HVC has regulations and standards of what kind of
tests that always needs to be included in the ITP. However, some of the tests
are customer-driven since it is a matter of resources. When the ITP is
finalized, it is send to XLP to be registered in SAP and uploaded under the
project name on the intranet. However, this might take some time since the
ITP can undergo changes and needs to be updated which makes this a lasting
iterative process. Special tests like a type test is needed to be handled a bit
differently and is ordered directly from TH and TM, and requires a filled
request form. The lead engineer also has to send a document to the production
planners that clarify when the cable samples needs to be tested, so that the
production department (P) knows when to cut out the cable sample from the
production process. This is where things get complicated. First, the lead
engineer needs to contact P to verify the cable samples to be cut out. Second,
the lead engineer needs to contact TM to tell them which samples to try and
what kind of test to perform on it. Third, P needs to contact TM to confirm the
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delivery of the cable sample and when it will occur. All of this is necessary
since the lead engineer and TM are not using SAP, where all of this
information already exists. Unfortunately, all of this also applies on TH.

“Making sure that all of the required functions are collaborating can be quite
extensive work” — Lead engineer

4.3.2.3 Cable systems accessories

As the cable design and the ITP is completed, the lead engineer needs to
coordinate all the required accessories of the cable system such as factory
cable joints, electrical link boxes and cable hang-offs. The coordination and
delegation is done through collaboration with TA and the installation
department (F). Standard and common accessories are bought from external
suppliers and more complex accessories are designed by TA. Usually, the lead
engineer lists up, specifies and orders the accessories from TA. However,
there are of today still arguments between T and F about who should do what,
no direct delimitations have been set on which department that should be
responsible for certain kinds of accessories. In order to tackle this, the Design
of Equipment & Tools for installation (DET) process was created and
implemented but no magnificent results were achieved. Also, there is no clear
directive on who that is responsible to examine received accessories or goods.
In turn, this might leave the organization vulnerable if the external suppliers
do not fulfill the required quality and major delays may occur during
installation.

4.3.2.4 Documentation and verification of the cable system

Most of the preparation and planning from the lead engineer’s side should
now be done and it is time for the lead engineer to present all the technical
documentation for the project manager. The technical documentation should
be registered in Master Document Register (MDR) and includes updates
based on design reviews etc., an internal design report describing the cable
system which shows the performance of what is being delivered, and
customer documentation such as an external design report to the customer. All
documentation that leaves ABB HVC should in general always have been
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approved by the project manager. However, accordingly to some of the lead
engineers this is not always the case. Keeping the customer informed and
updated is crucial to maintain a strong relationship and to keep the credibility
intact. It is also necessary to have the customer’s approval before the type
testing can begin. The type tests are performed to verify the cable system and
are ordered by the customer. However, words from top management state that
all future cable systems should include a type test to prevent any future
inconvenience. As customers usually want to participate when the type test is
conducted, the lead engineer often has the role to take care of the customer
during their visit. The lead engineer also has a supporting role when
something goes wrong with the type test and the presence of the lead engineer
seems to be appreciated by the other functions. When the type tests
successfully has been performed and all the ambient elements are in place, the
lead engineer reviews the test reports and sends it to the customer. With the
customer’s approval, the cable is finally ready for production. The type test is
usually performed several months before the production starts. However,
there have been cases where the type test has been conducted just before and
even after the production has started.

4.3.2.5 The production phase

The workload of the lead engineer usually tends to decrease as the execution
of the production phase starts and the lead engineer is most likely to receive a
new project to manage. The lead engineer has a supporting function during
the production phase, mainly if something goes wrong and to solve
unclarities. It is therefore needed to always have at least one lead engineer on
standby during evenings and weekends if a problem were to emerge. Besides
being a support function, the lead engineer also has a responsibility to keep
track of all the testing that is taking place during the production phase. All of
these tests are conducted by TM and TH to verify the quality of the cable and
the lead engineer needs to review all the test reports and send it to the
customer. Meanwhile the production phase 1s undergoing, the manufacturing
of external accessories is usually performed simultaneously. The lead
engineer carries the responsibility to make sure that all of the accessories are
delivered on time, which includes keeping track on external suppliers.
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4.3.2.6 The installation phase

The installation phase is operated by F and the lead engineer is merely used as
a supporting function related to issues involving technology such as loading
the cable onto the vessel. The installation phase also involves some testing in
form of DC-testing which TH performs and AC-testing which is outsourced to
external suppliers. These tests needs to be documented by the respective
performer and reviewed by the lead engineer. As the project draws to an end,
the lead engineer needs to make sure that all the relevant documentation is in
place and that the needed forms and KI are updated. The project manager is
also supposed to send out a “lessons learned” form to receive feedback on
strengths and weaknesses, but accordingly to the lead engineers this rarely
happens.

4.3.3 Process work

As of today TO has not done any work regarding processes except the DET
process and the work carried out during this project. The project engineering
manager (TO) and the department manager (T) are constantly attending
meetings regarding processes as working with processes have become a very
hot subject during the last year. TO has identified the need to map the
department’s workflow in order to explain how they operate and how they
contribute to the operational processes. During this project a lot of resources
have been placed in doing just that. However, the question still remains if TO
can keep up the process work after this project as no direct resources will be
available to update and drive the process forward. Unfortunately, the same
statement regards the whole T function.

4.3.4 Identified problem areas

e There 1s no clear document describing the required participation or
responsibility role of the lead engineer.

e The lead engineer does not use SAP which forces him or her to contact
P to receive information about when cable samples are to be cut out of
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the production process in order to forward this information to TM and
TH.

e There is of today no clear collaboration between TO, F and TA as of
how accessories should be delegated and coordinated.

e There are no clear directives on who is responsible to examine
received accessories.

e Lessons learned are rarely performed.

4.4 Accessory Design

4.4.1 The function

Accessory design (TA) is a supporting function of T and manages some of the
non-standard accessories to complete the cable system. The department
consists of a department manager, mechanical design engineers, electrical
engineer physicists, a design and development engineer and a specialist for
optical fibers. The mechanical engineers design accessories such as electrical
link-boxes and cable hang-offs. The electrical engineer physicists are used as
support for the other functions in the department and for the entire
organization to solve advanced calculations. The design and development
engineer is a specialist on factory cable joints. The specialist for optical fibers
1s used as a resource for matters related to optical fibers. Representatives from
TA are rarely introduced in the project teams but have a project-based
workflow. The department’s resources are allocated by the department
manager depending on order specifications.

For about five years ago the department only consisted of one person. This
made it easy for everyone in the organization because everyone knew who to
talk to regarding accessories. Over the years TA has expanded at a rapid rate
and it has been tough to manage and facilitate the development of the
department. The first expansion of the department was manageable as only
three new employees were initiated. In this case, discussions and solutions
could still be exchanged over the lunch table. As of today, TA has a
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workforce of thirteen people and the lack of control when initiating new
employees have recently been recognized since it never was an issue before.

“It is very positive that things are going well, but a system to facilitate the
expansion would be optimal” — The department manager

There have been cases where new employees have been introduced by
coworkers who have only worked at the department for three months.
Discussions and solutions can no longer be shared during lunch breaks and
the need of a new system to gather and store data have been identified.

4.4.2 Responsibilities and workflow

4.4.2.1 Introduction to the project

TA can be introduced into a project in several ways but the most common
ways 1is through an order placed by the lead engineer, the project manager or
from the project installation manager (PIM). Orders may also be received
from development projects, in those cases the orders are placed by the project
manager for development projects. In other cases, orders can also be received
through notifications of a need, these orders usually relates to deviations.
These are the normal inputs where the orders should preferably be received in
form of an assignment form. However, the use of an assignment form is not as
commonly as the department wishes. Orders are more the often received by e-
mails and on rare occasions even by unstructured lists. In these occasions TA
has to complete the form by themselves which is an unnecessary activity that
could be avoided. The reason for why TA wants these forms is because it is
essential in the search of an ideal description of what is needed by the set
requirements.

Depending on the client and the type of accessories that the order specifies,
TA becomes introduced into the project at various times. Orders of simple
accessories tend to be received quite early while complex accessories that
should need prior information are received quite late in the process. The most
common reason for this is that the input data for more complex accessories
are not available in an earlier stage. Input data for simple accessories are

73



usually produced in the tender phase and are described in the signed customer
contract. More complex accessories may require special calculations e.g. new
forces due to the cable’s dimensions. These calculations are usually not done
in an early stage since the final cable design is not in place in the tender
phase. To identify some of the forces e.g. bending forces, it requires
investigations that often occur very late in the project. It could also depend on
faulty specified data or design modifications at a later stage e.g. changed
requirements for an accessory.

4.4.2.2 Accessory design

Most of the work at TA is carried out by the mechanical design engineers. As
the mechanical design engineers is delegated an order, numbers of activities
are to be considered depending on the function of the accessory. First of all,
the mechanical design engineer has to check if ABB has any similar solutions
in-house or if any are available on the market, this option is referred to as an
adaptation design. Working with an adaptation design indicates an analysis of
needed changes and improvement areas to meet or exceed the set
requirements. If no solution exists, the mechanical design engineer has to
design a new solution based on the provided information from the assignment
form. Since each cable is unique, new designs occur more often than one
might think. Audits of accessories such as drawings and calculations are
always reviewed by another mechanical design engineer before the order is
placed to ensure the quality and accuracy of the accessory. The working
methods and principles are identical to the design and development engineer.

4.4.2.3 Suppliers and the purchasing phase

Since ABB does not produce these accessories by themselves, the mechanical
design engineer has to search for and communicate with external
manufacturers and suppliers in order to produce the accessories. In the
simplest of worlds, a purchase requisition is sent to the purchasing department
where the requisition is converted into an order and the physical hardware
gets delivered to the facility storage or to the installation site. While the
mechanical design engineer is in the purchasing process, he or she also creates
a draft of the mounting instructions, which often can be assumed from
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previous designs if they are similar. If a mounting test of the accessory is
needed, these instructions are reviewed and updated if necessary.

“The purchasing process is a prolonged and energy consuming activity for
the mechanical design engineer. Only about 20 percent of the mechanical
design engineer’s time is devoted to design work and the remaining time for
administrative processes and creating instructions” — The department
manager

The purchasing process is something that TA wants to change since clearly
some of their work is meant for other functions in the organization. In the case
of ordering an accessory, the purchasing process involves discussions with
suppliers and management of deliveries, where complete accessories are more
than often ordered from several suppliers. The accessory is often divided into
components from multiple suppliers because of the different characteristics
that the different manufacturers can meet. It may definitely be different
manufacturers for different items in the same project, which makes it difficult
to coordinate all the accessories and to make sure if they have arrived.
Usually the facility storage forwards a message to the internal purchaser, but
only if the purchase requisition was correctly completed. When TA is
ordering components from external suppliers, the estimated delivery time
from order to physical product is usually about three months. Designing and
finding suppliers take about one to one and a half months, and if there were to
be a mounting test another month would go by. If the mounting test in turn
would reveal any flaws it would delay the entire project.

According to ABB rules TA are allowed to purchase materials and accessories
for amounts not exceeding 100,000 SEK. Also, all purchase requisitions
exceeding 50.000 SEK should always be sent to at least three different
suppliers for tender inquiries on the basis of the procurement law. If the
request exceeds 100,000 SEK, the purchase request goes to the managers in
the project for a decision. In this case, the responsible manager can be the lead
engineer or the project manager. However, the formal order to the supplier
always goes through the purchase department. The price in this step is not
always the most important, but TA can get help from the purchasing
department to select the most appropriate tender.
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4.4.2.4 Deliveries and reporting

When the accessories have arrived, the mechanical design engineer contacts
the lead engineer to notify that the accessory is available. The mechanical
design engineer has to keep track of all the accessories throughout the
ordering process, which is quite extensive work and designers find it to be a
less enjoyable activity. However, according to the department manager, there
are no regulations on who should deal with it. The organization manages from
the fact that many individuals are doing things on their own initiative and
takes responsibility, because it will not be done otherwise.

At the end of an order the mechanical design engineer writes, if there is time
and need for it, a design report. Since this report shall confirm the design and
specifications of the actual hardware, the mechanical design engineer usually
gets in touch with the installation department to ensure that the accessory is
accordingly or if anything needs to be improved. Some accessories may need
to undergo a mounting test, if there is any submitted time for this. However,
since it is often difficult to get the hardware in time, it may be difficult to do a
mounting test. For more complex accessories, information and specifications
may be received in at a later stage of the project which makes it difficult to
make time for a mounting test. Accessories can also be included in a type test
to test the whole cable system, detecting flaws at this stage is more desirable
than discovering it at the installation site, which could lead to a redesign of
the accessory. It is therefore important that the orders come in on time,
through an assignment form, so that TA can guarantee delivery dates to the
project.

4.4.3 Process work

TA has to date no mapped processes to work after and all activities are
managed via the department manager. However, the installation department
(F) in collaboration with TO and TA have developed a common process
called Design of Equipment & Tools for installation (DET). When showing
this process to TA an indistinct memory of participation occurs, but not to a
full content as the process describes. The fully developed DET process is
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news for TA and TA clearly states that some of the activities on the process
map never have or will be conducted at the TA department. In context, the
DET process was originally developed by the installation department and
most of the activities are based on their actions. TA recognizes this and
identifies a need to develop an independent process or a modification of the
DET process to suit TA more accurately.

4.4.4 I1dentified problem areas

e There is no solid system to keep track of previous solutions where all
employees have access.

e TA has to enforce the need of correctly filled assignment forms.

e TA receives information about some accessories quite late in the
process which makes it hard for the department to allocate resources.

e Purchasing and administrative processes is taking too much of the
engineer’s time.

e The DET process is not optimal for TA and requires correction.

4.5 High Voltage Laboratory

4.5.1 The function

The high voltage laboratory (TH) is a function of T and is the main electrical
and mechanical testing department with the responsibility of testing every
millimeter of the produced cable. TH is divided into four sub functions with
different responsibilities and areas of expertise.

e Test Engineers (THT) — performs the DC testing and type tests

e Routine Testing (THR) — performs the factory acceptance, routine, and
sample tests

e Support (THS) — the supporting function of TH and 1s utilized when
TH needs extra expertise regarding failures, investments etc.
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e Assemblers (THL) - the assemblers of TH and are utilized by both
THT and THR

4.5.2 Responsibilities and workflow

4.5.2.1 Receiving an order

TH becomes involved in a project when an order is received through a request
form. This form can be received from several different departments within the
organization or even by external customers. However, the form is always
presented with the same information. The request is received and given an
order number by TH management and is forwarded to the THT manager. The
THT manager checks the schedule of planned tests to find an open slot and
has to respond within two weeks to the initiator. The response is a document
with the needed timeframe, test methodology, estimated cost and when the
test can be performed. If the initiator is satisfied with the answer, the test
proceeds as planned. If the initiator is not satisfied with the answer, the order
is sent to the order and organizational planning department (OVP) to be
prioritized against other projects. Unlike THT, THR receives all of their
information regarding tests from the production order in SAP. The order
triggers a series of events and is not depended on what kind of test it is. The
workflow is always the same whether it 1s a factory acceptance test (FAT) or
a type test and is described by the following sub-processes preparation,
assembly, testing and documentation.

4.5.2.2 Preparation

When the timeframe and start date is set, the THT manager assigns a test
leader to structure the test. The test leader gathers all the essential information
to create a detailed schedule and methodology for the test, orders accessories
for the tests and makes sure that all the required testing equipment is
functional. Further, the test leader makes sure that all the instructions for the
test are correct according to the ITP. If the project is of large scale, or over a
longer period of time, the THL manager also needs to assigns a responsible
assembler. A meeting is organized between the test leader and the responsible
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assembler to go over the test plan, check if all the needed equipment is
available and to divide the responsibility of test. After the planning is
finalized, the test leader organizes a “kick-start meeting” with the entire
assigned group for the specific test, and gives a detailed description of the
test. The preparation phase is completed when the test plan, the method
description of the test and hopefully a risk assessment have been inspected by
TH management.

4.5.2.3 Assembly

The test leader is “flagged” each week by the OVP and assigns work to the
assemblers for the following week. It is done this way since everything is
depending on the OVP’s plans and if something else had to be prioritized, this
is also the input for the resource planners at TH. The assembly itself is
controlled by checklists, but no direct describing documents. The checklists
contain information about the workflow e.g. certain steps that have to be
done, that the equipment is in order, etc. After the assembly is complete, the
assemblers need to check the assembly tools to see if something is broken and
require replacement, and if so, THS needs to be contacted. The controlling of
tools is of today often neglected and leads to problems later on e.g. delays at
both external and internal testing.

Before the assembly step 1s completed, TH enters the gate “Is the connection
done?” This gate can only be answered and signed off by a senior test leader.
The assembly processes i1s controlled by so called “control cards”. These
cards are a quality-insurance to ensure that the used components have been
correctly assembled and are used to document the assembly process. The only
time that the cards are being used after the assembly is according to
management at TH; if something went wrong with the test. The cards can be
traced back to locate the ID-number of an item from the manufacturer to see if
there were any divinations in that item during manufacturing. According to
the TH management that took part in this report, there are a lot of problems
with the way TH works today, as many of the important control steps often
are neglected. Furthermore, TH deviates from their schedule and often fails to
deliver the test documentation on time. A captured problem stated at TH was
that they do not know Aow they should work in a more efficient way since
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they often are reliable on other functions in the organization to do their part
first.

4.5.2.4 Testing

“If [ am selected, then I get to decide how I want to do it”’ — TH management

The testing process is not set in stone. However, there are documents that
guide the test leader and mentions what to think about. These documents are
governed by control points that should be checked off. The test itself is not
governed by any internal document, but by international standards and by the
ITP (as to what should be tested, not how). The testing process is in the end
documented in the “raw-document”.

After the test is done the assembly needs to be disassembled. The assemblers
remove the cable, the accessories and dissect the cable. The dissections are
performed as deep as to the lead isolation and thereafter send to TM for
material analysis. The test site needs to be fully restored and the lack of a
program such as 58S is clearly noticed. The final step also includes testing the
used equipment to see if everything if functional and operational. It
occasionally happens that this step also is forgotten which leads to delays and
disturbance in future testing if the equipment is broken.

4.5.2.5 Documentation

“This is usually the part where we drop the ball” — TH management

In some cases the documentation has procrastinated up to several months. The
demand from ABB HVC is that TH has to deliver the final document of every
test, deviations and results within four weeks after a completed test. The times
when TH does deliver on time is usually because of the initiator’s or the final
customer’s constant demand of documentation. Since the document is the
final product, TH has nothing to prove until that document is delivered.
According to TH management, the procrastination is because of the
anticipation to start new projects and tests.
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4.5.2.6 Lessons learned

At the end of each test, TH management insists that lessons learned are to be
performed in order to gain knowledge and improve future test. However, the
lessons learned is rarely performed except for when something has gone
terribly wrong. This may lead to unsolved and repeated problems as feedback
1s not part of the process.

“The personnel do not want to perform the lessons learned as the start up for
the next project is more alluring” — TH management

Table 4.1. Delegated responsibility for testing cables.

Responsible role according to activity and cable type

Type of cable Preparation Assembly = Testing Documentation

Drums Test leader Assembler | Assembler Assembler, controlled by test
(land cable) leader

Long length (sea | MESAEENE, Assembler | Test leader, safety Test leader
cable) controller

Optical fiber Test leader, Assembler | Assembler Assembler, controlled by test
THS leader

4.5.3 Process work

TH is the only function under T that has of today started to map their
processes. Working with processes has identified the need of structure and
responsibility roles in the function. However, the resources are not there and
the work is far from completed. The mapped processes are not fulfilling the
ABB standard and the processes are not synchronized with the rest of the
organization.
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4.5.4 Identified problem areas

e TH is introduced rather late in the project as the lead engineer needs to
finalize the ITP, communicate with P and place an order at TH.

e THT is not using SAP which means that they have no knowledge
about which tests to perform until an order is received.

e Certain control steps are often neglected such as verification of tools
after usage.

e There are no instructions of how different tests should be performed,
just what should be tested.

e The disassembly phase is not carried out as the TH management
wishes and the work can sometimes be described as sloppy.

e TH deviates from their schedule and often fails to deliver the test
documentation on time.

e Lessons learned are poorly executed.

4.6 Material & Process

4.6.1 The function

Material & Process (TM) is a function of T and is responsible for the
materials that goes into the cable and that the produced cable meets the
required material properties. Unlike TH who mainly performs electrical tests,
TM performs non-electrical mechanical tests such as tensile tests and hot set
tests to ensure the quality of the materials used in the cables. TM is solely
dependent of the ITP and performs the tests as they are structured in the I'TP.
TM also fulfills the function of controlling all received material from external
suppliers before the materials can be released for production.
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4.6.2 Responsibilities and workflow

4.6.2.1 Controlling materials

TM is responsible to ensure that the received materials are of required quality
before released into production. TM is usually informed by the external
suppliers or via the goods reception when new materials have or will arrive.
First, a standard procedure is performed to control that the supplier has
delivered as promised. Second, a material analysis is performed to ensure the
quality of the received goods. If the received goods fulfill the requirements it
is released for production. If the received goods do not fulfill the
requirements, a complaint is made which leads to an exemption or change of
materials. There is of today no traceability of stacked materials such as
granulates used for insulation (which is common in most of the cables today),
only for unique and specific things such as swell tape. This in turn makes it
impossible to know which material is used in each cable. However, this is
about to be changed as a new system involving batch management is currently
being developed by the logistics and purchasing departments to make
everything traceable in SAP.

4.6.2.2 Tests

In order to perform the necessary tests for each cable TM needs to know the
scope, the customer requirements and the desired tests. All of this information
can be found in the ITP and before the lead engineer has developed the ITP,
TM is usually uninformed about what is going to happen. However, the actual
order of a test is not received until a request form is filled and delivered to
TM. Although the ITP specifies all the needed tests, an order is still received
for every test required to perform. This is mainly because TM needs to know
when the test is supposed to happen and because TM does not use SAP. As
mentioned before, this information is not available until the ITP becomes a
part of the production order and when P knows when to cut out the cable
samples from the production process, all of this is regulated by SAP.
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“It happens that orders are received in a very late stage and sometimes even
a week before they are supposed to be performed, just because of poor
planning” — TM management

In order to avoid surprises, TM needs this information in an earlier stage.
Discussions about cable samples have been going on for over two years, but
there are still problems to deliver the samples on time.

If the customer or the project were to announce a new kind of test, it would
have been appreciated by TM if this information was received in an earlier
stage. It usually happens that the customer requires a new routine,
measurement, weighing or even welding properties. Receiving this
information in a late stage may lead to delays as TM cannot guarantee that all
the needed equipment is available for such specific tests. It even happens that
some tests are needed to be outsourced since the lack of resources. In those
cases it is relevant to have a discussion with external suppliers in an early
stage.

As the request form is received, management at TM allocates resources and
makes sure that the needed equipment is available for the test. The request
form includes information about the test, the ITP number and the timeframe.
The actual test is not performed until TM receives the needed cable sample
from P or TH. The ITP specifies which international standard e.g. IEC 60840
to test against but not how. However, documentation and instructions are
available for the practitioner in addition to the requested standard. The final
result of the test is a documented report that becomes available for the lead
engineer through the intranet. It is not unusual that the customer wants to
attend the testing, in fact, TM is counting on it. The customer wants to see the
laboratory and know that the tests are accurately performed. The customer
always has the right to attend the testing and with the customer hanging over
their backs, TM cannot afford to do any mistakes and all regulations needs to
be followed. However, as the request form is often received in a later stage,
the same goes for the notification of customer visitations.
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“We have a calendar to book customer visitation, but it is sadly useless
because of poor information from the lead engineer or from production. It
occurs that we receive notifications of customer visitations the day before, or
even on the same day” — TM management

TM clarifies that this is not desirable as multiple customer visitations often
occur on the same day, and if a test were to go wrong, all of the customers
would notice.

4.6.2.3 Other responsibilities

TM works as a stop function in the production and has the responsibility to
control and approve the material properties of the lead before the production
line can start. This is done through three tests with an interval of 30 minutes.
The test only occurs on submarine cables since land cables do not contain any
lead. TM also has the responsibility to control and approve the paper and oil
used in the mass impregnated (MI) cables. The insulation used for cross-
linked polyethylene (PEX) cables is controlled and approved as the
polyethylene granules are received through the goods reception. TM is also
involved if any material deviations were to occur during production or testing
at TH. During the installation phase, TM acts as a supporting function if any
problems regarding e.g. joints, welding, or even spots on the cable were to
emerge. It sometimes even happens that TM gets called to investigate
problems on the site.

4.6.3 Process work

As of today no work involving processes have been done at TM. However,
MCA the operational process has involved several of activities conducted by
TM. These activities mainly concern the arrival and approval of received
goods.
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4.6.4 Identified problem areas

e TM is introduced rather late in the project as the lead engineer needs
to finalize the ITP, communicate with P and place an order at TM.

e TM is not using SAP which means that they have no knowledge about
which tests to perform until an order is received.

e Poor planning from other functions leaves TM vulnerable and
surprises may occur.

e (ustomer’s visitations may be poorly handled because of poor
planning.
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S Analysis and result

To define the differences between the literature review and the empirical
research, an analysis of ABB HVC was conducted. The result of the project
presented in this chapter is a metadata file explaining the process map, a tool
to manage the process progress overview and an implementation plan of the
business process.

5.1 Analysis

5.1.1 A function oriented organization

As stated in the literature review; an organization is about to become process-
oriented when the organization has agreed upon the process concept and that
the organization is working to use it. By this definition, ABB HVC is well on
the way to become a process oriented organization, according to the empirical
research.

In the view of the business, the organization’s business should be seen as a
system of value-added processes. The organization should prioritize
differently, where everyday decisions should affect how to add value to the
customer. Employees should see their role in a larger context and based on
how they contribute to the whole. This would be a problem for ABB HVC as
the organization today is departmentalized with the strain of profits and loss
within each department. This means that ABB HVC does not have a process-
oriented view of the business since the employees work within their
department without the context of the larger picture.

The design of the business is, as stated in the literature review, structured so
that the processes are the starting point for the organization and how the
organization as a whole should be formulated. The departments should be
transformed into competencies and resources, and should no longer exist in
their previous structure. As the departments at ABB HVC still operate as a
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function-oriented project based organization, the design of the business
cannot be compared to a process-oriented organization.

For the business leadership, the literature review states that the subject of
process-oriented business leadership still is an unexplored area. The business
leadership at ABB HVC is not process-oriented, as it follows the hierarchy of
a function-oriented organization. Also, management of each function within
the organization does not take decisions based on the processes, but on the
profitability of their department.

When operating its business, ABB HVC is currently using team-based
leadership in the projects. If the team-based leadership would be built around
processes, and would enable a holistic view with efficiency and new
solutions, it would mean that the organization is operating as a process-
orientated organization. However, the team-based management at ABB HVC
is not based on processes but around specific projects. The team is established
as an intermediate between the project and the departments. This means that
ABB HVC does work as a process-oriented organization when operating their
business.

In development of the business, as stated in the literature review, a process-
oriented organization uses both short and long term perspectives of
development to create balance in the process. Since the processes currently
are not fully developed, ABB HVC cannot perform development work based
on their processes.

The analysis of ABB HVC argues that ABB HVC is not a process-oriented
organization, but a mix of a function and a project-oriented organization. This
will lead to variations between projects since project managers works
differently. During the empirical research conducted at ABB HVC, it was
clearly stated that projects was performed in different ways depending on the
resources allocated to the project.
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5.1.2 Review of processes

5.1.2.1 Review of business process management

The literature review reveals that business process management (BPM) is
necessary to establish a process with structure in order to secure the
satisfaction of customer needs. As the literature states; the organization’s
process becomes structured when:

The organization organizes for improvement — the organization appoints a
process owner and a process improvement team to the process and BPM
becomes part of the everyday work. As stated in the empirical research, ABB
HVC is currently developing their processes and organizing by establishing
ownership, management and responsibility roles. It is therefore important that
this report states responsibility roles in the resulted process.

The organization creates an understanding of the process — the organization
defines the interface, identifies who the customers and suppliers are and
creates a map of the process i.e. documents the workflow. Since most of the
processes at ABB HVC are not fully implemented, it is quite hard to
determine if the organization has created an understanding of the processes.
However, it is doubtful that everyone in the organization understands the
customer/supplier model and the relationship of the process concept. It is
therefore important for this report to map a process which will be easy to
understand for all employees.

The organization observes the process — the organization determines
measurement points and performs measurements regularly. As stated in the
empirical research, ABB HVC is today creating so called key performance
indicators into their processes. However, the KPI are under construction and
have not been established throughout all of the processes within the
organization.

The organization continuously improves the process — the organization
analyzes the process to continuously improve it. As stated in the empirical
research, this step is not done at ABB HVC since the processes are not yet
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fully developed. For this project, this means that the resulted process created
have to be analyzed in some way to ensure that it would work for the targeted
employees who will use it.

The organization assigns different roles in BPM — as stated in the literature
review; there are three types of BPM roles:

The process owner

At ABB HVC, the process owner is the manager for each department e.g. the
department manager of T or F. The process owner’s responsibilities are
defined by the highest level of management during the process council
meetings. However, the responsibility roles of the process owners are still
under construction and not fully integrated in the daily work.

The process manager

At ABB HVC, the role of the process manager is undefined. However, the
responsibilities of a process manager is often allocated to the department
manager of a special function e.g. the manager of TO or TA. The difference
between ABB HVC’s view and the theoretical view is that the process
manager coordinates resources to a project, not a process.

The process sponsor

At ABB HVC, the role of the process sponsor is undefined. The need of
resources 1s regulated by the production order since the production order
determines the essential variables such as planning, machinery hours and
material quantities. By reading the production order, managers of each
function can allocate resources depending of the need. However, there are still
departments within the organization that operates without the need of a
production order such as T, O and F. These departments need their own
sponsor who allocates competencies and resources depending on the project
size and scope. The responsibilities of a process sponsor often falls on the
function manager.
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Teamwork

At T, most of the work is performed individually but it varies in the different
function. At TO and TA, the engineers are solely responsible for the outcome.
However, the exchange of information between coworkers is constant.
Accordingly to the theory this is not teamwork since they are not part of a
team. However, the spirit of teamwork is in place as the functions work
together for a common goal. At TH, the teamwork is more obvious as the
assemblers and test leaders work in teams to reach a common goal. The lead
engineer is also a part of the project team established by the project manager.
However, it was relatively unclear on how well the teamwork was performed
during the empirical research of ABB HVC. Of those interviewed, the
majority stated that it was dependent on the members of the project team or
the project manager and in some cases both. This leads to the conclusion that
the project teams are operating differently because of its members and is not
following any structured guidelines. A result of this may be variations in the
work which might lead to lower quality and customer satisfaction in the long
run.

5.1.2.2 Review of process mapping

By analyzing the task of mapping processes at ABB HVC, it becomes evident
that the mapping of processes i1s done by process specialists who are not
always working within the process. This means that the specialists need
allocated time with employees who are working within the process. Since this
in some cases is a problem, it leads to reworking the mapped process and
prolonging the implementation and analysis of the process. The mapping itself
at ABB HVC is in some cases hard to understand. This is because the process
specialists sometimes provides too much information at once, and neglects the
facts that some activities could be placed in a lower level of the process. The
process maps are in some cases drawn for the process specialists and not for
the intended user of map. The complexity of some of the process maps might
be easy for the process specialist to understand, but not for the regular
employee. However, the process specialists are now working together to
synchronize the process maps and to find a standardized way to present the
process maps.
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5.1.2.3 Review of process analysis

At ABB HVC, analyzes of the processes have not yet been done, since the
processes have not been fully implemented. The main reason for this is the
lack of resources and the skeptical expectations of the processes. However,
since the processes have not been fully implemented, the process specialists
make constant analyzes of the current activities in the processes as they
appear. Hopefully, some of the recognized flaws during these analyzes will be
fixed before the implementation starts.

5.1.3 A network of sub-processes

One of the initial purposes of this project was to map the technology
department’s (T) process. The original plan was to identify where and when
certain activities performed at T merged with the operational processes MCA
and ICS. At first, ABB HVC advocated that the T process was a supporting
process, as activities at T were to be considered as support to the operational
processes. However, the literature review revealed that this was not true
(Ljungberg & Larsson, 2001; Bergman & Klefsj6 2012; Sandholm, 2008). As
the process hierarchy is explained in figure 8, the operational process is
divided into sub-processes which in turn are divided into activities. A
supporting process is not part of the operational process in the same way as a
sub-process 1s, a supporting process provides certain resources to the
operational process e.g. recruitment, economy or maintenance. T performs
both individual and functional processes directly linked to the operational
processes and is crucial for the operational processes to function, which
makes activities performed at T a part of a sub-process. However, a sub-
process 1s just a lower level description of a task in the operational process
and T is involved in several tasks performed in the operational processes. This
made us realize that T did not consist of just one sub-process, but a network
of sub-process linked to the operational processes. With this in mind, we
explained the complex situation to T-management and ABB HVC granted us
the privilege to design and develop a completely new process named Cable
System Engineering (CSE).
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5.1.4 Designing and developing a new process

The literature review explains numerous ways in how to map a process from
scratch. In this project’s case a workflow already existed, but was not
mapped. In order to guarantee the accuracy of the map, this project needed to
gather as much information as possible from reliable sources. This was
mainly done through several interviews with both operational and managerial
personnel of all the identified stakeholders. Samples of process maps were
drawn and review by the related parts to verify the accuracy of the maps. New
activities, changes and updates were all part of the mapping as new
stakeholders were introduced. The first finalized draft of the process map was
to describe the process in an as-is state. However, as the work progressed the
process map resulted in an as-is/to-be state. The reasoning behind this was
that several flaws with the current workflow became visible during the
analysis. In the literature review, Ljungberg & Larsson (2001) emphasizes
that problems that are left out in the mapping phase are likely to remain
unresolved. To prevent repetitions of the same mistakes and to streamline the
workflow, a managerial decision was made. The decision included to map the
new process in an as-is/to-be state in order to influence the routine of the
workflow.

5.2 Result

5.2.1 Identified activities

The identified activities are the result of the empirical study performed at
ABB HVC. As the purpose was to map the technology department’s
activities, included activities only refers to TO, TA, TH and TM. Activities
performed by other departments e.g. P and F cannot be used in the CSE
process since they are not performed by T. However, associations are
presented in the process map to visualize the coordination and cooperation
between the departments. Relevant information needed from related
departments is presented under each activity in the CSE process. Activities
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marked with a (*) implies that the activity does currently not exist but was

added to the process in order to change the routine of the workflow. Each
activity is further explained in appendix 2. For an example of a process

specification, see appendix 3.

5.2.2 The metadata file

The metadata file is used to structure and specify each activity of the process,
with the purpose to facilitate an overview of relevant information. The

information presented in the metadata file needs to be short, accurate and

should only present the most crucial aspects of the activities. However, each
activity in the metadata file can contain hyperlinks for additional process

specifications such as templates, information and resources.

ID Business
Process

Phase

Table 5.1. The metadata file.

ID Description

Activity
description

Responsible
Role

Function

Sub
process
owner

In object

Out object

CSE Cable Initiation Read Lead Engineer | TO T Participation and | Role
15.1 System & Start-up | Participation and Manager | Responsibility description
Engineering | Phase Responsibility during projects
CSE Cable Initiation | Review contract Lead Engineer | TO T Customer Customer
15.1.1 System & Start-up | and cable design Manager | contract, contract,
Engineering | Phase preliminary preliminary
CSE Cable Initiation | Provide input to Lead Engineer | TO T Customer CCC and cable
15.1.2 | System & Start-up | XLP Manager | contract, data sheet
Engineering | Phase preliminary
CSE Cable Initiation Perform a Cable | Meeting Lead Engineer | TO T Input from SAP Cable design
15.1.3 System & Start-up | Design Review with T, Manager
Engineering XLP, PP,
CSE Cable Initiation | Develop an ITP Lead Engineer | TO T Customer ITP
15.1.4 | System & Start-up Manager | contract
Engineering | Phase
CSE Cable Initiation | Order Lead Engineer | TO T ITP Procedures for
15.1.5 System & Start-up | Procedures for Manager test cable
Engineering | Phase test cable samples
CSE Cable Planning Order tests Lead Engineer | TO T ITP Request form
15.2 System accordingly to Manager
Engineering the ITP
CSE Cable Planning Receive request Department ™ T Request form, Order
15.2.1 System form manager Manager | ITP
Engineering
CSE Cable Planning Prepare tests, Test Leader TH T Request form, Order
15.2.2 System type test etc Manager | ITP
Engineering
CSE Cable Planning Establish a Lead Engineer | TO T Customer Preliminary
1523 System technical budget Manager | contract, technical
Engineering preliminary budget
CSE Cable Planning Develop a HVC | Meeting Lead Engineer | TO, F T Cable design, Cable Systems
15.2.4 | System System with F Manager | costumer Layout
Engineering Overview contract
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Business
Process

Phase

ID Description

Activity
description

Responsible
Role

Function

Sub

process

owner

In object

Out object

Cable Planning Perform Meeting Lead Engineer | TO, F, T Cable Systems Divided
15.2.5 System accessories with F and TA Manager | Layout accessories
Engineering overview TA
CSE Cable Planning Specify Lead Engineer | TO T Customer Specified
15.2.6 System accessories Manager | contract accessories
Engineering
CSE Cable Planning Order Lead Engineer | TO T Specified Assignment
15.2.7 | System accessories Manager | accessories form
Engineering
CSE Cable Planning Receive Department TA T Assignment Order
15.2.8 System assignment form Manager Manager | form
Engineering
CSE Cable Planning Execute order Mechanical TA T Order Accessory
15.2.9 System Design Manager
Engineering Engineer /
CSE Cable Planning Prepare technical Lead Engineer | TO T Cable design, Technical
15.2.10 | System documentation Manager | ITP documentation
Engineering
CSE Cable Planning Perform type test Test Leader ™ T Order Test result
15.2.11 | System Manager
Engineering
CSE Cable Planning Document type Test Leader ™ T Test result Test
15.2.12 | System test Manager documentation
Engineering
CSE Cable Planning Assemble type Responsible TH T Order Assembly
15.2.13 | System test Assembler Manager
Engineering
CSE Cable Planning Perform type test Test Leader TH T Assembly Test result
15.2.14 | System Manager
Engineering
CSE Cable Planning Document type Test Leader TH T Test result Test
15.2.15 | System test Manager documentation
Engineering
CSE Cable Planning Type test Department ™ T Tmpacts and Analysis and
15.2.16 | System impacts and Manager Manager | material report
Engineering material deviations
CSE Cable Planning Type ‘test Department TA T Deviations Analysis and
15.2.17 | System deviations Manager Manager | regarding report
Engineering regarding accessories
CSE Cable Planning Complle t&pe Lead Engineer | TO T Test reports Compiled
15.2.18 | System test Manager report
Engineering documentation
CSE Cable Execution | Read Lead Engineer | TO T Participation and | Role
15.3 System Participation and Manager | Responsibilities | description
Engineering Responsibilities during
CSE Cable Execution | Controlling and Department ™ T Controiling and | Role
15.3.1 System approving Manager Manager | approving description
Engineering materials during materials during
CSE Cable Execution | Monitor Lead Engineer | TO, TA T External supplier | Accessory
15.3.2 System manufacturing of / Mechanical Manager
Engineering accessories Design
CSE Cable Execution | Prepare routine Several Test Leader TH T Production Order
15.3.3 System test tests Manager | order, ITP
Engineering
CSE Cable Execution | Assemble Several Responsible TH T Order Assembly
15.3.4 | System routine test tests Assembler Manager
Engineering
CSE Cable Execution | Perform routine Several Responsible TH T Assembly Test result
15.3.5 | System test tests Assembler Manager
Engineering
CSE Cable Execution | Document Several Test Leader TH T Test result Test
15.3.6 System routine test tests Manager documentation
Engineering
CSE Cable Execution | Perform tests Several Test Leader ™ T Order, ITP Test result
15.3.7 System tests Manager
Engineering
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Business Phase ID Description Activity Responsible Function  Sub In object Out object
Process description  Role process
owner
Cable Execution | Document tests Several Test Leader T Test result Test
15.3.8 System tests Manager documentation
Engineering
CSE Cable Execution | Prepare sample Several Test Leader TH T Production Order
15.3.9 System test tests Manager | order, ITP
Engineering
CSE Cable Execution | Assemble Several Responsible TH T Order Assembly
15.3.10 | System sample test tests Assembler Manager
Engineering
CSE Cable Execution | Perform sample Several Responsible TH T Assembly Test result
15.3.11 | System test tests Assembler Manager
Engineering
CSE Cable Execution | Document Several Test Leader TH T Test result Test
15.3.12 | System sample test tests Manager documentation
Engineering
CSE Cable Execution | Prepare FAT Several Test Leader TH T Production Order
15.3.13 | System tests Manager | order, ITP
Engineering
CSE Cable Execution | Assemble FAT Several Responsible TH T Order Assembly
15.3.14 | System tests Assembler Manager
Engineering
CSE Cable Execution | Perform FAT Several Responsible TH T Assembly Test result
15.3.15 | System tests Assembler Manager
Engineering
CSE Cable Execution | Document FAT Several Test Leader TH T Test result Test
15.3.16 | System tests Manager documentation
Engineering
CSE Cable Execution | Review test Lead Engineer | TO T Test report Reviewed test
15.3.17 | System documentation Manager report
Engineering
CSE Cable Execution | Test impacts and Department ™ T Impacts and Analysis and
15.3.18 | System material Manager Manager | material report
Engineering deviations deviations
CSE Cable Execution | Examine None TO/TA T Accessory Quality control
15.3.19 | System received Manager
Engineering accessories
CSE Cable Closure Read Lead Engineer | TO T Participation and | Role
15.4 System Participation and Manager | Responsibilities | description
Engineering Responsibilities during
CSE Cable Closure Suppért during Department TA T Notification
15.4.1 System installation Manager Manager
Engineering
CSE Cable Closure Deviation Department TA T Deviations Analysis and
15.4.2 System regarding Manager Manager | regarding report
Engineering accessories accessories
CSE Cable Closure Impact and Department ™ T Impacts and Analysis and
15.4.3 System material Manager Manager | material report
Engineering deviations deviations
CSE Cable Closure After installation | DC test Test Leader TH T Assembly Test result
15.4.4 | System test THT/AC Manager
Engineering test external
CSE Cable Closure Document AIT Test Leader TH T Test result Test
15.4.5 System test Manager documentation
Engineering
CSE Cable Closure Review test Lead Engineer | TO T Test report Reviewed test
15.4.6 System documentation Manager report
Engineering
CSE Cable Closure Project closure Lead Engineer | TO T Need of Customer
15.4.7 System Manager | documentation documentation
Engineering
CSE Cable Closure Lessons Learned Function TO,TA, | T Template Strengths and
15.4.8 System Manager TH, TM Manager weaknesses
Engineering
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5.2.3 The process map

The cable system engineering process map is presented as a cross-functional
process map with swim lanes. The swim lanes are used to distinguish the
different functions from each other. The map is presented in an A3 format and
is using the BPMN 2.0 standard, since that is the required standard at ABB
HVC. However, the process map has been modified to fit the report. The
operational processes MCA and ICS are using different phases to describe the
workflow e.g. project planning, project execution and project closure.
Although both of the processes MCA and ICS are using the same name of the
phases, they occur on different timeframes. Since the CSE process is more
connected with the MCA process, the CSE process map will use the same
phases as the MCA process to facilitate understanding between the
departments. However, on the request from T management, independent
phases for CSE has also been included e.g. design cable system, verify cable
system and produce cable system. Each A3 page in the CSE process is
dedicated to a project phase.

The activities of the map describe what is being done, but not where or how.
Grouping of activities are used to show that several functions are involved in
the same activity. Some of the activities are not included in the sequence flow
because triggers (in objects) never were identified. These activities are just
part of the daily work and someone needs to perform them. Most of these
independent activities are usually performed repeatedly during that phase.

The process owner — The technology department manager.

The process sponsor and manager — The function managers of TO, TA, TM
and TH will bear the responsibility of both the process sponsor and manager
roles for activities associated with their function.
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5.2.4 The process progress overview template

The process progress overview (PPO) template was originally developed by F
and was adapted as a tool by this project since the tool has been proven quite
helpful during actual projects for F. The PPO tool is used to visualize and
report the status of a project. At the same time, the PPO tool makes sure that
all the needed activities are performed. In T, the PPO will be used by the lead
engineer to plan and follow up on the process. The PPO tool will also be used
to report the progress to T management. T management will later use the PPO
at managerial meetings in order to describe the CSE process progress.
However, some of the activities will be hard for the lead engineer to follow up
on and it would be preferably if every function within T worked with the tool.
This would make it easier for the managers to communicate during the T
managerial meetings as all functions would provide input to the progress. The
PPO tool is easy to use and all the user has to do is to mark the different
activities depending on their status.

e Ifthe activity is completed, it is marked with a green color.

e If the activity has a risk for delay, it is marked with a yellow color.

e [f the activity is delay and needs an action, the activity is marked with
a red color.

The following example explains that the first four activities are completed,
but the fifth activity “Develop an ITP” is delayed. Since the ITP has been
delayed, procedures for test cable samples cannot be ordered. Other activities
depending on the ITP have also been delayed. However, the activities related
to accessories such as “Develop a HVC system overview” and “Specify
accessories” have been completed.
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5.3 The implementation plan

Before implementing the new CSE process, a well prepared plan is needed to
manage the implementation. This chapter of the report will provide a
suggested implementation plan for T to consider when implementing the CSE
process. But before the implementation work can start, T needs to have
overcome two fundamental aspects. First, T must enforce the desire of a
change and allocate resources properly in order to make it happen. Second,
managerial support from each function within T will be necessary to influence
and change the mindset of the employees. When these two aspects have been
fulfilled, the preparation work of the implementation can begin.

Preparation

Make sure that all the needed resources are in place. Without the proper
resources to manage the implementation work, it will less likely succeed.
Resources may include personnel and planned time for the process work.
Make sure that all the needed documentation and information is in place i.e.
the process map and all the relevant documentation to support the process
map are developed. Coordinate the process map and cooperate with the
process specialists at ABB HVC. Make sure that the CSE process is in
alignment with the other processes at ABB HVC. The CSE process should not
be an independent process, it should coexist with the surrounding processes.

Give the employees a heads up that a change is about to occur. By doing so, it
will not come as a shock when the actual implementation work will begin. A
good way of doing this is to bring it up at every weekly department meeting.
Talking about processes and activities in the process could be a weekly
routine. Try to implement thoughts about how processes will change
everything for the better and solve current problems. The employees need to
have a positive attitude when the implementation work begins in order to
avoid resistance or other inconveniences.
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Create involvement

Since most of the current employees never have worked with processes
before, it is important to deliver the message of what benefits working with
processes will bring. Changing the mindset of the employees is crucial for
reasonable participation. Let the employees become part of the process work.
Several workshops can be arranged in smaller groups since it might be hard to
get everyone gathered at the same time. Using smaller groups might also lead
to that people who usually do not speak up will find the courage to express
their thoughts. Walk through the process map and let the employees provide
input to each activity; it might be that some important information have been
left out or forgotten during the mapping phase. During the workshops it is
essential to keep a positive atmosphere, new ideas should not be neglected or
labeled as stupid. It is also important to capture everyone’s input to the
process since new ideas might lead to improvements. Ideas and comments can
be sorted after relevance at another time. The purpose of the workshops is to
give the employees a holistic view, as how they create value for the customer
by performing the activities in the process.

Work with accepted leadership

Hopefully it will show that some employees are willing to contribute to the
process work, these individuals can be recruited as informal leaders. By
having “one of their own” as an informal leader might influence and persuade
other coworkers to adapt to the process work. The informal leader is someone
who the coworkers can relate to, as he or she actually performs the
operational work in the process. The informal leaders can then act as
intermediates to the formal leaders. The formal leaders also have to play their
part in the implementation work by analyzing and provide support where it is
needed.

Always avoid surprises

Before tearing something down, it is important to know both what to replaced
it with and Zow it should be replaced. In order to avoid surprises, a pilot test
in a smaller scale is performed to identify strength and weaknesses of the
process. The pilot test is preferably performed by individuals who helped with
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the process work or individuals that have shown a great interest in the process
work. The pilot test should be monitored by an assigned resource to gather
evident data and provide feedback to the formal leaders. By doing a pilot test,
flaws and variation can be managed before the actual implementation starts
e.g. if the specified documentation and checklists were good enough or in
need of improvement. It is important to clarify what was successful and what
can be improved in the process, this can be done by using the provided
lessons learned template, see appendix 4. It is necessary to know if the pilot
testers favored the changes and if the changes facilitated their daily routine. It
i1s also important to keep the employees well informed. Updates and
encountered problems should be communicated at the weekly department
meetings.

Allow giving the changes time

Changes rarely happen overnight and management should not expect results
right away. Give the employees enough time to adapt to the new changes. The
employees need to understand the process and the customers they are creating
value for, whether they are internal or external. By developing measurement
points, the process can be monitored to see if the changes had any significant
effect. Measurement points could include time to perform or errors made in
certain activities. By regularly updating the provided process progress
overview, it becomes evident how the process proceeds and problems will be
visualized. If any problems were to occur, bring them to surface so that no
problems become hidden. If it becomes necessary, stop the process and
address the problems at their root cause.

Treat employees with respect

Listen to the employees and take new ideas into consideration. Let the
employees be part of the process work in order to create involvement and to
build trust. Keep the golden rule in mind; one should treat others as one would
like others to treat oneself. After all, the people operating the processes are the
key resources.
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Manage resistance directly

Understand and accept resistances created from uncertainty, however, manage
it directly. Be prepared for uncertainty and develop arguments to handle
complicated situations. Some of the employees most likely will try to resist
the change and it will be crucial to manage the resistance before it spreads. It
might be wise to take these individuals to the side, help them, and
communicate the benefits of the change. However, do not let the resistance of
a few hold the implementation work back. These individuals will hopefully
come around when they truly understand that the change is made to ease their
workload, not increase it.

Status updates

Dedicate at least one meeting per month to show the progress of each active
project. Let the process operators present their own progress report for their
coworkers. It should be of everyone’s interest to know how their coworkers
are managing their projects and how they are adapting to the process work. If
problems are detected during these meetings, possible interactions from other
coworkers might help to solve the situation. It is also important to know how
everyone 1s adapting to the changes; some of the employees may need extra
guidance. During the meetings it is also a good opportunity for the process
operators to highlight strengths and weaknesses in the process e.g. process
specifications, checklists or responsibility roles. These arguments will be
essential to update and improve the process.

Drive continuous improvement

As the process work finally has been implemented, the improvement work
should start right away. Continuous improvements imply that the
improvement work never ends. A cyclic tool such as PDCA (Plan, Do, Check,
Act), or 4Q as ABB calls it, should be implemented in order to drive the work
forward and a small team to manage it. The members of the team will vary
depending on the competencies needed for the improvement work. In the first
phase, Plan, the team identifies a problem to be solved and gathers all the
relevant information regarding the problem. The team develops a solution to
the problem and an implementation plan. In the second phase, Do, the team
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implements the change in a pilot project and works accordingly to the plan. In
the third phase, Check, the team follows up and studies the effects of the
change. In the final phase, Act, the team makes a decision based on the data
gathered in the third phase. If the data is sufficiently convincing, the change
can be implemented on an operational level. If not, the team needs to restart
phase one. It is important to note that there is no perfect solution, and the
current reality can always be improved.
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6 Suggestions for improvements

Clear responsibility roles

There are of today no clear and updated role and responsibility descriptions,
especially for the lead engineer. Since the lead engineer has a great deal of
responsibility during the projects, those responsibilities should be made clear.
Depending on the lead engineer’s authority and experience, the workload
seems to vary during the projects. The project department (O) needs to clarify
what is expected of each department during the projects. With that
information, the different functions within the departments can collaborate to
define specific responsibility roles.

Further development of the CSE process, the next level

Some of the activities performed in the CSE process are quite complex and
might need further explanation; these activities can be developed as sub-
processes of CSE. These sub-processes will thereby become the third layer of
processes in detail according to the operational processes. By further
visualization of the CSE process, it will become more evident on how T
operates and provides value for the customer. By breaking down the CSE
process in further detail, it might also reveal bottlenecks or identify other
wastes. An example of such a sub-process has been developed for this
purpose in order to demonstrate how it can be done. The activity used for this
demonstration is CSE 15.2.6 Execute order (TA), see appendix 3.

The integration of SAP

SAP is an enterprise resource planning (ERP) software used at ABB HVC.
An ERP is among other things a system used to plan certain events, for
instance a production order, and to allocate resources such as materials. Since
T does not use SAP, in the right manner or not at all, information needs to be
retrieved from a different source e.g. the production planners. This has
become a problem as the lead engineer needs to manage information that is
not directly accessible to him or her. The same argument applies for TM and
TH. When the ITP and the procedures for test cable samples (PTCS) are
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registered in the production order (SAP) it becomes a part of the production
process. The production order is used by the production planners to notify P
when and where the cable samples will be cut out of the production process. If
the lead engineer, TM and TH were to use SAP, where all this information
already exists, none of these extra activities would be necessary. Another
problem associated with SAP is that P loses the track of test cable samples as
they leave the production facility, since TM and TH does not use SAP.
However, to transport and dispose the cable samples would preferably be a
job for the logistics department.

By introducing and educating the whole technology department in how to use
SAP, the majority of these kinds of problems will cease to exist. The lead
engineer will not have to contact another function in order to retrieve
information. TM and TH will be more updated as they manually can see the
required tests to perform as soon as XLP have implemented the ITP and the
PTCS into the production order. Also, all sorts of deviations are reported in
SAP and it has been unclear during this project in how T reports deviations.

A new way to develop the ITP for faster integration

Developing an ITP for an ordinary cable system should not be peculiar, since
all of the needed information should be part of the customer contract.
However, changes and none accessible information makes the activity more
complex in order to develop a sharp ITP e.g. a new type of factory joint needs
to be developed. Although changes may occur, most of the tests performed on
the cable stay the same; it is just a matter of different variables to measure and
test against. The ITP cannot be sharp and accurate until the cable design is set
and approved. The lead engineer also needs to make sure that all of the tests
specified in the ITP can be performed accordingly to standards e.g.
[EC60840. When the ITP is completed, it is complemented with the PTCS
document and sent to XLP. When the ITP and the PTCS becomes part of the
production order, hence production planning, the lead engineer can retrieve
information as when samples are to be cut out from the production process.
With this information, the lead engineer can make a request form and forward
it to TM or TH. In context, TM and TH do not receive any information about
the tests to perform until the lead engineer sends a request form. The ITP does
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not specify who, where, when or how the tests should be performed, only
what tests to perform. This means that the lead engineer also have to contact
TM or TH to make sure which function is performing each test.

By sending the ITP to TM and TH earlier in the process, whether it is sharp or
not, some of these steps might be excluded. Also, TM and TH can provide
valuable information to the ITP such as timeframes, if the test is applicable
and which function who will perform the test. By receiving the ITP in an
earlier stage, TM and TH can make sure that all the required equipment is in
place and functional. Furthermore, TM and TH can also improve their
planning and preparation. When the ITP has been reviewed by TM and TH,
they send it back to the lead engineer. The lead engineer may then update the
ITP and when the ITP is completed, forward it to XLP. When the ITP then
becomes part of the production order, all of the relevant information will be in
place. If T would integrate SAP in this process, the lead engineer would not
even have to send a request form to TM or TH, since all the relevant
information will be structured in SAP. A cross-functional process map has
been drawn to illustrate this example, see appendix 7.

Process specifications and checklists

Before implementing the CSE process, process specifications and checklists
need to be developed for each activity. A process specification provides the
needed information to perform a certain activity in the process e.g. in and out
object, task descriptions, resources etc. A checklist clarifies the necessary
tasks to perform in order to complete an activity. By following the process
specification and completing the checklist, less variation will occur. Both the
process specifications and the checklists should be living documents and
updated as new information or process flaws are detected. An example of a
process specification has been provided in appendix 3.

Lessons learned

There is currently no clear solution on how T gathers information on previous
projects, except the KI. In order to improve and update the process, it is
suggested that frequently performed lessons learned are completed. The
lessons learned will provide T with a personal reflection of strengths and
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weaknesses during the project on both an individual and project level. The
essential information produced by the lessons learned needs to be compiled
and sorted, preferably by a function manager. A template for lessons learned
has been developed with standardized questions, see appendix 4. The template
can be used at several times during a project, preferably after each process
phase as described in the process progress overview, see chapter 5.2.6: The
process progress overview template. Keep in mind, performing the lessons
learned too frequently may result in unsatisfied answers and resistance from
employees.

Key performance indicators

In order to make improvements to the process, key performance indicators
(KPI) or measurement points needs to be developed, otherwise it will be
unknown if the improvement work resulted in any substantial effect.
Measurements are usually performed to establish a time-frame or to identify
variation in the process. By looking at the process map, T can choose a single
activity or a sequence of activities to measure e.g. CSE 15.1.5 Develop an
ITP, from CSE 15.1.1 Review contract and cable design to an approved cable
design or from CSE 15.2.10 Assemble type test to CSE 15.2.12 Document type
test. Measurements and quality controls can be performed in various ways,
but it is recommended that at least one of the seven basic tools of quality is
used e.g. pareto charts or control (run) charts.

Cross-functional collaboration between TO, TA and F

In order to achieve a better collaboration between TO, TA and F regarding
accessories a change in the workflow is needed. This change needs to be part
of the process in an early stage to avoid future mistakes or inconveniences. A
suggestion to this 1s that lead engineer in an early stage initiates contact with
F and goes through all the needed accessories for the cable system. With this
information, a resource at F could draw a HVC system overview using a
CAD-software. The HVC system overview results in a picture clarifying
where on the cable the accessories are meant to be placed. With the HVC
system overview, the lead engineer initiates a new meeting between TO, TA
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and F where it is mutually agreed upon which function that will bear the
responsibility for each accessory.

Document management and control

During the time spent at ABB HVC, it became clear that an underlying
frustration existed for how documents were managed. ABB HVC is currently
using two types of platforms for managing documents. The first type is called
Enterprise Content Management (ECM) and is used as a database where all
documents are uploaded and shared throughout the organization. The second
type is called Document Manager (DM), which basically is a library
containing links to ECM. However, DM is not frequently updated and all of
the necessary documentation is not in place. This forces the employees to
search for the needed documentation in ECM which many of the employees
see as problematic. Consider the following quote:

“It is almost impossible to find anything in ECM since you need to know the

exact search string which contain several unique letters and numbers e.g.
1JND006916"” - Lead Engineer

Because of this problem, employees alter previous used documents saved on
their own hard drive instead of downloading new and updated documents.
The result of this is that the majority of the employees are using old and
outdated templates and documents. If ABB HVC decides to keep DM as their
primary platform for document steering, it needs to be updated and more user-
friendly. T should also assign a resource to investigate ECM and DM in order
to make sure that all the relevant and needed documentation is in place, and to
delete old and unused documentation.
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7 Discussion

To summarize the report, this chapter opens a discussion of the methodology,
validity and reliability, the result and the continued research for ABB HVC.

7.1 Methodology discussion

To discuss the pros and cons of the set methodology for this project, it is
important to understand the background in which this project was based. This
project set out in January of 2014 to study the technology department’s
processes in order to provide a foundation for ABB HVC, to which they could
build upon. The methodology therefore became a way to structure this
foundation so it would provide a secure and scientific baseline. This project
has over a period of twenty weeks used the methodology as a type of
boundary, outlining the set boundary condition provided by the project client.
This was done because of the large scope in which the business process
operates within. In an early stage, it became clear that if this project would
grasp the process design in all its details, it would not have been completed in
the defined deadline.

As for the methodology describing the research type, it was necessary from a
scientific point of view to understand what limitations the project’s research
type created. By defining the project as a change focused research, it would
not be applicable to conduct experiments on the hypothesis provided in the
report. By having this boundary, it was decided to provide an implementation
plan as a way to give the process reliability. As the change focused research
allows for implementation as one of the steps to change, it became an obvious
step to provide to the project client. Furthermore, the change focused research
created a requirement of participation which in turn created the need to
identify the stakeholders of this project.

For the research strategy, literature was obtained for different strategies
provided by several authors in methodology descriptive books. There were
many points of view as what the strategies stood for, but eventually arguments
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were identified. By changing the studied phenomenon, the project would have
an action based strategy. This was well aligned with the fact that the research
type was change focused. However, the action based strategy also created
delimitations as the strategy usually is implemented in small-scale projects.
The boundary definitions defined by the project client became a problem
where the solution became to further “scope down” and only allowing
activities in the second layer of sub-processes. Additionally, the action based
strategy also created the need to identify stakeholders, as the strategy requires
participation. This made the choice more reliable since the strategy aligns
with the set research type.

The scientific emphasis described in the methodology was a way to,
scientifically, understand how to collect the needed data. The end result was
not a surprise since the nature of change should be based on both empirical
and theoretical data if the result is to be reliable in real life.

To continue with the data collection method defined in this report, it was
decided in an early stage that the empirical research would be a governing
primary data. It was therefore important to allocate time with the identified
key players and make sure that the right questions were asked. Since the
location of ABB HVC was close and easy to reach, it was decided that phone
interviews and mail surveys would be a waste of time for all parties. The main
data collection method was therefore personal interviews, as this method
would in this case provide the most empirical data. A problem with using the
personal interviews was, however, that it could easily turn in to a discussion
where the informant could “space-out” from the question template which
made it crucial to steer the discussion back to subject. Furthermore, problems
were found when different parties described the same work in different ways.
Therefore, triangulation was needed in order to understand what most
employees found to be the right way of how the work actually was conducted.

For the data collection of literature studies which would become the baseline
for the mapping of processes and improvement suggestions, it became evident
to use literature with well acknowledged authors. This choice was made since
most of the scientific articles and the Swedish literature referred to the same
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theory written by authors such as Michael Hammer, Thomas H. Davenport
and H. James Harrington.

As for the research approach, it was decided that using the DRM would be an
obvious choice because of the nature of the report. A Problem which arose by
using the DRM approach was to allocate the needed time into analyzing
possible benefits of the process design and implementation, without
experimenting or overdue the report. This was managed by having a small
scope and a well defined goal in which the evaluation would be an overall
evaluation with possible benefits as argued by the literature.

7.2 Result discussion

In order to achieve the set goal of the project, a need for further knowledge in
the area of business processes was identified. A deeper analysis of both
literary and scientific articles was performed to obtain a solid knowledgebase
in the area. As the project proceeded, it was discovered that there were still
gaps in the knowledgebase. Additional literature reviews were repeatedly
added to meet these gaps.

The drawn process map and the influencing activities are the result of the data
collection conducted in the empirical study of ABB HVC. The theory helped
us to communicate the empirical data in a proper and scientific manner. As
the theory describes, the map aims to be a user-friendly visual tool where the
amount of information has been used for the purpose.

The data collected was mainly gathered from management, process specialists
and a few selected process operators. This may have affected the results, as
the majority of the interviewees indirectly did not work in process. The theory
emphasizes that the process operators are the ones who are more likely to
generate the most credible image of the process, which means that our results
might have been different if we had included more process operators.

To validate the results, we used triangulation where we repeatedly received
feedback on the data collected with the involved stakeholders. It often turned
out that the reality described by different stakeholders did not align. In this
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context, new problem formulations were created and meetings between
stakeholders were organized to resolve the differences. However, the
triangulation led to a mutual agreement within T and we believe RQ2 has
been answered. Resolving conflicts proved to be a prolonged process in the
project which led to that the compilation of the results took longer than
expected. The majority of the conducted stakeholder interviews were personal
interviews, which may have influenced the results to a certain degree. Another
approach to collect data could have been to create a workshop with all the
involved stakeholders, in order to make the data collection process more
efficiently. A workshop was planned from the start, but problems with
assigned time of the stakeholders to the project created an obstacle and the
workshop could not occur.

To answer RQI, we first had to identify the current problems T was facing.
The problems that emerged most clearly were the lack of communication,
traceability of actions and that quality controls of specific activities actually
were carried out. Through this project, we believe that these problems have
been addressed and that suggestions for improvements have been developed
to overcome these problems. To answer RQ3, an implementation plan and
suggestions for improvement have been developed to guide T in the continued
process work.

Due to the nature of the project, no mathematical models or strength
calculations have been made, which usually relates to a thesis within
mechanical engineering. Mathematical models related to similar processes as
described in this report, are in general related to process measurement points.
These kinds of analysis have not been possible to perform, since there is
currently no defined process at T. An obstacle related to the time aspect is that
a project at ABB HVC normally takes several years, and that some activities
may take several months to complete. Because of the timeframe set for this
project, the CSE process could never be implemented in a small scale to
evaluate the characteristics and functionality of the process.

The capabilities and limitations of processes can only be defined with respect
to the application area. But regardless of the application area, the purpose of a
process is to satisfy an identified customer need. Also, the goal of a process is
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to satisfy this purpose with as little resource consumption and variation as
possible. With these arguments, the application areas for processes are
unlimited, which means that a process can be applied to almost anything. If
the usage of managed processes would increase in society, perhaps resource
consumption and harmful workload would decreased, which had resulted in
improved economic and sustainability aspects. The standardized operations
that constitute a process may also result in a positive impact on the work
environment. These operations aim to facilitate the daily work and to create
involvement among employees. Also, processes take continuous improvement
into account, which implies that the improvement work never ends. This is of
high relevance as the demands of society from customers and government can
rapidly change, making it crucial for organizations to adapt to these changing
demands.

Even though processes may result in a positive impact there are still pitfalls
that ABB HVC should be aware of. It will therefore be essential for ABB
HVC to keep the process work updated and alive. Furthermore, ABB HVC
needs to understand that the implemented processes require continuous care
and that the improvement work never ends, even in the events of failure.

7.3 Continued research

The topic of business processes has attracted numerous of organizations over
the years and will probably continue to do so for the years to come. ABB
HVC is currently facing a change regarding their business processes, and it
will be essential for the organization to continue and maintain their business
processes in order to succeed. Continued research in the area would give ABB
HVC a considerable more stable and predictable operation, but as mentioned
earlier, also a more sustainable environment. ABB HVC now needs to focus
on continuing to develop their processes in collaboration with the process
operators and the interconnecting functions. It is equally important to develop
all the necessary documentation to support the processes and to measure the
efficiency of the processes. Furthermore, ABB HVC should invest resources
in the process navigator that is currently being developed in order to make it a
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success. For future considerations, another area of interest is process
simulation, where advanced computer simulations can identify different
scenarios in order to improve the operation. As the processes at ABB HVC
reach a mature state, it would be wise to invest in software to manage process
simulations.
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9 Appendix

1 Interview question template

The informant

Could you tell us about yourself and what you work with?

Could you tell us about the department and what the department works with?

The Process

What responsibilities do you have in the processes?

How would you like to see the process look like / work?

What triggers your work? (what is your in object?) (elaborate; How, Why)

What triggers the department’s work? (what is the department’s in object?) (elaborate; How, Why)

What do you deliver to the process? (what is your out object?) (elaborate; How, why)

What does the department deliver to the process? (what is the department’s out object?) (elaborate)

The Contemporary Problems

What problems do you have today while working with other departments?

What problems do you have today while working with the intranet and the document manager?

What other problems do you face on a daily basis while working as you do today?

What other problems does this department face on a daily basis while working as it does today?

Are there any problems regarding communication today?

How do you see these problems being solved by implementing a process?

Are there any other problems that you want to highlight?

The Benefits of processes

What possible individual benefits do you see by implementing a process?

What possible department benefits do you see by implementing a process?
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2 CSE activities

2.1 Project initiation & Start-up / Design cable system

*CSE 15.1 Read Participation and Responsibility during projects (TO)

During every project conducted at ABB HVC there seems to be a conflict
regarding the lead engineer’s responsibility role. A new document called
“Participation and Responsibility during projects” is developed in order clear
things out. This document clearly states which parts of the project that the
lead engineer is responsible for and what is expected of him or her during the
project e.g. customer documentation. Participation and Responsibility during
projects is a living document and is updated when needed.

CSE 15.1.1 Review contract and cable design

The lead engineer receives the customer contract from the PM and the
preliminary cable design from TT. The handover of the preliminary cable
design is usually done during a meeting with the engineer who was
responsible of the cable design during the tender phase. The lead engineer
has to review the received documentation. In order to do that the lead
engineer has to review what has been sold and the customer requirements to
make sure that everything is possible to deliver. There might be customer
requirements outside the boundaries of KI which forces the lead engineer to a
design review of the cable system. This preparation is necessary to present at
the kick-off meeting with the project team.

CSE 15.1.2 Provide input to XLP (TO)

The lead engineer performs a final review of the cable design. If any changes
were to occur, new calculations have to verify the changes. During this
activity, it is essential that the lead engineer saves all documentation. There
might also be unsolved design work left from the tender phase which the lead
engineer has to complete. Additionally, it is essential that the lead engineer
goes through and sets the requirements on cable handling. As the cable design
1s finalized, a senior lead engineer has to verify the cable design before it is
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sent to XLP. The out object of this activity is a CCC and a cable datasheet,
which is sent to XLP for technical preparation. Before starting the next
activity, the lead engineer has to create a list of all the cables and accessories
for the cable system.

CSE 15.1.3 Perform a Cable Design Review (TO)

The lead engineer receives the preparation plan compiled of the CCC and
cable datasheet from XLP. The compiled document is an extract from SAP.
The lead engineer arranges an internal meeting to perform a cable design
review. The lead engineer invites participants from T, XLP, PP, THR, F and
PT to go through the cable design, the machinery routing and to receive
feedback. If any updates are necessary, the lead engineer informs XLP and
receives a new preparation plan with the added updates. This activity is
performed in an iterative manner until all involved parts are satisfied with the
cable design. When the lead engineer finally approves the preparation plan,
XLP forwards it to the master planners and the technical preparation is
transformed into a production order in SAP.

CSE 15.1.4 Develop an ITP (TO)

The lead engineer reviews the customer contract in order to identify the
required tests to perform. There might also be alternative tests to consider
initiated by ABB HVC to verify the cable system. The ITP specifies the cable
dimensions, the sequence of tests, a short description of the tests, electrical
quantities and test requirements. The lead engineer also has to prepare a test
protocol and ensure that internal instructions are up to date. The ITP has to be
reviewed by another lead engineer before it is approved for distribution. The
completed ITP is uploaded on a shared folder on the main server and under
the project name on the intranet. The ITP might also been sent to certain
people in direct need of the ITP.

CSE 15.1.5 Order Procedures for test cable samples (TO)

“Procedures for test cable samples” is a prepared template for the lead
engineer to fill and send to the production planners (XLP) and to upload in a
shared folder. The document clarifies where in the production process the
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different cable samples will be cut out, and specifies which test the cable
sample is meant for. Other stakeholders such as PP, THR, THT and TM might
also be interested in this document.

2.2 Project planning / Design cable system

CSE 15.2 Order tests accordingly to the ITP (TO)

The lead engineer orders specific tests listed in the ITP. Special tests such as
type tests, impact tests and longitudinal balance tests are ordered from THT.
The lead engineer also has to order all required tests that is performed by TM.
Tests performed by THR e.g. sample, routine and FAT tests are not ordered
by the lead engineer since they are a part of the production order. However,
the lead engineer needs to keep track of tests performed by THR in order to
send new requests to TM. The reason for this is that some of the cable
samples used by THR in testing are needed by TM to conduct additional tests.
The lead engineer has today the responsibility to intervene and coordinate the
collaboration between P, TH and TM.

CSE 15.2.1 Receive request form (TM)

Management at TM receives the request form from the lead engineer and
allocates resources accordingly. The manager at TM also needs to make sure
that the needed test equipment is functional and available. New request forms
are received as the lead engineer has identified the time when cable samples
are to be cut out of the production process.

CSE 15.2.2 Prepare tests, type test etc. (TH)

The THT manager receives the request form and schedules the requested test.
The THT manager assigns a test leader as the structure described in chapter
4.4.2: Responsibilities and workflow.

CSE 15.2.3 Establish a technical budget (TO)

The lead engineer has to establish a technical budget for the project. The
technical budget includes information such as engineering hours, travels, tests
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and accessories. In order to do so, the lead engineer has to start the
preparation of the needed documentation provided by the master document
register (MDR). During this activity, the lead engineer should also produce a
timeframe for the project. The technical budget is sent to the PM.

*CSE 15.2.4 Develop a HVC system overview (TO/F)

The lead engineer initiates contact with the installation department (F) to
declare the needed accessories for the cable system. The resource at F
produces a visualized map that shows where on the cable the accessories are
meant to be installed and how they are connected to each other.

*CSE 15.2.5 Perform accessories overview (TO/TA/F)

When the HVC system overview is completed, the lead engineer invites its
equivalent from F and the department manager from TA to a meeting. With
the HVC system overview placed on the table, the responsibility of the
accessories 1s mediated between the departments in a mutual agreement.
Taking responsibility for an accessory implies full responsibility of that
accessory, design and supply.

CSE 15.2.6 Specify accessories (TO)

The lead engineer specifies the accessories that was delegated to him or her in
*CSE 15.1.5 Perform accessories overview. It is important for the lead
engineer to distinguish and clarify which accessories that goes to external
suppliers or TA.

CSE 15.2.7 Order accessories (TO)

Accessories that are categorized as standard accessories are ordered from
external suppliers and more complex and unique accessories are ordered from
TA. In rare cases, complex accessories can also be ordered from external
suppliers depending on the price or lack of knowledge. The lead engineer has
to provide input to the purchase department for all orders assigned to external
suppliers and a purchase requisition to the project manager. Internal orders to
TA for e.g. cable factory joints are done by completing an assignment form.
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CSE 15.2.8 Receive assignment form (TA)

The assignment form is received by the department manager at TA and
resources are allocated depending on the assignment. Factory cable joints are
delegated to a design and development engineer, other design work is
delegated to a mechanical design engineer. Advanced calculations are
delegated to an electrical engineer physicist and assignments regarding optical
fibers are delegated to a specialist for optical fibers.

CSE 15.2.9 Execute order (TA)

The execution of an order varies according to the assignment and the resource
used for the assignment. The basic workflow for a mechanical design
engineer is to check for previous in-house solutions, design the accessory,
contact external suppliers, place a purchase requisition to the purchase
department and to develop assembly instructions. A more detailed description
of TA workflow is described in chapter 4.3.2: Responsibilities and workflow.

2.3 Project planning / Verify cable system

CSE 15.2.10 Prepare technical documentation (TO)

The lead engineer has the responsibility to provide the project manager with
all the relevant information needed for the customer’s satisfaction and the
project’s requirements. The technical documentation should be registered in
Master Document Register (MDR) and includes an internal design report
describing the cable system which shows the performance of what is being
delivered, updates based on design reviews etc., and customer documentation
such as an external design report meant for the customer.

CSE 15.2.11 Perform type test (TM)

Tests are performed accordingly to the specification of the ITP. Standards and
instructions are followed and deviations are reported.
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CSE 15.2.12 Document type test (TM)

The result of the tests is a report that indicates that all of the tests have been
performed accordingly to the standards. The finalized report is made
available for the lead engineer on the intranet.

CSE 15.2.13 Assemble type test (TH)

The assembly is performed by checklists which contain information about the
workflow e.g. certain steps that have to be done, that the equipment is in
order, etc. The assembly is controlled by control cards which the assembler
completes to document the assembly process. After the assembly is
completed, the assemblers need to check the assembly tools to see if
something is broken and require replacement, and if so, THS needs to be
contacted. The assemblers also need to clean the assembly site as they are
finished.

CSE 15.2.14 Perform type test (TH)

The tests are performed accordingly to the specification of the ITP and follow
the method described in the preparation phase. The results are documented
during the tests and plotted in the raw-document. Cable samples that are
meant for TM are dissected and delivered. After the testing is completed, the
testing site is cleaned and used equipment is checked and put back where they
belong.

CSE 15.2.15 Document type test (TH)

After a performed test, TH has four weeks to complete the test
documentation. This documentation is made available for the lead engineer
through the intranet.

CSE 15.2.16 Type test impacts and material deviations (TM)

If any impacts or material deviations were to occur during the tests TM needs
to be notified. If this activity would occur, an intermediate event would start
which leads to additional investigation and documentation.
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CSE 15.2.17 Type test deviations regarding accessories (TA)

If any deviations regarding accessories were to occur during the tests TA
needs to be notified. If this activity would occur, an intermediate event would
start which leads to additional investigation and documentation.

CSE 15.2.18 Compile type test documentation (TO)

When all of the type tests have been completed, the lead engineer needs to
review and compile the received reports. The compiled documentation is sent
to the project manager who forwards it to the customer.

2.4 Project execution / Produce cable system

*CSE 15.3 Read Participation and Responsibilities during production (TO)

A new document called “Participation and Responsibility during production”
is developed in order clear things out. This document clearly states the lead
engineer’s role and what is expected of him or her during production of the
cable system e.g. support during deviations. The document should also
describe how to write deviations in SAP, since it is everyone’s responsibility
to report detected deviations.

CSE 15.3.1 Controlling and approving materials during production (TM)

TM is responsible to ensure that the received materials are of required quality
before released into production. First, a standard procedure is performed to
control that the supplier has delivered as promised. Second, a material
analysis 1s performed to ensure the quality of the received goods. If the
received goods fulfill the requirements it is released for production. If the
received goods do not fulfill the requirements, a complaint is made which
leads to an exemption or change of materials.

TM works as a stop function in the production and has the responsibility to
control and approve the material properties of the lead before the production
line can start. This is done through three tests with an interval of 30 minutes.
TM also has the responsibility to control and approve the paper and oil used
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in the mass impregnated (MI) cables. TM is also involved if any material
deviations were to occur during production or testing at TH.

CSE 15.3.2 Monitor manufacturing of accessories (TA/TO)

The lead engineer and the mechanical design engineer have to monitor the
manufacturing and delivery of accessories from external suppliers. It is
important to check if the external suppliers are on schedule and that the
accessories will be delivered on time. It may even happen that the lead
engineer or the mechanical design engineer needs to visit the external
supplier.

CSE 15.3.3, CSE 15.3.9, CSE 15.3.13 Prepare tests (TH)

As routine, sample and FAT tests are following the same structure as the type
test, see CSE 15.2.2 Prepare tests, type test etc. (TH)

CSE 15.3.4, CSE 15.3.10, CSE 15.3.14 Assemble tests (TH)

As routine, sample and FAT tests are following the same structure as the type
test, see CSE 15.2.13 Assemble type test (TH)

CSE 15.3.5, CSE 15.3.11, CSE 15.3.15 Perform tests (TH)

As routine, sample and FAT tests are following the same structure as the type
test, see CSE 15.2.14 Perform type test (TH)

CSE 15.3.6, CSE 15.3.12, CSE 15.3.16 Document tests (TH)

As routine, sample and FAT tests are following the same structure as the type
test, see CSE 15.2.15 Document type test (TH)

CSE 15.3.7 Perform tests (TM)

TM performs tests accordingly to the ITP, the same structure for CSE 15.2.11
Perform type test (TM) applies.
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CSE 15.3.8 Document tests (TM)

All tests at TM are documented in the same structure, see CSE 15.2.12
Document type test (TM)

CSE 15.3.17 Review test documentation (TO)

The lead engineer needs to review all of the test reports documented by TH
and TM during the production phase. The reviewed reports are sent to the
project manager who forwards it to the customer.

CSE 15.3.18 Test impacts and material deviations (TM)

The same structure as for CSE 15.2.16 Type test impacts and material
deviations (TM) also applies during production.

*CSE 15.3.19 Examine received accessories (TO/TA)

There is of today no solid solution for this activity. However, this activity is
of significant importance and should not be terminated from the process. The
question still remains in how management will resolve the examination of
recelved accessories.

2.5 Project closure / Install cable system

*CSE 15.4 Read Participation and Responsibilities during installation (TO)

A new document called “Participation and Responsibility during
installation™
states the lead engineer’s role and what is expected of him or her during

installation of the cable system.

is developed in order clear things out. This document clearly

CSE 15.4.1 Support during installation (TA)

During the installation phase TA acts as support to the installation team if any
concerns regarding accessories or assembly instructions occur.
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CSE 15.4.2 Deviation regarding accessories (TA)

If any deviations regarding accessories were to occur during the installation
phase TA needs to be notified. If this activity would occur, an intermediate
event would start which leads to additional investigation and documentation.

CSE 15.4.3 Impact and material deviations (TM)

During the installation phase, TM acts as a supporting function if any
problems regarding e.g. joints, welding, or even spots on the cable were to
emerge. It sometimes even happens that TM gets called to investigate
problems on site. If any impacts or material deviations were to occur during
the installation phase TM needs to be notified. If this activity would occur, an
intermediate event would start which leads to additional investigation and
documentation.

CSE 15.4.4 After installation test (TH/External supplier)

The after installation tests (AIT) are performed at the installation site and is
included in the ITP. THT manages the DC testing while external suppliers
manage the AC testing. The AIT is the most important test since it verifies the
functionality of the cable system and what the customer paid for.

CSE 15.4.5 Document AIT test

The AIT results are documented in a report by the respective parties, one from
THT and one from the external supplier. The reports are sent to the lead
engineer for a final review.

CSE 15.4.6 Review test documentation (TO)

When all of the AIT’s have been completed the lead engineer needs to review
the received reports. The reviewed documentation is sent to the project
manager who forwards it to the customer.
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CSE 15.4.7 Project closure (TO)

The lead engineer needs to make sure that all the relevant documentation is in
place and that the needed forms are updated. There might also be loose ends
to tie up. The final customer documentation is sent to the project manager.

*CSE 15.4.8 Perform Lessons Learned (All)

In order to identify the strengths and weaknesses during the project, a final
“lessons learned” 1s performed by all of the functions in the T department.
During the lessons learned it is also relevant to ensure that all of the KI are
updated. Each functional manager is responsible for the lessons learned and
makes sure that it is completed. A template for lessons learned has been
provided in appendix 3.
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3 Example of a process specification

1INDOXXXXX
CSE 15.1.2 Provide input to XLP |5

Prepared: Prepared date: Approved: Approved date: Lang: Revision: Page:
2014-04-28 en 1(1)
[Reference No.: Project: Status:
In Review
Responsible role: Lead Engineer (TO)
Objective:

The main objective for this activity is to transform the customer contract and the preliminary cable design
into a CCC and a cable data sheet, and forward it to production planning (XLP) for preparation planning.

In Object:
e Customer contract from the project manager (PM)
¢ Preliminary cable design from tender engineering (TT)

Tasks:
o Control and review the received documentation
o What has been sold? Can we deliver everything?
o Review of customer requirements
o Are there any requirements outside of the KI boundaries?
o Control cable handling and routing requirements
o Internal Design Review
o Approval of a senior lead engineer
o Open construction work
o Are there any problems unsolved from the tender phase?
o Verify calculations if any change occur
o Specify the cable system
o List of cables
o List of accessories

o Developa CCC

o Develop a Cable Data Sheet

0 Prepare and save the documentation

o Send the documentation to XLP
Out Object:

¢ CCCtoXLP

¢ (Cable data sheet to XLP

Resources:
e Tools & Templates
¢ The engineer who was responsible of the cable design during the tender phase (TT)

Information:
¢ Construction Instructions (KI)
¢ Links to supporting documents
e Link to best practice

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express
authority is strictly forbidden. ©@ Copyright ABB
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4 Lessons learned template

“ l. I. IINDOXXXXX
FRAIPED CSE Lessons Learned T
Prepared: Prepared date: Approved: Approved date: Lang: Revision: Page:
2014-04-28 en (1)
[Reference No.: Project: Status:
In Review

Complete a reflection on the project development

What has been your role and responsibilities in the project?

How did you go about "attacking" the project?

What happened in the project?

What did the team expect?

What can we learn from the gap?

What could be improved and why?

What has been the team’s main challenges concerning the project since last report?

Other thoughts?

Complete a reflection on your professional skills development during the project

What have been your actions to learn about the project to which you have been assigned?

What has been your main challenges concerning the project since last report?

How can management aid you in your way on skills development?

What do you see as challenging regarding your competence level in relation to the project?

What do you see as skills you need to develop and mature to carry out a good result in the future?

What lessons can you take to future work?

Other thoughts?

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express
authority is strictly forbidden. © Copyright ABB
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5 Stakeholder analysis

The stakeholder analysis reveals the relevant stakeholders to this project as

mentioned in chapter 2.1: Research type. The identified stakeholders are
shown in the figure below.

Keep satisfied  Customer Key players

Department managers
Function Managers

Project leader
Process specialists

Lead engineers

Purchase Quality controller Process operators
Planners

Influence / power of
stakeholder

Praduction workers

| Least important JShow consideration

—

Interest of stakeholder
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6 Example of a sub-process
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7 Suggestion for development of the ITP
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