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ABSTRACT 
Purpose – The objective of this master thesis is to systematically identify 
common manufacturing interferences in order to investigate improvement 
opportunities. 
Design/methodology/approach – A qualitative exploratory case study is 
used mainly abductively to gather data from interviews, observations and a 
questionnaire.  
Findings – The corporate culture was found to be an issue interfering with 
manufacturing performance. Both empirical findings and theories support an 
introduction of TPM in order for the corporate culture to be positively 
influenced, mainly through an increased flexibility of the work force. 
Research limitations/implications – This paper explores a somewhat 
different area than previous research within the operations management field. 
The consequences are that there is uncertainty whether a broad generalization 
can be made or if the procedure and findings are applicable in this research 
solely. A need for many further studies can thus be confirmed that improve 
and create diagnostic tools for manufacturing and organizations in general. 
Originality/value – This research provides indications that a change 
initiative, such as TPM, could positively influence the corporate culture of an 
organization. Additionally, the paper provides a step-by-step example of how 
to go about when identifying performance interferences within manufacturing. 
Keywords – Manufacturing diagnosis, Corporate culture, Total Productive 
Maintenance (TPM)  
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1.  Introduction 

This first section will provide a brief background description of the research 
project that is studied. Also, the problem statement is presented to inform the 
scope of this paper and motivate what the main intentions are. Furthermore, 
the research questions that are produced, to guide the data collection and 
eventually the conclusions, are presented along with a short description of the 
studied organization. 

Industrial competitiveness in Sweden has been decreasing for several years due 
to competition from countries with low wages and poor working conditions 
(Forskning.se 2013). The reason is also the global recession that started in 
2008, which many countries still are recovering from (Ekonomifakta.se 2013). 
Whichever reason, it is necessary for organizations to develop continuously in 
order to increase competitiveness again. There are numerous ways of doing 
this and one solution is rarely sufficient. In this study, a diagnosis of where 
improvement initiatives are most needed is performed. Before an organization 
begins to change how processes are done, it is important to use the right set of 
tools. Otherwise the result might not have the intended effect, or solve the real 
issues. Therefore, by diagnosing the current performance level, it is more likely 
that these efforts have a positive influence on the output of the corporation. 
Today there are endless of strategies that could be used, but probably only a 
handful of these strategic tools will attack the real interferences that the 
organization have. So, for that purpose, this paper presents a thorough 
examination of manufacturing performance, until the actual issue is revealed. 
It is said that no one is stronger than their weakest link, but without knowing 
your weakest link, it is highly unlikely that you will manage to strengthen it. 

1.1. Problem statement 

The main problem that this study sets out to solve is how organizations could 
learn about their manufacturing interferences to find a way to increase the 
performance in relation to their goals and objectives. Due to the somewhat 
unconventional research approach, where a manufacturing diagnosis is 
performed to evaluate what steps to take, there are no known studies prior to 
this exactly related to the topic. However, Sousa and Voss (2008) have written 
a paper on the implementation efforts on various operations management 
tools and theories made by organizations. The authors conclude that there is 
either high or low fit between a specific organization and a specific operations 
management concept. Sousa and Voss (2008) address the issue that many 
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organizations do not always take into consideration what set of tools that 
actually will work in favor for them and vice versa, and instead simply apply 
them due to various reasons. Sometimes this works, and sometimes they 
throw good money at bad investments.  

This is notion also supported by Ketokivi and Schroeder (2004) who states 
that very few of the common operations strategies available works for a 
specific organization. Ketokivi and Schroeder (2004) conclude that it depends 
on the goals and objectives of the organization if they should adopt a tool and 
that the decision is very much strategic. Sousa and Voss (2008) suggest that 
further research is performed within the area of strategic fit, which this study 
aims to do. A longitudinal study is proposed by Ketokivi and Schroeder 
(2004), which this paper might contribute somewhat to through a case study 
approach, even if the timespan is somewhat limited. The overwhelming 
numbers of theories, concepts and tools that are available for organizations to 
choose from have made the current research increasingly important. 
Organizations need to reflect upon their specific circumstances and problems 
and make their decisions according to this, and then carefully chose a solution 
that is aligned with their conditions.  

In order to attack the problem efficiently and effectively, an exploratory case 
study methodology is used with multiple data sources. It is important to go 
beyond the initial perceptions and assumptions to conclude how the actual 
situation should most suitably be resolved. It is needless to say that the gaps 
from previous research are legion, which needs to be compensated for. 
However, explorations of this kind will without a doubt have deficiencies, but 
these mistakes need to be made for the subsequent followers to learn and 
develop the topic. 

1.2. Purpose and delimitations 

The objective of this explorative case study is to examine common 
manufacturing interferences at Rolls-Royce AB and explore development 
possibilities based on the identified opportunities.  

Data collection is triangulated through interviews, observations and employee 
questionnaire to saturate the empirical findings. However, the questionnaire is 
only handed out to production personnel, which leads to uncertainty whether 
the findings concern the whole organization or just the production employees. 
Even though the initial research question is broad and purposely vague, there 
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is still some consensus where the general focus should be and what problems 
to look for. This of course has an effect on the empirical outcome of the 
interviews, which are collected as first data source, as well. Furthermore, Rolls-
Royce AB is part of a much bigger corporation and this paper does not aim to 
generalize empirical evidence throughout the whole global organization. With 
that noted, there still could be useful thoughts and ideas for both Rolls-Royce 
as a whole to reflect upon and other corporations similar to Rolls-Royce AB.  

Another delimitation concerns the time span that this research is conducted 
within. It is naturally given that if more time was available to perform the 
research, a much larger number of participants from other departments could 
be used and thus providing more generalizable results. The limited amount of 
time also influences the choice of methodology, a mixed method approach 
could have proven itself even more fruitful since more sources of data, 
analyzed even more thoroughly both qualitatively and quantitatively, would be 
even more dependable. Unfortunately, such a project would have been too 
time consuming and is traditionally not suited in smaller projects such as a 
master thesis. This also concerns the choice of research strategy, a case study 
is more probable to generate a strong conclusion more quickly than for 
example a grounded theory approach, which could have been used if it was 
not for the limited amount of time.  

Further delimitations of this study are that only a small fraction of the 
identified problems was analyzed and that no measures of results of the 
proposed solution took place. During interviews, there are several problem 
areas discovered, major and minor. Once the scope is narrowed down further, 
the observations and employee questionnaire provides a lot of different areas 
within the smaller scope that could have been further studied. However, in 
order to generate accurate and thorough solutions, only a few aspects are dealt 
with. It cannot nevertheless be excluded that some of the proposed solutions 
may deal with more than the intended areas, having a whiplash effect on other 
departments than the manufacturing. As for the measurement of the proposed 
solution and the outcome, there was no time to implement, let alone measure. 
Changes takes time and some effects might not be observed until first after a 
few years of persistent work from the management team. This is unfortunate 
because the scholarly value, as well as the value created for Rolls-Royce AB 
and other organizations, would be greatly increased if measurements were 
feasible.  
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1.3. Research questions 

The following research questions are generated to guide the focus of the 
project in order to find purposeful answers: 

RQ1: What is the major interference within the manufacturing process at Rolls-Royce AB? 

RQ2: What theories could help Rolls-Royce AB solve that major interference? 

RQ3: How should Rolls-Royce AB implement the theoretical solutions in order to succeed? 

1.4. Rolls-Royce AB 

Rolls-Royce AB in Kristinehamn, Sweden is part of the global corporation 
Rolls-Royce Plc. that origins back to 1884 (Rolls-Royce 2013a). The business 
was initially focusing on car manufacturing but since 1973, this is no longer a 
part of Rolls-Royce Plc. (Rolls-Royce 2013a). Rolls-Royce Plc. currently 
operates in 4 different segments (Rolls-Royce 2013b): civil aerospace; defence 
aerospace; marine; and energy. For Rolls-Royce AB in Kristinehamn, their 
manufacturing and operations is part of the marine segment, within the 
propulsion section (Rolls-Royce 2013c). The approximately 400 people 
employed at Rolls-Royce AB designs and manufacture propellers, water jets 
and pods for offshore, merchant and naval customers (Rolls-Royce 2013c). 

All products at Rolls-Royce AB in Sweden are produced and engineered on 
customer order to ensure customized solutions that fit the specific purpose 
and use, i.e. an engineer-to-order process. This has consequences on 
manufacturing process because of the complexity and large variety of 
products. Rolls-Royce AB therefore rarely produces the same product twice, 
which limits the possibilities when trying to standardize procedures. The 
manufacturing department is divided into three sections, which are hub 
manufacturing, blade manufacturing and assembly. This is where the raw 
material is processed from castings into finished products with a lot of testing 
and re-testing procedures along the way to ensure the absolute best quality. 
Rolls-Royce AB in Kristinehamn has approximately 100 employed people 
directly connected to manufacturing. The remaining 300 employees are 
divided into product development, purchasing, sales, contract management, 
services, quality, etc. Which indicates the many different functions that are 
needed to supply the customers with the expertise and eventually products to 
fulfill their orders and expectations.1 

1 Empirical data from observations, collected during February 2013 
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2. Procedures 

This section will inform the reader of what is done during the execution phase 
of the thesis and how it is done. A lot of considerations are taken into account 
to ensure that data is collected in the best possible way to enable a good 
platform for interpretation. First a motivation to why and which strategy and 
design are chosen is presented. Then, the procedure on how data is collected 
and analyzed is described. Eventually the trustworthiness is discussed, which 
aims to strengthen the contribution of the paper in the end. Figure 1. below 
visualizes the procedures that are needed and performed to generate the 
empirical chapter. 

 
Figure 1. Process towards producing the empirical results. 

As Bryman and Bell (2011) points out, research is always a composition of 
both deductive and inductive procedures. In deductive research the theory is 
the starting point, whereas inductive research is characterized by the outcome 
of the data collection. Saunders et al. (2009) further states that inductive 
research allows changes in focus as the research progresses, which is more 
time consuming in the deductive approach. However, Paul (1993) explains that 
a third approach, called abductive research, may be applicable to some 
research projects. Abductive research is closely related to inductive methods 
and uses a reasoning process from effect (data) to cause (theory) to produce 
explanations (Paul 1993). On top of that, Paul (1993) propagates that 
abductive research is suitable when the research has a diagnostic objective. 
Theory in this paper is first deeply investigated once the data provides 
empirical results and iterations between data sources and theory propels the 
final outcome. Adding the diagnostic feature of the study, it is concluded that 
this paper uses influences from the abductive approach predominantly. 

2.1. Strategy 

The first decision that is taken concerns the research strategy of the study. The 
choice is either to do qualitative, quantitative, multi methods or mixed 
methods research (Bryman & Bell 2011; Creswell 2009; Saunders et al. 2009). 
For this specific study it is preferred to choose the multi method qualitative 

Decision	  of	  
what	  research	  
strategy	  to	  use	  

Decision	  of	  
what	  research	  
design	  to	  use	  

Decision	  of	  
how	  data	  
should	  be	  
collected	  

Decision	  of	  
how	  data	  
should	  be	  
analyzed	  
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approach as described by Saunders et al. (2009) and what Creswell (2009) calls 
triangulation of data. The multi method qualitative study uses multiple sources 
of data, for example interviews, observations and a survey, which this study 
relies on. The data is then analyzed qualitatively without any quantitative part 
according to Saunders et al. (2009). However, in the same way that inductive 
and deductive research is impossible to conduct solely, there are always parts 
of quantitative methods in qualitative research and vice versa. In this case this 
especially applies to the survey data since it is collected quantitatively, through 
a scale from 1 to 10. There is always a risk that an interview produces very 
interesting indications of a phenomenon, but with only one-dimensional facts 
it could easily be false information that is revealed (Tiainen & Koivunen 2006). 
However, if interviews, observations and the survey all give the same 
indications, there is an increased likelihood that the actual truth is uncovered. 
In this research, support for most claims have three dimensions due to the 
necessity of having actual facts instead of guesses based on subjective opinions 
of specific participants for example (Mathison 1988). However, the researcher 
interprets single sources of data subjectively whether it is intended or not, but 
when there are multiple sources giving the same indications, the role of the 
researcher is at least slightly de-emphasized (Tiainen & Koivunen 2006).  

Choosing a qualitative strategy over a quantitative is not ambivalent because of 
the uncertainty of the current state and potential interferences within the 
manufacturing department at Rolls-Royce AB. It is imperative to understand 
where the focus of the study is best placed and continue from there. 
Quantitative strategies had been preferable if larger generalizable areas were 
known and examined from a distance (Bryman & Bell 2011; Duff 2006; 
Hoepfl 1997). Generalizability is much more probable when looking at a large 
number of organizations for example. Also, it is beneficial to use a quantitative 
approach if something is manipulated and measured before and after the 
manipulation (Creswell 2009). For this research however, a qualitative 
approach enables a learning process and the initial intent can be altered when 
needed. Although, if the problem area would have already been known prior 
to the initiating stage of the research, the quantitative strategy provides 
interesting results just as easily. Conducting qualitative research is nevertheless 
assumed to be more thorough when looking into the underlying factors of the 
data (Duff 1997). The research questions that have been designed for this 
study can only be answered qualitatively because of their vague scope, and 
employees will rarely be able to tell the real reason to a problem or why it 
occurs.  
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2.2. Design  

The most common research design practices according to both Creswell et al. 
(2007) and Saunders et al. (2009) are experiment, survey, case study, action 
research, grounded theory, ethnography and archival research. Saunders et al. 
(2009) discuss that there are never a right or wrong design and the main 
purpose is that the design should allow the researcher to answer the research 
questions. It is also possible to use parts of one design in another and it is 
maybe even unrealistic to think that all other features can be excluded except 
the ones proposed by the chosen design (Saunders et al. 2009). Yin (2003) 
states that there are three conditions that need to be assessed in order to 
conclude what research design to choose. These are (Yin 2003): (1) the type of 
research question asked; (2) the level of control the researcher has over 
behavior; and (3) if the focus is on current or historical events. Since both how 
and what questions are investigated, Yin (2003) states that this suggests an 
exploratory study in which either case study, experiment or histories should 
form the design. Furthermore, because full access is given to the research site 
for this thesis, case study and experiment are in favor over histories, since 
histories are used when dealing with the “dead” past as Yin (2003) concludes. 
Case studies are preferred when evaluating current events and when behavior 
is impossible to change during the study. Experiments are used if something 
can be manipulated with exact precision (Yin 2003). Therefore, a case study is 
the most viable choice due to the low control of direct and immediate change. 
However, the study partly uses techniques similar to grounded theory as well, 
which aims to create theory and research questions first after data is collected 
(Corbin & Strauss 1990). 

The case study design is furthermore chosen due to the many opportunities it 
imposes. Yin (2003) describes for example case studies applicable when trying 
to explain real-life events and when exploring those events (Flyvbjerg 2006). 
Also, the many sources of data that comes with the case study accumulate the 
saturation level of evidence when indications converge. An illustration of the 
result from triangulation is shown below where the outcome of the former 
figure is desirable. 
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Figure 2. Triangulation with convergence based on Yin (2003). 

 

 
Figure 3. Triangulation without convergence based on Yin (2003). 

2.3. Data collection 

Since influences form the abductive approach mainly is used, a need for 
different sources of data has arisen during the progression of this study. 
Interviews are first conducted to identify problem areas. When specific issues 
decrease the scope according to initial findings, it is important to saturate the 
empirical result, which in this case is done through an employee survey. The 
third data source is observations, starting with a broad scope and then 
narrowed down progressively once the focus areas are targeted. The initial idea 
was to study documents instead of doing a survey but the benefits of 
abduction are used here to alter the sources of data according to a decision 
taken half way through the process. The document analysis is concluded to 
provide less information regarding the narrowed scope than a well-designed 
questionnaire. Even though the enclosed interview protocol and questionnaire 
is presented in English, the actual interviews and questionnaire are conducted 
in Swedish and then translated for the reader of the report.  

Facts	  

Observations	  

Questionnaire	   Interviews	  

Interviews	   Findings	   Conclusions	  

Observations	   Findings	   Conclusions	  

Questionnaire	   Findings	   Conclusions	  
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Interv iews 

As above mentioned, interview data is collected first. Broad and open-ended 
questions are used, described as a semi-structured interview by Bryman and 
Bell (2011). Influences from Spradley (1979), who has inspired a lot of 
interviewers (see for example Rhoads 1995; Hartel 2010; Tow et al. 2011), and 
his “The ethnographic interview” are used to design the questions and 
structure the sequence. In “The ethnographic interview” (Spradley 1979) it is 
suggested to start with a few grand tour questions for the purpose of relaxing 
the participant. The questions should be easily answered and cover a topic that 
is well known to the interviewee. Therefore, questions are asked concerning 
how long employment the interviewee has at Rolls-Royce AB and what the 
general day-to-day tasks are. Spradley (1979) then proposes that mini tour 
questions are asked that covers a more specific area. At this stage, questions 
about common problems occurring and how these could be solved are asked. 
Spradley (1979) also advocates that experience related questions could be 
useful to ask. For this purpose, the last question of the interview concerns 
what outcome previous development initiatives have had. The interview thus 
progresses from having short simple answers to deal with the more complex 
problems in the end, once the interviewee becomes more comfortable with 
the setting and a closer relationship between interviewer and interviewee is 
formed. Independent what role in the organization the respondent has, 
everyone are asked the same questions. However, the interviews are 
characterized by the individual perceptions of the interviewees purposely and 
follow up questions are asked continuously to encourage thorough 
explanations. The interview protocol that is used is presented in appendix 8.1. 

All interviews are executed in a secluded place without disturbance in order to 
provide privacy that encourages honest answers. Before the interviews starts, a 
brief presentation about the project is informed to the interviewee and for 
what benefit, a change for the better, it is important to answer truthfully. 
Everyone is told about the total anonymity of the interview and has the option 
to decline audio recordings, which 1 of the 14 interviewees later did. 
Recordings are done in order to help the accuracy of responses afterwards 
printed in text, which everyone is informed to be the only reason for recording 
the audio. However, once interviews are transcribed, the file is labeled with the 
name of the respondent in order to trace statements if follow up questions 
needs to be asked. The length of the interviews spanned between 15-40 
minutes, which provided large amounts of useful data to be analyzed. Out of 
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the 14 interviewees, a large variety of employees are asked to participate, all of 
which happily accepted. Since focus is decided to be within the manufacturing 
department, this characterizes the selection of participants. Managers at 
different hierarchical levels and from different departments related to the 
production process, as well as production workers are all represented.  

Observat ions 

Observations are the second source of data that is used for this research. 
According to Saunders et al. (2009) and Mulhall (2003) the two most common 
types of observation is either participant observation or structured 
observation. Structured observation is however quantitative and tries to 
capture frequencies of different actions for example and thus not suited for 
this study. Participant observation is therefore the only viable choice and 
specifically the role of “participant as observer” is enacted. The different types 
of roles are presented in figure 4. (Saunders et al. 2009) 

 
Figure 4. Observational roles based on Saunders et al. (2009).  

Free access to the research site is given, as well as an office space in the 
manufacturing engineering department. The accompanied opportunities this 
provides are therefore exploited in the collection of observational data. A 
participant as observer, similar to the “moderate participation” proposed by 
DeWalt and DeWalt (2010), articulates the purpose of the research to the 
employees of the organization, and benefits from developing relationships 
within the organization according to Saunders et al. (2009). Trust is thus crucial 
to get employees to speak freely and being invited to closed events etc. 
Saunders et al. (2009) also states that an advantage of enacting this specific role 
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is that employees start to reflect on and analyze events that might be 
interesting for the study and often informs the researcher of this. This could 
not have been more true because being on site for a minimum of 3 days per 
week over a 20-week period have provided a lot of useful observations, not 
least during coffee and lunch breaks. From time to time, employees have 
brought forward interesting facts of current events due to them knowing what 
the research topic is and wanting to help. 

Ever since the start of the project, a diary is kept to write down notes of 
everything that might be of importance later on. Because of the main purpose 
of the study, to identify problem areas, the observations are kept within that 
frame at first. As the study progresses and identifies a specific problem to be 
attacked, observational notes are written down that focuses more on that areas 
differences and difficulties. Attending meetings, both at organizational level 
and the daily operational meetings held, are forums that generates fruitful 
perceptions of the current situation. Day-to-day events that occur and are 
overheard are also further inquired about once the opportunity arises to later 
be noted down in the diary of observations. Once the data analysis process is 
due, the amounts of data from observations are more than at a satisfactory 
level. Thanks mainly to being on site habitually for such a long period of time.  

Quest ionnaires  

The final source of data is the employee questionnaire, which is based on the 
self-assessment questions of the EFQM excellence model and is presented in 
appendix 8.2 (EFQM.org 2013). This self-assessment questionnaire has also 
been evaluated by Bou-Llusar et al. (2009) whom confirm the applicability of 
the statements as tools for improving business operations. The questions are 
highly related to a quality culture of an organization and are needed to identify 
where the major gaps can be found. As is shown in the questionnaire, a scale 
of 1 to 10 is used to find out what level of agreement the statement is 
perceived to be. Thus, this source of data is collected quantitatively. A scale of 
1 to 10 is used to avoid respondents to answer exactly in the middle and 
because a wider scale more likely detects smaller differences in opinion than a 
scale with fewer alternatives. Open questions in the survey are feared to have a 
much lower response rate and will also be more time consuming to analyze, 
since the general analysis is conducted qualitatively. Therefore, it is more 
convenient to collect the data quantitatively, but analyze it using simple mean 
values and standard deviations solely. 
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The questionnaire is distributed to all 74 production employees and eventually 
62 of these responded. It is concluded that everyone gets to fill out the 
questionnaire privately within a week instead of instantly at a set location and 
time. The reason is the need for sincerity of responses, if everyone were 
required to answer in a specific time frame and location, the responses might 
be forced and lack truthfulness. On the other hand, it is harder to help 
employees that have difficulties interpreting the statements. Everyone are 
however encouraged to come ask for help whenever facing problems when 
filling out the questionnaire. The decision to leave the questionnaire to the 
employees for a few days is also somewhat ambivalent because of the 
uncertainty of who really answers the questions. It is nevertheless concluded 
favorable to receive more honest responses than risking that someone else fills 
out the form, which in the end never seemed to be the case based on the 
individual answers. When collecting the questionnaires again, a temporary 
mailbox is put in the manufacturing facilities with a list of all employees beside 
it. Each employee then signs the list once they placed their answer sheet in the 
mailbox. This is done to ensure confidentiality and anonymity, apart from the 
requirement to mark what manufacturing department the respondent belongs 
to, and to make sure that as many as possible fills out the questionnaire.  

2.4. Data analysis 

For general qualitative data analysis, Creswell (2009) suggest that a step-by-
step model could be used. Creswell´s (2009) data analysis model is only one of 
many (see for example Elo & Kyngäs (2008) for a different approach) but is 
determined to provide a good basic guidance. Observations, interviews and 
the questionnaire is analyzed following the same procedure, with only minor 
alterations, in order to have a standardized way of the overall interpretation. 
The steps that Creswell (2009) proposes are: organization and preparation of 
data; initial examination; in-depth inspection; description of segments; 
determining presentation of data; and interpretation of results. The final 
outcome of the first five phases is viewable in section 3 and the last procedure 
will subsequently permeate section 5. During all phases of data analysis, a 
discussion with a few managers in the manufacturing management team is 
kept in order to secure correct interpretation of the different outcomes. 

Organizat ion and preparat ion o f  data  

The first data collected are, as mentioned, interviews and these are transcribed 
into data from the audio recording at this first analysis phase. An electronic file 



18 
 

system is also produced to ease the access and overview of this data. 
Observations are continuously written down in an electronic diary for the 
same purpose. The data collected from the questionnaire is inserted in an 
excel-sheet to enable some basic calculations and creation of charts. 

Ini t ia l  examinat ion 

To grasp the overall picture better, all data is read and viewed several times. 
Data from the questionnaire is used to calculate mean values and standard 
deviations at this point. A lot of scientific articles are also read within the field 
of operations management to help understand the current state in relation to 
theory. Examining collected data early in the process is hard because initial 
thoughts and ideas that come up are not always directly related to the actual 
truth. To keep an open mind and be receptive for a better and perhaps a 
different interpretation later in the process is a continuous struggle. Many of 
the early conclusions have later been proven misleading during the project, 
which testifies the necessity of saturating the empirical data. If not, the early 
misconceptions are treated and presented as conclusions. This process of 
initial examination is even more complex when it comes to the questionnaire 
and observations. Observations do not have the same small scope as the 
interviews and the questionnaire includes more topics than the interviews. 
However, it is nevertheless important to go through this examination phase in 
order for a better final understanding. 

In-depth inspec t ion 

Preparations are now done to start segmenting the data into chunks of 
information within different areas. Interviews gave a number of ideas for 
further inspection but only one of these could be addressed. Further theories 
are reviewed here to understand what the interview and observation data 
indicates. The later executed questionnaire also provides different segments 
and all of them can unfortunately not be investigated closer because of the 
large variety of solutions it would have demanded. The general process of this 
in-depth inspection is to read everything and write down every new topic that 
comes to mind. The lists, as this process is done both for 
interviews/observations and the questionnaire, can however been reduced and 
grouped together later once all data is collected. Some of the different 
segments eventually proved to be closer related and it was also easy to keep 
the list to around 5 different topics eventually.  
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Descr ipt ion o f  segments  

The segments that are identified during the previous analysis phase needs to 
be explained. Here, theoretical solutions to different problems are sought 
after. Furthermore, a literature review is conducted to further motivate why 
the data is grouped into the specific segment. A lot of work is done here in 
order to not miss out anything and to enable an informed decision in the end 
where to focus the attention. This is also a crucial point for the research 
because if insufficient information is produced, the project could take the 
opposite direction, which perhaps would be a mistake later on.  

Determinat ion o f  presentat ion 

For this final report, only a small fraction of the collected data is presented 
and necessary for the reader to know. Simply because there is no reason or 
possibility to deal with all of the data. Since three sources of data are used, the 
presentation of the results in the empirical section is varied. For the interviews, 
a good way of creating understanding for the reader is to use narratives. A 
brief introduction to the presented subject followed by quotes from the actual 
discussion is therefore written. These narratives are used as the empirical 
foundation and then by adding observations and questionnaire results that 
both contradict and confirm different statement will increase the convergence 
of the findings. A chart from the questionnaire with mean values is presented 
in the appendix 8.3 and a few specific values in the empirical section, 
whenever they add value to the presentation.  

Interpre tat ion 

At this final data analysis phase, empirical data is grouped together with 
theories. First, the theories are confirming the issue and points to a number of 
empirical characteristics that can be verified by theory. Then the theories are 
taken into account when suggesting opportunities for improvement. This is an 
iterative process and as the abductive approach propagates, reasoning from 
effect to cause is done. The applicable theories are decided progressively to 
reassure correct interpretation. Eventually, data and theory converge and make 
room for the final conclusions. 

2.5. Trustworthiness  

As for all research, trustworthiness is essential for the reliability and validity of 
the conclusions. During this study, a lot of different procedures are performed 
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in order to ensure informed decisions on strategy, design, how to collect data, 
how to analyze data, etc. Along the way it is easy to neglect motivations for 
choices and therefore a thorough explanation of what is done, how it is done 
and in what sequence it is done is presented. As mentioned in the 
introduction, there are no directly related previous studies performed, which in 
itself motivates why the research is executed within this specific field. The 
stated research questions influences the project along the way and are 
presented to help the reader understand the objective while reading.  

When collecting data, it is important to describe the different settings that are 
used for interviews. Also by presenting the number of participants, what their 
role in the organization is and duration of the interviews is presented for the 
purpose of adding trustworthiness. Observations are harder to describe in 
detail since these are performed constantly over a longer period of time, 
although notes are only written once something worth writing occurs. An 
attempt to describe the general process of observations is nevertheless done. 
When collecting data through the questionnaire, a rather unstructured 
procedure is followed by purpose. This affects the trustworthiness 
unfortunately because the questionnaires are handed out to all manufacturing 
employees and collected first after a few days. Meaning that some goodwill 
from the participants is assumed, that they actually filled in the questionnaire 
themselves, and alone without any interference from colleagues. No skewed or 
too similar data was found here and is thus assumed to have gone according to 
intentions. By presenting the procedure of data analysis comprehensively, the 
readers can establish by themselves if something is missing or overdone. 
Analyzing data qualitatively is often harder than quantitatively, since numbers 
are less subjective when presented than text. 

2.6. Ethical considerations 

Throughout the study, a strict confidentiality is exercised for all the 
participants so they feel comfortable when describing their experiences. When 
presenting the empirical results, it has been important to ensure the anonymity 
of the statements even though some indication of what position the 
interviewee had is necessary to use. The questionnaire is also conducted 
anonymously to ensure the truthfulness of responses as well as keeping the 
participants confidential among each other. As for Rolls-Royce AB, a sensitive 
area is investigated and whenever possible, descriptions of processes, etc. are 
purposely vague. Responsible individuals at Rolls-Royce AB has been given 
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the opportunity to read the whole paper before anything was publically 
presented in order to get feedback on potential threats to the confidentiality 
agreement that is signed prior to the start of the project. At the same time, the 
researcher has a responsibility to show the uncensored truth about the actual 
research process. This has been a constant struggle and balance between 
trustworthiness and maintaining the trust given by Rolls-Royce AB. In the 
end, nothing is left out that made a difference for the outcome of the study. 
  



22 
 

3. Empirical findings 

These empirical results follow a chronological order, since initial focus 
gradually changes due to indications from interviews and observations. At first 
the scope is broad, investigating common interferences in the manufacturing 
process. After a while, the need to focus on culture arises and eventually a few 
of the corporate culture issues are highlighted. The culture is measured 
through a questionnaire as a guidance tool. This journey is therefore presented 
in this section, starting from the beginning.  

3.1. Raw material issues 

So, without knowing what to look for, the best way is to ask employees 
through interviewing them about their experiences. Even though several 
questions are asked, the main question during these interviews is: 

 “Could you describe a typical problem that occurs in the production?”  

Independent on what position the interviewee has, the answers are often 
almost identical. Interestingly though, these answers considers external effects 
that is hard to influence for one person reactively - raw material. These raw 
material issues are frequently mentioned, and frustrate everyone because re-
processing seems to be more of a rule than an exception. One of the 
interviewees says: 

“A typical problem that often arises is that condition of supply is not according to 
specification. This could be either geometric or imperfections in the structure of the 
material.”  

This continues with different interviewees as follows: 

“Typical problems are material defects in the form of inclusions in the casting and 
dimensional deviations from plan. The most frequent is however imperfections in the 
material, which costs both time and money and we cannot always demand compensation 
from the supplier.” 

And: 

“A typical, and the biggest problem we have according to my own perception, is closely 
related to the castings from suppliers. These casts rarely meet our specification, it often 
has high porosity and there can even be cracks within the material, which we then need to 
repair and put a lot of extra time and resources on that we in the end do not get paid for. 
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On the other hand, once we deliver a product, there are rarely any material related 
complaints from our customers at all where we need to repair a finished product.” 

The observations validate these statements because material is continuously 
and thoroughly tested and a lot of semi-finished products are lining up before 
the testing station. Problem is that the human eye cannot detect material 
imperfection and since the material has to be partly processed before it can be 
tested, material with too poor quality will not be detected until a lot of the 
processes already are finished. Once imperfections are detected a procedure to 
contact the class society, wait for decision on how to re-process the piece and 
get approval from various sources, etc., is initiated. All this is observed to have 
consequences on the assembly schedule because a lot of re-scheduling has to 
be done once a piece of a product gets stuck in the testing process. So, the raw 
material problem is indeed a problem.  

3.2. Cultural issues 

However, when looking closer and reading between the lines when the 
interviewees speak about their experiences, the culture issue is slowly detected. 
Furthermore, when experiencing raw material issues, a seemingly more 
unstructured way of operating occurs due to the current organizational culture. 
For example, one of the interviewees tells a story of when a customer visited 
the site to inspect documentation procedures and manufacturing processes: 

“When the customer arrived to check their product and that everything was going 
according to plan, it was revealed that we did not have all required documents filled in 
correctly in time. This was of course not very pleasant, but within our manufacturing 
process there is no clear value stream that all products pass through. There was all of a 
sudden someone in the crowd that was supposed to handle the documentation, or 
fragments of it. The outcome was that someone tried to help by writing notes on the 
document, which was great but they were only notes. After that, someone else was 
responsible for the document and once it was back in manufacturing, the same document 
was suddenly treated as an original document. This document that only had notes written 
down was shown to the customer, who of course was dissatisfied with it.” 

Hearing about this “someone” contributes to understanding that there is no 
collective responsibility taken. Looking at numerous interview transcriptions, 
this “someone” appears quite often. When inquiring about the specific 
customer event, observations can confirm at least parts of the stories being 
true. Observations are at this point focused on determining whether or not an 
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unwanted organizational culture is real or misjudged based upon just a few 
interviews. It turns out that, once looking, there are a lot of corporate culture 
related issues at various level of the organization. When it suits the inquired 
individual, their own department feels that another department should solve 
the problem for example, and if the problems are internal within the 
department, employees states that it is “someone” else’s problem. Frequently, 
there is no one wanting to be responsible.  

Looking back at other stated manufacturing interferences, many of them do 
not make sense according to the explanations. The interviewees feels that 
information flow is insufficient between departments for example and 
claiming that the organization is responsible for providing communication 
channels that fulfills the current need. In reality, very few acknowledge their 
own role in making a change for the better. One of the operators says: 

“Even when it comes to smaller issues, it takes too long to get the proper response. For 
example when a window needs to be cleaned, which should have been done a long time 
ago, it could take months or even years before it gets done. Minor inquires are answered 
first after a very long period of time, which is a big issue according to me. In the end there 
is no one that wants to make the necessary decisions. This is actually the biggest problem 
we have within the manufacturing. We have been standing on hold for days without 
getting approval and instructions on how to proceed.” 

Even though it is unacceptable that employees need to wait for decisions a 
long time, the own individuals’ responsibility is left out of this statement. 
Without knowing whether the employees have told their line manager or not 
of the problem, it is hard to draw any conclusions. It may very well be that the 
issue never was articulated properly and everyone might have assumed that 
someone else had informed about the problem. Through observations it is 
however noticed that line managers are very busy, having to deal with the 
most urgent matters first. Therefore, it is not unbelievable that smaller issues 
are set aside for the moment and sometimes even forgotten about. Another 
interviewee from a supporting function to manufacturing tells a story where 
communication in-between manufacturing employees could have been clear 
and much better, which in the end resulted in an unnecessary situation: 

“I think we are very individualistic and we work a lot with our own specific operation 
without wanting to see the bigger picture. One example that we noticed during a 
development themed week, was that a piece of material never got cleaned like it was 
supposed to before arriving at the testing station. The employee working at the testing 
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station was therefore forced to take time to clean the material before the testing could be 
initiated. We looked closer at this and found out that in two operations prior to the 
testing station, where cleaning was supposed to be done, was in a hurry due to the middle 
operation asking about the product immediately. The middle operation did not need the 
material to be clean and thus took the product before this could be done. In the end, this 
of course led to a lot of frustration and irritation at the testing station. Processing time 
was saved in the earlier processes but the testing station got an unusual longer lead-time 
because individual operators only saw their own operation without thinking about the 
whole process. I do not think that this was done on purpose though, but I do not think 
that we traditionally have had a culture that encourages us to consider others than 
ourselves in that sense.” 

3.3. Triangulating the data 

At this point, only two sources of data are confirming the cultural issues and 
there is still some uncertainty if the culture really is restraining the group 
performance or not. So it is decided to include a third data source to saturate 
and triangulate the empirical results. A questionnaire is therefore handed out 
to all manufacturing employees that measure the internal corporate culture 
more specifically. The results indicates that one of the three manufacturing 
departments has more satisfied employees, regardless if the statement 
concerns their line manager or how they view the organization and their own 
role within it. Using mean values and standard deviations helps interpret the 
outcome of the questionnaire and these differed more than expected. 
Especially since the three departments only differ slightly, operational-wise. 
Within the manufacturing facility, it is hard for someone from the outside to 
see which one of the operators belongs to what manufacturing department 
because they are very integrated. Hence the surprise when receiving the 
differing results from the questionnaire. For example, “Department A” scores 
a mean value that is 3 points higher than “Department B” and “Department 
C” on the 10 point scale, for statement 4: 

“My immediate manager at Rolls-Royce AB show through own behavior that values 
like openness, trust and respect are important” 

However, by looking at one specific statement it is hard to draw any general 
conclusions. But, this pattern is repeated for a major part of the questionnaire 
results. Furthermore, the only statement that has a lower total mean value than 
4 for all departments, is statement 13: 
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“Rolls-Royce AB continuously evaluates skills and knowledge of employees.”  

Combining a low score of this specific statement and the overall higher scores 
from “Department A”, incurs a closer examination of what is going on in 
“Department A” only. Unfortunately, observations at this point do not result 
in any further insight. The management team of manufacturing is asked to 
help analyze and give suggestions for interpretation but no specific reason is 
thought of having that big effect. It is therefore necessary to look back at 
interview transcriptions and try to find something that is sticking out. When 
eventually looking at the interview with “Department A’s” line manager the 
following is revealed:  

“We have started to work with flexibility for the different machines. Our employees 
could previously only operate one machine but I have started demanding that everyone 
should be able to at least operate two. This is not always sufficient but we have come a 
long way. At the same time, there have been indications that we need to look at 
manufacturing as one unit, not the different departments separately. Ideally, everyone 
should be able to perform every job within the manufacturing premises. However, here is 
another problem that I have been working a lot with - safety. There are large and heavy 
pieces of material that weights a few thousand kilograms that needs to be handled very 
carefully. I absolutely do not want to call home to someone’s wife and tell them that their 
husband has injured themselves or even been killed, because I pushed him too hard to 
operate a machine he did not feel safe with. When talking about flexibility it has to be 
realistic, the job will not be performed well otherwise since the machines are very complex. 
The materials we handle are also often very expensive and it would not be fair to the 
employees, putting them in a position where they might destroy a piece due to the person 
not feeling comfortable with the equipment. All of this has to be taken into consideration 
when increasing the flexibility.” 

Through both observations and other interview transcriptions, it can be 
concluded that the other two manufacturing departments do not have the 
same level of flexibility where everyone can operate at least two machines. By 
comprehensively further observing the different departments it is established 
that this level of flexibility is only implemented in “Department A”. On top of 
this, employees from “Department A” scores significantly higher on 
statements 6, 12 and 13 (see 8.2 & 8.3) than the other two departments, which 
concerns individual development. This then indicates that these employees feel 
a higher satisfaction even though they have been forced, sometimes 
unwillingly, to learn new tasks.  
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3.4. Additional stories 

On a side note of flexibility, inquiries are asked concerning the machine 
service scheduling. Preventing unplanned stops are crucial for everyone to be 
able to deliver products to the specific dates, especially in-between operations. 
Through observations it can partly be established that many of the machine 
operators do not perform the service for “their” machines themselves, but 
rather waits for the service technician to come. Historically there had been a 
lot of smaller service performed by the operators but apparently this is no 
longer the case. One of the manufacturing employees talks about the 
consequences of this during an interview: 

“The machines are frequently not in the shape they are supposed to. My personal opinion 
is that service and maintenance for the machines only are done once they break, which is 
way too late. It is also not uncommon that known problems in the machines are ignored. 
I myself have reported problems over a year ago that still have not been fixed. It could be 
a minor problem but they are still ignored and this might result in a bigger issue in the 
long run if not taken seriously.” 

Again, the lack of personal ownership is revealed here. Operators should, 
ideally take higher responsibility of the processes even though there of course 
need to be commitment from managers as well. Looking back at the 
questionnaire, another interesting result is found in statement 28: 

“When process changes are made, all concerned employees are sufficiently trained before 
the implementation is initiated” 

Here, the second lowest mean value of all statements is observed, which is 
disturbing due to the importance of it. It is hard for any employee to perform 
if they do not get enough information on what to do. There had been a large 
development project executed to introduce 5S1 and OEE2 measures a few 
years back. The final outcome of the 5S project is very satisfying 
independently of who is asked. It is also easy to observe the outcome just by 
walking around because the manufacturing facilities are very clean and tidy.  

 
1 5S is a lean tool to Sort, Set in order, Shine, Standardize and Sustain the 
workplace (see for example Chapman 2005) 
2 OEE means Overall Equipment Efficiency and measures hidden costs such 
as quality defects, minor stop losses, reduced speed losses, reduced yield, 
equipment failure or breakdown and set-up time (see for example Dal, 
Tugwell & Greatbanks 2000) 
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Without getting into more detail of what the specific project concerned it is 
safe to say that everyone has a positive attitude towards the change, in 
retrospect. However, during the actual change there were a lot of turmoil 
between managers and manufacturing employees. While interviewing several 
employees, many of them talk about projects in general and that they could be 
better executed. One of the manufacturing employees says for example: 

“We experience that a lot of projects are started, Lean for example, with meetings that 
are arranged and a group of people that are involved. The projects are often started at 
rocket speed and eventually they die out, without anyone within the manufacturing 
department really understanding what happened and without being informed that the 
project has been cancelled. This is rather typical for us here. Someone ignites the fuse and 
then they start with something else. We are not that good at carrying out projects until 
the end actually. Concerning the 5S project, we felt very much overrun by our managers 
who wanted results without giving us proper education. Today there is no one known to 
be responsible 5S. I guess that it is something that should work by itself, but then we 
need a procedure to follow. The 5S project had a huge effect nevertheless and it did a lot 
for the wellbeing of everyone. We were in our old facilities awhile back and it was very 
dark and messy and none of us would ever want to go back to having our workspace like 
that. So usually when something happens the outcome is great and everyone welcomes it. 
The negative part is these ambiguities and unclear directives about who and what.” 

Another employee states: 

“We got some information about the 5S project but we should of course have received a 
lot more training and information to be able to perform the changes that were asked. We 
did not really understand more than parts of the concept really.” 

Many observations witness about insufficient training for concerned 
employees, regardless of the project size and scope. At the same time, 
responsible managers of the 5S project states that all employees were trained 
for a few days when asking them about the project. Evidently there is some 
concern about the many projects that are started and later left unfinished. The 
corporate culture issue is thus as much of a management problem as it is an 
employee problem.  

Observations, interviews and the questionnaire provided a lot more interesting 
results but since the time frame is limited, the rest will be left out. Especially 
the questionnaire was fruitful since there are very few statements that has a 
total mean value above 5 on the 10-point scale. This is naturally somewhat 
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concerning since the quality culture that it measured could and should 
beneficially be higher. It is however better to focus on a few key aspects of the 
questionnaire and start there, than trying to solve everything at once, not least 
because of the organizations history of starting a lot of projects without 
reaching the finish line.   
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4. Theoretical framework 

To better grasp the true meanings of the empirical findings and to support the 
ending results, relevant theories need to be considered. Theories that are 
determined to be useful for this thesis concerns organizational culture and 
Total Productive Maintenance (TPM). Additional theories could naturally have 
been used as well since the answers rarely are simplistic or one-sided. It is 
nevertheless necessary to choose one of the many possibilities and then 
motivate why these chosen theories provides good understanding of the 
empirical findings. First follows thus an introduction to organizational culture 
and its many restrictions and possibilities, since the culture of Rolls-Royce AB 
is found to be interfering with the output. Thereafter the concept of TPM is 
explained in some detail, which later will be used in section 5.2 as a 
proposition for solution.  

4.1. Organizational culture and change 

The concept of organizational culture is only a few decades old (Flamholtz 
2001; Cremér 1993; Smircich 1983; Allaire & Firsirotu 1984; etc.) but 
nevertheless concerns important issues. There is still no universal definition to 
organizational culture (Alvesson 2012; Linnenluecke & Griffith 2010), 
however one of the frequent authors within the topic, Schein (1987: 3), states 
that: 

Organizational culture is the pattern of basic assumptions that a given group has 
invented, discovered, or developed in learning to cope with its problems of external 
adaption and internal integration, and that have worked well enough to be considered 
valid, and, therefore, to be taught to new members as the correct way to perceive, think, 
and feel in relation to those problems.  

Pettigrew (1979), who is considered one of the pioneers of organizational 
culture (Iglesias et al. 2011; Glisson & James 2002), wrote early about the 
adaption of sociology and anthropology theories into the understanding of 
organizational behavior. In his paper, he discusses how order, commitment 
and purpose are created in the early phases of a new organization (Pettigrew 
1979). According to Meek (1988) there are two main reasons to why culture 
within organizations is an important factor. One of them is because 
organizational performance differs from firm to firm, which sometimes lacks 
reason. The explanation is therefore likely to be derived from the difference of 
organizational culture (Meek 1988). The other reason is due to the power tools 
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of an organization, and more specifically, the beliefs created both willingly and 
unwillingly that influence behavior (Meeks 1988). 

Schein (2010) have found three different types of cultures during his years 
(Schein 2003; Schein 1996; etc.) of studying organizations. These are the 
culture of engineering, the culture of CEOs and the culture of operators. 
Schein (2010: 13) states that there are four basic assumptions that signifies the 
culture of operators: 

• Because the action of any organization is ultimately the action of people, the success 
of the enterprise depends on people’s knowledge, skill, learning ability, and 
commitment. 

• The required knowledge and skill are “local” and based on the organization’s core 
technology. 

• No matter how carefully engineered the production process is or how carefully rules 
and routines are specified, operators must have the capacity to learn and to deal with 
surprises. 

• Most operations involve interdependencies between separate elements of the process; 
hence, operators must be able to work as a collaborative team in which 
communication, mutual trust, and commitment are highly valued. 

Unfortunately, as Schein (2010) states, it is frequently occurring that a 
conflicting culture (see Schein 2010 for further detail) of engineers and/or 
CEOs inhibits the operators from acting by these assumptions. There are also 
often absence of incentives and day-to-day management systems to support 
the operators to do what they know needs to be done. It is therefore 
important to share at least a basic understanding of the different cultures 
within the organization. (Schein 2010) 

When organizations attempt to implement a change, towards whatever new 
state, the most common reason for failure is related to the culture (Cameron & 
Quinn 2011; Linnenluecke & Griffith 2010). Linnenluecke and Griffith (2010) 
mean that the fundamental culture will restrain the outcome of development 
initiatives unless there is a good platform to work from. Additionally, Jarnagin 
and Slocum (2007) propose that outcomes from changes are dependent on the 
values and ideological underpinnings of the participants within the 
organization. Furthermore, there are some national differences in corporate 
culture (Shenkar 2001; Kogut & Singh 1988) that needs to be taken into 
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account. Traditionally Swedish employees keep a low profile according to 
Schneider (1988) due to envy between coworkers and a lower career-focus, 
since the Swedish social system includes everyone. Laurent (1983) points 
toward an individualistic national culture in Sweden, which implicates a 
struggle for self-interest and self-actualization. Hofstede and Hofstede (2001) 
further support that notion with their airline pilot survey, including 23 
countries from different parts of the world, which placed Sweden in the top 7 
of individualistic countries. Schneider (1988) also emphasize the difference in 
western and eastern cultures, where the prior is generally individualistic and 
the latter more collectivistic. On the other hand, both Gerhart (2009) and 
Kogut and Singh (1988) proposes that corporations that lack strong cultures 
tend to lean more to the national culture than if the corporate culture is 
enforced and committed by management. However, Gerhart (2009) proposes 
that organizational culture very well may be altered into a more desired state. 

Ways to influence corporate culture are for example to use knowledge 
management (Zheng et al. 2010; Alavi et al. 2006) or artifacts (Alavi et al. 2006). 
Artifacts could be “heroes”, such as cultural leaders, as well as technology, art 
or myths (Staber 2011; Alavi et al. 2006). The mythopoetic leadership that 
Jarnagin and Slocum (2007) write about has a big impact on the surrounding 
employees and could increase the likelihood that a change initiative succeeds. 
The mythopoetic leader has rhetorical skills, commits to and feels passion 
about the mission and values of the firm (Jarnagin & Slocum 2007). These 
attributes are needed in order to expect the same from the employees. Jarnagin 
and Slocum (2007) uses examples such as Steve Jobs only hiring people that 
are passionate about their profession and Kiichiro Toyoda, who visited one of 
his Toyota plants drenching himself in oil when fixing a machine that had 
stopped working, then asking the operator how he expected to get the job 
done unless he got his hands dirty. Leaders that follow the set objectives both 
by own action and through communication help create the intended culture of 
the organization (Schein 2012; Jarnagin & Slocum 2007).  

Furthermore, the knowledge management proposed by Zheng et al. (2010) and 
Alavi et al. (2006) might be a good tool to change the culture into a more 
desired state. Knowledge management as a concept can take various forms 
depending on what the circumstances of the organization is like (Alavi et al. 
2006), from shared IT systems to increased collaboration tools within and 
beyond the organizational borders. The notion that knowledge management 
practices affect culture is supported by Du Plessis (2007) who states that 
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knowledge management induces a strengthened corporate culture that 
emphasizes knowledge based processes and communication. Studies have also 
shown that knowledge management clearly encourages an innovative culture 
that will help the organization to reach sustainable competitive advantages in 
the long run (Easterby-Smith & Lyles 2011; Du Plessis 2007). There are 
furthermore indications from the research by Alavi et al. (2006) that autonomy 
is appreciated in organizations, in which knowledge management has been 
introduced. As always in change management initiatives, knowledge 
management introductions are heavily reliant on management commitment, 
and that leaders are appointed that ensures the knowledge sharing in the day-
to-day activities (Alavi et al. 2006). 

4.2. Total productive maintenance 

The concept of TPM can be traced back to 1971 (Ahuja & Khamba 2008a), 
where a supplier of Toyota Motor Company used the earlier preventive 
maintenance techniques to optimize equipment and employee efficiency 
further (Wireman 2004). TPM goes within the family of tools that are 
encouraged by lean manufacturing (Bhasin & Burcher 2006; Kumar et al. 2006; 
Wireman 2004), which was popularized by Womack et al. (1990) in their book 
“The machine that changed the world”. Womack et al. (1990) based their book 
on decades of excellent performance at Toyota Motor Company. The lean 
philosophy described by Bhasin and Burcher (2006) is not only various tools 
that can be used to increase manufacturing performance, it also concerns and 
requires a culture of continuous improvement and respect for people 
(Taleghani 2010; Emiliani 2006; Standard & Davis 2000). According to 
Emiliano (2008: 2), respect for people consists of both respect and teamwork 
and are defined as: 

Respect: We respect others, make every effort to understand each other, take 
responsibility and do our best to build mutual trust. 

Teamwork: We stimulate personal and professional growth, share the opportunities of 
development and maximize individual and team performance. 

TPM focuses on a few key areas to improve mainly (Venkatesh 2007; 
Wireman 2004): productivity; quality; cost; delivery; safety; and morale. This is 
done through extensive maintenance work both by operators and service 
technicians, who traditionally have done this by themselves, to prevent 
unplanned production breakdowns (McKone et al. 2001; Al-Najjar 1996). 
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Yamashina (1995) states that the employee that operates the machine should 
ideally perform the maintenance himself. It is no longer affordable by 
organizations to have poorly performing operators, and without sufficient 
cooperation and interest from operators it is hard to have a well-established 
maintenance programme in place (Yamashina 1995). Apart from the culture 
aspect, Venkatesh (2007) as well as McCarthy and Rich (2004) suggest that an 
existing 5S system needs to be in place before starting to implement TPM. 
Furthermore, McKone et al. (1999) have identified four autonomous 
maintenance pillars (housekeeping, cross-training, teams, operator 
involvement) and three planned maintenance pillars (information tracking, 
disciplined planning, schedule compliance) of TPM. 

As Yamashina (1995) proposes, interest and performance of operators are 
highly important for the success of TPM, it is beneficial to start increasing the 
overall knowledge, skills and flexibility of workers within the factory 
(Venkatesh 2007; Ahuja & Khamba 2008a; and Ahuja & Khamba 2008b). 
Ahuja and Khamba (2008a) states for example that since TPM is part of the 
lean structure, employee flexibility and machine flexibility are correlated. The 
human resource factor of TPM has been found positively related to 
productivity (Ahuja & Khamba 2008b), and a multi-skilled workforce along 
with the culture for continuous improvement is therefore important success 
factors. Ahuja and Khamba (2008b) thus strongly suggest that work 
definitions are broadened and that self-managed projects and problem-solving 
teams are created to foster a good cultural foundation. According to 
Venkatesh (2007), this human resource perspective will eventually affect the 
autonomous maintenance that is required by a fully fletched TPM system. 
Furthermore, by encouraging employees to take ownership of machines and 
processes will according to Seng et al. (2005) promote the intended culture 
additionally. 

Before introducing TPM, it is important to start using OEE (Overall 
Equipment Efficiency) measures in order to quantify the gains of the 
implementation over time (McCarthy & Rich 2004; Kennedy 2002). OEE 
measures the efficiency of the production process and eventually TPM will 
increase these metrics (Eti et al. 2004). When implementation phase is due, 
Gupta et al. (2006) proposes a 12-step process that leads to the TPM 
certification issued by JIPM (Japan Institute of Plant Maintenance) (JIPM.or.jp 
2013). These steps consist of (Gupta et al. 2006: 7): Announcement for top 
management decision of implementing TPM; TPM education program and 
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collection of information; Establish an organizational structure; Formulate 
basic TPM policies and goals; Master plan for TPM deployment and its 
presentation; Feasibility study and its presentation; Pilot installation; Plant-
wide installation; Introduction audit; Progress audit; Certification; and TPM 
award. To strive for the TPM award might also be a good strategy to motivate 
employees during the change, even though Ireland and Dale (2001) notes that 
TPM implementation takes approximately 5 years, and even longer if there is 
no urgency for change. Ireland and Dale (2001) studied three large 
organizations that needed to change due to rising competition and decided to 
implement TPM to sustain a competitive advantage, which was done 
successfully thanks to the strict following of the TPM pillars and long-term 
commitment. 
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5. Analysis 

In this section the empirical findings are discussed from a theoretical lens to 
shed some light of what has been found in a scholarly sense. Theories from 
the previous section are thus used to motivate the empirical conclusions and 
progression, as well as how to potentially solve the identified problems.  

5.1. Confirmation of the issue 

The first real indication that is found during interview analysis is an unwanted 
individualistic culture within the organization. The most obvious and tangible 
hint of this is the interview that tells about the product that was not cleaned at 
the correct station. Schneider (1988), as mentioned above, states that the 
western culture, which Sweden belongs to, is more individualistic (Hofstede & 
Hofstede 2001; Laurent 1983) and therefore supports the need to look closer 
at the current culture. Even though western cultures usually are more 
individualistic, there is no rule that says employees within western 
organizations need to fall victims to that presumption (Gerhart 2009; Kogut & 
Singh 1988). If the corporate culture is closely managed, there is room for 
improvements. It is highly likely that previous change initiatives absence of 
success is due to this specific problem. Cultural implications within the 
organization are also strongly supported by the questionnaire, whose sole 
purpose is to measure internal cultures of organizations. The low mean scores 
of the questionnaire results indicate that there are issues to address. It is 
moreover likely to believe that Schein’s (2010) fourth statement of the 
operator culture is highly applicable in this case and that for example mutual 
trust is not shared or acknowledged between hierarchical levels and thus 
having a negative effect on the corporate culture.  

The first three operator culture assumptions (Schein 2010) are nevertheless 
suitable to reflect upon as well in relation to the empirical findings. These 
assumptions concern knowledge and skills of employees and how well 
management encourages and appreciate those features. It is evident from the 
questionnaire result that individual development, competency evaluations and 
learning are at insufficient levels at the moment. Actually, the lowest observed 
mean value is found within this area along with the unsatisfactory training 
before implementing changes in general. As Cameron and Quinn (2011) and 
Linnenluecke and Griffith (2010) propagate, the most common reason for 
failure is corporate culture when attempting to change something. Even 
though the 5S project that was initiated five years ago was eventually 
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successful, there were a lot of indications from operators that they did not get 
enough training, etc. That is necessarily not the case, however, the differences 
and deficiencies in cultures within the organization had negative effects on the 
implementation of the project without a doubt. Unfortunately there are no 
quick fixes to this problem and different organizations will probably have to 
attack the issues differently, depending on the given circumstances. 

As described in the previous section, knowledge management is one of the 
ways to influence corporate culture (Zheng et al. 2010; Alavi et al. 2006; Du 
Plessis 2007). By encouraging collaboration and sharing knowledge between 
co-workers, the innovation culture can be fostered and based on the low mean 
values from the questionnaire, innovativeness is insufficiently emphasized by 
the organization. Knowledge management further suggests that 
communication and knowledge-based processes, such as learning, should be 
stimulated (Easterby-Smith & Lyles 2011; Du Plessis 2007). Increasing the 
competencies of employees is thus beneficial for Rolls-Royce AB, in order for 
the corporate culture to take a new and improved direction, although the area 
where increased knowledge is needed have to be determined. 

5.2. Improving the performance 

In this case, a potential solution lies within the TPM context, where 
empowerment of employees is essential. As the line manager of “Department 
A” reveals that they have been working with flexibility in that department, 
which is not done in the other two, it is concluded that TPM could 
constructively be used. It has also been established that this initiative is very 
appreciated by the employees of “Department A”. Venkatesh (2007), Ahuja 
and Khamba (2008a), and Ahuja and Khamba (2008b) all states that employee 
flexibility needs to be increased when trying to implement TPM. This is 
exactly what the line manager of “Department A” did, even though TPM was 
not the actual focus. Through the questionnaire it is proven that there is a 
difference between the departments and the flexibility is found to be the 
differing factor, thus, there are evidence that supports the implementation of 
TPM. Both Venkatesh (2007) and McCarthy and Rich (2004) also proposes 
that a working 5S system needs to be in place prior to aiming for TPM, 
conveniently this is the case at Rolls-Royce AB. The next step should be to 
start doing OEE measures (McCarthy & Rich 2004; Kennedy 2002) at the 
machines that first (see Gupta et al. 2006 steps for implementation) are 
introduced to a TPM initiative. As briefly mentioned in the empirical section, 
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OEE measures have been done already on a few of the machines in the 
manufacturing department, so the change could start at these stations first. 
Knowing the current performance level is critical when evaluating the 
outcome of TPM over time. 

Another indication that TPM is desirable can be found in interview statements 
concerning machine maintenance. Maintenance is the core of TPM (Ahuja & 
Khamba 2008a) and is crucial for operations to run smoothly. Preventing 
breakdowns could very well be the differentiation between delivering on time 
or not. Even though Rolls-Royce AB has lead-times of months and years 
rather than days, the work-in-progress value is always required to be as low as 
possible, thus incurring orders to be initiated more close to the delivery date 
and therefore assuming the equipment to be available at all times. Maintenance 
is also found to be done by service technicians solely rather than operators, as 
TPM enforces (McKone et al. 2001; Al-Najjar 1996; Yamashina 1995), through 
both observations and interviews. By training operators to perform, at least 
some of the maintenance by themselves, the consequences may very well be 
that an increased ownership of both processes and machines is created (Seng et 
al. 2005; Ahuja & Khamba 2008a). Interestingly, it seems that TPM is as much 
supported by the culture as the culture is supported by TPM in the case of 
Rolls-Royce AB.  

Since TPM can be derived from lean principles (Bhasin & Burcher 2006; 
Kumar et al. 2006; Wireman 2004), the foundation of the lean culture should 
be sought after, namely the increased respect for people and encouraged 
continuous improvement emphasis (Taleghani 2010; Emiliani 2006; Standard 
& Davis 2000). In this area, the roles of leaders are important for creating a 
good platform and showing the way for employees (Schein 2012; Jarnagin & 
Slocum 2007). An excellent example is provided by Jarnagin and Slocum 
(2007) and should be discussed within the management team to find out how 
they themselves could show their commitment in the same way. Alavi et al. 
(2006) suggests that artifacts, such as cultural leaders, can have a positive effect 
on the corporate culture. Therefore it is suggested for Rolls-Royce AB to 
appoint these cultural leaders, first at management level, but eventually also at 
operator level within different cells to steer the more skeptical people in the 
right direction. This is however a big task that needs thorough considerations 
of whom to choose, as well as what is expected of these leaders. For example, 
in line with the continuous improvement and general innovativeness purpose, 
these leaders should be persons with ideas of how to do things better, faster 



39 
 

and more reliable, and continuously make suggestions of this for everyone else 
to see. Additionally, the respect for people culture (Emiliano 2008) should be 
promoted by the leaders through attempting to build mutual trust, 
acknowledging responsibility and understanding all employees, as well as 
encouraging everyone to be the best at what they do. Especially the part of 
acknowledging responsibility is important at Rolls-Royce AB since this has 
been an issue previously. 

However, before anything at all is initiated, a detailed plan needs to be in place 
concerning what the objective of the project is, how the objective should be 
attained, who is responsible for what and when (which has been somewhat 
unclear in the past), the scope of the project, and what type of training is 
required for the different stakeholders. Even though for example Gupta et al. 
(2006), Dale and Ireland (2001) and many others proposes strategies of 
implementation, there is no one way of doing the change, Rolls-Royce AB has 
to find their own specific path to follow. A good start here could be to 
officially communicate the intention of achieving the TPM certification issued 
by JIPM within a set number of years as proposed by Gupta et al. (2006) to 
motivate everyone involved. If respect for people and continuous 
improvement is successfully encouraged and followed, the introduction of 
TPM will meet a lot less resistance from the employees, and increase the 
likelihood of achieving the goals, which the questionnaire results testify.   
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6. Discussion 

This is the final section and consists of the general findings of the study 
according to the research questions stated in the introduction. A discussion of 
generalizability and some propositions for further research within the topic is 
suggested as well, since only a small fraction of the different areas are 
investigated within the limited amount of time that this research is conducted 
in. 

6.1. Conclusion 

RQ1: What is the major interference within the manufacturing process at Rolls-Royce AB? 

The corporate culture at Rolls-Royce AB is found to be the main interference 
that affects performance within the manufacturing department. Interviews as 
well as observations and a questionnaire, measuring quality culture, all points 
towards an insufficient level of corporate culture. Employees try to avoid 
ownership when tasks are appointed and refer to someone in the crowd to be 
responsible of different processes. This cultural behavior constrains tasks 
being done in time and eventually affects the performance level. 

RQ2: What theories could help Rolls-Royce AB solve that major interference? 

Both the empirical results as well as supporting theories suggest that Rolls-
Royce AB initiates a TPM project to improve the corporate culture and 
consequently the output performance. The questionnaire testifies that 
employees have appreciated an increase of flexibility, which is one of the first 
steps to carry out in a TPM implementation process. Further consideration 
should be taken to a lean culture since TPM relates to lean and there are 
several factors of correlation and interdependence between these two. 

RQ3: How should Rolls-Royce AB implement the theoretical solutions in order to succeed? 

Important factors that need to be taken into consideration are thorough and 
comprehensive training for employees, a detailed project plan where 
objectives, responsibilities and time frames are specified, and to appoint 
cultural leaders that motivates the remaining staff. The lean culture that 
enforces continuous improvement and respect for people will significantly 
improve the likelihood of success and is therefore suggested to be emphasized 
primarily through leaders showing by example what the organizational culture 
should be like.  
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6.2. Generalizability 

In general, this research contributes with essentially two findings. First, the 
process and steps that this project follows could provide guidance to other 
researchers on how to conduct a diagnostic procedure when investigating 
manufacturing performance. In the early phases, little knowledge of what 
direction the study would take was known. Progressively there has been a 
limitation of the scope to successfully focus the energy where best suited. 
Many organizations, or research topics in general, may have an initially 
unknown Achilles’ heel, and it is therefore needed to work through the large 
amounts of information until this is revealed. In that sense, this paper may 
guide followers of the procedure to both use the methodology and learn from 
mistakes that may have been committed. Secondly, the empirical results show 
that enforcing a more flexible work force has had a positive influence on the 
corporate culture. It is widely stated that development tools, etc. needs a good 
cultural platform in order for the change to be successful. This paper shows 
however that the reverse order may occur as well - Using change initiatives 
influence the culture for the better. Whether change initiatives are affecting 
corporate culture in general cannot be concluded for certain, but it is not 
unlikely to believe that this proposition is generalizable to other areas as well.  

6.3. Future research 

Corporate culture is still a new area and further research could investigate this 
issue in detail. Especially a quantitative study with a measurement before and 
after an introduction of manufacturing tools, such as TPM could provide a lot 
of interesting indications whether or not the effect found at Rolls-Royce AB is 
generalizable to other manufacturing industries as well. Furthermore, the 
procedure followed when executing the current research could be further 
explored to find out the applicability in general and detect deficiencies. 
Diagnosing performance levels in different industries and investigating 
strategic fit are largely under-researched areas and a lot more similar studies 
need to be performed to determine the trustworthiness of the methodology.   
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8. Appendix 

8.1. Interview protocol 

 
  

Interview protocol Rolls-Royce 
 

Participant:…………………………………… Position:……………………………... 
 
Question 1: For how many years have you been working at Rolls-Royce AB? 
Answer:……… years 
 
Question 2: What are your general day-to-day tasks? 
Answer:………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
 
Question 3: How do you percieve operations in the production? 
Answer:………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
 
Question 4: Could you describe a typical problem that occurs in the production? 
Answer:………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
 
Question 5: Do you have any suggestion how this problem could be prevented? 
Answer:………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
 
Question 6: Conversely, could you describe a process, routine or a specific task that 
works particularly well in the production? 
Answer:………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
 
Question 7: What outcome has previous development initiatives in the production 
had? 
Answer:………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 
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8.2. Questionnaire 

 
  

Employee questionnaire Rolls-Royce AB 

Thank you! 
 

Andreas Littorin 

This questionnaire is part of a master thesis conducted at Karlstad University and will be used as guidance when 
improvement suggestions for the production facilities are generated. Please fill out the questionnaire by marking a 
number on a scale between 1 and 10 how well you agree with the statement, where 1 is ”totally disagree” and 10 
”completely agree”. Please also circle which department you are employed at. Feel free to ask if anything is con-
fusing concerning phrasing, how to fill out the questionnaire etc. The results will be presented at the production 

meeting at May 7th. 
Observe that the questionnaire is anonymous and that it is important to answer as truthfully as possible! 

 
Statement Scale 

1. I have received information concerning what goals and strategies Rolls-Royce AB 
strives for.  1  2  3  4  5  6  7  8  9  10 

2. My immediate manager at Rolls-Royce AB clearly shows commitment to continu-
ously improve the organization.  1  2  3  4  5  6  7  8  9  10 

3. My immediate manager at Rolls-Royce AB encourages employees to make sugges-
tions to improve processes.  1  2  3  4  5  6  7  8  9  10 

4. My immediate manager at Rolls-Royce AB show through own behavior that values 
like openness, trust and respect are important. 1  2  3  4  5  6  7  8  9  10 

5. My immediate manager at Rolls-Royce AB shows appreciation when employees 
have made an effort. 1  2  3  4  5  6  7  8  9  10 

6. My immediate manager at Rolls-Royce AB sets aside sufficient resources (time and 
budget) in order for employees to be able to develop. 1  2  3  4  5  6  7  8  9  10 

7. My immediate manager at Rolls-Royce AB actively encourages and helps employ-
ees to achieve stated goals of Rolls-Royce AB. 1  2  3  4  5  6  7  8  9  10 

8. My immediate manager at Rolls-Royce AB encourages teamwork between employ-
ees with different competencies. 1  2  3  4  5  6  7  8  9  10 

9. Rolls-Royce AB continuously ensures that staff levels are in line with stated goals 
and strategies. 1  2  3  4  5  6  7  8  9  10 

10. Rolls-Royce AB collects information concerning employee opinion, through either 
surveys or structured discussions, at least once per year. 1  2  3  4  5  6  7  8  9  10 

11. Rolls-Royce AB systematically improves working conditions based on results 
from employee opinions. 1  2  3  4  5  6  7  8  9  10 

12. Rolls-Royce AB establishes together with concerned employees, a individual de-
velopment plan. 1  2  3  4  5  6  7  8  9  10 

13. Rolls-Royce AB continuously evaluates knowledge and skills of employees. 1  2  3  4  5  6  7  8  9  10 
14. Rolls-Royce AB evaluates and appreciates employee effort according to their indi-
vidual goals. 1  2  3  4  5  6  7  8  9  10 

15. Rolls-Royce AB continuously encourages employees to make improvement sug-
gestions of day-to-day tasks. 1  2  3  4  5  6  7  8  9  10 

16. Rolls-Royce AB listens to employees and provides feedback on resulting com-
ments. 1  2  3  4  5  6  7  8  9  10 

17. Rolls-Royce AB encourages and supports employees to work together in cross-
functional teams to improve processes and routines for example. 1  2  3  4  5  6  7  8  9  10 

18. Rolls-Royce AB provide communication channels for top-down, bottom-up and 
intermediate information. 1  2  3  4  5  6  7  8  9  10 

19. The production management team at Rolls-Royce AB provides communication 
channels for top-down, bottom-up and intermediate information. 1  2  3  4  5  6  7  8  9  10 

20. There is information concerning wastes, failures and defects and this information 
is available to all employees. 1  2  3  4  5  6  7  8  9  10 

21. Information concerning wastes, failures and defects is systematically used to 
streamline and improve operations. 1  2  3  4  5  6  7  8  9  10 

22. Rolls-Royce AB has a process to measure and reduce costs of wastes, failures and 
defects. 1  2  3  4  5  6  7  8  9  10 

23. Rolls-Royce AB encourages innovative and creative thinking within the organiza-
tion. 1  2  3  4  5  6  7  8  9  10 

24. Rolls-Royce AB has a well-functioning process to ensure high quality. 1  2  3  4  5  6  7  8  9  10 
25. Identification of costs failures and defects are systematically used to create goals 
for process improvements. 1  2  3  4  5  6  7  8  9  10 

26. Rolls-Royce AB motivates employees to make suggestions for improvements and 
to reduce failures and defects. 1  2  3  4  5  6  7  8  9  10 

27. Rolls-Royce AB has clearly defined who is responsible for processes that concern 
different departments or teams. 1  2  3  4  5  6  7  8  9  10 

28. When process changes are made, all concerned employees are sufficiently trained 
before the implementation is initiated. 1  2  3  4  5  6  7  8  9  10 

29. Rolls-Royce AB encourages employees to make suggestions concerning improve-
ments that increase the customer satisfaction. 1  2  3  4  5  6  7  8  9  10 

 
Department: P4 P52 P53 P55 Other 
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8.3. Chart with mean values from the 29 statements of the survey 
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