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ABSTRACT 
 
Production sites in international manufacturing networks tend to have different responsibilities 
and roles in the network. One common classification of plants is to divide the sites into one core 
plant and several other production units or subsidiaries, where the core plant has an active role 
in the creation and transfer of knowledge, innovation and know-how, concerning products and 
processes. Efficient knowledge management within the manufacturing network is seen as a key 
success factor for companies and consequently an issue of high strategic priority for firms. In a 
time where the firm's competitive advantage lies in the ability to efficiently transfer knowledge 
among the plants in the network, it becomes increasingly important for the core plant and its 
subsidiaries to possess the required capabilities to be able to address the complexity of knowledge 
management and successfully manage, transfer, receive and apply the knowledge. The aim of 
the study is therefore to explore how knowledge can be transferred from the core plant to its 
subsidiaries and which capabilities and prerequisites that are required by both the core plant and 
the subsidiaries to achieve an efficient knowledge transfer. 
  
To achieve the aim of the study, a literature review and a case study at GKN Aerospace has been 
performed, which included semi- structured interviews, observation and document studies. The 
case study explores knowledge management and knowledge transfers both from a general 
network perspective and through three applied knowledge transfers projects that have been 
performed at the case company. The studied projects are knowledge transfers and collaborations 
between the site in Trollhättan, which has a natural but informal role of supporting other sites in 
the network, and three different sites in the United states; El Cajon, Newington and Cincinnati. 
The empirical findings were categorized into two main parts; general knowledge transfers in the 
network and the specific projects. These findings were then compared to the theoretical 
framework in the analysis to provide a discussion around each research question. The analysis 
constitutes the foundation for the conclusions, discussion and recommendations. 
  
In the conclusion of this study the importance of formalizing the responsibilities and roles of the 
sites in a manufacturing network is highlighted. It is also crucial to assign a team of supporting 
experts, with the responsibility of performing and improving the knowledge sharing and transfer 
activities performed in the organization. To achieve a successful knowledge transfer between 
sites it is, further, essential to establish a clear and straightforward strategy in terms of knowledge 
management to facilitate the transfer and sharing in the network and reduce the complexity. 
Guidelines identified in this study, for working with knowledge transfers, are to use a structured 
process, a solid planning, assure the involvement of all parties and perform face- to- face 
meetings at the receiving site.  
  
 
 
 
 
Keyword: Knowledge management, Knowledge transfer, Knowledge sharing, International 
manufacturing networks, Site roles, Core Plant, Subsidiaries. 
  



 
 

  



 
 

SAMMANFATTNING 
 
Fabriker i internationella tillverkningsnätverk tenderar att ha olika ansvarsområden och roller i 
nätverket. En vanlig klassificering är att dela in de i en core plant och flera andra 
produktionsenheter eller systerfabriker (subsidiaries) där core plant innehar en aktiv roll i 
skapandet och överföringen av kunskap, innovation och “know-how” när det kommer till 
produkter och processer. Effektiv knowledge management inom tillverkningsnätverket ses som 
en viktig framgångsfaktor för företag och är följaktligen en fråga med hög strategisk prioritet. I 
en tid då företagets konkurrensfördelar ligger i förmågan att effektivt överföra kunskap mellan 
produktionsenheterna i ett nätverk, blir det allt viktigare för core plant och dess systerfabriker att 
besitta de förmågor som krävs för att kunna hantera komplexiteten i knowledge management. 
Fabrikerna måste på ett framgångsrikt sätt kunna hantera, överföra, ta emot och tillämpa 
kunskapen. Syftet med studien är följaktligen att undersöka hur kunskap kan överföras från en 
core plant till dess systerfabriker samt de förmågor och förutsättningar som krävs av både core 
plant och systerfabrikerna för att uppnå en effektiv kunskapsöverföring. 
 
För att kunna uppnå syftet med studien har en litteraturstudie och en fallstudie, på GKN 
Aerospace, genomförts. Fallstudien inkluderar semi-strukturerade intervjuer, observationer och 
dokumentstudier. I fallstudien undersöks knowledge management och kunskapsöverföring både 
från ett generellt nätverksperspektiv och genom att studera tre tillämpade projekt som har 
genomförts på fallföretaget. De studerade projekten innefattar kunskapsöverföring och 
samarbete mellan fabriken i Trollhättan, som har en naturlig men informell roll i att stötta andra 
fabriker i nätverket, och tre olika produktionsenheter i USA; El Cajon, Newington och 
Cincinnati. De empiriska resultaten har kategoriserats i två huvuddelar; generella 
kunskapsöverföringar i nätverket samt de specifika projekten. Resultaten har sedan jämförts med 
studiens teoretiska referensram i en analys för att tillhandahålla en diskussion kring varje 
forskningsfråga. Analysen utgör grunden för studiens slutsatser, diskussion och 
rekommendationer. 
 
I studiens slutsatser lyfts betydelsen av att formalisera ansvar och fabrikers roller i ett nätverk. 
Det är också nödvändigt att tillsätta en grupp av supporterande experter med ansvaret att 
genomföra och förbättra kunskapsöverföringar samt dela och sprida kunskap inom 
organisationen. För att kunna uppnå en lyckad kunskapsöverföring mellan fabriker i nätverket är 
det, ytterligare, av vikt att etablera en tydligt och rättfram strategi i form av knowledge 
management för att underlätta kunskapsöverföring och -delning i nätverket samt för att reducera 
komplexiteten. Riktlinjer för att arbeta med kunskapsöverföringar, som har identifierats genom 
studien är användandet av en strukturerad genomförandeprocess, en gedigen planering, 
involverande av alla parter i kunskapsöverföringen samt att personligen träffa den mottagande 
arbetsgruppen på plats på den fabriken. 
 
  
 
 
 
 
Nyckelord: Knowledge management, kunskapsöverföring, kunskapsspridning, internationella 
tillverkningsnätverk, fabrikers roller, Core Plant (ledande fabrik), systerfabriker. 
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1 INTRODUCTION 

This chapter presents the background and problem formulation to the chosen area of research 
followed by the aim of the study and its research questions. The chapter ends with a section 
describing the delimitations of the study. 

1.1  Background 

During the last decades, manufacturing companies have gradually increased their global 
involvement, seeking for competitive advantages (Johanson and Vahlne, 1977; Reiner et al., 
2008; Shi and Gregory, 1998). Proximity to market and increased customer responsiveness are 
important factors contributing to the globalization since time to market and flexibility has 
become increasingly important competitive factors (Reiner et al. 2008). According to Ferdows 
(1997a) and Shi and Gregory (1998) manufacturing companies’ decisions to locate abroad are 
based on rationalization and internal coordination rather than pure geographic expansion. 
Companies decide to locate abroad to better serve their world-wide customers, work with 
advanced suppliers, collect critical competitive information in terms of technology development 
and attract talented workforce into the company. Coordination and communication between the 
plants in the network are equally important as the strategic location of plants (Feldmann et al., 
2013). To benefit from the possible competitive advantages of locating abroad, manufacturing 
companies must consider all of their abroad factories as part of an integrated global network 
rather than a collection of single production plants spread internationally (Ferdows, 1997a). 
Similarly, Shi and Gregory (1998) suggest that manufacturing networks should be managed as 
new, expanded, manufacturing systems. Building and managing integrated global manufacturing 
networks is, according to Ferdows (1997a) one of the great challenges in manufacturing. A 
successful network management can entail great competitive advantage, and the lack of it could 
considerably limit the company’s strategic options (Ferdows, 2014).  
 
Production sites in international manufacturing networks have different responsibilities due to 
strategic location decisions, characteristics, history and capabilities, which make them play 
different strategic roles in the network (Feldmann and Olhager, 2013; Ferdows 1997b; Thomas 
et al., 2015; Vereecke et al., 2006). Several papers consider the classification of plant roles in 
global manufacturing networks. One common separation is the core plant (Bruch et al., 2016) 
(also referred to as lead factory (Ferdows, 1997b), center of excellence (Frost, et al., 2002), 
master factory (Rudberg and West, 2008) hosting or active network factory (De Meyer and 
Vereecke, 2009)) and several subsidiaries where the core plant roles involves an active creation 
and transfer of knowledge, innovation and know-how, concerning products and processes, in the 
network (Vereecke et al., 2006).  
 
Since the globalization continues to expand, and affects nations in their strategy of maintaining 
a competitive position, the company’s core capabilities and its knowledge become important 
when competing with others. Consequently, the management of this knowledge is considered as 
a key success factor for many firms. Knowledge management includes informal networks, the 
approaches used for sharing experience and “know-how”. It also considers cultural, 
technological and personal elements that affect innovation and creativity (Halawi et al., 2006). 
Krenz et al. (2014) argue that the changing eras of value creation, from concerning one isolated 
firm, to the era of mass collaboration in global manufacturing networks has to be taken into 
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consideration in the knowledge management of the company. The design of the network, 
organizational structure, processes and interdependencies have to be considered. Further, a 
holistic view and integration of the knowledge management inside the total network management 
are crucial factors. If successfully managed, knowledge can affect the performance of the 
enterprise in a positive way. A global manufacturing company's ability to spread knowledge, 
innovations and best practices within the manufacturing network highly affect its capability to 
create attractive products and services and thus also, affect the profitability of the company (De 
Meyer and Vereecke, 2009). Kogut and Zander (1993) takes it even further arguing that the 
ability to create, develop and transfer knowledge is a prerequisite for a company´s grow. A firm's 
competitive advantage lies in its ability to interpret, apply and perform the transfer of knowledge 
more efficient than its competitors (ibid.) 

1.2 Problem formulation 

Since the core plant role involves an active role in spreading knowledge, its ability to efficiently 
share and transfer knowledge to its subsidiaries could highly affect the competitiveness of the 
firm. However, many authors also point out that when companies work together in international 
manufacturing networks knowledge transfer and sharing is a major challenge (Halawi et al., 
2006; Ferdows, 2014, Madsen, 2014). Ferdows (2014, pp. 8) states that “One would expect that 
transferring production know-how between plants, especially two that belong to the same 
company and produce rather similar products, should not be difficult. Yet, it often is.” 
 
Halawi et al. (2006) mean that many organizations don’t see the strategic benefits of making use 
of the knowledge that the organization possesses, and manage it to stay competitive over time. 
Knowledge management needs to be well connected to the business strategy to be fully used. 
This makes is difficult for organizations to see the potential in knowledge management (ibid.). 
Additionally, many factors have to be considered regarding the creation and transfer of 
knowledge within an international manufacturing network, which in turn further augment the 
challenging nature of knowledge management. Different kinds of knowledge require different 
tactics and methods of transfer as well as different prerequisites and skills of both the sending 
and the receiving unit. When complex knowledge has to be transferred, a “bridge” between the 
sending and the receiving context is required (Madsen, 2014). The employees in the sending unit 
have to cope with a lot of extra tasks and the employees in the receiving unit have to learn new 
skills to be able to perform their new tasks. Furthermore, Madsen (2014) means that creating a 
“bridge” between the two units, involves not only technical skills and tasks, but also the 
development of new ways of working, attitudes, manners and a culture of how to collaborate 
between the units. Consequently, knowledge transfers and sharing in a manufacturing network 
is a complex issue which includes a lot of aspects. In a time where the firm's competitive 
advantage lies in the ability to efficiently transfer knowledge among the plants in the network, it 
becomes increasingly important for the core plant and its subsidiaries to possess the required 
capabilities to be able to address the complexity of knowledge management and successfully 
manage, transfer, receive and apply the knowledge. 

1.3 Aim and Research questions 

The previous sections indicate that companies can achieve competitive advantages by efficient 
knowledge sharing among the sites in the network. Based on this, the aim of the study is to 
explore how knowledge can be transferred from the core plant to its subsidiaries and which 
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capabilities and prerequisites that are required by both the core plant and the subsidiaries to 
achieve an efficient knowledge transfer. Three research questions have been formulated for this 
study. 
 
RQ1: How is knowledge transferred between a core plant and its subsidiaries? 
 
RQ1 intends to explore methods, structures, systems and tools that are used to transfer knowledge 
from the core plant to the subsidiaries. It also involves factors in terms of infrastructure, 
organization and network structure that affect the knowledge transfer between a core plant and 
its subsidiaries. 
 
RQ2: Which capabilities and prerequisites are required by a core plant to successfully manage 
and transfer knowledge to its subsidiaries? 
 
RQ3: Which capabilities and prerequisites are required by a subsidiary to successfully receive 
and apply knowledge transferred from the core plant? 
 
RQ2 and RQ3 involve exploring important competences, knowledge, experience and resources 
that facilitates the knowledge transfer and contribute to its successfulness. The questions include 
soft values such as employee- related aspects, relationships between sites and company culture. 
Success factors and challenges in practical knowledge transfer projects are to be mapped and 
converted into a framework that will provide guidelines for knowledge transfer project between 
a core plant and its subsidiaries. 

1.4 Project limitations 

This study focus on knowledge transfers between a core plant and its subsidiaries and the 
capabilities and prerequisites required by the sites and its employees to successfully manage, 
transfer, receive and apply knowledge. The research concerns knowledge transfers in global 
manufacturing companies with low volume production of aircraft engine components.  More 
specific, the study is limited to study production related knowledge transfer from a production 
site in Sweden, with a core plant role, to production sites in the United States of America within 
the global manufacturing network of a company. The study focus mainly on how knowledge is 
transferred between sites in terms of aspects such as structures, methods and organization as well 
as the capabilities and prerequisites of the sending unit and the receiving unit. The form of 
knowledge transferred and its technical characteristics are not studied in depth. 
 
The study involves a literature review and a case study conducted during a time period of 20 
weeks. The case study is carried out in collaboration with GKN Aerospace and concerns one 
business unit and its production sites in Sweden and the United States. The study explores 
knowledge management and transfers from a general, network perspective as well as three 
specific projects, where production related knowledge transfers from the core plant to its 
subsidiaries, has been performed within the network of sites. The study includes interviews with 
respondents both from the Swedish sites and the US sites, however, the majority of the 
respondents are from the Swedish site which result in more focus on the sending site, core plant 
perspective than on the receiving site, subsidiary perspective. 
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2 RESEARCH METHOD 
 
The following sections constitute the description of the research method applied in this study. 
First, a flow chart of the research process used is presented followed by a description of each 
step. 

 
Conducting research involves a rigorous methodology process with different steps or phases 
(Hancock and Algozzine, 2012; Yin 2014). The process of research followed in this study was 
chosen based on the suggestions of Hancock and Algozzine (2011). The steps followed are 
illustrated in Figure 1. Each step will respectively be described further in the following sections. 

 
Figure 1. Own interpretation of the research process described by Hancock and Algozzine (2011). 

2.1 Objectives of research 

The initial step when conducting this research study was to determine what to study. This process 
involved an investigation of existing research, to gain a broader understanding of the chosen area 
of research (Hancock and Algozzine, 2011; Yin, 2014). This study is a part of a larger research 
project, named COPE- Core plant excellence, run by Mälardalen University and the School of 
Engineering at Jönköping University. The COPE- project focuses on the core plant concept and 
the capabilities and prerequisites to achieve core plant excellence and thus improve 
competitiveness of companies. The project is carried out in close collaboration with industrial 
partners, whereof one is the case company in focus in this study. 
When initiating the thesis work, the COPE- project was already ongoing, thus the first 
information received about the research area, was the theoretical framework done in that project. 
This theoretical framework introduced the researchers to the chosen area of research and 
contributed with possible initial search word combinations. Additionally, research questions and 
purpose were specified based on the initial literature study and in collaboration with both the 
supervisor at the university and the company contact. The preliminary research questions and 
aim were developed and further narrowed during the study. According to Yin (2014) it is 
important to determine the research questions and objective with caution. Hancock and 
Algozzine (2011) argue that the research questions constitute the foundation of the research 
quality. 
In order to establish the research questions and purpose of the study, the researchers had to first 
confirm what organizational framework (Hancock and Algozzine, 2011) or viewpoint of 
objectives (research type) (Kothari, 2004) to use in the intended study. The idea at the start of 
the study was to find out which capabilities were needed by a site to act as a functional core 
plant. The study was then limited to explore how knowledge can be transferred from the core 
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plant to its subsidiaries and which capabilities and prerequisites that are required by both the core 
plant and the subsidiaries to achieve an efficient knowledge transfer. 
The empirical findings of the study are based on interviews where opinions, behaviors and 
attitudes were studied and described. Therefore, the study is of descriptive and qualitative 
character rather than quantitative (Hancock and Algozzine, 2011; Kothari, 2004). Hancock and 
Algozzine (2011) mean that qualitative research describes patterns and trends, and is very useful 
if little is known about the investigated subject. Qualitative research investigates multiple factors 
and how they are affecting the intended issue. When conducting qualitative research, there are 
different approaches that can be chosen. One of these approaches is a case study (ibid).  

2.2 The research design 

Kothari (2004) argue that the research design needs to focus on six different steps to conduct a 
successful result. These steps are first to formulate the study’s objective, designing the data 
collection methods, choose the intended case, collect and analyze the data and report the final 
findings of the study.  
When the research objectives and research questions had been formulated, the next step was to 
determine the procedure for the research activities. Since the aim of the study is of descriptive 
character, the researchers found that a case study was suitable to investigate the question into 
detail. Yin (2014) means that the case study method is commonly used and preferred when the 
study’s main research questions are of “how” and “why” character, which was the case in this 
study. He also discusses that case studies are appropriate to use in projects when the researchers 
have limited control of the happenings, which also is the case of this project.  
The decision of choosing a research design for a case study is based on the type of study, the 
characteristics and disciplinary orientation of the case study (Hancock and Algozzine, 2011). 
This study regards a broad, global perspective of an organization which makes a holistic design 
approach suitable. However, since different projects were examined within the case study it 
includes subunits of analysis, in terms of the different projects contributing to the main unit of 
analysis which also makes it an embedded case study (Yin, 2014). A mix between the two case 
study designs was therefore chosen for this study. 

2.3 The research case and sample 

The next step in the research process was to define the research case and the sample. Since the 
study is part of a larger research project in collaboration with several manufacturing companies 
it was suggested that the case study should be performed at one of the case study companies. The 
specific company was chosen after discussions with the supervisor at Mälardalen University, 
who is also part of the project team of the COPE- project.  
The case study company in this research, GKN Aerospace, is a company within the aerospace 
field with a global presence. The business sector considered employs around 4000 people at 12 
sites in 4 countries. The largest production site is located in Trollhättan in Sweden, with 2000 
employees. Additionally, several smaller production sites are spread around the world where the 
main part is located in the United States of America but also in Mexico and Norway. An 
additional engineering and R&D site is located in India. Since the production site in Trollhättan 
is the largest site in the network it does not only have more resources in terms of personnel but 
it also possesses both broad and deep knowledge and competence. Thus, employees from the site 
in Trollhättan are often involved in projects collaborating with and supporting other sites in the 
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network with production related competences. In this research, three projects, one bigger and 
two smaller, where employees from the site in Trollhättan have collaborated with three different 
sites in the United States, were studied making the study a multiple case study with several 
subunits for analysis and thus allowing more robust research findings than a single case study 
(Yin, 2014). 
 
By recommendations from the supervisor at the company and some respondents in the initial 
interview session, the case study started by focusing on a big knowledge transfer project 
performed in collaboration with GKN Aerospace Newington. When asking the respondents 
about other knowledge transfer projects, two similar, but less extensive projects at GKN 
Aerospace El Cajon and Cincinnati, were mentioned. This method resulted in a final selection of 
three projects within similar technical field. Some of the respondents had participated in two or 
all three of the projects.  
 
The three projects are here explained in brief: 
 
GKN Aerospace El Cajon, California (EC): a less extensive knowledge transfer task where 
employees from the site in Trollhättan helped the site in El Cajon with the start-up of machines 
and transferred knowledge about improved, more efficient, processing of a part that was 
produced successfully in Trollhättan. 
 
GKN Aerospace Newington, Connecticut (GANE): an extensive transfer of an automated 
manufacturing concept of advanced machining and CAM for processing of the component 
intermediate cases (IMC). The manufacturing concept was developed in at GKN Aerospace in 
Trollhättan during several years and then transferred to Newington. 
 
GKN Aerospace Cincinnati, Ohio (CIN): a less extensive knowledge transfer task where 
employees from the site in Trollhättan transferred a processing concept and knowledge to 
employees at Cincinnati to help them increase their competence level and initiate a collaborative 
colleague- relation between the teams at the two sites. 

2.4 Data collection methods 

According to Hancock and Algozzine (2011), suitable methods to use when working with case 
studies are interviews, observations and document analyses. These methods have been the overall 
data collection methods used when collecting the information that constitute the empirical 
findings of this study. The study includes observation and interviews, both in collaboration with 
the COPE project team and independently by the researchers. The researchers were also able to 
access documents from the investigated projects, which further contributed to the overall 
understanding. 
 
2.4.1 Primary and secondary data collection 
 
A combination of primary and secondary data was used in the research; primary data were 
collected mainly by performing interviews and making observations at the case company 
(Kothari, 2004). Secondary data in terms of papers, publications and books were used to gather 
relevant literature concerning the area of research. Additionally, published documents such as 
reports, presentations and publications given from the case company, were collected as a 
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complement to the primary data 
Multiple data collection methods were used in the case study research to enable triangulation of 
the data aiming to elevate the quality and profundity of the research (Yin, 2014; Hancock and 
Algozzine, 2011). Triangulation is described by Yin (2014) as data collected from different data 
collection methods combined together to constitute the final research findings of the study. 
 
2.4.2 Interviews 
 
Interviews, which was used as the primarily data collection method in this research, entails 
benefits such as efficiency in providing a deeper understanding of a case and fast getting to the 
issue of interest (Simons, 2009). The interviews performed in the research were semi structured 
and performed as guided conversations (Yin, 2014). Hancock and Algozzine (2011) mean that 
this kind of interview is well suited for case study research. Interview guides with pre- prepared 
questions were used as a guideline, Appendix A and Appendix B. The interview questions were 
divided into two main sections, the first questions regarded the respondent’s role and department 
and his or her view of the department’s and site’s role in the GKN network, while the second 
section involved more specific questions about the performed projects. Questions were added or 
skipped throughout the interview, dependent on the answers of the respondents. This method 
provided flexibility in terms of changing directions or asking follow-up questions to get a deeper 
understanding (Hancock and Algozzine, 2011; Simons, 2009). The questions were open-ended 
to understand the respondent's version of the issue, rather than a validation of the frame of theory 
regarding the issue (Hancock and Algozzine, 2011).  
 
Interviews were performed with respondents from the case companies’ Swedish and US sites. 
The initial interviews at the case company were prepared and partly carried out by the COPE 
research team, while the researchers were participating during the interview, asking questions 
and taking notes. The respondents of the first interviews were chosen by the project coordinator 
and supervisor at the case company. Based on the initial interviews, snowballing was used to 
find other persons to interview, by asking the respondents about other persons at the company 
with knowledge and insight in the matter. Hancock and Algozzine (2011) mean that one of the 
important strategies when using interviews for data collection is to make sure that the participants 
possess the right knowledge. To initiate the contact with the respondents, a request was sent by 
mail including a brief background about the research and the project together with a proposed 
week for the interview to be held. The meeting invitations were sent by the supervisor at the case 
company since she had insight into the office calendars of the respondents.  
 
The chosen respondents have, to different extent, been involved in the investigated knowledge 
transfer projects. Some of the respondents have been directly participating in one or more than 
one of the projects and some were chosen to gain a more general view of strategies, work 
procedures and methods regarding knowledge transfer in the network. In table 1 below the 
respondents and interviews are summed. The column “project/general” shows if the respondents 
have been involved in the specific projects or if the interview was of more general character. 
Since GANE was a more extensive knowledge transfer project than the other two, it also involved 
more people and hence resulted in more information and different views than the other two 
projects. Since the researchers focus was to investigate the Core Plant’s activity firsthand the 
respondents chosen were mainly from the site in Trollhättan. 
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Project indications used in the table: 
EC: The production site in El Cajon, California 
GANE: The production site in Newington, Connecticut 
CIN: The production site in Cincinnati, Ohio 
 

Table 1. The participants of the performed interviews in this thesis study. 

Respondent's role Department Number of 
interviews 

Form of 
interview 

Project/ 
general 

Head of Lean Management EPS GKN 
Aerospace 
Trollhättan 

1 Face-to-face General 

Global Head of Manufacturing 
Engineering (ME) 

GKN 
Aerospace 
Trollhättan, 
The global 
organization 

1 Face-to-face General 

Global Functional Head of 
Engineering, Technology and 
Quality (ETQ) 

GKN 
Aerospace 
Trollhättan The 
global 
organization 

1 Face-to-face General 

Former functional Head of 
Manufacturing Engineering (ME) 
(systems and methods) 

GKN 
Aerospace 
Trollhättan 

1 Face-to-face General 

Functional Head of 
Manufacturing Engineering (ME) 
(lead and development) 

GKN 
Aerospace 
Trollhättan 

2 Face-to-face General, 
GANE 

Temporary Functional Head of 
Manufacturing Engineering (ME) 
(systems and methods) and Head 
of CAM department 

GKN 
Aerospace 
Trollhättan 

1 Face-to-face General, 
GANE 

Head of Tool Construction 
department 

GKN 
Aerospace 
Trollhättan 

1 Face-to-face General, 
GANE 

First line manager  GKN 
Aerospace 
Trollhättan 

1 Face-to-face 
(guided tour) 

General 

Industrial engineer/Project leader GKN 
Aerospace 
Trollhättan 

1 Skype interview GANE 

Senior Production technician GKN 
Aerospace 
Trollhättan 

2 Face-to-face EC and 
GANE 

Systems Engineer  GKN 
Aerospace 
Trollhättan 

1 Face-to-face EC, CIN 
and 
GANE 

Systems Engineer GKN 
Aerospace 
Trollhättan 

1 E-mail CIN and 
GANE 

CAM Engineer GKN 
Aerospace 
Trollhättan 

1 Skype interview EC and 
CIN 

CAM Engineer GKN 
Aerospace 
Trollhättan 

1 Skype interview GANE 
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Coordinator GKN 
Aerospace 
Trollhättan 

1 Skype interview General 

General Manager, New England GKN 
Aerospace 
Newington 

1 Skype interview General, 
GANE 

NC programmer GKN 
Aerospace 
Newington 

1 Skype interview GANE 

Functional Head of 
Manufacturing Engineering (ME) 
(programming department) 

GKN 
Aerospace 
Cincinnati 

1 Skype interview General, 
CIN 

 
Each interview was carried out with two interviewers and one respondent. One of the 
interviewers had the primarily task to take notes and one had the primarily task to listen more 
actively and ask questions. The interviews were further, with permission from the respondent, 
audio- recorded which contributed to a freer and more personal interview, freeing the 
interviewers from writing down every exact word. Additionally, auto-recording the interviews 
provide a better basis for analysis since the sound file can be accessed later and the interview can 
be transcribed and used for further analysis (Hancock and Algozzine, 2011; Simons, 2009). 
However, audio- recording could also have disadvantages such as making the respondents feel 
inconvenient and hinder them from being open and honest about certain topics (Simons, 2009). 
Some of the sound files were sent to an external transcription company for transcription while 
some were transcribed by the researchers. Since transcription is time- consuming, much time 
elapsed between the interview and the finished transcription, which was delaying the analysis 
(ibid.). For this reason, notes were taken during the interview as well as audio- recording.  
 
Each interview started by the interviewers explaining briefly about the background, focus and 
purpose of the research, aiming to make the respondent feel comfortable (Simons, 2009). The 
respondents were then asked for permission to record the interview and thereafter the interview 
were performed with the support of the interview guides. During the entire interview the 
interviewers tried to act friendly, polite and conversational in order to make the respondent feel 
at ease and comfortable (Hancock and Algozzine, 2011; Kothari, 2004). To a large extent face- 
to- face interviews were performed at the case company, face- to- face interviews have the 
benefits of establishing a more personal and comfortable relation with the respondents (Simons, 
2009). In some cases where the respondents, for different reasons, were not available for face- 
to- face meeting, telephone interviews (Kothari, 2004) were performed via Skype, this was also 
always the case with the interviews at the sites abroad. The interviews via Skype were performed 
the same way as the face- to- face interviews. Hancock and Algozzine (2011) also discussed how 
the environment and setting of the interview can affect how comfortable the respondent feels and 
indirect affect the received information. A private and neutral environment without distractions 
is to prefer, and most of the interviews performed face-to-face with the respondents were done 
in a neutral conference room in the case company’s own premises. The remaining interviews 
were performed in a distraction-free room or in the respondent's own office.   
2.4.3 Observations 
Observations are, according to Yin (2014), useful as a complement to other data collection 
methods, providing additional information about the studied issue. In this research, informal 
observations were performed throughout the case study, both during occasions of gathering other 
data, such as during interviews (Simons, 2009) and by participating at guided visits, project 
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meetings and workshops. During the face- to- face interviews performed at the case company 
subtle things such as body language or anxiety were at some occasions noted as a complement 
helping the researchers interpret the meanings of the gathered data (ibid.). All the observations 
were performed by multiple observers (Yin, 2014), both of the two researchers were present 
during all of the interviews and meetings at the case company. 
 
Guided visit through the production 
 
At one occasion, the researchers had the opportunity to participate during a private guided visit 
through one of the production factories at GKN Aerospace Trollhättan. The researchers had, 
during the tour, the opportunity to see part of the production concept that were transferred to 
Newington and ask questions about the technical aspects of the knowledge transfer. 
 
Project meeting at the case company 
 
Since this study is part of a larger research project the researchers had the opportunity to 
participate in a project meeting organized by the COPE- project team at the case company where 
all the representatives from the companies involved in the research project attended. The meeting 
included a brief presentation about the case company, the research project in general and the 
results from the literature study performed by the project team. The issues regarding the core 
plant role at the different companies were discussed by all the representatives during the meeting, 
which provided the researchers with a broader understanding of the issue. During the meetings 
the researchers were passive participants with the task to observe, listen to what was being said 
and take notes. One part of the project meeting included a guided tour through parts of the 
production at the case company. Participating during this organized tour was helpful in terms of 
getting a brief understanding of the production process and the products. 
 
Work shop 
 
As a part of the project meeting the COPE project team had planned and prepared a workshop 
where all the representatives from the respective companies were to make a sketch based on their 
own view of the role of their factory in the manufacturing network of the company. Some pre- 
decided figures (such as circles and arrows in different colors and shape) had to be used to 
represent the core plant and its relations to other sites in the network. The researchers were 
observing and listening to the discussion among the two representatives from the case company, 
which was helpful to get an insight to their view of the case company's role in the network 
 
2.4.4 Document studies 
 
Document studies as a data collection method can be used in several different ways in a case 
study, to enrich and get a deeper understanding of the context (Simons, 2009). The most 
important use of the method is as a complement to the data gathered by interviews and 
observations (Hancock and Algozzine, 2011; Yin, 2014), which is how the document studies 
were used in this research. In case studies, documents could be of several different kinds such as 
internet, public or private reports (Hancock and Algozzine, 2011), or as stated by Simons (2009, 
pp.63) “anything written or produced about the context or site”. Documents such as company 
presentations, organizational charts and reports were used in the research. Since the quality of 
the information gathered by the use of internet can vary a lot in terms of accuracy and validity 
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(Hancock and Algozzine, 2011; Yin, 2014), mainly documents provided directly by the case 
company were used. 
 
2.4.5 Literature review 
 
There are several purposes in reviewing existing literature about a topic, one important purpose 
is, according to Hancock and Algozzine (2011), to build a conceptual framework for the study 
as a foundation for the research design and the research questions. In an early phase of the study, 
existing literature consisting of around 30 scientific articles studied by the COPE project team to 
establish the background and the problem formulation of the COPE research project, were 
studied. Based on the study of the 30 articles and the background description of the research 
project, the keywords for the literature search were chosen. The keywords and keyword 
combinations used to search for papers regarding the research area are listed in table 2 below. 
The databases used were Emerald Insight and Scopus. 
 
A systematic screening approach was used to choose relevant articles out of the research result. 
First the titles of the papers were studied from the list of the search result, as a second step the 
abstracts were studied and the most relevant papers regarding the research topics were chosen 
for the next screening phase. As a third step the chosen articles were read through and if they 
were found valid for the study a brief summary of the conclusion of the articles were made. This 
summary was later used as a foundation for the theoretical framework of the study. Based on the 
references of the finally selected articles, additional relevant articles were found. With the 
intention to keep the theoretical framework as actual and up to date as possible, relatively new 
articles were contemplated. Quite early in the literature review, it was however clear that many 
newer articles refer to some particular sources that could be interpreted as classics within the 
fields of study. In those cases the original sources were studied. 
 
Table 2. Search results for the performed literature search. 

Focus of 
research 

Keyword combination Database Nr. of 
hits 

Nr. of 
contemplated 
articles 

Nr. of 
final 
selected 
articles 

Knowledge 
management 

“Knowledge” AND 
“Subsidiar*” AND 
(“Success*” OR 
“Challenges”) 

Emerald 
Insight 

4 1 0 

Knowledge 
management 

“Knowledge” AND 
“Subsidiar*” AND 
(“Success*” OR 
“Challenges”) 

Scopus 143 20 11 

Knowledge 
management 

“Knowledge management” 
AND “Organization* 
learning” 

Emerald 
Insight 

312 23 11 

Plant roles “Plant roles” AND 
“manufacturing” 

Scopus 13 5 3 
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Plant roles “manufacturing networks” 
AND “roles” (limited to: 
2000-2016) 

Scopus 48 11 7 

Core Plant 
Concept 

“core plant” OR “main plant” 
OR “master plant” OR “lead 
factory” OR “master factory” 
AND manufacturing (limited 
to: 2000-2016) 

Scopus 14 2 1 

 

2.5 Data analysis  

When the data collection phase was completed and the recorded interviews had been transcribed 
each transcription was read through and analysed to extract the important parts, regarding the 
aim of the study. The information from all of the interviews were then labeled and categorized 
into different sections. When analyzing the data, the researchers looked for overlaps and arranged 
the sections with related information, the same opinions and statements together (Hancock and 
Algozzine, 2011). The data was divided into two main sections; knowledge management and 
transfer from a general network perspective and the project specific data. The empirical data 
were then compared to the frame of theory in order to provide answers to the research questions. 
When starting the analysis of the empirical findings, the researchers had to reflect on the research 
questions again. The collected information was then divided into sections connected to each of 
the research questions, including the procedure of performing knowledge transfers, capabilities 
and prerequisites necessary for both the core plant and the subsidiaries. Additionally, one section 
was made for findings about the future perspective of plant roles in the network, which were not 
covered by any of the research questions.  

2.6 Quality of research 

In theory, the opinions about whether a case study could provide validity and reliability, are 
twofold. According to Yin (2014) the two concepts should be considered in a case study in terms 
of the quality of the research. He means that validity concerns the quality and adequacy of the 
research work and findings and its relevancy to the aim of the study while the reliability of 
research regards the extent to which the study can be repeated, arriving to the same results. 
However, Thomas (2011) means that researchers conducting a case study should not primarily 
focus on validity and reliability since the concepts are not suitable in case studies. Nevertheless, 
Thomas (2011) still argues that the researchers conducting case studies need to consider the 
quality of the research. The quality of research should be produced, maintained and developed 
during the whole research process (Flick, 2008). There are none such strategy that fully ensures 
the quality of a study but there are strategies that can contribute to it (Simons, 2009). Some 
strategies and methods were applied with the aim to augment the quality of the study. One such 
strategy was to be distinctive when writing and presenting the findings, and clear about the 
formulation of investigated issue and research questions (Thomas, 2011). 
 
Another crucial strategy applied was the use of a structural research process and the use of 
methods appropriate for the case (Thomas, 2011). Triangulation of data based on multiple data 
collection methods, interviews, observations and document studies were used in this study. This 
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provided different viewpoints and perspective of the research aim and statements and findings 
could be strengthened to augment the validity of the study (Hancock and Algozzine, 2011; 
Simons, 2009; Yin, 2014).  
 
Other factors that can have impact on the validity of the study is the chosen research sample 
(Simons, 2009). The method of defining the projects to study by asking the respondents, resulted 
in a final selection of three projects within similar technical field and with similar people 
involved. On the one hand this was an effective method which allowed the researchers to 
interview the same respondents about more than one of the project during the same interview, 
the similarity between the projects in terms of technical field also made it easier to compare them. 
On the other hand, however, this method also may have led to that other projects within other 
technical fields of production or other perspectives were overlooked. Respondents were also 
chosen based on recommendations from key informants of the study with the intention to include 
respondents with relevant knowledge within the chosen projects. As a result, other key 
respondents with additional perspectives or other opinions might have been overlooked. 
However, the method of data sampling led to interviews with respondents with different roles at 
different levels of the organization and thus different perspectives which contributed to a broader 
view of the study and triangulation of data.  
 
One aspect of quality is, according to Yin (2014) the extent to which the research findings can 
be generalized. The form of the research questions in a research and the identified frame of theory 
can affect the generalizability of the study. Stating the primarily research question as a “how” 
question and using the theory to build a solid foundation for the analysis of the findings from the 
single case study, contributed to an augmented generalizability of the study (ibid.). However, 
Simons (2009) argue that there is no such thing as a typical case that can be used in terms of 
providing general findings that can be applicable in every other case, on the contrary each case 
is unique. The results in this study are specific for the investigated organization and can not 
necessarily be generalized completely (Hancock and Algozzine, 2011). 
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3 THEORETICAL FRAMEWORK 

This chapter presents the theoretical framework of the study, constituting the foundation of the 
analysis of the empirical findings. 
 
This chapter, is divided into five main areas as follows. The first section, 3.1, International 
manufacturing networks, aims to introduce the field of manufacturing network, the background 
to their emergence and the benefits and challenges of operating in international manufacturing 
network, to provide a context to the remaining areas. A direct consequence of the global scale of 
production is the allocation of different Site roles in international manufacturing networks and 
responsibilities which are addressed in the second section 3.2. The purpose of the section is to 
provide a basis of analyzing the role and responsibilities of the case company and its influence 
on different aspects of knowledge management. The three remaining sections deal with different 
aspects of knowledge management which is the main focus of the study. First, section 3.3, 
Knowledge management in manufacturing networks gives an introduction to the area and its 
importance. The following section 3.4 addresses Knowledge creation, transfer and sharing 
which is the part of knowledge management regarded in this study. Finally, to be able to analyze 
and provide an answer to the research questions regarding prerequisites and capabilities of the 
sending and receiving unit, the last section, 3.5, addresses Capabilities and prerequisites for 
efficient knowledge transfer and sharing where both the sender’s and receiver’s capabilities and 
prerequisites are discussed. 
 
3.1 International manufacturing networks 
 
Due to changes on the global market companies today are increasingly extending their 
manufacturing operations on a global scale (Rudberg and West, 2008). Shi and Gregory (1998) 
define the manufacturing globalization as the process of changing the scope of a manufacturing 
company from an independent site serving local customers, to a coordinated network of sites 
serving international markets. However, they argue, the globalization should be based on 
rationalization and coordination and not only driven by pure geographic expansion. Similarly, 
Bartlett and Ghoshal (1986) stress that factories located abroad should be regarded as valuable 
sources of knowledge, know-how and information. 
 
The main motivators to extend the company's network by locating sites abroad are proximity and 
access to markets rather than access to low-cost production. To better meet customer demands 
in terms of time to market and flexibility are becoming increasingly important aspects when 
locating abroad (Ferdows, 1997a; Reiner et al. 2008, Vereecke, 2007). Access to competitive 
suppliers, skilled employees and important knowledge and know- how are also mentioned as 
important drivers for locating abroad (De Meyer and Vereecke, 2009; Ferdows, 1997a). 
Domestic knowledge and know-how should, according to Meijboom and Vos (1997), be treated 
as valuable sources of learning and competitive advantages. 
 
There are different perspectives on global manufacturing networks. At one level there are the 
industrial networks where the individual firm operates in relation to its suppliers and customers, 
next there are the external relationships and networking with external partners such as 
universities and research institutes as sources of innovation and information. Another perspective 
or level is the network with internal partners within the company, sister factories or subsidiaries 
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constituting departments from the same or other units (Vereecke, 2007). This perspective, which 
is also the focus this study, is also according to Ferdows (2014) called the intra-firm perspective. 
 
3.1.1 Benefits and challenges in international manufacturing networks 
 
Operating in international manufacturing networks (Shi and Gregory, 1998) or multinational 
production networks (Ferdows, 2014) rather than individual, isolated sites is a prerequisite for 
manufacturing competitiveness (Shi and Gregory, 1998). Networking, building and cherishing 
relationships within the network has become increasingly important in a time when innovation 
and production know-how are crucial requirements for competitiveness (Vereecke, 2007). 
Similarly, Bartlett and Ghoshal (1986) argue that international manufacturing networks entails 
many benefits compared to companies operating nationally. A wider range of customer 
requirements, competitive behavior, different government requirements, and access to 
technology and information, are sources of learning and input that forces a company to maintain 
and develop a higher degree of innovation (ibid.). 
 
However, the globalization of manufacturing operations also entails many challenges. The 
configuration and evolution of manufacturing networks is directly affected by many variables 
that augment the complexity of the business environment of the network, variables of the nature 
that are often outside the company's’ control (Ferdows, 2014; Frost, 2002). Changes in terms of 
new demand patterns and local competitive situations, new regulations and laws, political issues 
and new technology are mentioned by Ferdows (2014) as the primarily changes affecting the 
international business environment. Additionally, when zooming out of the intra company 
network perspectives there is the wider supply chain network of customers, suppliers and 
partners which in turn constitutes parts of other networks that are subjects to the same range of 
changes, adding on to the degree of complexity in the network (ibid.). To be competitive in such 
environment the company must be sensitive and responsive to changes in the market, local 
customer demand, information and knowledge (Bartlett and Ghoshal, 1986; Rudberg and West, 
2008). Similarly, Shi and Gregory, (1998) highlight mobility and ability to learn as success 
factors to reach the benefits operating in international manufacturing systems could offer, namely 
advantages in terms of availability and economic advantages.   
 
3.1.2 Management of the international manufacturing network 
 
A successful network management can, according to Ferdows (2014) entail great competitive 
advantage, and the lack of it could considerably limit the company’s strategic options. Similarly, 
De Meyer and Vereecke (2009, p. 7) argue that: 
 
“…facilitating, building, maintaining, balancing, and managing network relations among 
factories may prove to be the key to competitiveness”.  
 
A clear, straightforward strategy is according to them a prerequisite for better network 
relationships and the survival of the company. The coordination of activities in the network is as 
important as the decision concerning the location of sites within the network (Feldmann et al., 
2013). Similarly, Meijboom and Vos (1997), stress that, to achieve a successful collaboration 
within an international manufacturing network, it is crucial to combine configuration and 
coordination aspects. A deeper understanding of international manufacturing and the advantages 
that certain locations entails is crucial to successfully manage a network of sites. Shi and Gregory 



16 
 

(1998) suggest that global manufacturing networks should be handled as new extended 
manufacturing systems in terms of objectives and mission, structure and capabilities. 
 
Enright and Subramanian (2007) state that due to the globalization in many industries, production 
sites in multinational manufacturing networks have different roles, responsibilities and 
interrelationships with other sites worldwide. Vereecke et al. (2006) argue that by managing 
international networks, a balance between long- term knowledge and medium- term flexibility 
can be achieved. Investing in the network relationships allows some of the plants to take on an 
active role in the creation and diffusion of knowledge in the network, which in turn creates long-
term competitive advantages. The other plants provide the manager with strategic flexibility, and 
their role in the network can be adapted to the changing need of the company. According to 
Bartlett and Ghoshal (1986), management of international manufacturing networks are facing 
three primary challenges in terms of guiding and coordinating the subsidiaries. First, the mission 
and the objectives of the company must be set and then they have to build up the organization, 
designing the roles and distribute the responsibilities. The last challenge is to coordinate and 
control the responsibilities of the sites in the network. 
 
3.2 Site roles in international manufacturing networks 
 
As discussed above, decisions of extending the manufacturing network by locating new 
production sites abroad is based on strategic decisions such as closeness to markets, skilled 
employees and suppliers. Due to the strategic location decision and the unique characteristics, 
history and challenges of each factory, sites tend to have different strategic responsibilities and 
roles in the network (Enright and Subramanian, 2007; Ferdows, 1997b). 
 
There are different streams within the body of literature regarding site roles in manufacturing 
networks, studied in this research. Some studies focus on the classification of site roles, where 
various authors make their own classification or empirically test or discuss existing 
classifications of plants. There is the stream of criticism towards the static nature of classification, 
arguing that the environment of plants and networks is dynamic and must be studied from an out 
zoomed perspective. Finally, there are some papers considering the capabilities and competences 
of plants and how they can develop over time, affecting the existing role of plants. 
 
3.2.1 Site roles and classifications 
 
Strategic roles can be difficult to articulate, however, Ferdows (1997b) means that by classifying 
the factories roles the complexity can be reduced. In literature, various classifications of 
subsidiaries exist, where a common theme is the categorization of one factory, the core plant 
(Bruch et al., 2016) with a strategically important, leading role within the network (referred to as 
lead factory (Ferdows, 1997b), center of excellence (Frost, et al., 2002), strategic leader (Bartlett 
and Ghoshal, 1986), hosting or active network factory (De Meyer and Vereecke, 2009)) and 
several other production units or subsidiaries. Frost et al. (2002) discuss that the creation of the 
phenomenon of centers of excellence is a way for global companies to create, develop and 
leverage capabilities within their network of subsidiaries. Important factors for centers of 
excellence are the investment from the headquarters and the access to sources of internal or 
external competences. Centers of excellence could, according to the authors, be one important 
adaptation in addressing drivers such as globalization and technological change.  
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The definition of different factory roles and what it entails in terms of responsibilities and 
capabilities differs among different sources. Bartlett and Ghoshal (1986) present a classification 
of subsidiary roles including four different roles, the strategic leader, the contributor, the 
implementer and the black hole. They discuss that the strategic leader role can be played by a 
plant with a high level of capabilities, situated in important markets to rapidly detect and foresee 
signals of change and opportunities, the role also includes collaborating with headquarter in 
developing and implementing the strategy of the firm. The contributor and the implementer have 
less strategic importance than the strategic leader. While the contributor can play an important 
role in terms of technological capability and R&D, the implementer is contributing to the overall 
performance and the economies of scale by efficiently producing products. The black hole is a 
plant located in important markets with high competition where strong local presence is a 
prerequisite to survive, the black hole however is not very competitive, and thus it is not a 
desirable role. The goal is therefore not to maintain the role but to get out of it and to develop a 
strong local presence (Bartlett and Ghoshal, 1986). 
 
Ferdows’ (1997b) classification of plant is one that has been frequently discussed and tested in 
practice e.g. in Maritan et al., 2004; Vereecke and Van Dierdonck, 2002. According to his 
classification, factories can be divided into six categories of plants based on two preliminary 
aspects, the strategic reason for location of the factory and the scope of its main activities. The 
offshore, source, server, contributor, outpost and lead factory are Ferdows’ (1997b) six different 
factory roles. The offshore factory and the source factory are both established to produce 
components or whole products to low-cost production, while the offshore factory purely follows 
the instructions and plans from higher management the source factory is more innovative with 
resources to both develop and produce core components or products globally. The server factory 
and the contributor are factories located close to specific local markets, to supply national or 
regional customers, but the contributor factory has a higher level of responsibility for 
improvements, development and innovations regarding products and processes. The outpost 
factory is established close to core suppliers, competitors and other sources of skills and 
knowledge to collect crucial information and trends within the field, the outpost role is often 
combined with another site role such as the offshore or the server. The lead factory role entails, 
according to Ferdows (1997b) development and transformations of innovations, knowledge and 
know-how regarding new processes, products and technologies for the entire company based on 
data from the headquarters. Additionally, the plant often stays in direct contact with key 
customers, suppliers and other partners. Ferdows (1997b) further conclude that upgrading the 
strategic roles of plants is crucial for the competitiveness of manufacturing firms since a larger 
portion of higher competences within the network of plants contribute to an overall higher 
performance. 
 
Studies testing Ferdows’ model in practice show different results. Maritan et al. (2004) find 
Ferdows’ definition of plant types as a useful classification and way to organize information 
about the plant’s autonomy over planning, production and control decisions. They state that the 
classification of plants is useful to understand the roles of plants in manufacturing networks, in 
terms of operations and management. Similarly, the empirical data of Vereecke and Van 
Dierdonck’s (2002) study supports Ferdows’ model at many aspects, however they argue that 
Ferdows’ classification of plants is limited to concern the initial role of the plant at the period of 
the decision of establishing. The authors state that the model is useful for describing and 
understanding the role of plants, however it does not include enough variety to classify new 
plants that are added to the network and the dynamic nature of networks.  
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Vereecke et al. (2006) and De Meyer and Vereecke (2009) makes their classification of plants 
based on their role in spreading knowledge, such as production and product innovations and 
informal knowledge as levels of communication, within the network and the interrelationship to 
the headquarters. They classify plants into four categories of roles; the hosting network factory, 
the active network factory, the isolated plant and the receiver. Both, the hosting network factory 
and the active network factory, includes an active network role in spreading and communicating 
innovations, knowledge and know-how, with strong interrelationships to other plants in the 
network. The difference however, between the two roles is that the hosting network factories 
often are located close to the headquarter and receive visits from colleagues from other plants 
while the active network factories are close to clusters of competitors, development plants and 
sources of knowledge. The active network factories are according to De Meyer and Vereecke 
(2009) even more active than the hosting network factory in terms of communication and transfer 
of innovations within the network. Their employees pay a lot of visits to other plants and are 
considered as distributors of knowledge and know-how. The isolated factory and the receiver 
contribute with increased efficiency, lean production and high performance in terms of products 
produced. While the isolated factory does not receive many visits, and have a low level of 
communication with other plants, the receiver factories receive a lot of knowledge, know-how 
and innovations from other plants and headquarter. According to their study, the receiving 
factory does not transfer knowledge and know-how to other plants and it often needs external 
support or supervision from neighbor factories (De Meyer and Vereecke, 2009) 
 
3.2.2 The dynamic nature of plants and networks 
 
Cheng et al. (2011) criticize the single plant, macro, static perspective of plant roles and 
capabilities. They state that many studies treat the plants together as a whole, a black box mostly 
focusing on location and relocation of plants, looking past the dynamics of the network. To be 
able to understand the interrelationship between single plants and their networks it is necessary 
to combine analysis of plant- as well as network- level. In their study, Cheng et al. (2011) focus 
on the evolution of plants within the networks and the effect it has on the overall network. They 
suggest that interrelations between plants in manufacturing networks, as for example products 
and process flows are important to study to be able to understand the evolution of plants in the 
network and that the evolution of one plant impacts the evolution of other plants. According to 
their study there are four different types of dynamics within networks of manufacturing plants: 
products and processes, plant capabilities, location conditions and organizational network 
decisions (ibid.) 
 
A similar perspective is presented by Thomas et al. (2015), they emphasize that manufacturing 
networks are dynamic in nature rather than static systems, new sites must be included and other 
removed. Moreover, multiple dimensions need to be taken into account regarding a site´s role 
and contribution to its network. In another study, Feldmann et al. (2013) explore the relationship 
between plant roles and manufacturing networks. The authors find that changes in the plant roles 
have effect on every actor in the network, such as redistribution of plant roles, activities and 
responsibilities. Based on their case study they conclude that plant roles and manufacturing 
networks are strongly linked. Thus, decisions about modification in the role of an individual plant 
must consider the relationship with the whole network and cannot be taken isolated. 
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3.2.3 Site competences 
 
Szwejczewski et al. (2016) highlight the importance of defining and gain an understanding of the 
manufacturing specializations of the plants in the network, their similarity and autonomy over 
production planning and control. Frost et al. (2002) discuss that the capabilities and competences 
of subsidiaries are increasing over time and that the process of developing capabilities is affected 
by internal and external factors.  
 
According to Feldmann and Olhager (2013) the level of site competence has important effects 
on the operational performance of a plant. The authors discuss that site competences could be 
classified by three different themes: production, supply chain and development. In a later study 
Feldmann and Olhager (2014) conclude that plant competences are added to a manufacturing 
plant sequentially in steps, meaning that a new plant starts with production competences, 
followed by supply chain responsibilities and eventually also development competences. Plants 
with all three responsibilities reach significantly better results in terms of quality, cost efficiency 
and new product introduction than plants with only production responsibility. Thus, the authors 
suggest that gains could be achieved by consider the distribution of competences among the 
plants in the network, they also highlight the importance of locating the production and the 
product development to the same plant.  
 
Knowledge and competences are considered complex organizational capabilities (Fang et al., 
2007), it exists in different forms with different definitions and Ferdows (2006; 2014) highlight 
the importance to distinguish between different types of knowledge since it affects how it’s 
handled, shared and transferred. Knowledge can evolve, improve and change if it is shared on 
both individual level and organizational level, because it can be questioned and developed further 
(Pemberton and Stonehouse, 2000). Knowledge is of dynamic character, which makes it difficult 
to manage and create, and it is an important factor for creating and sustaining core competences. 
A core competence is, according to Pemberton and Stonehouse (2000) often based on tacit or 
implicit knowledge, which by character is complex and difficult for competitors to duplicate. 
The competence must be robust but at the same time flexible to change, to compete with business 
competitors. Some examples of knowledge areas that can be core competences are customer 
demand, technology, product and process experience. To be able to convert knowledge into core 
competences, it is crucial to coordinate and share knowledge between all the collaborating parts 
in the network (Pemberton and Stonehouse, 2000).  
 
3.3 Knowledge management in manufacturing networks 
 
An organization operating in an international manufacturing network can, according to 
Pemberton and Stonehouse (2000), benefit from the network context in building and storing 
specialized knowledge, which can be shared among the sites in the network. Efficient knowledge 
management of the company, that is, the process of creating, sharing, receiving and applying its 
core capabilities and knowledge is a key to competitiveness for organizations operating in the 
current global business environment (Ciabuschi et al., 2011; Halawi et al., 2006; Lucas, 2006). 
Knowledge management involves informal networks within the organization, the approaches 
used for sharing experience and “know-how”. It also considers the cultural, technological and 
personal elements that affect innovation and creativity (Halawi et al., 2006). Vorakulpipat and 
Rezgui (2008) define knowledge management in different generations or evolvement stages: the 
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past generation is called knowledge sharing which defines the first step of sharing what we 
already know; the present generation is called knowledge creation and includes the creation of 
new knowledge and the future generation is to create value from the prior stages. The impact of 
organizational and societal effect of knowledge management is the concept of value creation. To 
enable value creation, the authors suggest a few conditions including a human network, 
technology assets, social and intellectual capital and change processes. The transformation from 
knowledge sharing, through knowledge creation and resulting in value creation is crucial for 
companies to stay competitive (Vorakulpipat and Rezgui, 2008).  
Knowledge management is a valuable instrument in terms of the organization’s capability to 
learn and adapt to a continuously changing environment and stay competitive (Vorakulpipat and 
Rezgui, 2008). According to Snell and Morris (2014) managers have realized the importance of 
knowledge management and the competitive advantages it can entail. However, Halawi et al. 
(2006) argue that the management and coordination of knowledge is considered a challenge both 
in the organizational and managerial perspective and it is not clear how to invest to gain 
advantage. Snell and Morris (2014) argue if managers were to understand how to use the different 
knowledge assets for specific scenarios, they would know how to invest in order to develop 
dynamic capabilities to create unique solutions for the customers. On the contrary, if managers 
have trouble to identify the value that can be gained through different knowledge assets 
investments, it is likely that the organization is not able to use the assets in a successful way. By 
shifting strategies, restructuring and downsizing within the organization these managers can 
accidently encourage incorrect behavior or even eliminate effective channels of important 
knowledge assets (Snell and Morris, 2014). Therefore, it becomes critical for managers to be 
aware of the factors affecting knowledge management (Ciabuschi et al., 2011).  
 
3.3.1 Organizational learning and knowledge management 
 
Another crucial aspect for an organization to consider, close related to knowledge management 
is organizational learning. Organizations with a successful learning environment tend to, 
according to Pemberton and Stonehouse (2000), combine both organizational learning and 
knowledge management. Organizational learning involves adding new knowledge to the existing 
assets, while knowledge management is about storing, sharing and coordinating the already 
existing knowledge assets in the organization and using these to create core competences. Both 
organizational learning and knowledge management include the creation of new knowledge. One 
important factor represented in both organizational learning and knowledge management is to 
make sure that learning on an individual level, over time, leads to knowledge that can be used on 
an organizational level (Pemberton and Stonehouse, 2000). Knowledge management and 
organizational learning has been discussed in many forms and with different viewpoints, 
however, Fai Pun and Nathai-Balkissoon (2011) mean there is a need to create a more focused 
and field specific framework for firms to facilitate the application of these models. 
 
Prieto and Revilla (2006) investigates the terms learning capability, connected to learning 
organizations, and identify two components included in it, the stocks of knowledge already 
existing in the organization and the learning flows which involves the relation between the 
knowledge base and the receiver of this knowledge. The authors mean that the organization’s 
learning capability can be understood using this dimensions, which indicates how the 
organization is learning and what it is learning (ibid.). Prieto and Revilla (2006) imply that there 
is a positive connection between learning capacity and business performance. This connection is 
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also considered important for both financial and non-financial performance. More specific they 
mean that learning capacity affects the non-financial performance which in turn affects the 
financial performance. Managers are important in this matter since they need to both understand 
the benefits of using knowledge to improve the business and decide what sort of knowledge is 
relevant to use. Prieto and Revilla (2006) also highlight that the knowledge strategy needs to 
have a direct link to the business strategy. If this is not achieved it can result in a difference 
between knowledge stock, the learning flows and the organizational purposes, and in the end 
cause a negative result. 
 
3.4 Knowledge creation, transfer and sharing 
 
Pemberton and Stonehouse (2000) argue that an organization can obtain a successful 
management of knowledge if they work with the process of creating, sharing and transfer of 
knowledge from the individual employee to the network level and communicate the knowledge 
between functions. In the following section these three different dimensions are introduced. 
 
3.4.1 Knowledge creation 
 
According to Nonaka et al. (2000), the most important activity a firm can consider is the 
knowledge creation activity. Knowledge creation is about creating new knowledge from the 
existing experience and knowledge, as fast as possible and to the lowest cost. Knowledge creation 
is a dynamic process, which also build on common contexts, and knowledge is created through 
interactions of people. By sharing existing knowledge, new knowledge can be created (Nonaka 
et al, 2000). According to Pemberton and Stonehouse (2000) knowledge creation can be 
interfered if information is not actively found, made into a concept and tested.  
 
3.4.2 Knowledge sharing and transfer 
 
Knowledge sharing and transfer refer to the activities of sharing and transferring knowledge 
between sites in the manufacturing network. Fang et al. (2013, pp. 36) define knowledge transfer 
with respect to the collaboration between the site that is sending the knowledge and the site that 
is receiving the knowledge, stating that: 
 
“Successful knowledge transfer should be the product of a concerted effort between the parent, 
which shares valuable knowledge resources, and the subsidiary, which must be able to 
effectively assimilate the knowledge.” 
Lang et al., (2014) argue that knowledge transfer plays a central and important role in 
international manufacturing networks. Similarly, Jensen and Szulanski (2004) argue that sharing 
knowledge within a manufacturing network, through the transfer and reuse of production practice 
is crucial for the competitiveness of a firm. According to Moleiro and dos Santos António (2011), 
the knowledge transfer process consists of three dimensions, which organizations need to work 
with to gain success. They state that the company need to consider their own ability to transfer 
the intended knowledge, the condition of the collaborative relationship between the sender and 
the receiver and the absorptive capacity of the receiver (Minbaeva, 2007; Moleiro and dos Santos 
António, 2011). The sender and the receiver of the knowledge transfer need to have the same 
priorities and mindset. It is important to encourage the subsidiary to see and understand the value 
of the knowledge transfer. This can be achieved by involving the employees of the subsidiary in 
the knowledge identification process (Moleiro and dos Santos António, 2011).  
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Knowledge sharing and storage can be problematic, when it’s applied on implicit or tacit 
knowledge, since it differs a lot on the individual level, which in the end makes it complex to 
convert into a form for storage and sharing (Pemberton and Stonehouse, 2000). The level to 
which production know- how and capabilities can be transformed from tacit knowledge into fast 
and codified knowledge that is easy to teach, highly affects the efficiency of the knowledge 
transfer between manufacturing sites (Ferdows, 2006; Zander and Kogut, 1995). Lang et al. 
(2014) state that the effectiveness of the production knowledge created at the lead factory and to 
what degree plants must adapt their production to the knowledge transfer is affected by the 
production process complexity and the heterogeneity among plants in the network. The two 
factors reduce the impact of the positive economic aspects of knowledge transfer and determine 
the successfulness of the knowledge transfer from the lead factory to plants in the network. Lang 
et al. (2014) state that the reduction of complexity supports the effectiveness of knowledge 
transfer within a manufacturing network. However, if the production processes are of such nature 
that complexity cannot be reduced the company should invest in methods, tools, resources and 
experts that can support the knowledge transfer. Chen and Lovvorn (2011) conclude that the rate 
in which the transfer process is performed has an impact on the competitive advantages and 
knowledge transfer success. This rate is crucial when organizations wish to map their existing 
knowledge in their network, or to gain new knowledge in order to evolve new competences. 

3.5 Capabilities and prerequisites for efficient knowledge transfer and sharing 

As stated above, there are many factors affecting the knowledge transfer process either positive 
or negative. The type of knowledge is an important factor to consider to achieve a successful 
transfer project, however, Ciabuschi et al., (2011) state that the central challenge for 
organizations working with knowledge transfer is not the modification of the knowledge to be 
transferred, but the procedure for transferring the knowledge. This includes aspects such as the 
relationship between the sender and the receiver and the properties and capabilities of the sender 
and the receiver (Minbaeva, 2007). In the following sections important capabilities and 
prerequisites to consider in a knowledge transfer are discussed from different perspectives. The 
network perspective concerns the relationship between the sites and factors that applies to both 
the sending and the receiving site in the knowledge transfer, such as culture, organizational 
structure and available IT tools. The network perspective is followed by individual capabilities 
and prerequisites that concerns the sending respective the receiving perspective. 
 
3.5.1 Capabilities and prerequisites from a network perspective 
 
The quality of the relationship between the partners in a transfer project is important to consider 
(Lucas, 2006; Minbaeva, 2007). If the relationship is not in a good condition, the subsidiaries 
will act resistant to change, regardless if they realize that change is for their own benefit (Lucas, 
2006). Ciabuschi et al. (2011) and Moleiro and dos Santos António (2011) found that experience 
from previous collaborations and common past projects has a positive impact on the effectiveness 
of knowledge transfers. However, due to the uniqueness of every single knowledge transfer, there 
are always some new steps and methods that need to be considered (Ciabuschi et al., 2011; 
Moleiro and dos Santos António, 2011). Moleiro and dos Santos António, (2011) argue that 
involving a subsidiary in a knowledge transfer project and develop their existing skills, elevates 
and reveals the subsidiary’s importance in the network.  
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Culture and working environment 
 
Important aspects to consider when it comes to the efficiency in the collaboration between sites 
is culture and working environment. Culture differences between the sites in the network is a 
challenge and crucial aspect that organizations working with knowledge transfer, need to 
consider (Lucas, 2006; Pemberton and Stonehouse, 2000; Duarte Moleiro Martins, 2016). 
Cultural aspect continuously changes and evolves, which means that the process of knowledge 
transfer gets complex (Lucas, 2006). 
 
Rivera-Vazquez et al. (2009) mean that cultural dimensions and internal environment including 
personal culture affects how well motivated the sharing of knowledge is for the involved parties. 
Pemberton and Stonehouse (2000) and Rhodes et al. (2008) highlight the importance of building 
an environment of trust where the individual employees feel comfortable to test new procedures 
and contribute to new knowledge and experiences. By additionally, establishing straightforward 
and open communications, the employees can be encouraged to increase the amount of tacit 
knowledge transfers and innovation within the organization (Rhodes et al., 2008). When cultural 
differences exist between different international plants in the network, it is crucial that the 
sending plant can express the transfer purpose and the usefulness of the intended knowledge for 
local advantage (Duarte Moleiro Martins, 2016). Lucas (2006) also argues that knowledge 
transfers between subsidiaries with the same cultural contexts are the most likely to be successful.  
 
Structures and hierarchy 
 
A lower degree of formality in the work process of knowledge creation and transfer, based on an 
organizational culture instead of other formal systems is beneficial according to Pemberton and 
Stonehouse (2000). A traditional structure with a high level of hierarchy, often consists of both 
horizontal and vertical divisions and different levels of managers, which makes knowledge 
creation, co-ordination, control and communication nearly impossible to perform. It also entails 
strict rules and routines that employees need to follow which decrease the opportunities of 
innovation and risk taking in the organization (Pemberton and Stonehouse, 2000). Likewise, 
Curado (2006) means that abandoning the formal and hierarchical control within the 
organization, and replace it with social rewards and internal normative systems is a good 
approach. By applying a more open and dynamical structure, an increased acceptance and 
willingness for new developments can be achieved. However, Rasmussen and Nielsen (2011) 
believe that a structured and formal system need to be established to consequently create more 
informal and strategic important forums for successfully management of knowledge. A 
multinational corporation also needs to consider how to create a functional infrastructure for 
handling learning and support. The possibility of an increased transfer rate occurs if 
communication between different hierarchical levels in the network exists, creating a bridge 
between people (Minbaeva, 2007). 
 
Another structural aspect, discussed by to Ciabuschi et al. (2011), that affects the efficiency of 
the knowledge sharing and transfer in the network is the involvement of the headquarter. 
Headquarters are important in the role of providing global support and coordination within the 
network of subsidiaries. Ciabuschi et al. (2011) argue that even if there are some advantages with 
management involvement, such as and increased visibility and a more formal procedure, it is 
both time and cost consuming to involve the headquarters in the decisions. If the headquarter is 
involved in the details of the knowledge transfer and if a high degree of centralized decisions are 
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applied it could affect the knowledge negatively (Ciabuschi et al., 2011). A better approach, 
contrary to getting involved in the projects, is if the headquarters give subsidiaries access to 
resources for performing the development on their own, and trust the initiatives taken by the 
subsidiaries (ibid). 
 
IT solutions  
 
Instead of involving the headquarter in each project on a detailed level, a better and more 
effective alternative would be to support and encourage subsidiaries to use IT and collaboration 
between the sites to gain successful knowledge transfer projects (Ciabuschi et al., 2011). 
Technological equipment allows many opportunities when it comes to networking between 
organizations (Pemberton and Stonehouse, 2000). Rhodes et al. (2008), Vorakulpipat and Rezgui 
(2008) and Ciabuschi et al. (2011) mean that IT solutions are valuable tools that has a positive 
impact on the knowledge transfer and sharing process. Well-developed IT platforms and IT 
systems can increase the available knowledge base and facilitate the transfer of this knowledge 
(Rhodes et al., 2008). IT solutions allows already codified knowledge to be shared and 
transferred electronically and decreases the risk of value loss of the shared knowledge (Ciabuschi 
et al., 2011). Vorakulpipat and Rezgui (2008) argue that IT solutions also can be a tool for making 
both tacit and explicit knowledge available. However, the use of technological equipment can 
sometimes cause loss of knowledge in a transfer, if technical problems occurs (Pemberton and 
Stonehouse, 2000). Moreover, IT solutions is only a tool, and the efficiency of its use requires 
that the personnel are willing to input and share their knowledge, have a good capacity to learn 
and that the transfers are rewarding to maintain the motivation of knowledge transfer (Rhodes et 
al., 2008). Ciabuschi et al. (2011) argue that a knowledge transfer cannot entirely rely in IT 
solutions and that the best solutions to work with on subsidiary level is the creation of regular 
collaborative routines with other subsidiaries, and using IT as a tool to communicate. In this way, 
the subsidiaries can work on their own with knowledge transfer and avoid too much involvement 
of the headquarters. 
 
3.5.2 Capabilities and prerequisites from the sending plant perspective 
 
There are many aspects that the sending plant needs to consider to achieve a successful 
knowledge transfer. When rare and unique knowledge is transferred, from one site to another, 
the knowledge first needs to be adapted to the receiving site’s knowledge level and the local 
conditions. In this form of knowledge, the experience of the sending plant is crucial, since it can 
decrease the development and usage time for available resources (Fang et al., 2007). 
 
Moleiro and dos Santos António (2011) have identified several factors, connected to the 
capabilities that the sender need to develop to assure a successful knowledge transfer. The 
sending plant needs to possess knowledge and experience about the intended transfer and 
consider the transfer context and environment. If there are differences in for example cultural 
aspects, the sender needs to find a solution for this to avoid misunderstandings and unnecessary 
conflicts (Moleiro and dos Santos António, 2011). Morover, to achieve a successful knowledge 
transfer and prevent the subsidiaries resistance to change, the sending plant, needs to consider 
their transfer strategies. An example of an appropriate approach is to provide training and meet 
with the subsidiary face-to-face (Li and Hsieh, 2009). To gain benefits from learning, the training 
procedure needs to be based on interaction and experience sharing (Pemberton and Stonehouse, 
2000). Chang et al., (2012) conclude that subsidiaries with a higher level of absorptive capacity 
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welcome and receive more knowledge. A strategy could then be, for the sending site to try to 
help the subsidiary to develop its absorptive capacity further, if it shows to be low (Chang et al., 
2012).   
 
In addition, the sending plant needs to consider the nature of the knowledge to be transferred 
(Ferdows, 2006; Moleiro and dos Santos António, 2011). Different knowledge forms need 
different transfer approaches to achieve a successful result. Ferdows (2006) argue that that 
instead of using the same methods and system for transferring all types of production know-how 
it is useful to classify the knowledge and adapt the knowledge management process to the type 
of knowledge that is to be transferred. Tacit knowledge for example needs to be transferred in an 
interaction of members from both the sender plant and the receiver plant (Moleiro and dos Santos 
António, 2011).  
 
The capabilities of the supporting employees or experts 
 
Moleiro and dos Santos António (2011) and Chang et al. (2012) discuss the importance of the 
competences that the employees, sent to other sites to participate in the transfer, possesses. Chang 
et al. (2012) mean that the assignment of these employees, have mostly been based on the 
technical skills that the person possesses, rather than their understanding of the procedure of a 
successful knowledge transfer. Sending an employee to support other sites, that has no 
understanding of knowledge transfer, can even damage the existing performance of the 
subsidiary. Chang et al. (2012) discuss that the supporting employees need to possess both the 
required ability or competence and must be motivated to deal with other cultures. Additionally, 
he or she needs to be willing to share the individual knowledge and expertise despite the risk of 
not longer being unique with that type of knowledge and the possible status loss that it entails 
(Chang et al., 2012). Furthermore, the supporting employees or experts need to have a helpful 
mindset and seek improvement opportunities where the subsidiary needs support, and provide 
this support in a straightforward and simplified way. These competencies increase the positive 
impact that the knowledge transfer project has on subsidiary performance (ibid.). Hair Awang et 
al. (2013) found that international collaboration with experts as participants resulted in a well-
working knowledge transfer approach. One suggestion, according to Hair Awang et al. (2013) is 
for international organizations, to assemble a team of international experts from different sites in 
the network, to make more continuous exchange of information possible. 
 
3.5.3 Capabilities and prerequisites from the receiving plant perspective 
 
Similar to the sending plant, the receiving plant also needs to possess capabilities in terms of 
adapting and implementing knowledge in the current production, to secure a successful 
knowledge transfer. One of these capabilities, considers the strategy the receiver uses to design 
the organization in terms of improving the organizational learning. Curado (2006) discusses a 
few characteristics that firms can use, when designing their organization to increase the 
opportunities for organizational learning. In general, it is beneficial to design the organization 
with a low formulation and a low centralization (Curado, 2006; Moleiro and dos Santos António, 
2011). This combined with a high integration of existing knowledge will make the organization 
more responsive to learning. Organizational capabilities increase over time when using 
organizational learning processes (Curado, 2006). According to Prieto and Revilla (2006) one of 
the requirements for organizational capabilities is the capacity of learning, which allows partners 
in a network to receive value from each other to gain more financial profit along with efficient 
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processes, products and service value (Prieto and Revilla, 2006; Moleiro and dos Santos António, 
2011).  
 
The literature exemplifies different capabilities that are considered crucial in knowledge 
transfers, from the receiver perspective. In the following sections, these capabilities will be 
presented and explained further.  
 
Motivation and involvement of employees 
 
Motivation and employee involvement are factors that are highlighted, in literature, as crucial 
for the receiving site to facilitate the knowledge transfer. Organizations tend to focus a lot on 
practices and systems for the employees to use, and not to involving them in the identification of 
the capabilities or knowledge required. This can result in that employees start to question the 
purpose of the knowledge and their profit of improving (Snell and Morris, 2014). Duarte Moleiro 
Martins (2016) founds in his research that the employees should be regarded as internal 
stakeholders and the key source to organizational success, the motivation and participation of the 
employees is therefore important. Rasmussen and Nielsen (2011) agree that the employees need 
to be involved in the process, and in the planning, performance and control of the daily work of 
knowledge management to support the learning process. 
 
Absorptive capacity and relatedness 
 
Another receiver capability that is frequently discussed in literature as a key factor to consider, 
in terms of successfully receiving knowledge, is absorptive capacity, which refers to the ability 
to receive, adapt and implement the shared knowledge to the existing conditions at the site (Hair 
Awang et al., 2013; Minbaeva, 2007). The level of absorptive capacity of a subsidiary highly 
affects its ability to receive transferred knowledge from other plants in the network. A higher 
level of absorptive capacity and more specific the presence of both its aspects, employee ability 
and motivation, facilities and optimize knowledge transfers (Minbaeva et al., 2003). Minbaeva 
et al. (2003) further highlight that both factors must be present to achieve a successful knowledge 
transfer.  
 
The importance of adapting the knowledge to the current working mindset is discussed by Li and 
Hsieh (2009), Moleiro and dos Santos António (2011), Lucas (2006) and Duarte Moleiro Martins 
(2016). Lucas (2006) means that each knowledge transfer is unique and will result in a varied 
responses and engagement from different subsidiaries. This also indicate that the sending plant 
needs to establish a mindset that makes the subsidiary willing to participate, customized for each 
subsidiary site.  
 
Another important factor to consider in a knowledge transfer, that effects its result in a positive 
way, is relatedness, referring to that both sites can relate to the transferred knowledge in some 
way. In cases when the subsidiary needs to receive multiple forms of knowledge from the sending 
plant, relatedness is even more important. Having similar experience and context, facilitates the 
subsidiary’s capability to absorb and implement the functional knowledge transferred by the 
sending plant, contributing to an increased performance. (Fang et al., 2013). This argument is 
verified by Li and Hsieh (2009) who state that if the knowledge seems too difficult to absorb and 
implement, the employee will not see any value of the transfer, and the transfer result will 
decrease.  
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4 EMPIRICAL FINDINGS 
 
This chapter presents the findings of the case study. First the case company organization is introduced, followed by 
general knowledge and competence sharing within the network, thereafter three knowledge transfer projects are 
presented. The final section addresses the future of knowledge sharing and transfers within the network. 

4.1 The organization 

In the following sections the organization of the case company, GKN Aerospace is presented. 
The sections are ordered hierarchically, starting with the division followed by the business units 
and department regarded in the study. The organization in terms of programs and functions is 
also presented to provide a background and a context to the knowledge transfer and sharing 
within the network. 
 
4.1.1 GKN Aerospace 
 
GKN Aerospace is part of the GKN group which also includes the divisions GKN Drivelines, 
GKN Land Systems and GKN Power Metallurgy. GKN Aerospace is a global, independent, tier 
one supplier of aircraft components, products and assemblies to both commercial and defense 
applications. The division consists of 17000 employees at 62 locations around the world, where 
most of the sites are located in the United States of America. GKN Aerospace is divided in five 
regions, Aerospace Engine Systems, Aerostructures Europe, Aerospace North America, Fokker 
and Special Products, all five coordinated by a central, so called “global organization” of GKN 
Aerospace. This study concerns the region Aerospace Engine Systems. An organizational chart 
of the division is presented in Figure 2. 
 

 

Figure 2. Organization chart GKN Aerospace (based on information from Communications AES, 2015). 

 
4.1.2 Programs and functions within GKN Aerospace 
 
When GKN Aerospace establishes an agreement and signs a contract with their customers, the 
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are collaboration and support activities between the sites. Decisions of where to locate the 
production include, according to the head of lean management EPS, distributing the production 
of the program in a way that secures deliveries and achieves the best quality to the lowest cost, 
to keep high profit and customer satisfaction. To ease the information flow between the customer 
and the company, multiple programs are clustered, making one program manager responsible for 
multiple value streams and product flows within each program. 
 
Value streams managers are responsible for the production flows, producing products included 
in a specific program. Competences in different fields, clustered in functions such as logistics, 
human resources, finance, commercial lead, manufacturing engineering and quality engineering, 
are assigned to support each Value Stream with their specific knowledge and experience. The 
value stream manager needs to make sure that the products are delivered to the customer in the 
right amount at the right time and to right costs. The prognoses for future sales are estimated 
based on the customer demand. Using this number in relation to the price that the customer is 
willing to pay, the program managers compare the estimated sales in relation to the present costs 
in order to determine the future profit or the planned margin. If the planned margin, according to 
the prognosis, cannot be achieved by the current working value streams, the costs need to be cut, 
resulting in that the program manager contacts the value stream manager, so that he or she can 
take actions. In these cases, the value stream manager needs to improve the production flow in 
order to cut these costs. The different parties described in this section and how the relate to each 
other is visualized in Figure 3. 
 

 

Figure 3. The structure in which GKN work (based on information from Head of Lean Management) 

4.1.3 GKN Aerospace Engine Systems 
 
GKN Aerospace Engine Systems (AES) manufactures engine components, such as engine 
structures, cases and rotative parts to aircrafts, rockets and gas turbines for both civil and military 
applications. AES includes services throughout the whole life cycle of the engine, from selection, 
development and design to production, testing, maintenance, service and reparations. AES’ 
customers are engine OEM’s (Original Equipment Manufacturers) and Tier One aircraft engine 
suppliers such as General Electric, Pratt & Whitney and Rolls- Royce. By a close collaboration 
within the network, AES wants to reach their objective of providing all their businesses access 
to the spread knowledge and capabilities of all their employees. (Communications AES, 2015, 
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pp.2). 
 
The business area consists of around 4000 employees and is organizationally divided into five 
business units, Engine Products Sweden and Norway, Engine Products West and East and 
Services and Special Products (see Figure 4).  
 
 

 

Figure 4. Organization chart of GKN Aerospace Engine Systems (based on information from Communications AES, 2015). 

 
Each business unit consists of business streams, which major task is to assure that the daily 
business, production, and programs are working. At AES, matrix management is applied, 
meaning that there are central, so called, “global” business functions, such as “Supply Chain”, 
“Finance and IT”, “Engineering, Technology & Quality (ETQ)” and “Business Development and 
Strategy” with an overall global, non- site specific, responsibility for that specific area. All of 
these global business functions are part of a global organization, with a local functional 
representative at each business unit. The global organization works with improvements and 
develops common working procedures to implement in the different regions. According to the 
global functional head of ETQ, a common standard has been established by the global 
organization, called the best practice. This standard is based on the performance of the overall 
network, and the goal is for all sites to achieve this best practice.  
 
There are in total twelve production sites within AES, located in five countries, Sweden, Norway, 
United States of America and Mexico. Additionally, AES also has contact with an engineering 
and procurement GKN site in India. The business unit in focus in this study is Engine Products 
Sweden which consists of one production site in Trollhättan. Engine Products West and East are 
also regarded in this study in terms of collaboration and knowledge transfers in the network. 
Engine Products West consist of two production sites of which this study regards the site in El 
Cajon, California in the US. Engine Products East includes five production sites, where two sites 
are concerned in this study; Cincinnati in Ohio, US and Newington, in Connecticut, US. 
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4.1.4 GKN Aerospace Engine Products Sweden 
 
The business unit Engine Products Sweden has its base at the production site in Trollhättan which 
is also the headquarters of AES and the largest production site in the network, with around 2000 
employees. The site was founded in 1930 as “Nohab Flygmotor fabriker i Trollhättan”, which 
was later acquired by AB Volvo and renamed Volvo Aero Corporation in 1994. The site was 
bought by GKN in October 2012 and became part of the business unit Engine Products Sweden 
(EPS) and the GKN group. The key products segments are different kinds of engine cases, discs 
and spools which are produced in advanced, automated processes of milling, turning and 
welding. Many of the manufacturing programs within AES are owned by the site in Trollhättan 
and have their production based there, while some programs are decided to be produced at other 
production sites.  
 
Organizationally, Engine Products Sweden is divided into central support functions, programs 
and functions (see Figure 5). The function concerned in this study is the Manufacturing 
Engineering and Quality Engineering (MEQE) which supports the organization with production 
and quality related issues, both value stream and program wise. MEQE consists of two different 
areas, ME and QE. ME, which is concerned in this study is in turn divided into several 
departments of which a functional head of ME is responsible. Employees from the ME 
departments support the site in Trollhättan as well as other sites in the AES network with 
production related competences. One of the functional heads of ME states that most of the 
resources at the department, 90-95 % of the NC-programmers, tool construction, manufacturing 
method specialists, robot and automation engineers and system engineers, supports the 
production site in Trollhättan. The remaining 5-10% supports other sites globally.  
 
Many of the employees performing support abroad work at the department called “Systems and 
Methods” which main responsibility is to support the site in Trollhättan with development and 
support of production related systems and methods. However, the functional head of the 
department states that the employees support other sites in the network when required, if time 
allows. According to one of the systems engineers at the department, the employees at the 
department are all experts on different production related systems and programs and they are 
balancing their time between support and development. Their department is the only one 
possessing this type of expertise, according to the systems engineer.  
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Figure 5. Organization chart of GKN Aerospace Engine Products Sweden  
(based on information from the Head of Lean Management). 

 

4.2 Knowledge and competence sharing within the network 

The following sections address the general knowledge and competence sharing activities in the 
network with the purpose of providing a context to the specific knowledge transfer project 
presented in the subsequent section. The information is a result of the general, non- project 
specific, interview questions about the network and site roles regarding knowledge and 
competence sharing. 
 
4.2.1 The strategy of common network responsibilities 
 
When the site in Trollhättan was bought by GKN and went from being a part of Volvo Aero 
Corporation to GKN Aerospace, the requirements of a global presence increased. It is a top- level 
management decision and a formal strategy that the sites within the network should help and 
support each other, a common responsibility for achieve competitiveness, according to several 
of the respondents. The goal is to increase the overall technical competence in the network and 
build up similar standards for production, working procedures, instructions for programming and 
tools at all sites.  
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“The strategy is to use our key and core competences within the business.” 

- Functional Head of ME, GKN Aerospace Trollhättan 
 
However, the strategy of transferring and sharing competences among the sites in the network 
could be applied to a greater extent, according to the GM of the site in Newington and one of the 
functional heads of ME. There have been occasions were knowledge developed at a site is 
transferred to other sites, but in those cases it has been more like a directed project when a specific 
need occurs. That is, states one of the functional heads of ME, there is no continuous competence 
sharing activities within the network, collaboration between sites is more randomly applied. 
There is no structure of continuous meetings on management level where work methods and 
development within the network are discussed, according to the manager. Similarly, one of the 
system engineers and the global head of ME mention that there is no structure or standardized 
procedure for support and collaboration within the network. Moreover, one of the functional 
heads of ME states that in general the support tasks are performed too late, when a problem has 
already occurred, instead of transferring knowledge and competences to prevent problems. This 
could be because the sites avoid asking for help until they realize they can’t reach the goals. The 
functional head of ME at Cincinnati highlights that even though there is a strategy of working 
with knowledge transfer and sharing there is not enough economical support for it. 
 
4.2.2 The site in Trollhättan’s role in the network 
 
When a site needs production support from the other sites in the network, it is decided from case- 
to- case which site is asked for support depending on who possesses the competences. That is, 
the support can be performed in both ways; employees at the site in Trollhättan both receive help 
and support other sites. However, one of the functional heads of ME argues that the relation 
between performing support tasks at other sites and receiving support is approximately 90- 10, 
that is the site in Trollhättan in general helps other sites a lot more than they receive help. All 
production related competences are supposed to be present at each site. Nevertheless, since the 
site in Trollhättan is the largest site in the network, the employees possess longer experience and 
both broad and deep knowledge base within different areas, it becomes natural to ask them for 
support since the resource base and competence base is much bigger. The site in Trollhättan is, 
thus, often supporting other smaller and newer sites, added to the network of GKN after the site 
in Trollhättan was bought by the GKN- group, with their competences. The knowledge support 
from the production site in Trollhättan is mostly performed at the sites in the United States. 
Support is according to several of the respondents commonly requested when there are major 
quality problems or if a site can’t manage to deliver on time. In addition, one of the functional 
heads of ME means that if the support is requested by a production site producing a program 
where the site in Trollhättan is owner or co- owner, it is the natural site to ask for support, since 
it is crucial also for the site in Trollhättan that the production works smoothly.  
 
Formal or informal role 
 
There are different views of whether the site in Trollhättan have a formal role of supporting other 
sites in the network. According to one of the functional heads of ME, the role of the site in 
Trollhättan as a center of excellence has been discussed during the last years. Earlier it was 
defined that the site in Trollhättan should develop and create “the best practice” but during the 
last year they have also been starting to work with spreading the knowledge within the network 
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and act like a center of excellence. The functional head of ME argues that it could be beneficial, 
and a strength for the site in Trollhättan to develop concept and spread it to other sites. However, 
according to the manager, they have some work to do to build up a working structure of applying 
this. 
 
Another functional head of ME, argues that the site in Trollhättan doesn’t have a formal role of 
supporting other sites, and there are not really enough resources for them to do so either, but 
since they possess the knowledge and experience, they support in critical situations. Similarly, 
one of the CAM engineers, states that the site in Trollhättan have no formal role of supporting 
other sites. It is not outspoken that site in Trollhättan should be the natural site to turn to for 
support. However, the CAM engineer discusses that the reason why the site in Trollhättan is 
asked for support could be that some of the managers at both Newington and Cincinnati are 
initially from the site in Trollhättan and hence they know which competence the employees at 
the site in Trollhättan possess and how they work. According to a third functional head of ME, 
the responsibility to support other sites is formally defined in terms of economic support for 
having the resources available. Though, it is not strategically formulated and there are no 
formally defined employee roles that include an international supporting function.  
 
“If the strategy of supporting were more formally “Outspoken” it would have been easier” 

- Functional head of Manufacturing Engineering, GKN Aerospace Trollhättan 
 
4.2.3 The challenge of assigning resources for global knowledge transfers 
 
Since there are no assigned resources to support globally, sending employees abroad to transfer 
knowledge to other sites undermines the activity at the site in Trollhättan. The challenge to 
support other sites and at the same time have time to fulfill the tasks and meet the deadlines at 
the own site, was mentioned by many of the respondents. 
 
“As it is today, we do not have the appropriate dimensions to be able to support globally” 

- Senior production technician, GKN Aerospace Trollhättan 
 
The functional head of ME of the department system and methods, from where many employees 
are supporting globally, discusses that when support is requested globally it is always a tradeoff 
and a balance of releasing employees at the areas that are less urgent and reorganize the resources 
to be able to cope with the local need when people are sent abroad. The manager further 
discusses, that they have not been very clear in informing upper management about the 
consequences sending employees abroad entails, until last year when the communication was 
improved. At some occasions the local department can’t reach the goals, due to the lack of 
resources when employees with important competences are sent abroad. Until now, there have 
been cases when higher level managers criticize the local department for this, since they don't 
have insight in the consequences that the lack of resources entails. As long as there is no global 
team assigned to support abroad the department managers have to be clear about communicating 
the consequences to the upper management, argues the functional head of ME.  
 
There are, according to the same manager other challenges of not having assigned resources to 
support globally. As an example the manager describes a situation when a site in Mexico asked 
for help and it took three weeks to analyze and discuss the consequences of releasing the 
employee from his local responsibilities. Several managers on different levels were involved in 
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the decision and the issue had to be discussed during several meetings and email conversations. 
Meanwhile, the production in Mexico could not produce anything since they did not know how 
to solve the problem. It would, according to the manager, be a lot more efficient and save a lot 
of time if there were a team with global responsibilities, assigned to global support tasks. The 
manager wants to build up a global team at the department, with more flexibility and possibility 
to support the sites in the network.  
 
Once it is decided that the transfer will be performed, it becomes first priority which means that 
even if support is needed at the site in Trollhättan, the supporting team sometimes have to 
prioritize supporting other sites where the need is greater. However, the responsibilities and tasks 
at the home site never disappear, making it necessary to postpone the local tasks to create space 
for performing transfers and support tasks. The challenge of not assigning formal support 
responsibilities to the employee roles was also highlighted by one of the CAM engineers who 
meant that it is difficult knowing how to divide the time between the international support tasks 
and the local tasks at the site in Trollhättan. Usually when participating in international 
knowledge transfer tasks, it is not defined how much of the employee's working time should be 
assigned to the task. Currently, this is decided by the employees based on their own experience 
of performing support internationally. It would, according to the CAM engineer have been 
helpful to establish formal work descriptions including the working time required and assigned 
for each task. 
 
Despite the challenges that the role of supporting other sites entails, it is also beneficial for the 
organization at GKN Aerospace in Trollhättan. Three of the functional heads of ME, mentioned 
that the employees involved can grow within their role by supporting other sites and meeting 
colleagues globally. According to them it is inspiring and the employees can develop and learn 
a lot from it, in addition to the overall improved results. The functional head of the department 
systems and methods, believe that the knowledge support performed by employees from the site 
in Trollhättan, can also provide new ideas and smart solutions from the receiving site.  
 
4.2.4 GKN Trollhättan’s core competences 
 
The employees at the site in Trollhättan possess many core competences that are not present at 
other sites in the network, such as competences within manufacturing and technical support 
including knowledge about tools and machines appropriate to use for different manufacturing 
processes. According to the global head of ME, the site in Trollhättan also possess major 
experience within statistical process control, including mapping the manufacturing processes and 
identifying variations in the collected data. Additionally, they have over 50 years of experience 
of developing structures and methods of handling these kinds of areas.  
 
The site in Trollhättan have come a long way in the development of their product lifecycle 
management (PLM)- system as well as some production areas within CAD- CAM processing 
(Computer Aided Manufacturing) and systems for milling, turning and welding. During a long 
period of time they have developed their current competences, systems, methods, techniques and 
expertise within CNC- processing, post processors, CNC- probing, Vericut NC simulation and 
tool construction. The system used at the site in Trollhättan is, according to one of the senior 
production technicians “State- of the art” and one of the most advanced within the field. Since 
the manufacturing concept is very efficient and successful, and the site in Trollhättan possesses 
strong key skills, they become the natural site to turn to for support when it comes to turning, 



35 
 

milling and welding. According to one of the systems engineers it is decided on top- management 
level that the concept used at GKN Aerospace in Trollhättan should be applied at the other sites 
in the network as well. 
 
The technology and knowledge is thus transferred to other sites in the network, most commonly 
through shorter support tasks or projects. The other smaller sites in the US, where most of the 
support tasks are performed, doesn't have enough resources to develop expertise experience and 
competences within the areas, it is common that these sites otherwise buy this services externally. 
However, the managers intend to build up this knowledge and competence at the US sites as 
well, with which they need support from the site in Trollhättan. Since they have less resources 
they need to prioritize the major crisis, instead of working with continuous improvements and 
development. This could, according to one of the functional heads of ME, be the reason that they 
can’t develop these long terms competences. The senior production technician exemplifies;  
 
“It should be noted that in Trollhättan we are around 30- 40 NC programmers and at other sites 
they could be something like two programmers, it is very difficult for them to develop their 
methods and technology on their own. However, if they got a prepared “tool box” from us that 
they can work on, they could take it from there and continue to work with it, it is extremely 
valuable for them.” 

- Senior production technician, GKN Aerospace Trollhättan 
 
Employees at the site in Trollhättan are also supporting other sites yearly with expert inspections 
and analysis of the maturity of the sites as a part of the program life cycle management and within 
industrialization projects. Every industrialization project follows a quality system process which 
includes the allocation of resources such as project leader or chairman and the definition of 
different gates which define what to deliver at each step. Within this system the resources for 
inspections are also defined. There are different gates of maturity that each site needs to reach in 
terms of technology readiness levels (TRL- levels) for production and delivery. The goal is that 
each site can possess the competence of making such inspections and analysis themselves. The 
site in Trollhättan have, at many locations, been supporting other sites when they have difficulties 
to reach the settled goals of the programs, in terms of products produced or lead time. At 
occasions like this the site in Trollhättan is often asked for help or to “rescue” the situation. 
 
The senior production technician, who has been involved in inspections at other sites, states that, 
their experience of visiting other sites and reviewing their processes is that they don’t have the 
automation mindset. It is rather a robust, old fashion process including many old machines and 
equipment and many manual operations, where the operator is involved a lot. One production 
step is performed and then the machine needs to be stopped in order to change a tool or 
measurement before the machine can move on with the next interface. The site in Trollhättan 
collaborate with other sites to build up automated production concepts similar to the concept 
applied at GKN Aerospace Trollhättan. 
 
“What we have learned is that when these things are automated and the machine’s technology 
do the work, in other words using probing and touch probing instead of human control, allowing 
the machine to do the work, the work is done much faster. “ 

- Senior production technician, GKN Aerospace Trollhättan 
 
Though, the senior production technician means that there is no point of teaching them the 
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highest level of technology, it has to be sent on a level that the receiver can receive and handle 
efficiently. 
 
The development of core competences 
 
The core competences are kept and developed further at the site in Trollhättan by supporting the 
local employees at the site, with technology programs according to the global functional head of 
ETQ. Building up competences is results, not only in developed employee competences but it 
also contributes to make the whole organization stronger and independent of a specific employee.  
 
There are, according to the functional head of ME of the department systems and methods, 
internal and external courses that the employees have the possibility to attend; they have 
collaborations with universities to arrange courses to deepen knowledge within different 
manufacturing areas. The employees at the department can apply to the university courses to 
deepen their knowledge. At some occasions a “camp competence day” is organized, a whole 
conference day where internal and external experts are invited to hold lectures and workshops, 
regarding different areas of CAM, such as postprocessors, methods and built in quality. 
 
4.2.5 General structure of knowledge transfers and support tasks 
 
General procedure for handling a support request 
 
The global functional head of ETQ explains that the global organization within GKN AES have 
the responsibility to coordinate the resources for global support tasks and expertise exchange. 
The manager explains about the general procedure of initiating a knowledge support task or 
project. These knowledge support tasks can be initiated by the global organization, if they have 
identified issues at a particular site, but also as a request from one of the sites. Contact, between 
the individual manager at the site and the global organization, is then initiated and one of the 
global functional managers often visits the site that has requested help, to understand the actual 
problem and the current situation at the site. This is, according to the global functional head of 
ETQ, done to facilitate the assessment of the resources required. Investigating the actual problem 
is crucial, since the first description and discussion of the problem rarely is the actual issue. It is 
important to state what the problem really is and identify the consequences of the problem. When 
visiting the site, the global functional head needs to sort all the input given, and prioritize where 
to start, since some things are not important to consider in the first initial step. The functional 
global manager and the employees at the receiving site need to establish a common view of the 
issue, considering each involved department’s perspective. One of the functional heads of ME 
states that this initial definition of the project is crucial to be able to know what is expected of 
the employees that are supporting. There have been several occasions where projects have taken 
a lot longer time than planned because of poor definitions. As a result the global managers are 
now striving to define the problems at the initial stage of the project by asking detailed questions 
from start. 
 
When having analyzed and understood the problem, there are two options; either the problem 
can be solved directly, by the global organization, or a support team with expertise competences 
needs to be sent. If it is decided that a support team is needed to support another site, the 
coordinator or the functional head in the global organization contacts the functional head of the 
required departments who choose candidates with the right competences that are willing to 
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perform the support task. With the intention to not delay the production at the sending site, 
compromises have to be made, meaning that if the most suited employee is not available for a 
mission, the second most suitable employee will be considered instead. Compromises are 
important to create a win-win scenario for both parties, states the global functional head of ETQ. 
 
In projects, a certain budget is available for the transfers, but for continuous support that the site 
could solve in an alternative way, the receiving site is responsible for the payment. According to 
the global functional head of ETQ, knowledge sharing and transfer should not be a replacement 
for hiring a local consultant. However if support is requested to handle a problem which affects 
the whole Aerospace Engine Systems, meaning that other sites also are impacted by the problem, 
the global organization support the site. Initially when the site in Trollhättan started to support 
the other sites in the global network, the department at the site in Trollhättan paid for the traveling 
costs and the work, but when the costs increased it was decided that the receiver of the support 
are responsible to pay through a Purchase Order. The global head of ME means that the idea is 
that the site which receives resources are to pay for the support, however this could be 
problematic sometimes since these site already are lacking of resources.  
 
Selection of candidates to perform knowledge transfers 
 
The policy is that the request of support from a site should go through the global organization 
and that the local departments don’t act on a request before it has been confirmed. The employees 
that are considered to participate in knowledge transfers should first hear about the request from 
their manager who should discuss the potential interest of performing a support task, with the 
employee. According to the global functional head of ETQ, this way of doing it is to show the 
employee respect. Sometimes, however, the request is sent directly from the site to one of the 
functional managers of the department or directly to the employees that have earlier been 
involved in supporting abroad, according to one of the functional heads of ME and one of the 
systems engineers. The site’s employees tend to contact the employees from the site in 
Trollhättan once a personal contact is established through previous support tasks. In these cases, 
one of the systems engineers argues that, the employee should re-address the request to their 
functional manager, since these questions need to be approved by the hierarchical structure of 
managers first.   
 
One of the functional heads of ME and the global functional head of ETQ state that the employees 
chosen to support abroad need to have the right personality and competence as well as the 
willingness and availability to travel and visit other sites. Another aspect that also was mentioned 
as crucial was the supporting employee’s will to share their knowledge. The functional head of 
ME of the department systems and methods, states that the technical knowledge is one of the 
most important aspects when choosing employees to support globally. A deep technical 
knowledge is crucial, since the setting and conditions can vary a lot on other sites the employees 
have to be confident in their knowledge to be able to solve the problems. The manager also states 
that if the employees supporting abroad have problems solving an issue they contact other 
colleagues at their department in the site in Trollhättan.  
 
Since similar competence areas are requested for the support tasks considered in this study, most 
of them have been performed by the same persons. One of the CAM engineers at the site in 
Trollhättan who has been involved in several supporting tasks states that it is beneficial to have 
experience of earlier support tasks since it is easier to know what kind of approach to apply and 
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what questions you need to ask to understand what the other site really requests. To a large extent 
two or more participants from the site in Trollhättan are chosen for the support tasks since it 
provides a multiple view of the problems which result in a broader understanding. The 
participants involved in knowledge transfers do, according to one of the systems engineers, often 
work together at the site in Trollhättan, and are thus used to collaborate which makes the 
collaboration within the projects easier as well. 
 
General procedure of knowledge transfer project 
 
The knowledge transfers are of different characters, depending on the need and there are always 
some new elements included which entails different working approaches. The support tasks that 
the site in Trollhättan provides to other sites are mostly of shorter or continuous character. 
According to one of the systems engineers, distance support is the most common type of support. 
In general, the site in Trollhättan doesn’t perform large knowledge transfer projects, according 
to the functional head of ME, the project done at Newington some year ago is the largest project 
performed so far. According to several of the respondents who had participated in knowledge 
transfer projects, there is no decided or formal routine and structure of how to work with these 
kinds of project. The approach is based on the team members own experience and varies from 
case to case. One of the systems engineers of the site in Trollhättan states that often the project 
descriptions are not very clear from the beginning resulting in that the supporting participants 
have to specify the task by asking a lot of questions. After doing this, the system engineer argues 
that the expectations and goals of the project are often clear, but they do not often work according 
to a clear structure with milestones and reviews.  
 
However, according to one of the CAM engineers, many of the knowledge transfers tasks tend 
to have the same overall working procedure. The contact between the sites is initially handled 
over email, if necessary this is followed by Skype meetings and distance support. When 
supporting with CAM, the programmer need to understand both the products and have 
knowledge about the equipment. If the equipment is similar to the ones used at the site in 
Trollhättan, the team members possess the knowledge needed, but if the site is using other 
machines, the support team needs more information and have to visit the site to meet their 
colleagues and collect information. This is also the case when supporting with manufacturing 
methods. According to one of the systems engineers, before visiting the sites abroad, the 
participants from the site in Trollhättan often prepare the visit by reading through technical 
manuals. Often when more information is needed, the supporting team collaborates with an 
industrial engineer, or a team on the receiving sites that can explain the challenges and problems 
identified. It was mentioned by one of the systems engineers from the site in Trollhättan, that the 
colleagues in the receiving team do often have similar roles as the participants of supporting 
team. When CAM processing and programming support is requested internationally, employees 
from the Indian engineering office are also participating in the support tasks.  After the 
participants have had the personal contact with personnel at the site they can travel back to 
Trollhättan and continue the work, parallel with continuous contact and support through email 
or Skype if needed. Skype is a good tool to use, according to the CAM engineer, since it allows 
the two sites to share screens, which both clarifies the problem and eases the teaching process.  
 
As a final step of the transfer, they often visit the receiving site again to perform the 
implementation together and to submit the remaining work for the receiver to progress. There 
have also been occasions where people from the site in Trollhättan have been sent to work some 
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years at a site with the responsibility to build up or support the production during a longer period. 
According to one of the systems engineers from the site in Trollhättan the projects are also often 
followed by a period of continuous distance support.  There is no clear limit of where the 
involvement ends, the system engineer discusses, there are always some details that have to be 
fixed and settled afterwards. As a result of having established a contact with the employees at 
the receiving sites, it is also common that the colleagues from the other sites contact the 
participants from the site in Trollhättan regarding other issues that are not related to the specific 
projects, according to the system engineer. 
 
“The projects are often followed by continuous support as a form of warranty time period, the 
projects are seldom finished only because the involvement at the site ends.” 
 - Systems engineer, GKN Aerospace Trollhättan 
 
The projects are seldom formally documented and evaluated, according to one of the systems 
engineers. Similarly, the global manager of ME states that currently there is no general procedure 
of following up the work performed at other sites in the network. The follow ups done today is 
in terms of quality, based on if the stated KPI:s are achieved, but the general follow up is not 
structured, which according to the manager, could be one reason to that the receiving sites tend 
to fall back to their old behavior after the projects. A structured follow up routine is something 
that they want to implement, and are currently discussing, argues the manager. The functional 
head of ME of the department systems and methods, mentions that after the projects, an informal 
evaluation and discussion with the employees about the project and its performance takes place, 
on the manager's own initiative. 
 
It was, further, mentioned by one of the systems engineers, that the knowledge is often transferred 
only to the receiving project team and that the receiving site has the responsibility of spreading 
the knowledge within the site. 
 
4.2.6 General factors affecting the success of the knowledge transfer 
 
One general aspect that could be improved when it comes to knowledge sharing within the 
network is, according to one of the functional heads of ME, the ability and will to learn from 
others and receive help from others. The need for support needs to be communicated through the 
whole organization to create a willingness of receiving help and an understanding that the support 
tasks are beneficial for both the employees and the overall business. This was explicitly stated as 
important by two of the functional heads of ME and one of the system engineers that had 
participated in several support projects. According to the global head of ME this starts from the 
managers at the sites, they need to take responsibility for the problem and understand its 
importance to communicate it to the employees. Integrating the mindset of will to receive help, 
in the organization is, according to one of the functional heads of ME, one important 
responsibility of the managers of each site. There is, argues the manager, a huge difference 
between realizing that you really need help with something and could benefit from it, or that 
someone obliges you to receive help.  
 
Moreover, it was stated by the system engineer that if the employees that are supposed to receive 
the knowledge are not well informed and prepared, it could result in complications in the 
collaborations between the two sites and resistance to change from the receiving team. Similarly, 
the global head of ME, believes that the receiver’s mindset in knowledge transfer projects varies 
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depending on how well the employees at the site are aware of the problem, in addition to if the 
site have asked for help or not. If the site has asked for help they are often really appreciating the 
help. Furthermore, the global head of ME believes that the involvement of the personnel at the 
receiving site is a crucial factor to success in a knowledge transfer project. There have been 
occasions where the receiving employees had the will to change and being involved in the 
improvement but simply had no time to do so due to the daily work. A better approach, argues 
the manager, would have been to support them with the daily work instead, allowing them to be 
included in the improvement team with their ideas and perspectives. The global functional head 
of ETQ expresses the importance of enabling the receivers to test the proposed concepts in order 
to learn and understand them. To solve the problem without involving the employees from the 
receiving site is not a good solution. The receiving site should take the responsibility to improve 
and change while the supporting team should be considered only as an extra resource, 
strengthening the organization. They have to own the plan and the content, and work for it to 
become reality. The manager also highlights the importance of visiting the site and establishing 
a personal contact. 
 
“You can’t make a difference on distance, you need to be there, you need to talk to people, you 
need to encourage people, you need to make it happen and also understand what has happened 
and not just that it happened.” - Global functional head of ETQ, GKN Aerospace Trollhättan 
 
The receiving capability of a site is further, according to one of the functional heads of ME, 
affected by the competences and experience that the employees have. If the competences are 
high and the working pride and confidence at work are high among the employees, they are less 
susceptible to the new knowledge and support. The global functional head of ETQ and one of 
the systems engineers from the site in Trollhättan argue that all sites have different conditions, 
cultures, histories, products and maturity degrees, making it important to know how to approach 
each other. This is a challenge specifically when new sites are integrated in the network, since it 
is crucial to implement the company culture and processes within these new sites so that they 
can make use of the common best practice. At some occasions there have been resistance to the 
knowledge transfer, according to one of the systems engineers from the site in Trollhättan, there 
is however, no routines of how to handle cultural differences and soft value issues, today 
common sense is used.  
 
It is crucial to create a network and a common platform to share existing knowledge within the 
network. The global head of ME argues that they want to be able to make all experience and 
knowledge existing within in the organization available for the remaining network. A SharePoint 
has been established, according to one of the CAM- engineers, and the idea is to use it to collect 
information from global support tasks and exchange data and experiences with other sites. Within 
the civil area, where most of the knowledge transfers are performed, most knowledge can be 
shared internally. 

4.3 Three knowledge transfer projects 

In the following sections three performed knowledge transfer projects are presented. These 
projects are considered as more practical and applied examples in relation to the above general 
information. The projects have been performed by employees at GKN Aerospace Trollhättan in 
collaboration with receiving teams at three different sites in the United States; GKN Aerospace 
El Cajon, Newington and Cincinnati. The projects are similar in terms of production areas and 
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technology but with different extent. The project performed in collaboration with GKN 
Aerospace Newington was an extensive knowledge transfer project while the other two were 
shorter supporting tasks. According to one of the systems engineers all of the three projects were 
successful, however the project performed in Newington was more outspoken as extra 
successful, compared to the other two. Each project is presented below in the order the projects 
were performed. First brief general information about the site is introduced, followed by the 
background and purpose of the knowledge support, the teams, the work procedure and the results. 
Finally, the specific challenges and success factors of the project are presented. 
 
4.3.1 GKN Aerospace El Cajon 
 
GKN Aerospace El Cajon is a site located in the United States of America and consists of 700 
employees. These employees work with productions technologies including different forms of 
welding, extrusions, forming, chemical milling and complex assemblies, to produce fan cases, 
ducts, rings and HP/IP structures (Communications AES, 2015). 
 
GKN Aerospace Trollhättan performed a knowledge transfer task in collaboration with GKN 
Aerospace El Cajon. The task was initiated in 2014 and the team from the site in Trollhättan was 
involved for seven months. This project was the first larger knowledge support task that was 
done in cooperation with other sites, when the site in Trollhättan supported with their experience 
and knowledge internationally.  
 
Background 
 
GKN Aerospace in El Cajon requested support, since they had problem processing a component 
that the site in Trollhättan also produced. The production had been initiated, when the problems 
were identified. They had troubles with obtaining the right quality of the product since the 
material was difficult to process, which resulted in that the site did not reach the goals in terms 
of costs. In addition, the part took too long time to process (around 80 hours) and cost too much 
money since they had to change cutting tools that were destroyed during the process. The part 
was also supposed to be processed in a, for the site in El Cajon, new machine and system that 
the site in Trollhättan were familiar with. The purpose of the support task was to help the site in 
El Cajon with two things, the startup of the machine and knowledge about how to process the 
part in an automated process, efficiently and with improved quality. The goal was to be able to 
process the product in around 20 hours. 
 
The need to perform this knowledge support task was identified by the global organization.  The 
global functional head of ETQ at the time, was familiar with the production concept at Trollhättan 
and saw the potential that Trollhättan could help the site in El Cajon with this. According to the 
senior production technician, it was also an opportunity to do some marketing of the production 
related competences and knowledge of Trollhättan. The global functional head of ETQ contacted 
the managers of the specific departments possessing the required knowledge to discuss if any 
resources with expertise competences were available. 
 
The team 
 
Initially, the team from the site in Trollhättan consisted of two members, one CAM engineer and 
one senior production technician, with competences within different fields, including expertise 
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in the specific machine steering system, NC-programming and postprocessors. Even though their 
expertise was in different fields, each member had general knowledge within the other’s expert 
area, allowing them to collaborate efficiently with each other. These two participants created and 
built the program for the CNC processing and CNC probing. The team also received help from 
the engineering office in India. The team from the site in El Cajon consisted of two NC- 
programmers, the manager of the NC- programmers and a product manufacturing engineer who 
was the product owner. The transfer was performed in a collaborative approach where the team 
from the site in Trollhättan taught the team at the site in El Cajon how to handle the program and 
the machine. During the project time, the team also received support from other colleagues at 
GKN Aerospace Trollhättan in the fields of advanced probing, automation and simulation in 
Vericut. The experience needed to perform this form of task had already been gathered by the 
participants from the site in Trollhättan, since a similar automated concept had been developed 
at the site in Trollhättan at the time. 
 
The procedure 
 
The team from the site in Trollhättan first received a job specification describing what the other 
site needed help with. The team also received an email where the mission scope was stated, and 
the two participants from the site in Trollhättan had a meeting where they discussed their 
interpretations of the description. They also started to do some investigation and simulation work, 
to make sure that the targeted production time of 20 hours was feasible. According to their 
calculations and simulations the production time was highly achievable and could even be lower. 
However, they did not understand why the production time was so high. 
 
Consequently, the Swedish team went to visit the site in El Cajon, to get more information and 
meet the employees on site to understand why the production time was so high and how the 
production worked. By meeting the team at the site in El Cajon they could also map the receiving 
team’s competences and understand if the problem was grounded in lack of knowledge or if it 
was simply not prioritized due to lack of resources. When the team went home after the first visit, 
they discussed their findings with their managers, and it was then confirmed that the site in 
Trollhättan should initiate the support task to help the site in El Cajon. 
 
Since the product produced at the site in El Cajon had similar properties as one product produced 
at GKN Aerospace in Trollhättan with a lower production time, the team could prepare all the 
necessary work from the Swedish site, before going abroad. This material was sent to the site in 
El Cajon before the visit, allowing the programmers there to look through the material and 
understand the production concept. At the last visit, the team from the site in Trollhättan helped 
the site in El Cajon to implement the programs and the postprocessors in the existing production. 
This included the identification of the right cutting tools and cutting parameters for the specific 
machine, decisions of methods to use when working with programming, including probing 
(automated measurement in the machine). In addition, compensations on the tools were set, to 
be able to perform the milling and turning fully automated instead of manually. 
 
The collaboration when working with the implementation at the site in El Cajon, worked well, 
the team from the site in Trollhättan worked constantly with the programmer when implementing 
the programs and every second day the two teams had a meeting in order to update the work 
progress of the implementation. After finishing the implementation, the two teams had mail- 
contact and continued to work with the concept and applied it on other products in the production 
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processes at the site in El Cajon, until the support task was closed.  
 
Results and output 
 
The first detail that was tested in the new production concept had a production time of under 40 
hours, that is, the time had already been reduced with 50%. It is estimated that the startup time 
often could be twice or even five times as long as the actual production time, which made the 
teams confident that they would achieve the set goals. As a last step the team from the site in 
Trollhättan delivered a checklist of what the employees at the site in El Cajon needed to do in 
order to decrease the time further which resulted in an even lower production time. However, 
according to one of the participants from the site in Trollhättan, they did not invest in the 
engineering resources necessary in order to keep up the improvement suggestions given by the 
team. This has resulted in a final time of around 25-30 hours, and they are able to achieve the 
right quality according to the set requirements. 
 
Challenges – GKN Aerospace El Cajon 
 
According to the senior production technician participating in the project, the employees at the 
site in El Cajon didn’t have much experience of automation, resulting in that the team from the 
site in Trollhättan had to adapt the concept to a more suitable starting kit for the site. The 
automated concept was introduced in more simplified forms, allowing the employees to 
understand the concept better. Similarly, the coordinator for the support task performed at the 
site in El Cajon found the task to be complex because the site didn’t have the experience receiving 
the full degree of technology that was used at GKN Aerospace in Trollhättan. The 
implementation was successful and the result seemed promising, but after the team came back to 
Sweden, the employees at the site in El Cajon could not maintain the same good result, mentioned 
the coordinator.  
 
“A lot of competence is required, both by operators and engineers to keep it running afterwards 
as well. It is crucial to know, if something happens, how it can be handled.” 

- Coordinator, GKN Aerospace Sweden. 
 
Both participants in the Swedish team got the general impression that the team at the site in El 
Cajon was very positive towards the support that they were able to get. Once the team at the site 
in El Cajon understood the purpose of the transfer and that the senders were technicians rather 
than managers, there were no problems. However, the participants of the team from the site in 
Trollhättan stated that, the expectations the employees at the site in El Cajon had were high and 
the task required more work for the team, than expected. Since the machines were similar to the 
ones used at the site in Trollhättan, the site in El Cajon wanted to receive help with the machines 
as well as the programming, which was not clear at the beginning. In addition, the impression of 
what was possible to do in a certain time was difficult to predict, which resulted in long and 
intense than expected. 
 
Since there were no structured initial goal set, this resulted in that new ideas of expanding the 
work were constantly suggested, which is common in these form of support tasks. The work load 
got extensive and prioritizing was necessary to achieve the result. The team needed to make sure 
that they had the same view as the manager, considering the intended goals of the task. That is, 
together with the manager, the team from the site in Trollhättan established the common goals. 
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The team from the site in Trollhättan haven’t received much response after the task was closed. 
From their perspective, it seemed that they went to the site in El Cajon and showed them the 
concept, without receiving a response in return. The moment that that they finished their 
involvement, the communication stopped, and they didn’t receive any more feedback of the 
status of the process. Additionally, it is, according to the participants from the site in Trollhättan, 
not clear how the receiver interpreted the support task, since it was never followed up after its 
closure, and the team member have no contact with the site today. 
 
Success factors – GKN Aerospace El Cajon 
 
One of the participants in the support task, the senior production technician, identified some 
success factors and lessons learned, based on the performed support task at the site in El 
Cajon: 
 
One important factor to consider, when working with building a new-process implementation or 
copying a production concept is to always agree on and write down the exact expectations before 
the task begins. This can include targets in the form of cost, time and quality, and these need to 
be written down in an agreement between the manager and the engineers. Additionally, when 
finishing a task, the engineers need to go through the targets with the job initiator and review if 
these were achieved. If not all targets have been achieved, then the two parties need to agree on 
the future strategy to either continue for a period of time or to accept the achieved result. 
Furthermore, it is important to make sure that both parties in a knowledge transfer task has the 
same understanding of the problem. Often, before the parties have met each other, they have two 
different views of the requested problem, so, it is important to have a common understanding in 
order to avoid mislead work.  
 
The senior production technician also highlights the importance of having a wide network of 
experts to contact in case you face problem at the foreign site that you can’t solve. This could for 
example be connected to equipment or systems processing. This contact network needs to be 
covered by both internal and external contacts. Help and support is also given by the managers 
in case the employees sent from Trollhättan faces a problem they can’t solve. This comfort of 
having the management’s support is also a crucial factor.  
 
“A part of doing a knowledge transfer task, is to realize that you can’t solve all problems on 
your own, but you need to know who can help you solve it.” 

- Senior production technician, GKN Aerospace Trollhättan. 
 
Moreover, the choice of participants supporting abroad is crucial to achieve a good result in 
knowledge transfer tasks. The participants need to have the right mindset, availability, language, 
flexibility and both general and specific competences requested by the receiving site. These 
chosen participants also need to be able to make sure that the knowledge, intended to be 
implemented in the receiving production, is communicated and adapted to the level of knowledge 
that the employees at the site possesses. The intention is not to implement something that the 
receiver won’t be able to obtain successfully. Full automation, is not the initial step, the 
development need to be done in steps in order to see promising results.  
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4.3.2 GKN Aerospace Newington 
 
GKN Aerospace Newington in Connecticut, United States is a production site with around 180 
employees. The site in Newington’s key products are fan cases, small and medium cases and 
semi finish machining, and these products are produced using the key manufacturing processes 
within milling, turning and multi- task machining. The site is part of GKN Engine System New 
England which includes two other sites, Manchester in Connecticut and North Charlestown in 
New Hampshire, these sites have the same General Manager (GM). GKN Engine System New 
England is located in an area with a surrounding network of sub-suppliers within the same 
product and production areas. Instead of having all the production processes such as plasma 
injection, shot peening and non- destructive testing present at the same site, as at GKN Aerospace 
in Trollhättan, all these processes are present in the surrounding network which means that they 
can buy these competences from other sites. This is one of the business strategies of GKN New 
England, according to the GM. 
 
“It is cheap to buy the competences and they are also very specialized since they have a lot of 
customers and high occupancy.” – GM of Newington and Engine System New England. 
 
Compared to a large site as GKN Aerospace in Trollhättan, the employees at Newington have to 
be very flexible, since they are fewer people working. This makes it easier for the site in 
Trollhättan to have more specialized, expert roles while at Newington each person has to work 
“a little bit with everything” argued one of the CAM- engineers, temporarily working at the site 
in Newington. However, the decision processes are much faster at a smaller site as Newington 
than at the site in Trollhättan. 
 
The site in Newington was, as well as the site in Trollhättan, a part of Volvo Aero until GKN 
bought the company. That is, the sites in Trollhättan and Newington have been collaborating in 
the same network since Volvo Aero bought the Newington site in 2004. Newington is a sub-
supplier to engine manufacturing companies, such as Pratt & Whitney and General Electric, as 
well as an internal supplier to both the Swedish and Norwegian sites. The employees at 
Newington support other sites in the GKN network in United States with production related 
knowledge, however it is not very usual since they have few resources and high occupancy 
locally. 
 
Background 
 
GKN Aerospace Trollhättan and GKN Aerospace Newington produce a component called 
intermediate compressor case (IMC) in titanium for a few configurations of geared turbo fan 
engines. These geared turbo fan engines are produced for Prat and Whitney, and used in different 
airplanes. The program that includes the IMC is owned by and has its base at the site in 
Trollhättan but the products are produced both in Trollhättan and Newington, meaning that 
Newington is an internal supplier to the program and the site in Trollhättan. Included in the 
programs are activities such as continuous contact, control and inspections with the suppliers and 
internal production during the different stages of the program development. 
 
At the production site in Trollhättan the component is manufactured in a nearly fully automated 
manufacturing process, a Multi- Task Cell (MTC) of CNC machine- processing. The concept is 
an automatized process of various processing steps including different precisions of turning and 
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milling, in process probing and measurements, data collection and compensations in the same 
machine operation. The concept has been developed and built-up at the site in Trollhättan during 
a time period of seven to eight years and requires minimum manual operations and as a result, 
the site in Trollhättan is able to produce the product with a low production time (40 hrs.) and 
high quality. 
 
The manufacturing process at Newington consisted of a lot of manual machines and according 
to the senior production technician, their way of working relied a lot on old manufacturing 
principles. The production process was inspected and analyzed in terms of Technology Readiness 
Level (TRL) within the program and the senior production technician that was involved in the 
inspection of the production TRL stated that “from a Lean perspective their process caused a lot 
of unnecessary stops and operations”. The parts were manufactured with a process time of more 
than twice the production time (130- 140 hrs.) compared to the process used at the site in 
Trollhättan and with insufficient quality. This was noted through the inspection of the TRL, 
where the production was “marked red” which mean that improvements have to be done to reach 
the goals. To be able to reach the goals of ramping up the production to higher volumes the 
production time of the process at Newington had to be cut by half. They were then recommended 
by the inspection team to consider the manufacturing concept that the site in Trollhättan already 
had established. In order to reach a similar concept as the site in Trollhättan, the site in Newington 
invested in new Multi- Task machines and according to one of the CNC- programmer at 
Newington they had developed a CNC- program that was working for these machines, but the 
operators still had to be involved a lot in the process performing measurements and making 
adjustments. The process was not automated, thus, it still took a long time to produce the parts 
and the quality was not sufficient. 
 
According to one of the functional heads of ME, the engineers from the site in Newington had 
visited the site in Trollhättan to see the automated production concept, and at first they didn’t see 
it’s potential. But since the requirement of improvements was indicated through the inspections 
within the program the pressure to ask for support increased. It was finally decided by top-level 
management that improvements had to be made to be able to reach the goals the sites asked the 
site in Trollhättan for help and support. The GM at Newington, originally from Sweden, is a 
former employee at the site in Trollhättan, and participated in the new Multi- Task machine cell, 
once it was developed at GKN Aerospace Trollhättan. The GM had, thus, seen the potential of 
the automated production concept and contacted the global organization for global support within 
the program. The site in Newington payed the site in Trollhättan for the support activities and 
the project and it was thus handled as a purchase order. For the site in Trollhättan it was a highly 
prioritized case, since they own the program. 
 
A project team from the site in Trollhättan was sent to Newington to transfer and implement the 
fully automated concept that the site in Trollhättan had developed, including CAM- processing, 
in process probing and post processors. The concept involved details from fixtures, cutting tools 
and measuring to methods and strategies for the Multi- Task CNC-machines. The goal of the 
project was to decrease the production time and increase the quality of the products by producing 
the parts in a similar way as at the site in Trollhättan, automatized without manual operations. 
The intention was to minimize the human error input to the process. In the project report the 
background and purpose of the project is stated as follow: 
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“The project is a co-op between GAS and GANE for knowledge transfer and production start- 
up” 
 
The purpose of the project is stated as “To get the IMC24k production up and running “lights 
out” and build a management system for smooth production. Doing above by copying GAS 
production system where it could be applied”. 
 
The team 
 
The core project team consisted of one team from the site in Trollhättan, responsible for sharing 
their knowledge, and one team from Newington, additionally, one CAM- engineer from the 
engineering office in India participated in project. They were all together, nine people spending 
between 50-100% of their working time on the project. The team from the site in Trollhättan 
consisted of four people mainly from the manufacturing engineering department of systems and 
methods, two system engineers, one CAM- engineer and one project leader, all experts and 
concept developers of processing methods. The tool construction department was also involved 
in the creation of tools and fixtures. The persons were chosen based on their competence, they 
had all been involved in the development of the new automatized production concept developed 
at the site in Trollhättan and they are all experts within their specific areas. At the time of this 
project, there was a function that worked with global coordination of resources and competences 
of global project. The role involved the responsibilities of mapping the requested global support 
tasks, analyzing them and suggest the right people to perform the support. The coordinator that 
was involved in choosing the people to participate in the project had a lot of experience of 
working within the organization and knew what competences were needed to reach the project’s 
intended result. Additionally, the coordinator also knew the personnel well and had direct contact 
with the managers to see if it was possible to make some of the experts available.  
 
The project team in Newington consisted of four people; two NC- programmers, one machine- 
operator and one lead manufacturing engineer with start-up and detail responsibility. The lead 
manufacturing engineer at Newington had been present working at the site in Trollhättan during 
the development of the new system and was thus familiar with the concept and knew that it was 
successful. The engineers that were visiting the site in Trollhättan from Newington were, 
according to the functional head of ME, a bit skeptical to the concept but since the lead 
manufacturing engineer was positive this employee could “promote” the concept to the 
colleagues at Newington and convince them that it was beneficial to implement the same system 
as the site in Trollhättan use. In addition, the lead manufacturing engineer had experience of 
working with the persons in the project team from the site in Trollhättan. 
 
“The lead manufacturing engineer that had earlier worked with us here at Trollhättan was our 
bridge and culture carrier in the project, I think that it was very beneficial for the project.” 

- Functional Head of Manufacturing Engineering, GKN Aerospace Trollhättan 
 
A strategic decision has been made to place one former employee at the site in Trollhättan in the 
United States, using a central role to build up the CAM competence at all the American sites. 
This employees notice the demands of improvement and contacts either the head of the CAM 
department or the global functional head of ETQ to fix resources. When the supporting experts 
arrive to the sites in the United States, this employee, the senior manager stated at Cincinnati, 
makes sure that they know who to contact and are with them on site.  
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The procedure 
 
As an initial step of the project, the team from the site in Trollhättan had a start- up meeting at 
the site in Trollhättan, followed by a skype meeting with the team in Newington. According to 
one of the CAM- engineers, it was difficult to communicate through skype without having had a 
meeting at the site face- to- face with the Newington team: 
 
“We had an initial meeting with the team at Newington through Skype but they still didn’t fully 
understand the purpose of the project until after we went there” 

- CAM engineer, GKN Aerospace Trollhättan 
 
The project started in October 2014, with one week of planning where the whole project team 
was gathered in Newington. In this initial planning phase both teams, the team from the site in 
Trollhättan and the team from Newington, were involved. During this week they discussed the 
intended steps included in the project, how the work should be divided and performed, the goals 
and how to collaborate in the project. The budget and calculus for the project was also set during 
this first planning period. The project was, according to the project leader, performed as a 
structured project with gates, inspections and controls. This is a kind of standardized procedure 
that they are trying to follow in bigger projects. The knowledge was, according to two of the 
systems engineers from the site in Trollhättan participating in the project, very well structured 
and organized with clear goals and clear expectations on all the involved participants. The 
knowledge was, according to one of the systems engineers transferred with the approach of 
rigorous briefing and review of the production concept, followed by documentation. He stated 
that:  
 
“The project was different in terms of planning, since a rigorous review of the production 
concept was done before starting with the project.” 

- System engineer, GKN Aerospace Trollhättan 
 
According to the GM at Newington, this type of directed, structured, supporting project are very 
unusual, the site in Trollhättan is usually supporting sites in the United States with shorter, 
smaller tasks. 
 
The participants in the project team from the site in Trollhättan travelled back and forth to 
Newington a couple of times during the project, they were there during one week or two at a 
time. According to one of the systems engineers they were there four- five times during a period 
of six months. They went to Newington to gather information, and went back to Sweden again 
to work with the project. Between the visits, each team worked separately with the project at 
each site. They kept contact through telephone conferences in the beginning, they organized 
group meeting once a week through skype and had daily contact with the project team working 
at the site in Newington. The team from Newington did not visit the site in Trollhättan during 
the project. 
 
The multi-task machines that Newington had bought were not identical to the ones at the site in 
Trollhättan. That is, to be able to transfer the production concept and utilize the automated 
principles of the process, the engineers from the site in Trollhättan first had to learn to handle the 
new machines and then they had to convert the programming language to the new machines with 
the use of new built post processors. According to one of the systems engineers from the site in 
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Trollhättan involved in the project, a large amount of the work that was done in the project 
regarded this conversion from one language to another. Except from this knowledge the project 
team from the site in Trollhättan did not have to develop additional knowledge to be able to 
transfer the concept, according to one of the functional heads of ME.   The new automatized 
program was built up and the team from the site in Trollhättan transferred knowledge within the 
areas of production concept, automation, probing, measurement processing and how to choose 
cutting tools. At the end of the project, some of the team members from the site in Trollhättan 
went to Newington again to help them with the implementation to guarantee that it worked well. 
An internal project report was written at the end of the project, in November 2015. 
 
When the project was closed the NC- programmers at Newington continued to develop and 
maintain the concept, making adjustment if needed, and they had continuous contact with 
employees at the site in Trollhättan some period after the project. As an extension of the project, 
after the formal project was closed, one of the CAM- engineers in the team from the site in 
Trollhättan was asked to work at the site in Newington on a two-year contract to assure that the 
system works as it should and that the concept is stable from a long term perspective. This was 
also, according to the CAM- engineer that was hired, because they needed more resources at 
Newington to maintain and develop the new concept. 
 
“They needed more help to handle it all when the project was finished, additionally a third 
product was to be produced in the same process, which I am now working with. The next step 
for me is to transfer and share this knowledge within the organization.” 

- CAM- engineer from Trollhättan, working at the site in Newington 
 
Results and output 
 
All the participants that were involved in and had insight to the project stated that it was a 
successful project. They succeeded to transfer and implement the same concept of processing, 
the order of processing and the cutting tools used as the concept at the site in Trollhättan. This 
was, according to the project leader, done with success and the result was that the production 
time was cut with 65%. Today the site in Newington have more or less the same operation time 
as at the site in Trollhättan. According to the GM at Newington the collaboration between the 
two teams worked very well and the project reached to the desired results. The coordinator argued 
that since the site in Newington also was a part of Volvo Aero and they were used to collaborate 
in the network of Volvo Aero, the collaboration was not difficult. In the project summary, written 
in the project report, the project is described as follows: 
 
“A very successful project! Main goals accomplished with small deviations. Regarding tooling 
and software most things are according to goals and requirement. Infrastructure and shop 
routines are not at the aimed level, main reason for this is lack of resources at GANE.” 
 
Several of the respondents both from the site in Trollhättan and the site in Newington mentioned 
that the project team from Newington were very positive, the CAM- engineer described it as “we 
were received with open arms and they were overall very positive”. The project leader stated that 
they were in general positive, since they already knew that the concept at the site in Trollhättan 
was efficient and successful so they did not question the project.  
 
The GM at Newington additionally mentioned that the employees in the project team got their 
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competences and knowledge elevated. Many of the respondents involved in the project from the 
site in Trollhättan mentioned that they also learned a lot by performing the project. The senior 
production technician and the project leader mentioned the collaboration with colleagues at other 
sites as the main competences that the team developed during the project. Other knowledge that 
the site in Trollhättan learned from the project were to see how things are done at other sites and 
to build network relationships. The project was, according to several of the people involved, also 
useful in terms of technical knowledge since the team from the site in Trollhättan learned a new 
programming language and machine technology.  
 
“Even if this was a challenge and made the process a bit longer, the fact that they had to learn 
a new language was also beneficial for the engineers, since they could develop their knowledge 
which makes them stronger and more important in the network”. 

- Senior production technician, GKN Aerospace Trollhättan 
 
From the General Manager at Newington’s perspective and one of the systems engineers from 
the site in Trollhättan, it was hence a knowledge exchange between the two sites. By performing 
the project Newington learned about the production concept developed at GKN Aerospace 
Trollhättan, and the project team from the site in Trollhättan, learnt a lot about the new machine 
type which the team had little experience of.  
 
Challenges – GKN Aerospace Newington 
 
Despite the fact that the project was mentioned by many as successful there were also a few 
challenges and difficulties. According to the senior production technician a long time passed 
between the inspection and the recommendations to improve the process until the project was 
initiated. “It took long time to react, they reacted when things were already burning”. 
 
One challenge that was mentioned by both one of the systems engineers from the site in 
Trollhättan and the NC- programmer at Newington was that Newington did not have experience 
of working with the level of automation that the project required. 
 
“It was difficult to transfer a high level of automation to a site that didn’t have earlier experience 
of working with the approach before the transfer.” 

- Systems engineer, GKN Aerospace Trollhättan 
 
It was an intense learning period and a great challenge states the NC- programmer at Newington. 
The team from the site in Trollhättan were initially worried about the amount of knowledge that 
they had to transfer in a short time period, but at the end everything worked out well. The project 
leader mentioned that after the team from the site in Trollhättan had finished their involvement 
and the control it took a while before the team at Newington got it all up and running.  
 
Furthermore, the CAM- engineer mentioned that the teams didn’t have the same picture of the 
project from the beginning. Since the project was decided at manager level the programmers 
were uninformed for the Swedish team’s first visit, and thought initially that the team from the 
site in Trollhättan were supposed to stay one week or so to support. Contrary the team from the 
site in Trollhättan had a completely different view. The communication between the sites was 
also highlighted as a challenge by the general manger of Newington. 
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Another aspect that was highlighted by the GM at Newington as a general challenge in supporting 
project is that the supporting team can feel anxious about “giving away” valuable knowledge that 
they have built up during a long period of time.  
 
Success factors – GKN Aerospace Newington 
 
The project leader argued that the main success factor in the project was that much time were 
spent on the initial planning phase and the initial risk analysis, where they talked about what was 
going to be performed in the project, and the eventual risks. To have a clear, detailed plan and a 
common picture and understanding of the project, the goals and how to reach them was 
mentioned as a success factor by two of the engineers involved in the project.  
 
Good collaboration and teamwork within the whole project team, was mentioned of several of 
the people involved in the project, both from the sites in Trollhättan and Newington. It was, 
according to one of the system engineers an overall a good composition in the team with mixed 
competences and a great dynamic. This was one of the reasons to why the project became so 
successful, the group composition and the high level of different knowledge that the group 
possessed, which enabled them to help each other efficiently. 
 
“Everyone participated well, worked hard and we worked together as a team” 

- NC- programmer at GKN Aerospace Newington 
 
In the project report, the teamwork it also highlighted as a success factor: 
 
“The main reason for success was a really good cooperation, openness, participation and a 
tremendous work effort from everyone involved.” 
 
Many of the respondents mentioned that the efficient and smooth collaboration is due to that the 
site in Newington and the site in Trollhättan have a long tradition of collaborating, also before 
the both sites became part of GKN. This in turn, also results that, according to one of the 
functional heads of ME, Newington is the most developed site in terms of the will to receive 
help. Furthermore, it was mentioned that, since the general manager at Newington is originally 
from the site in Trollhättan, the working approaches, systems and programs at the two sites is 
very similar. According to one of their system engineers, who has been involved in other 
knowledge transfer projects, Newington’s systems and technology is more developed than on 
other sites. 
 
One of the CAM- engineers highlighted the importance of traveling to the site and work face- to 
face rather than only relying on Skype meetings. To involve the receiving team in the work, so 
that they are able to continue working with the concept after the project, and to work together as 
a united team towards common goals was mentioned as crucial by one of the CAM- engineers. 
According to the CAM- engineer, in other projects, sometimes the sending site solve the problem 
themselves without involving the receiving team. Two of the functional heads of ME highlight 
the importance of that the receiving team feel responsibility and have a kind of ownership relation 
to their production areas. It is important that the directives about receiving support, from top- 
management are clear and incorporated in the business. That is, that everyone understands that 
the support is needed and that the people who are coming, are not there to compete but to 
contribute to the whole. It was mentioned by both the CAM- engineer and one of the functional 
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heads of ME, that otherwise the support could be interpreted by the receiving site as “Here comes 
the group from Sweden with “Big Brother Syndrome” to show us how things are supposed to be 
done”. This psychological aspect should not be neglected, means the functional head of ME. 
 
Another aspect that was mentioned by both the project leader and one of the involved CAM- 
engineers was the competence level of both the sending and receiving team.  
 
“It saves a lot of time and spares a lot of doubts, having people in the team with the right 
competences and a lot of knowledge accumulated” 

- Project Leader, GKN Aerospace Trollhättan 
 

“The people that are receiving the knowledge have to be well informed and have a high level of 
competence” 

- CAM- engineer, GKN Aerospace Trollhättan 
 
Several of the respondents involved in the project mentioned the fact that it was performed as a 
structured project, with clear requirements and assigned resources and time to work with it, as 
one of the main success factors. Otherwise there are always things that could be prioritized, like 
problems in the production. According to both one of the system engineer and the senior 
production technician the project leader had an important role in the project and was very 
involved and engaged in the project. The project leader was also very competent and had 
experience of building up the process and eliminating risks. 
 
Another aspect that was mentioned by several of the persons involved in the project as one of 
the main reasons for the successful result of the projects was the fact that the process was already 
developed at the site in Trollhättan. All of the members in the project team had participated 
during the development and were familiar of the all the details of the production concept. Thus, 
they had already had the possibility to develop the best practice. The project leader stated that: 
“since the process was that similar it was easy to implement and understand”. It was, 
furthermore, according to the project leader and the functional head of ME, useful that the lead 
manufacturing engineer, that were involved in the project team at Newington, had earlier 
participated in the development of the concept at the site in Trollhättan. The lead manufacturing 
engineer could convince the local employees about the usefulness of the project and thus elevate 
their will to receive the new knowledge and understand the new technology.  
 
According to the function manager one of the success factors was that an old colleague from the 
site in Sweden is General Manager there. As a result, he knows exactly what we can contribute 
with and sees the value of our support. 
 
One of the systems engineers from the team from the site in Trollhättan also argued that one of 
the CAM- engineers at the site of Newington was very competent and engaged, which was one 
of the factors that the project was successful. 
 
4.3.3 GKN Aerospace Cincinnati 
 
GKN Aerospace Cincinnati in Ohio, United States is a production site focusing on Electro 
Chemical Machining (ECM), which is used to produce engine rotatives, blisks/integrally bladed 
rotors, compressor- and turbine blades and vanes and combustion cases diffusers and structures. 
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Cincinnati has been part of the GKN network since 2007 when it was purchased from Teleflex 
Operations. GKN Aerospace Cincinnati consists of 200 employees, where of 35 have worked 
within GKN over 25 years (Communications AES, 2015). 
 
The knowledge support task performed at GKN Aerospace Cincinnati, was initiated 2016 and it 
is still in progress in terms of continuous distance support through email and skype contact.  
 
Background  
 
The knowledge support task performed at GKN Aerospace Cincinnati, was initiated by one of 
the functional heads of ME responsible for the programming department at Cincinnati, a former 
employee of GKN Aerospace Trollhättan. The manager knew how GKN Trollhättan worked and 
saw that the concept could work at the site in Cincinnati as well. The intention was to increase 
the general competence level and obtain the same functionality as at the site in Trollhättan, at 
Cincinnati. In addition, the goal was also to transfer a processing concept and to be able to 
produce some details in newer machines in a certain time. The idea was that the team from the 
site in Trollhättan should present the working approach used at the site in Trollhättan and that 
the two teams then could develop it together and adjust it to the need of the site in Cincinnati. 
 
The functional head of ME at Cincinnati who took the initiative to the collaboration also had the 
idea to establish a collaborative colleague- relation between the team participants of the two sites. 
In this way, the programmers at Cincinnati could contact the participants from the site in 
Trollhättan directly if problems occur and support is needed. This enabled both an increased 
competence in United States and a Center of Excellence within GKN in Trollhättan, according 
to the functional head of ME at Cincinnati. 
 
The knowledge transferred was within the fields of probing, postprocessors and measurement 
file processing. The task was performed in collaboration with the CAM engineers at GKN 
Cincinnati. Some of the work performed in the support task was executed in Cincinnati, while 
the remaining work was done from distance. 
 
The team 
 
The functional head of ME at GKN Aerospace Cincinnati had worked at the site in Trollhättan 
for many years, had experience of working with the experts within each field and took the 
opportunity to choose which of the employees at the site in Trollhättan to ask to perform this 
support task. Three employees with competences in simulation, measurement technology, 
postprocessors and machine experience, constituted the team from the site in Trollhättan. The 
members had cross functional knowledge and hence some insight into each other’s fields, and 
were able to support each other in a good way. In addition to the three participants from the site 
in Trollhättan, an engineer from the Indian engineering office also participated in the task. 
 
The team at Cincinnati consisted of the functional head of ME at Cincinnati and four NC- 
programmers. 
 
  



54 
 

The procedure 
 
The functional head of ME at Cincinnati contacted the coordinator at GKN Aerospace 
Trollhättan and the global organization to initiate the support task. The first period of the project 
was performed through phone calls and emails, before the first visit, where the focus was to 
understand the scope of the project and collect important information. Thereafter, the team from 
the site in Trollhättan visited Cincinnati for two weeks to get to know the programmers on the 
site. During the visit the three participants from the site in Trollhättan had meetings with the 
programmers at Cincinnati, showed them the programs and taught them how to create the 
programs. The goal was that the programmers then should be able to work with this knowledge 
and technology independently.  
 
After the applied knowledge support task at the site was finished, the two teams continued to 
keep contact through Skype, sharing problems, descriptions and solutions by sharing screens. 
According to one of the systems engineers, who participated in the project, they had weekly 
continuous contact on distance during the project, at the time they were not at the site. Finally, 
one of the Swedish employees went to Cincinnati again and stayed for two more weeks to support 
and implement the concept. After that the work were performed by the programmers on the site 
of Cincinnati, with a continuous support from Sweden. One of the systems engineers from the 
site in Trollhättan who participated in the project mentioned that they still have continuous 
contacts with the programmers at Cincinnati but now regarding other technical issues that do not 
have connections to the specific project. 
 
Results and output 
 
According to the functional head of ME at Cincinnati the set goals were achieved. The knowledge 
was transferred successfully and a better collaboration is now established between the two teams 
and sites. Asking the team in Sweden for help by continues mail or skype- contact is now more 
natural and accepted of the programmers at Cincinnati. Before the support task the employees at 
Cincinnati didn’t feel comfortable to call the Swedish colleagues, since they were not sure if they 
spoke English. The collaboration within the support task enabled communication between the 
sites and made the employees at Cincinnati more comfortable of contacting the Swedish sites. 
This allows them to establish direct contact with their colleagues in Sweden for support, which 
in the end results in that problems are solved faster. One of the systems engineers states that the 
programmers of Cincinnati are now “another user” of the technical support that is part of the 
systems engineer's responsibilities at site in Trollhättan. 
 
The idea of establishing a continuous support communication between the programmers at the 
sites in Cincinnati and Trollhättan, does not seem to have been communicated to the functional 
head of ME of the concerned department at the site in Trollhättan. The manager discusses that 
the when performing support projects abroad there should be some kind of defined end of the 
project where everything is delivered. This was not the case with Cincinnati, since the 
programmers of the site in Cincinnati are still contacting the programmers of the site in 
Trollhättan to make further improvements. Thus, the manager argues that the end was not clear 
and that as it is now, this continuous support is using resources from the local department. 
 
The manager also believes that the team from the site in Trollhättan learned from the experience, 
consequently it was an exchange of knowledge. The participants in the team from the site in 
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Trollhättan found the response from the receiving team and the collaboration between the two 
teams successful. Once they had established a common understanding of the purpose of the task, 
both teams showed a high level of engagement in learning and trying new things. 
 
Challenges- GKN Aerospace Cincinnati 
 
The functional head of ME at Cincinnati states that, it is both difficult and expensive to get 
support from the site in Trollhättan. In general, the site receiving the help get some economical 
support from the global organization the first time technology and knowledge is transferred, 
however the cost for continuous support afterwards is something that the receiving site has to 
cover. To buy support tasks from the site in Trollhättan is very expensive which elevates the 
importance of thinking through and clearly define the support tasks.  
 
One of the participants in the team from the site in Trollhättan states that communication and 
interaction between the two teams is crucial. There were different views of why the team from 
the site in Trollhättan were there. Sometimes it can be a little bit difficult to help if the receivers 
have the impression that the supporting site sees themselves as a “Big brother” showing the 
others how things are “supposed to be done”. Before the team at Cincinnati understood the 
purpose of the knowledge transfer, they were not capable to efficiently assimilate the new 
knowledge. 
Another participant stated that the different views of the support task and the purpose of the 
knowledge transfer which led to some collaboration issues between the programmers in the team 
from Cincinnati. 
 
Success factors – GKN Aerospace Cincinnati 
 
Two of the respondents, one of the participants from the site in Trollhättan and one of the 
participants from Cincinnati, found that the communication and collaboration between the site 
was much easier and efficient when the teams had once met face-to-face. One of the participants 
from the site in Trollhättan also found that the collaboration between the participants of the team 
of the site in Trollhättan was effective and that it felt natural since all of them worked at the same 
department originally and were used to work together.  
 
4.3.4 Culture differences between Sweden and the United States 
 
During the interviews some culture differences that sometimes made the collaboration, between 
the teams from the site in Trollhättan and the receiving teams from the different sites in the 
United Stated, challenging were mentioned. 
 
The focus on the individual is a lot higher than in Sweden which sometimes makes the 
collaboration challenging. According to two of the functional heads of ME, everything is based 
on the specific individual and not on the team. They have performance based salaries and 
responsibilities entailing that employees tend to keep their expert knowledge to themselves. The 
individual knowledge, best practice and experience that each person possesses provides comfort 
and security to get well paid and to keep the job. This hence prevents the knowledge from 
spreading within the organization since valuable and unique knowledge is not willingly shared 
among the colleagues. In Sweden it is common to talk about consensus and to integrate everyone 
in the process, while in the United States, people do what they are told and keep the knowledge 
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on the personal level. 
 
The new knowledge that the site in Trollhättan transferred to Newington in the project was, 
according to the CAM- engineer that is now working at Newington, not transferred further within 
the organization. Additionally, two of the people involved have already left their jobs at 
Newington. This is another big difference between the work environment in Sweden compared 
to in the Unites States that people change work more often, people quit at the site and are replaced 
by others, this was highlighted by the CAM- engineers as one of the main challenges. This was 
also mentioned as a challenge by the functional head of ME at Cincinnati who has earlier worked 
at the site in Trollhättan. He means that the benefit of the Swedish sites is that the employee 
turnover is low, and personnel tend to stay longer within the organization. In contrary, at the US 
sites, the employee turnover is much higher, which makes it difficult for the sites in the United 
States to find employees that wants to stay longer at one site, as a result it is challenging to keep 
the knowledge within the organization. Employees can both quit and get fired in short time, 
which is a challenging according to the functional head of ME at Cincinnati. 
 
Another challenge that was mentioned by several of the respondents, is that the organizational 
structure is much more hierarchical at the sites in the United States, which makes the employees 
have less autonomy to for example make decisions without involving their manager. Resulting 
in that, when performing the support tasks, the participants from the team from the site in 
Trollhättan have to talk to, and ask questions to the managers instead of talking directly to the 
employees. 
 
Education about new cultures are given to the employees that have to have contact with other 
sites, when new sites in other countries are added to the company network. The employees have 
received a course in cultural differences between India and Sweden, based on the collaboration 
between the sites. However, there has not been a similar course for the cultural differences 
between United States and Sweden. This would, according to the CAM engineer, have been 
beneficial since there are various cultural differences between the two sites.  

4.4 The future of knowledge transfers and support tasks within the network 

During the interviews the respondents were asked about their thoughts considering the future 
need of support within the network and the plans for the future regarding the knowledge sharing 
and transfer. In this section different thoughts and plans for the future are presented. 
 
Considering if the site in Trollhättan should continue to be have core plant role, further in the 
future was stated by multiple respondents. It takes long time to build up these competences and 
mindset, that the site in Trollhättan possesses, and the working procedures in the United States 
is so different from the procedures in Sweden. The global manager believes that it will take very 
long time for these sites to get to the same competence level as the site in Trollhättan. One of 
CAM- engineers and one of the systems engineers, believe that the site in Trollhättan will 
continue to support the sites in both Cincinnati and El Cajon, in some way. However, there is a 
need for a department with a major focus and a formal role of only supporting other sites, 
avoiding that the production in Trollhättan suffers from delays, when skilled employees are sent 
abroad to help the other sites. In contrary, one of the functional heads of ME states that the 
supporting needs of the sites will decrease in the future. The functional head of Systems and 
Methods, states that the site in Newington is not far away from the competences present at the 
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site in Trollhättan. However that doesn’t mean that the roles in the network will change, making 
the site of Newington the supporting partner, but rather that they will be more independent. The 
other sites are still far behind the site in Trollhättan, and would need many years to develop the 
same level of competence and experience.  
 
The ambition of the site in Trollhättan and GKN globally is to gain more contracts and to do so 
they have identified some strategic products that they want to produce. To use the engineering 
competences that the site in Trollhättan possesses, one plan for the future is to build up a module 
factory to be able to do the start- up’s in Trollhättan and then build a similar factory in the US, a 
New Process Implementation (NPI)- factory. Then when the volumes are supposed to be ramped- 
up to serial production the factory can be “transferred” or “copied” to a low- cost production 
country.  
 
Multiple respondents have stated the decreased levels of resources and the absence of a 
standardized procedure as factors of improvement. However the global head of ME expresses 
that a global group is already being developed and recruited, with the purpose of being available 
to help with major crises, paid by the central organization. The idea is to have a core team, 
budgeted and paid for centrally, formally chosen to support, and between the support tasks, they 
are stationed at their home site. The strategy will be to choose a team composition of different 
employees for different sites in the network, and the future approach, will be to write down a 
standardized procedure for supporting projects and tasks. This is due to avoid to become a rescue 
team, fixing every problem with a finished solution concept. It is all about engaging the 
employees at the subsidiaries in the improvement process allowing them to learn and do the 
change supported by this global team. In addition, automation is a competence, found by the 
global organization, to be more used in the future. This has just started, but the demand will 
increase in the future, creating a need for a global team working this core competence as well, 
using benchmarking to develop it further. A common forum or a form of Sharepoint, to make it 
simple to contact these people and ask those questions, are also planned in the coming time 
period.  
 
Moreover, the functional head of ME at Cincinnati is involved in the creation of a support 
department in the United States responsible of knowledge transfer and competence building 
among the US sites. The goal is to create an organization in the United States and provide local 
competences and expertise to support in the same way that the employees from the site in 
Trollhättan currently do. This is planned to be a form of centralization in Northern America, the 
idea is that this center should have continuous contact with Sweden, but that the support work 
should be based from United States of America. The purpose of creating this local support unit 
is to make the whole process of requesting help less complex and more efficient. It will decrease 
the time in terms of time spent on work instructions, creating purchase orders and waiting time 
in order to borrow resources from Sweden. This will also encourage more of a collaboration, 
with less administrative work regarding formal documents, visa and payments. At first the unit 
will need help from the employees from the site in Trollhättan, but the goal is that the supporting 
unit, once it is developed, should be able to support all the sites in Northern America within GKN 
Engine System. 
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5 ANALYSIS 

In this chapter the analysis of the empirical results and the theoretical framework is presented 
with the intention to answer the study’s aim and research questions. The chapter is divided into 
four parts, were the first three parts analyze aspects regarding each research question, followed 
by a section concerning the future perspective.  
 
The theoretical framework indicates that companies can reach competitiveness by efficiently 
sharing and transferring knowledge among sites within the network. The aim of this study was 
to explore how knowledge can be transferred from the core plant to its subsidiaries and which 
capabilities and prerequisites are required by both the core plant and the subsidiaries to achieve 
an efficient knowledge transfer. The three research questions are analyzed, by comparing the 
empirical findings with the theoretical framework, as follows. 

5.1 Network factors and structures affecting the efficiency of the transfer 

RQ1 How is knowledge transferred between a core plant and its subsidiaries? 
 
RQ1 includes, not only investigating which methods, systems and tools that are used in the 
knowledge transfer, but also infrastructural and organizational factors that affects the knowledge 
transfer in the network. This question was partly answered by the empirical findings section, and 
the mapping made there. This section further presents the analysis of different identified factors 
and structures that affect the efficiency of the knowledge transfer. 
 
Network strategy 
 
The empirical findings showed that the formal strategy at a network level, involves that all sites 
should help and support each other and have a common responsibility for achieving 
competitiveness. When a site in the network needs help and support, the site possessing the 
needed competence is asked to help out. The intention is to standardize the work and improve 
the procedures and production concepts into a best practice at all sites. This mindset is in line 
with the literature, several papers discuss the importance of a close collaboration in the network 
to build up network relationships and spread knowledge and best practice among the sites in the 
network (De Meyer and Vereecke, 2009; Kogut and Zander, 1993; Vereecke, 2007). It is 
highlighted that company's competitiveness lies in their ability to assimilate and transfer 
knowledge (Kogut and Zander, 1993).  
 
However, it was also mentioned in the literature, that managing and transferring knowledge in a 
network is a challenge in many aspects (Ferdows, 2014; Halawi et al., 2006; Madsen, 2014). 
This was confirmed by the empirical findings which indicate that the strategy of collaborating in 
the network is not fully applied. Currently there is not a continuous sharing of experience 
between the sites, but rather single, random projects that are initiated when a specific site needs 
help. There is no established approach for managers to meet and discuss the planned development 
in the network, neither are there, according to some of the respondents, any economical support 
for a continuous knowledge transfer. Furthermore, it was mentioned that knowledge transfer 
projects are not performed preventively but first when the problem, mostly quality- or delivery 
oriented, have already occurred. This was discussed by the respondents both from a general 



59 
 

perspective and in one of the projects. To summarize, despite the formal strategy of network 
support and collaboration it is not applied to full extent. In literature, it was highlighted that many 
organizations don't fully realize the strategic benefits of using and managing the knowledge 
(Halawi et al., 2006), this could be one of the reasons that it is not fully applied in the case 
company network. Moreover, Halawi et al. (2006) argue that to succeed with knowledge 
management it needs to be integrated in the organization.  
 
Financial resources 
 
According to the global functional head of ETQ, there are global financial resources available 
for knowledge transfers and support tasks, to be used if the site have problems that are considered 
affecting the overall goals of AES. However, when continuous support and smaller knowledge 
exchange tasks are performed, the receiving site have the financial responsibility. The manager 
further stated that the knowledge transfers should not replace the use of external consultants. 
This contradicts the formal strategy, discussed above, regarding a common responsibility of 
sharing knowledge and helping each other in the network, consequently this could be another 
reason to why the strategy is not fully applied. Additionally, this confirms the statement said by 
Halawi et al. (2006), that the organization might not see the strategic benefit in integrating a 
continuous knowledge and best practice exchange among the sites in the network. Alternatively 
the infrastructure for handling knowledge and support within the network is not appropriate to 
efficiently apply and maintain the knowledge exchange activities. The importance of creating a 
functional infrastructure for knowledge management is discussed by Minbaeva (2007). This is 
extra important to consider since many authors argue that efficient knowledge management and 
sharing is a key to competitiveness. As it is now, it is both difficult and expensive to get support 
from the site in Trollhättan, according to the functional head of ME at Cincinnati. There is, 
according to the manager not enough economical support for the sites to continuously develop 
their competences, and since the subsidiaries pay for most of the costs in the support tasks, they 
need to prioritize what they really need help with.  
 
Site roles and supporting experts 
 
In literature, several classifications of plant roles entails the categorization of a core plant, with 
a role of developing and spreading knowledge and know- how in the network, and several other 
production units or subsidiaries (Bartlett and Ghoshal, 1986; De Meyer and Vereecke, 2009; 
Ferdows, 1997b). This structure was found to be applied, to some extent, in the network of the 
case company, however it was identified that the roles are not outspoken and formally defined. 
On the contrary, the roles seem to have been implicitly assigned in the network due to the 
constellation of sites and the site’s capabilities and knowledge. The site in Trollhättan is 
mentioned by many of the respondents, as the natural supporting plant in the network of GKN 
Aerospace Engine Systems, since the production system is well-developed and the employees at 
the site possess valuable experiences within different fields. In addition to this, the site is also 
the largest site in the network, resulting in the highest capacity to send personnel to support 
others. However, in the empirical findings it appears that the role of being a core plant and 
support other sites in the network is not strategically formulated. The site’s role as a center of 
excellence has been discussed, but according to one of the functional heads of ME, they still have 
a long way to go in building up a structure for applying this.  
 
Since the role of supporting other sites is not outspoken, there are no specific employees assigned 
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for these tasks, instead the best available resources are chosen, from case to case to support other 
sites. Many respondents highlight the complexity of balance between the local activity at the site 
in Trollhättan and supporting other sites. In some cases the local organization can’t reach their 
own goals, due to that they send employees to support a site where the need is greater. These 
consequences has not until recently, been communicated fully to the management, resulting in 
that the local site have been criticized for the lacking results. Another challenge concerning the 
lack of assigned resources, mentioned by one of the functional heads of ME, was that the tradeoff 
and decision process of selecting which supporting experts to send abroad sometimes becomes 
very drawn-out, involving a lot of different managers in the decision. As a result the site in need 
for help have to wait unnecessarily long for the support to come. It would according to multiple 
of the respondents be more efficient to assign a team with experts, responsible for performing 
these forms of tasks. This approach is confirmed by literature, where it is suggested for 
international organizations, to assign a team of international experts from different sites in the 
network, to enable a more continuous exchange of information and knowledge (Hair Awang et 
al., 2013). 
 
To sum up it seems challenging to support other sites globally when the role of the site is not 
defined, since there are none specific resources assigned for these tasks. One of the functional 
heads of ME stated this clearly: “If the strategy of supporting were more formally “Outspoken” 
it would have been easier”. This could be associated to the literature on site roles since Ferdows 
(1997b) discuss that site roles are difficult to define and apply but that the complexity can be 
reduced by classifying the site’s roles. It was also stated by Szwejczewski et al. (2016) that it is 
important to define and understand the different roles of plants in a network. A clear strategy, 
was highlighted by De Meyer and Vereecke (2009) as crucial for better relationship in the 
network and the competitiveness of the company. By defining the role of the site in Trollhättan 
as a core plant or center of excellence and assigning a team of supporting experts, the activities 
that the role entails could be more efficiently applied. The importance of applying the 
phenomenon of center of excellence was argued by Frost et al. (2002) since it could entail the 
development and improvement of the capabilities of sites in the network. That is, it would be 
beneficial for the company to better define the site roles and establish the definition of the core 
plant or center of excellence.  
 
Structures of handling a support request 
 
According to the global functional head of ETQ, there is a general procedure and decision process 
of handling support requests. The policy is that the request and decision always should go through 
the global organization and then via department management level. A structured and formal 
system, is according to Rasmussen and Nielsen (2011) crucial to enable a successful knowledge 
management in an organization. However, the clear structure of handling support tasks did not 
seem to be well- integrated in the organization since many respondents were not fully familiar 
with the decision paths. Moreover, it was identified that the request for support were not always 
received the formal way. Once the subsidiaries have received a personal contact with one or a 
few employees at the site in Trollhättan, they tend to contact them directly to avoid the 
complexity that the formal way entails and hence, save time.  
 
The complexity and time consumption of handling a support request could be a result of that the 
role as a supporting site is not formally defined and supporting experts are not assigned to the 
tasks, as discussed above. The efficiency of knowledge creation, coordination and 
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communication is, according to Pemberton and Stonehouse (2000) inhibited by a traditional 
structure and a high level of hierarchy with many different levels of managers. Since the policy 
at GKN is that the knowledge request have to go via management levels the process of handling 
a support request, often involve many persons and is often very time consuming. As a result, it 
is easier for the subsidiaries to directly turn to the supporting experts at the site in Trollhättan. 
Especially when they need help with smaller questions or more continuous support, which tend 
to be the consequence when a knowledge transfer project or support task has been performed. 
One of the objectives of the project performed in collaboration with the site in Cincinnati, was 
to establish a continuous knowledge exchange between the sites, where the programmers in 
Cincinnati could contact their colleagues at the site in Trollhättan for support. This could be 
interpreted as a way to go around the formal complex way of handling support tasks.  The 
continuous support, however, is according to one of the functional heads also challenging for the 
departments at the site in Trollhättan, since they have to divide their work between their local 
responsibility and the continuous support tasks. Again, these issues might be solved by assigning 
a global support team, as Hair Awang et al. (2013) suggest, responsible of supporting and 
spreading knowledge in the network. By having a support team that the sites could turn to for 
help, the decision paths for knowledge support requests could be more effective and the process 
could be less time consuming. 
 
Structures and procedures of knowledge transfers 
 
The empirical findings indicates that there are no formal structures, routines or standards for how 
knowledge transfer projects should be performed. The procedure and approach is based 
exclusively on the supporting experts existing knowledge and experience. Many of the 
supporting experts have been participating in several international support tasks and can thus 
base their work on earlier experiences. However, it was mentioned by several respondents that 
the use of a clear structure would have been suitable in the knowledge transfers. One of the 
systems engineers argued that often, goals and milestones of the knowledge transfer are not 
clearly specified. Furthermore, it was mentioned by one of the CAM- engineers that it is a 
challenge to appropriate divide the working time between the local responsibilities and the 
support task, since the requirements were not clearly defined. One of the systems engineers 
argued that there is no clear limit of where the involvement ends, as a consequence there are 
always details that have to be fixed and settled afterwards. 
 
In the project performed in collaboration with the site in El Cajon the lack of clear structure goals 
was highlighted as a challenge since this resulted in new ideas of expanding the work while the 
supporting experts were visiting the site, which made the workload very extensive. It was stated 
that this is a common challenge in knowledge transfers projects. The project performed in 
collaboration with the site in Newington, however, was organized as a structured project, starting 
with one week of planning and meetings where goals and risks were discussed. Employees from 
both the sending and the receiving team were present during this meetings to establish a common 
view of the project and discuss the requirements and expectations on the participants. This was 
highlighted as one of the main factors contributing to a successful result. Consequently, 
performing the support transfers as structured projects with solid planning and clear goals and 
involving all the participants in the definition phase, could be a working approach to strive for. 
Similarly, in literature the importance of assuring that the sender and the receiver have the same 
priorities and mindset, is highlighted (Molerio and dos Santos António, 2011). This can, 
according to the authors, be achieved by involving the employees of the subsidiary in the 
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knowledge identification process.  
 
An efficient communication and interaction between the sending and the receiving team were 
discussed by several respondents, as important factors in the knowledge transfer projects. It was 
mentioned that the sending team and the receiving team often had different views of the 
knowledge transfer and the collaboration. Regarding the project in collaboration with the site in 
Newington, the GM of the site in Newington interpreted that the Swedish team had tendencies 
of not being willing to give away the knowledge. Several of the respondents from the sending 
team, on the contrary, argued that they had a feeling the receiving team saw them as “the big 
brother- site” and acted reluctant to the transfer due to lack of communication of the usefulness 
of the transfer. This is a clear example of different views and interpretations of the collaboration 
and knowledge transfer.  
 
Even if there are no standard or structured process for knowledge transfer, it could be identified 
in the empirical findings that the projects often tend to follow the same overall approach, since 
the same supporting experts have been involved in several of the projects. Distance support 
through Skype or a similar tool was identified as the most common way for knowledge sharing, 
since it is most time- and cost efficient alternative. However, at some occasions, due to the 
character of the issue, visits to the other site in order to have a face- to face- meetings with the 
receiving team have also been applied in combination with distance support. The literature 
confirm that different forms of knowledge needs different transfer approaches, which makes it 
crucial for the sending plant to consider the type of knowledge to be transferred (Ferdows, 2006; 
Moleiro and dos Santos António, 2011). Tacit knowledge, for example, can only be transferred 
through interaction between participants from the sending and receiving site (Moleiro and dos 
Santos António, 2011). To meet the subsidiary face to face, is according to Li and Hsieh (2009) 
an appropriate approach to prevent the subsidiaries’ resistance to change. Similarly, it was 
mentioned by many of the respondents that face- to- face meetings are the most efficient way of 
working. This approach was discussed by several of the respondents as an enabler to establish a 
more personal contact, which makes the collaboration easier and more efficient. Additionally, 
by visiting the sites it is easier to involve the receiving team in the work and the sending team 
can get a better understanding of the problem. 
 
There is no general procedure of documenting or following up the knowledge transfer projects. 
However, to implement a structured routine for follow-ups is currently discussed, argued the 
global head of ME. Despite the lack of formal routines regarding the matter, the functional head 
of ME of the department systems and methods is, on own initiative, having an informal 
evaluation and discussion with the participants after each project. The project performed in 
collaboration with the site in Newington was formally documented in terms of a project report. 
Yet, it seems like it has not been used as model or good example for the following projects 
despite the fact that it was highlighted by many as a very successful project. In literature, the 
importance of knowledge creation, which means creating knowledge from an organization's 
existing experience and knowledge, is highlighted as an important aspect of knowledge 
management (Nonaka et al., 2000). Pemberton and Stonehouse (2000) argue that it is crucial that 
individual knowledge in the organization over time can lead to knowledge that can be applied on 
an organizational level. Based on these authors’ conclusions and the empirical findings, 
documentation and evaluation of performed knowledge transfers could be a contributing factors 
for a better knowledge creation since employees can learn from past projects. Documentation is 
also important to secure that the employees experiences of knowledge transfer and the knowledge 
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acquired, can be spread in the organization and not only stay with the single employee. 
 
Company culture and working environment 
 
Culture and working environment are important factors to consider regarding the collaboration 
between sites in the network (Duarte Moleiro Martins, 2016; Lucas, 2006; Pemberton and 
Stonehouse, 2000). The empirical findings indicate that there are some cultural differences 
between Sweden and the United states, in terms of working environment, which according to 
several respondents, at some occasions made the collaboration between the sending and the 
receiving site challenging. One of the CAM- engineers argued that education about the culture 
differences between United States and Sweden would have been beneficial. Rivera-Vazquez et 
al. (2009) argue that cultural dimensions and work environment affect the motivation of 
knowledge sharing for the involved parties. Building an environment of trust, establishing 
straightforward communication and communicating the usefulness of the transfer are crucial 
factors to consider when culture differences exist between plants in a network, to avoid 
misunderstandings and reluctance to change (Duarte Moleiro Martins, 2016; Pemberton and 
Stonehouse, 2000; Rhodes et al., 2008). It is also mentioned in literature that knowledge transfers 
between subsidiaries with similar cultural contexts are most likely to be successful (Lucas, 2006). 
In the projects and support tasks performed in collaboration between the site in Trollhättan, and 
the sites in Newington and Cincinnati, the responsible managers are Swedish which was 
mentioned to facilitate the collaboration between the two sites. In the project performed in 
collaboration with the site in Newington, the lead manufacturing engineer from Newington had 
experience of working with the persons in the project team from the site in Trollhättan and could 
thus “promote” the concept to the colleagues at Newington and convinced them that the 
knowledge transfer was useful. Additionally, it was mentioned by several of the respondents that 
it was easier to collaborate with the colleagues from the site in Newington since they have a long 
tradition of working together as sites. 
 
IT solutions 
 
In the literature benefits of the use of IT solutions and IT platforms as tools in knowledge transfer 
and sharing are highlighted since they can increase the available knowledge base and facilitate 
the knowledge transfer (Ciabuschi et al., 2011; Rhodes et al., 2008; Vorakulpipat and Rezgui, 
2008). The importance of using a common platform to share existing knowledge within the 
network was mentioned by the global head of ME, who argued that the goal is to make all 
experience and knowledge available for the whole organization. A SharePoint has been 
established to collect information and exchange data, experiences and knowledge with other 
sites. Yet it is currently not used to its full extent. 

5.2 Core plant capabilities and prerequisites  

RQ2: Which capabilities and prerequisites are required by a core plant to successfully manage 
and transfer knowledge to its subsidiaries? 
 
RQ2 involves investigating the core plant’s role as the sending site and which competences, 
knowledge, experience and resources are affecting the knowledge transfer. Based on the role that 
the site in Trollhättan have informally been assigned, capabilities and prerequisites have been 
identified, in discussion with the respondents, based on their previous experience of supporting 
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other sites globally. This section presents the analysis of different identified aspects regarding 
RQ2. 
 
Structural approach with focus on planning 
 
The empirical findings indicate that the core plant and its representatives, experts, that performs 
the transfer, can with benefit, use a structural approach. In the knowledge transfer project 
performed for the site in Newington, the experts expressed that one of the reflected success 
factors was that the experts put so much effort in the planning phase of the project. This was in 
order to create a common understanding of the problem and establish shared goals. This was the 
case in the knowledge transfer project performed at the site in Newington, where time were 
already assigned for this project and it was performed in a structural way, making it successful.  
 
Supporting experts 
 
In addition, the qualities of the supporting experts, has been identified in the empirical findings 
as a crucial factor to achieve a successful knowledge transfer. The experts need to possess the 
right competence and experience, combined with the willingness of sharing their knowledge. 
Furthermore, they need to be available to travel abroad. The importance of the supporting 
experts’ competences and experience are also discussed in the theoretical framework (Chang et 
al., 2012; Moleiro and dos Santos António, 2011). Chang et al. (2012) argue that their 
competences should be based on a combination of technical skills and an understanding of how 
to perform a successful knowledge transfer, which is consistent with the empirical findings. If 
this understanding doesn’t exist, the expert can even damage the existing conditions at the 
subsidiary site. The supporting experts need to possess both the requested competences, but also 
be open to meet and handle different cultures. The willingness of sharing knowledge and have a 
helpful mindset were also verified in the literature (Chang et al., 2012).  
 
Multiple respondents also identified, in the knowledge transfer project performed at the site in 
Newington that the composition and dynamics of different competences in a support team, need 
to be balanced for a successful result. One of the respondents also found that the collaboration in 
the sending team was efficient since they all came from the same department at the site in 
Trollhättan and thus, had experience of working together. One of the respondents also mentioned 
that even if the representatives are experts, there are cases were they can’t solve the problem. A 
suitable approach is therefore to make sure that the supporting experts have access to competence 
support during the tasks, from their managers and colleagues at the local site, so that they know 
who to turn to for consultancy if needed. 
 
Adaptation of concept 
 
The empirical findings shows that the different sites in the network have different conditions to 
consider in their daily work. Many of the sites are not using automation as a concept, and have 
little experience within this field. In order to implement a working concept for any of these sites, 
the concept needs to be adapted to the knowledge and experience level present at the specific 
site. The idea is not to implement an identical concept, but a concept that the subsidiary can keep 
running and maintaining after the support task has been closed. This argument is also discussed 
in the literature. Multiple authors states that it is important to adapt the intended knowledge to 
be transferred, to a corresponding level as the subsidiary can receive and understand (Fang et al., 
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2007; Lucas, 2006).  
 
In summary, it is important for the core plant to consider which supporting experts they send to 
the subsidiaries in knowledge transfer projects. The employees need to possess both the technical 
skills required to support, but also some experience and knowledge about how to perform 
knowledge transfers. They also need to be willing to share their knowledge with a helpful 
mindset. The supporting experts need to work structured and planned, to create a common 
understanding. In addition they supporting experts need to be flexible and have the ability to 
adapt their developed concepts to each subsidiary.  

5.3 Subsidiary capabilities and prerequisites 

RQ3: Which capabilities and prerequisites are required by subsidiary to successfully receive and 
apply knowledge transferred from the core plant? 
 
RQ3 involves investigating the subsidiary’s role as the receiving site and which competences, 
knowledge, experience and resources are affecting the knowledge transfer. Based on the 
knowledge transfer projects performed in collaboration with different receiving sites in the 
network, capabilities and prerequisites of the subsidiaries have been identified. This section 
presents the analysis of different identified aspects regarding RQ3. 
 
Relatedness and similar knowledge levels 
 
Multiple respondents argue that one important aspect to consider when performing knowledge 
transfers between sites in the network is the knowledge level and experience that the employees 
at the subsidiary site possess within the intended field of support. For example, this was the case 
in the knowledge transfer project performed at the site in Newington. The employees at the site 
in Newington had during that time, a high level of knowledge and competence within CAM 
engineering, with was one of the success factors mentioned in that project. The literature 
frequently discuss the absorptive capacity as a key factors that need to be present in order for 
subsidiaries to be able to receive the knowledge successfully. A site with a high absorptive 
capacity have a higher ability to receive, adapt and implement knowledge in the current 
production (Hair Awang et al., 2013; Minbaeva, 2007). Minbaeva et al. (2003) also argue that 
absorptive capacity includes both employee’s motivation and ability, which is also factors 
mentioned in the empirical findings. In addition to this, Fang et al. (2013) and Li and Hsieh 
(2009) conclude that in order to perform a successful knowledge transfer, the site which receives 
the knowledge need to have similar experience and the prerequisites to relate to the knowledge 
being transferred. If this is not present, there is a risk that the receiving site won’t identify the 
value in the transfer, making it less efficient.  
 
Involvement and motivation 
 
In addition, the empirical findings indicate that the employees at the subsidiary site are not always 
informed about the supporting project and its true purpose, which was both the case in the project 
performed in collaboration with the site in Newington and generally discussed in the interviews. 
If the receivers are not prepared and informed about the upcoming collaboration it could cause a 
risk for resistance to change and impaired corporation. A success factor was therefore discussed 
considering the importance of awareness of the problem among the subsidiary’s employees. In 
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order to achieve this, and create a willingness of change among the employees the first step is to 
inform and reassure the general manager of the site about the need and benefit of the support. 
Multiple of the experts at the site in Trollhättan, have discussed that there is a risk, considering 
the informal supporting role that is given to the site in Trollhättan, that the supporting experts 
are seen as “the big brother” when visiting other sites. This could result in resistance and 
unwillingness to change from the subsidiary’s perspective, making the supporting task more 
difficult than necessary. The managers at the subsidiary therefore need to express the benefits 
and purpose of the support to the employees, making them motivated and encouraged to receive 
the competence and learn from it. The managers in the organization have a responsibility to 
create a mindset and willingness of both supporting other and receiving help. This is also 
mentioned as a success factor in the theoretical framework. Duarte Moleiro Martins (2016) and 
Snell and Morris (2014) mean that motivation is key in order to achieve organizational success. 
Moreover, the importance of involving the employees in the development process is also 
highlighted by Duarte Moleiro Martins (2016) and Rasmussen and Nielsen (2011).  
 
Once the employees have understood the purpose and benefit from using the experience and 
knowledge of others, it is important to involve these employees in the development, making them 
a part of the process. The subsidiary’s employees need to own the development process and 
understand that they have the superior responsibility of solving the problem, with the help from 
the supporting experts. The idea is not that the supporting experts should solve the problem for 
them, but to use their experience and knowledge as support. It was also found in the theoretical 
framework that the site receiving knowledge and support, need to adapt it to existing production 
and working mindset in order to keep in actual and running (Duarte Moleiro Martins, 2016; Li 
and Hsieh, 2009; Lucas, 2006; Moleiro and dos Santos António, 2011).  
 
To summarize, the knowledge levels at the subsidiaries are one important prerequisites that can 
differ the results, from different support tasks. If the subsidiary has a high knowledge level the 
knowledge transfer becomes more successful. This is also the case if the subsidiary can relate to 
the problem in anyway. The employees tend to become more motivated if they are involved in 
the knowledge creation process. Using good communication and involvement can result in 
avoidance of both resistance and “the big brother” syndrome.  

5.4 The future perspective of the network constellation 

One aspect that was found in the empirical findings, but not covered by any of the research 
questions was the future perspective and development of the roles in the network. The 
respondents highlighted different future aspects regarding knowledge transfers. 
 
Multiple of the respondents believe that the site in Trollhättan will continue to be the natural 
support partner. It takes long time to develop competences, knowledge and mindset and several 
of the respondents highlight that the other sites are going to continue to rely on support from the 
network. One of the respondents, however, argued that the site in Newington are getting closer 
to the same experience level as the site in Trollhättan. Additionally, one of the respondents 
believe that the support tasks will decrease in the future.  
 
In literature, several authors state that manufacturing network is of dynamic nature and 
constantly changing. The plants can grow, if they interact with each other, something which is 
consistent with the knowledge transfer projects performed by the case company. The dynamic 
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character of the network, needs to be considered when plants are categorized (Thomas et al., 
2015; Vereecke and Van Dierdonck, 2002). Thomas et al. (2015) argue that the sites should be 
classified, based on their capabilities and how they can contribute to the strategic network targets.  
Many of the respondents state that it would be beneficial to assign a team for support tasks, 
making the roles formal and the responsibilities more visual and clear. According to the global 
head of ME, however, this was something that the global organization had already started up. 
The Global Head of ME describes that the organization is already recruiting personnel to be part 
of this group assigned to perform global support, working after a standardized procedure, 
developed by this team. This group should also be financed by the central organization, which 
would facilitate the economic support, something that the subsidiary manager mentioned as a 
critical aspect. The team should be composed by experts from different sites in the network, and 
these experts need to work with involvement of the receiving personnel, assuring the supportive 
character of the transfer instead of taking over the problem. This is something that the authors 
Hair Awang et al. (2013) found to be important in order to achieve a successful international 
collaboration, to make a more continuous exchange of knowledge possible. There will also be a 
future support team specialized on automation since this is something that has been identified as 
a future need. The contact between the sites will also be more simplified, since there are plans of 
creating a forum where these global team members can easily be contacted. This could also 
simplify the process to seek help, something that the functional head of ME in Cincinnati stated 
as a current issue.  
 
The US sites has in parallel with this global planned work, began an initiative for the future, to 
develop an organization in the United States responsible for performing knowledge transfers and 
support tasks locally in North America. The ideas is to perform the support similar to how the 
site in Trollhättan does it today, but avoiding the complexity and expensive parts about the 
current system. It is not clear, if the two ideas are performed parallel to one and another or if they 
are being coordinated to work combined.  
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6 DISCUSSION, CONCLUSIONS AND 
RECOMMENDATIONS 

In this section, the conclusions of the study and the implications of the findings are presented along with 
a discussion about the result and the methodology chosen. Finally, future recommendations of research 
are suggested. 

This study had the purpose of investigating how knowledge can be transferred between plants in 
a network, more specifically between a core plant and the subsidiaries in an efficient way. In 
addition, the goal was to identify the capabilities and prerequisites that both the core plant and 
the subsidiaries needed to possess in order to make the knowledge transfer successful.  
 
The importance of using knowledge transfer to gain competitive advantages in a global business 
environment, was highlighted in literature. However, it is also clear that sharing and transfer 
knowledge when acting in global network entails many challenges for companies and that many 
organizations are not aware of the strategic benefits that can be gained through working with 
knowledge management. These challenges were recognized in the empirical findings of the 
study. It was identified that the business strategy of the case company is to encourage the sites 
to help each other within the network, however, it was also clear that this strategy was not applied 
to its full extent. The site in Trollhättan has been assigned an informal role as a core plant, 
supporting the other sites in the network with production related competences, but since this 
strategy is not formally defined, the role entails many challenges for the site. Some of the 
challenges that was identified was the absence of assigned resources, both economically and 
personnel wise which causes that the process of receiving support is both complex and expensive. 
Additionally, due to that these resources are not assigned, the site in Trollhättan need to prioritize 
and make difficult tradeoffs between the local production and the need of their subsidiaries. 
When the subsidiaries have major problems, their request have to be prioritized, causing a 
decreased performance at the site in Trollhättan. The support performed is, furthermore, mostly 
randomized and without a formalized or standardized procedure. By formalizing the 
responsibilities and the site roles in the network and assigning a team of supporting experts, the 
strategy of helping each other in the network and sharing and transfer knowledge could be 
applied to a larger extent. This would also reduce the complexity of the knowledge transfer in 
terms of resources, both economical and human. The lack of clear responsibilities and roles seem 
to be the root cause to many of the challenges and issues identified at the case company.  
 
When a knowledge transfer project is performed between a sending site and a receiving site, 
there are some crucial capabilities and prerequisites, identified in this study, that have to be 
considered to make the transfer successful. The study showed that the knowledge transfer 
projects performed between the site in Trollhättan and the sites in United States, the participants 
from the different sites had different views of the problem, and consequently it is important to 
create a common understanding before the transfer starts. To achieve this, communication and 
openness are important factors that need to exist between the teams, from both perspectives. The 
two teams, the sending team and the receiving team, need to be motivated and aware of why this 
transfer is important and involved in solving the problem. In other words, there need to be a 
willingness present, both to share and to receive experience from each other. One factor that was 
proven to be an efficient tool to involve every participant was to put much effort on the planning 
phase and base the common collaboration on a structural plan and a common understanding. 
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Another crucial aspect that was identified was evaluation and documentation of the projects, to 
be able to learn from past project and spread the knowledge within the organization. The 
importance of meeting face-to-face rather than only basing the support on distance contact was 
also highlighted. The study further showed that knowledge transfers performed in cases where 
both the supporting experts and the subsidiary employees could relate to the knowledge and that 
had was previous experience of working with it facilitated the transfer process and made it more 
successful. This was also the case if the two sites had previous experience of working together. 
 
One aspect not covered by the research questions was the future perspective and plans regarding 
knowledge transfers in the network. While the aim of the study was to explore the character of 
the knowledge transfers done at the company, future plans and ideas were also identified. The 
plans and ideas for the future indicates an awareness of the situation and a will to improve the 
structures in the organization regarding knowledge transfers. However, the specific plans and 
ideas for the future were only mentioned by managers and thus seems to not be communicated 
further in the organization yet. 
 
These findings are, due to the character of the case study, applicable for the studied department 
at the specific company. However, the arguments could be strengthened since they were 
confirmed by literature and thus interpreted as generalizable to some extent and a guideline for 
organizations. This study, hence shows the importance of formalizing the sites responsibilities 
and roles in the network and assign a team of supporting experts to improve and make the 
knowledge sharing and transfer activities more efficient. It is important to establish a clear and 
straightforward strategy in terms of knowledge management to facilitate the transfer and sharing 
in the network and reduce the complexity and eventual tradeoffs that it could entail.  The structure 
of how to work with knowledge transfers, in terms of a structured process, solid planning, 
involvement and face- to- face meetings at the receiving site could be seen as guidelines for 
organizations that are working with knowledge transfers. Furthermore, the study also suggests 
important aspects that need to be considered for a sending respective a receiving site in a 
knowledge transfer. 

6.1 Methodology discussion 

This study has been based on interviews with employees with different positions at different 
levels at the case company to gain a general understanding of how they work and which factors 
are important to consider in a knowledge transfer. Since the empirical findings presented in this 
study, are totally based on interviews, the results are also highly dependent on the respondent 
selection. Consequently, the approach of choosing the respondents and performing the interviews 
are major factors affecting the findings.  
 
In order to obtain an overall understanding of the area, suitable respondents were initially 
recommended by the supervisor. Thereafter, the selection of the remaining respondent were done 
based on snowballing, by asking each respondent's for other employees with insight and 
knowledge in the area. This method was chosen since the researcher had limited insight into the 
organization and the knowledge areas and experiences of the employees. The selection of 
respondent was thus limited due to the researchers’ limited insight in the company. An additional 
factor that limited the selection of respondents was the fact that the researchers were only visiting 
the company occasionally resulting in that the selection of respondents also depended on their 
availability during the periods of visits. The study might have been expanded if the researchers 
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would have been present at the case company more constantly or even daily.  
 
The snowballing technique resulted in the selection of respondents participating in the same three 
projects. It can be discussed whether or not this was a good factor, since it limited the area of 
research. However, by using this method the researchers were able to verify the statements of 
each respondent, resulting in a clearer view of the procedure and approach of the knowledge 
transfer projects. Due to that the study were performed at the site in Trollhättan, and the 
snowballing technique was used, the majority of the selected respondents were from the site in 
Trollhättan. Consequently, the study is more focused on the perspective of the sending site and 
the receiver’s perspective is only covered by employees from the subsidiaries present in two out 
of three of the investigated knowledge transfer projects and support tasks.  
 
It was suggested in literature that face-to-face interview are the best interview approach, to 
establish a more personal contact and making sure that the interviewer and the respondent fully 
understand each other. The objective was, thus to perform most of the interviews face-to-face, 
however eight out of eighteen interview were performed through electronic tools such as skype. 
In the cases of the US respondents, this solution was the only alternative. Some respondents from 
the site in Trollhättan were also interviewed by the use of Skype since they were not available 
for face-to-face interviews. Consequently, the researchers had to be flexible using an email 
interview and several skype interviews, since that was the only option to get those specific 
respondents’ opinions. This means that there might be difference in quality and extent of the 
interviews due to the interview form and the respondents’ availability and willingness.  
 
When performing the interviews, the procedure was to use the prepared questions as a base and 
allowing the interview to be semi-structured for a more conversational character. This method 
was chosen to establish a more personal and relaxed situation for the respondents and avoid 
missing information that could be excluded by only following the interview template. However, 
this method also encouraged the respondents to leave the subject sometimes, and it was in some 
cases difficult to stay on topic. Furthermore, even if the intention was to keep each interview 
totally independent from each other, it was difficult to avoid that the questions in the last 
interviews were influenced by the answers received in the previous interviews.   

6.2 Further recommendations 

As discussed above the generalization of the findings are limited due to the character of the case 
study. Firstly, only one company were considered and secondly the three project investigated 
were within the same production area, consequently only one department, the Manufacturing 
Engineering department, was considered. To be able to elevate the generalizability of the 
findings, both in terms of their applicability at the specific company but also at a general 
organizational perspective, it is suggested to extend the study further. This may be done by 
including additional knowledge transfer projects, production areas and departments at the case 
company, but also to explore the characteristics of knowledge transfers at additional companies. 
Moreover, it would be interesting to extend the study by including more respondents from the 
subsidiaries, the receiving sites, to further explore and understand their perspective of the 
knowledge transfers and the different site roles in the network. This will provide a more 
comprehensive perspective of the findings. Finally, another possible area of research could be to 
explore and follow up is the implementation of the suggested actions and improvements. Since 
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some of the suggestions are, as mentioned earlier, already planned and discussed at the company, 
it would be interesting to follow the process of implementation and evaluate the results to see if 
the changes in fact will improve the efficiency of the knowledge transfers in the network. 
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APPENDICES 

Appendix A. Interview guide, intervjuer på GKN Trollhättan, sändare generell - 
Kompetens och kunskapsspridning generellt 

1. Vilken är din formella roll inom GKN? 
  
a) Vad innebär din roll för arbetsuppgifter? 

2. Kan du kort beskriva din avdelning? (Organisation, ansvar, resurser) 
  

a) Vilka huvudsakliga kompetenser finns det på avdelningen? 

b) Vilken är din roll på avdelningen? 

3. Kan du beskriva din avdelnings roll i GKN:s nätverk? 
  

a) Ansvar 

b) Formell eller informell roll?  

4. Kan du beskriva ert samarbete med andra siter i nätverket? 
  

a) Hur jobbar ni med kompetensspridning och stöttning från er till andra siter i nätverket? 

b) Vilka siter drar nytta av er kompetens idag? 

c) Vilken typ av stöd behöver de andra siterna i nätverket ha och när efterfrågas stödet? 

(Vilken nytta/kompetens efterfrågar hubbarna, när och hur ofta etc.?) 

d) Vilken är din roll/uppgift i kompetensspridnings- och stöttningsarbeten? 

e) Vem tar initiativ till kontakt/ uppstart? 

f) Hur utreds vilken kunskap som behövs i stöttningsarbetet? 

g) Hur utvecklar ni den kompetens/kunskap som behövs för att kunna stötta andra siter? 

h) Hur tillsätts resurser till stöttningsuppdrag och vilka faktorer påverkar det? Vem tar 

beslutet? 

i) Hur arbetar man praktiskt med överföring av kompetens och kunskap till andra siter? 

Finns det rutiner för detta? 
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j) Hur upplever du att uppdragen tas emot på mottagarsidan? Vem brukar vara mottagare? 

Projektgrupp eller en kontaktperson? (Sprids den här kunskapen vidare?) 

k) Hur följer man upp/dokumenterar stöttningsuppdrag? Tar man med sig lärdomar från 

tidigare uppdrag för framtida uppdrag? (Whitebook?)  

5.  Kan du ge ett exempel på ett kompetensspridnings- och kunskapsspridningsuppdrag som 
varit extra lyckat? 

 
a)   Varför blev det lyckat? 

b)   Gjorde man något annorlunda i det uppdraget i jämförelse med andra? 

c)   Var det något som du upplevde fungerade mindre bra? (Har ni tagit lärdom av det i 

andra projekt?) 

6. Vad tror du om det framtida kompetensbehovet hos hubbarna? 
  
Finansiering och stöd från ledningen (om tid medges) 

7. Hur finansieras (vem betalar för?) och hur redovisas de kostnader som uppstår i samband 
med kompetensspridning? 

 
a)   generell kompetensuppbyggnad och vidmakthållande av kompetens på Core Plant resp. 

hubbar 

b)   stöd och support hos hubbar (tid nedlagd hos hubbar av Core Plants personal) 

 
Avslutande fråga 

8. Är det något som du vill tillägga? 
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Appendix B. Interview guide for receiving party  
  

Inledande frågor, allmänt avdelningen, kompetensspridning generellt: 
  

1. Vilken är din formella roll inom GKN? 
  
a) Vad innebär din roll för arbetsuppgifter? 
  

2. Kan du beskriva GANE- sitens roll i GKN:s nätverk och ert samarbete med andra siter? 
  

a) Ansvar 

b) Formell eller informell roll? 

  

3. Kan du berätta lite mer om samarbetet i projektet på GANE (IMC)? 
a) Vilken var din roll/uppgift i projektet? 

b) Hur startade projektet upp? Vem tog initiativet till projektet? Vem på siten i Trollhättan 

tog ni kontakt med för att starta upp projektet? 

c) Hur upplevde du att samarbetet fungerade i projektet? 

d) Uppnådde ni det resultat ni ville? 

e) Vad bidrog till att det blev lyckat? 

f) Fanns det några utmaningar i samarbetet? 

4. Vilken är din syn på siten i Trollhättans roll i GKN:s nätverk? 

  
Finansiering och stöd från ledningen (om tid medges) 

  
5. Vilket stöd hade ni från företagsledningen i det här projektet? Hur avgörande var det för 
det slutgiltiga resultatet? 
  
6. Hur finansieras (vem betalar för?) och hur redovisas de kostnader som uppstår i samband 
med kompetensspridning? 

a)   generell kompetensuppbyggnad och vidmakthållande av kompetens på Core Plant resp. 

hubbar 

b)   stöd och support hos hubbar (tid nedlagd hos hubbar av Core Plants personal) 

    
Avslutande fråga 
 
7. Är det något som du vill tillägga? 


