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1 Introduction 

In this chapter the background, problem description, research aim and research 
questions, and the scope of the research are presented. At the end of the 
chapter the outline of this master thesis is provided to guide the reader though 
the thesis report. 

 

During past decades manufacturing companies started to transfer their 
manufacturing to other countries in order to increase their competitive 
advantages in the market (Cheng et al., 2015). Lower cost, higher quality, 
greater flexibility and faster time to market became main drivers for offshoring, 
and essential requirements in global competition. The development of 
communication and transportation technologies allowed the manufacturing 
network to extend globally that lead customer and supply bases to become 
more international (Ferdows, 1997, Shi and Gregory, 1998).  

The development of the global manufacturing footprint, markets and supply 
base increased the importance of making good manufacturing location 
decisions. The complexity of business situations increased the necessity to 
optimise the manufacturing footprint that can be the most important challenge 
for manufacturing companies. If the implementation of the manufacturing 
footprint strategy is successful, the outcomes are significant (Cheng et al., 
2015). Some of the top consultancy firms claim that the potential savings can 
reach up to 45 % in some industries (Christodoulou et al., 2007). 

The manufacturing footprint concept is described as a business process of 
designing the proper network of manufacturing facilities around the world. The 
manufacturing footprint strategy is a continuous process that requires long-term 
vision, periodic revisions and must be aligned with the long-term business 
planning (Christodoulou et al., 2007, Yang and Lee, 1997, Schuh et al., 2014). 
The design of the manufacturing footprint includes considerations of 
coordination and configuration of manufacturing plants - the right places, their 
roles and interactions with each other (Shorten et al., 2005). However, it raises 
new challenges in companies that are not so easy to overcome. The 
manufacturing footprint design and alignment with the business strategy 
requires new analytical tools, new approaches, and new processes in the 
company (Christodoulou et al., 2007).   

Despite the benefits and challenges that manufacturing footprint design and 
optimization can provide, Cheng et al. (2015) notes that the manufacturing 
footprint area is still in its early phase and is not very well developed by the 
research community. At the same time the interest in manufacturing footprint 
analysis is growing in companies but, for some reasons companies are 
struggling in developing tools and models to support manufacturing location 
decision making and evaluation whether the companies are succeeding 
(Christodoulou et al., 2007).   

 

An important area in today’s complex business environment became 
manufacturing location decisions that have a direct impact on companies’ future 
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success. The reasons that complicate the location decision making are that 
many factors must be considered and evaluated, but it is not clear which 
relevant factors should be included, also, the combination of quantitative and 
qualitative factors complicates and affects the success of manufacturing 
location decision making (MacCarthy and Atthirawong, 2003). 

The factors that have impact on location decisions are widely discussed by 
many scholars (Cheng et al., 2015). In the past, the main factors that were 
usually considered in companies and analysed by scholars when looking for 
new sites were related with transportation and labour costs (MacCarthy and 
Atthirawong, 2003). Later, the quantitative location decision factors were 
supplement by qualitative factors such as social and political aspects 
(MacCarthy and Atthirawong, 2003). As Epping (1982) notes, the importance 
level of different factors can change significantly over time. Additionally, 
MacCarthy and Atthirawong (2003) in their Delphi study note that the location 
factors and their importance can vary depending on the industry area, the site 
where it is intended to transfer manufacturing, and the strategy of a company. 
The complexity and the dynamics of these patterns increase challenges for 
managers to choose the right critical factors to evaluate and define the optimal 
location for manufacturing as it has direct impact on the performance and 
profitability of the company (Bruch et al., 2014). 

Another challenge that companies face, and that the literature is lacking of is in 
depth analyses of how to estimate the factors that are non-quantifiable. As 
Epping (1982) notes, location models that are provided by research community 
mostly deal with quantitative factors and ignores how the qualitative factors 
should be evaluated and included in location decision support. In some cases 
the qualitative factors might have even higher or equal importance as 
quantitative factors (Epping 1982), for instance, MacCarthy and Atthirawong 
(2003) notes that in some countries political factors can have significant 
importance and impact on success of manufacturing location decisions. 

According to Christodoulou et al. (2007) manufacturing location decisions lack 
a long term perspective and vision. The reallocation projects are considered 
more as short term projects in manufacturing companies (Christodoulou et al., 
2007). Vos (1991) defines reallocation as manufacturing transfer between 
existing plants within a manufacturing footprint.  In addition, Oshri (2011) 
notices that companies reallocating manufacturing to other sites seek to solve 
problems in a fast way instead of looking into the real problems. Plants that are 
within the same network are interrelated and when the changes are made, it 
affects the entire manufacturing footprint (Cheng et al., 2011) which requires 
additional evaluation of how the manufacturing plants might be affected by 
changes in the long term perspective.  

According to Bruch et al., (2014) the research area focuses mainly on opening 
new plants when considering manufacturing location factors. However, in order 
to optimize the manufacturing footprint and stay competitive in the market, 
companies are required to reallocate manufacturing between existing plants 
(Christodoulou et al., 2007). According to Vos, (1991) reallocation is defined as 
the transfer of manufacturing between existing plants in order to optimize the 
manufacturing footprint. Figure 1 below visualises the manufacturing 
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reallocation between a sending and receiving plant operating in the same 
manufacturing footprint. 

 

 

The aim of this master’s thesis is to develop a framework for supporting 
manufacturing reallocation decisions. In order to fulfil the aim, three research 
questions were developed. 

At first, the goal is to collect and define the critical factors that need to be 
considered in manufacturing companies when making manufacturing 
reallocation decisions. The first research question is formulated as follows:  

RQ1: What are the critical factors that need to be considered when making 
manufacturing reallocation decisions in manufacturing companies? 

Once a common understanding is created and the critical factors are identified, 
the goal is to define how these factors are calculated and evaluated in 
manufacturing reallocation decision making. The second research question is:  

RQ2: How can the identified factors be calculated and evaluated in order 
to support manufacturing reallocation decision making? 

Finally, the effects of a manufacturing reallocation will be explored in the 
sending and receiving plants. The third research question is: 

RQ3: What effects does reallocation of manufacturing have on the 
sending and receiving plants?   

The data collection and answers to the research questions are provided by 
analysis of research articles and multiple case studies. 

 

This master thesis is not focusing on exploring new possible manufacturing 
sites; instead, the focus of analysis is on the current manufacturing footprint 
and manufacturing transfers between existing plants i.e. reallocation. The focus 
will be on what critical factors are included and how they are evaluated before 
a manufacturing reallocation decision is made. In addition, the study will cover 
how the sending and receiving plants are affected by reallocating 
manufacturing as it is visualised in Figure 1.  

Sending plant 
Receiving plant 

Manufacturing reallocation 

Figure 1:  Manufacturing reallocation between a sending and receiving plant 

https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg
https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg
https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg
https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg
https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg
https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg
https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg
https://upload.wikimedia.org/wikipedia/commons/a/ae/Factory_icon.svg


Introduction 

4 

Additionally, this master’s thesis focus is on the pre-study phase of a 
manufacturing reallocation project before a decision is made to reallocate the 
manufacturing.  

Rudberg and Olhager (2003), distinguishes two views of how the manufacturing 
footprint is analysed. The areas are supply chain perspective and 
manufacturing network perspective. More specifically, according to Cheng et 
al. (2015) the international manufacturing network research area could be 
broken into two research perspectives as the manufacturing network level and 
plant level analysis. Further, he states that to combine both manufacturing 
network and supply chain perspectives increases the complexity of the 
research (Cheng et al., 2015). Considering Cheng et al. (2015) statements and 
taking into account Rudberg and Olhager (2003) research this master thesis 
will be conducted from the plant’s operational level perspective.  

The focus of this master’s thesis is to develop a framework that could support 
manufacturing reallocation decisions in manufacturing companies that produce 
complex products. It is not intended to be implemented and tested in this 
research. 

 

The master thesis report starts with the Introduction chapter where the 
background, problem formulation, aim and research questions, and the scope 
of the research are presented.  

Chapter 2 starts by explaining the theoretical background of the manufacturing 
footprint and the two different perspectives of it. The chapter explores the critical 
factors that need to be considered (RQ1) and how they are calculated and 
evaluated (RQ2) in manufacturing location decisions. It ends by looking at what 
the consequences of a manufacturing reallocation imply on a sending and 
receiving plant (RQ1). 

Chapter 3 describes the methods used in the research. The main case and the 
reference cases are introduced. Furthermore, a description of the techniques 
used to collect data is provided and a discussion about validity and reliability 
closes the chapter.  

Chapter 4 provides the empirical findings that were gathered in three cases.  

In Chapter 5 the analysis of findings are performed. The chapter is structured 
according to three research questions where comparisons between cases and 
literature are provided. The chapter closes by providing the conceptual 
framework for manufacturing reallocation decision support. 

Chapter 6 provides discussions and conclusions regarding the findings and 
analyses, as well as the method used. The practical limitations and further 
research are presented.                                         .                                                                                                                        
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2 Theoretical background 

This chapter presents the theoretical background of manufacturing footprint and 
factors that are considered when making location decisions and what impact 
the changes in manufacturing footprint have on plants. 

 

As a result of developing economies that offer new capabilities and access to 
fresh markets, the global industrial picture is constantly changing 
(Christodoulou et al., 2007). During the past decades, the companies in order 
to increase competitive advantages in the market started transferring their 
manufacturing to other countries. The role of manufacturing companies 
changed from supplying domestic markets to international markets (Cheng et 
al., 2015, Rudberg and Olhager, 2003). 

The reasons and main drivers to look for new sites for manufacturing are widely 
analysed by Ferdows (1997), Vos (1991), Meijboom and Vos (1997), Vereecke 
and Van Dierdonck (2002), Galan et al. (2005), and Chen et al. (2013). The 
researchers distinguished drivers such as: cost reduction in production, labour, 
energy; closeness to the markets, suppliers and competitors; benefits from 
tariff, trade concessions, and currency fluctuations; access to fresh markets, 
knowledge, infrastructure, complementary service, high quality of environment; 
growth strategy, the place of resistance of owner, grabbing a provided 
opportunity, and sustainability (Cheng et al., 2015). The drivers differ from 
industry and company’s strategy and change over time. For instance, Porter 
(1986) states that the main driver for production offshoring was the lower cost, 
later, Vereecke and Van Dierdonck (2002) finds that the most important driver 
and factor is the proximity to the market, that can provide long term benefits for 
the companies. Further, the access to low cost manufacturing, labour skills, and 
socio-political patterns has a high importance for location decisions (Vereecke 
and Van Dierdonck, 2002). 

The globalization of the manufacturing has changed the focus from plant level 
to international manufacturing network (Ferdows, 1989; Rudberg and Olhager, 
2003). Rudberg and Olhager (2003) define the manufacturing network as a 
value network; which is the network of facilities that through different utilities 
increase value for the customer. According to Cheng et al., (2011), the 
movement of the focus from the single plant to an international manufacturing 
network increased the complexity of the research analysis, since; many things 
must be considered and taken into account. Following Rudberg and Olhager 
(2003) research, the value network research area could be divided into two 
different perspectives, which are manufacturing network and supply chain 
research perspectives, see Figure 2. 
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Figure 2: Different perspectives on the value network (Source: Rudberg and Olhager, 
2003). 

 

The supply chain perspective arrived from the logistics management area and 
focuses on the materials management and the physical distribution between 
facilities that are owned by more than one organization, specifically. The focus 
is on the links between plants (nodes). The manufacturing network perspective 
has it focus on the facilities themselves and where they are owned by one 
organization (Rudberg and Olhager, 2003). Figure 2 presents the visualisation 
of value network perspectives and how they are related.  

Recently, the consultancy firms introduced a new term, manufacturing footprint 
design that quickly became one of the key concepts used in industrial 
companies’ toolbox (Shorten et al., 2005). To some extent, the manufacturing 
footprint concept can be recognized as an international manufacturing network 
in academia linguistic when it comes to coordination and configuration issues. 
Also, Cheng et al. (2015) notes that the manufacturing footprint area is still in 
its early phase and is not very well developed by researchers. They define the 
manufacturing footprint as a business process of developing the right 
international manufacturing network by integrating configuration and 
coordination. 

International manufacturing network configuration and coordination aspects are 
strongly related despite that usually they were presented separately in the 
research area (Meijboom and Vos 1997; Cheng et al., 2015). Porter (1986) was 
the pioneer in combining these two aspects and providing a holistic picture of 
international manufacturing network. Based on Porter’s (1986) work, Shi and 
Gregory (1998) present a map of international manufacturing network 
configuration and coordination, where the manufacturing network is viewed as 
factory network with matrix linkages and each factory is interrelated in the 
network. 

 

Configuration deals with structural decisions of manufacturing network, mainly, 
location of plants and the allocation of resources in the value chain (Meijboom 
and Vos, 1997; Cheng et al., 2015). Vos (1991) in his research presents three 
types of location decision approaches that could have the influence on what 
critical location factors companies are considering: 
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1. The choice of new manufacturing location: in this type of the decision the 
company seeks to increase the production capacities and meet 
customer demands. In this case there, also, should be considered the 
expansion of capabilities in the existing plant as an alternative. 

2. The relocation of manufacturing: in this type of the decision the 
production is transferred to a new location and the current plant is closed. 
In addition, the alternatives on the current plant should be considered as 
in the first approach. 

3. The reallocation of manufacturing: in this type of the decision the 
company deals with the choice of where to locate the production 
between plants and how to optimize the current manufacturing network.  

Coordination is related to the management of the manufacturing network 
(Pontrandolfo and Okogbaa, 1999), and deals with the questions of how to 
integrate the manufacturing and distribution facilities in order to achieve 
company’s strategic goals (Meijboom and Vos, 1997). Pontrandolfo and 
Okogbaa (1999) specify that the goal of coordination is to achieve effective and 
efficient physical and non-physical flows within the network, by strategic 
decisions in different business areas and processes. According to Cheng et al. 
(2015) the researches of international manufacturing network coordination 
could be divided in three main areas: analysis of practices used in international 
manufacturing network coordination, the transfer of production technologies 
and knowledge, and optimization of physical distribution.  

Concerning the practices of international manufacturing network coordination, 
Mascarenhas (1984) after analysis of 25 global companies through four 
coordination approaches, presented three communication forms that are: 
communication with top management, with manufacturing staff, and among 
country - subsidiary managers.  Rudberg and West (2008) presented an idea 
of how to manage the coordination of operations in the international 
manufacturing network. 

Production technologies and knowledge transfer are widely analysed by 
Galbraith (1990), Flaherty (1996), Grant and Gregory (1997) Madsen et al. 
(2008), Fredriksson and Wanstrom (2014). Detail analysis of production 
technologies and knowledge transfer is provided by Waehrens et al. (2012).  

The optimization of physical distribution are analysed by Samaranayake et al. 
(2011), Yuan et al. (2012). They provides holistic mathematical models of 
international manufacturing network optimization where integrates the 
manufacturing network and supply chain perspectives. Christodoulou et al. 
(2007) emphasizes that the optimization of global manufacturing footprint 
strategy is becoming crucial for many industry companies. Questions that must 
be considered in manufacturing footprint optimisation include the allocation of 
products and volumes to plants, production and distribution of the products, and 
orders within the network to boost competitive potentials (Rudberg and 
Olhager, 2003).  

Rudberg and Olhager (2003) in their research from operations strategy 
perspective combined configuration and coordination and introduced the 
concept for manufacturing footprint system analysis. They state, that 
coordination of activities within the manufacturing footprint depends on 
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configuration types and present four coordination approaches as utilize, 
optimize, synchronise, and harmonise corresponding to four types of 
configuration as Plant, Intra-firm network, Supply chain and Inter-firm network  
(Rudberg and Olhager, 2003). 

 

Locating the manufacturing in other countries is a strategic decision, where 
companies have to reach trade-off between possible risks and opportunities 
(Galbraith et al., 1990). Yang and Lee (1997) notices, that the selected factors 
for the location evaluation and consideration have a high importance on the 
decision making. Furthermore, the selection and analysis of the right factors for 
the location decision has a significant impact on company’s success (Yang an 
Lee, 1997). However, Ferdows (1997) notes that it is difficult to select and 
identify the level of importance of each factor and how much it contributes to 
the overall company’s success. The complexity of location factors selection 
process is described, for instance, by Yang and Lee (1997), Ferdows (1997), 
Goetschalckx et al. (2002).  

One of the reasons of the complexity is the combination of qualitative and 
quantitative factors. Cheng et al. (2015) notice, that quantitative factors such as 
costs seldom show the complete picture of the situation. Quantitative factors 
such as labour cost, transportation cost, capital can be measured in numerical 
values, while qualitative factors such as learning, customers and suppliers, 
cause difficulties in evaluation because it cannot be quantified (Yang and Lee, 
1997; Ferdows, 1997). According to Yang and Lee (1997), the inclusion of 
qualitative factors in location choice complicates the decision making because 
it cannot be evaluated by quantitative models and requires subjective 
judgments. They state, that qualitative factors are not included in the location 
decision models in provided research literature, but in many cases the 
qualitative factors are used as primary concerns in the location decisions (Yang 
and Lee, 1997). Further, the research area is lacking for frameworks that could 
present and organize all related qualitative and quantitative location factors into 
a structure for a specific location evaluation (Yang and Lee, 1997). 
Goetschalckx et al. (2002), analyses the location calculation models from a 
supply chain perspective and states that qualitative factors such as exchange 
rate fluctuations, suppliers’ reliability, lead times, stochastic demands, reliability 
of transportation channels, stochastic facility fixed costs, uncertainty of market 
prices, political environment, and stochastic customer service level 
incorporation makes the programming formulations for the supply chain design 
more difficult. 

Ferdows (1997) in his research of companies’ roles states that how a company 
treats the qualitative factors to evaluate new manufacturing locations shows for 
what role the plant is assigned in the manufacturing footprint. If the strategic 
role of the plant is negligible quantitative factors usually dominates in the 
evaluation. As the company upgrades the strategic role of the plant the 
qualitative factors are considered more important. Additionally, he provides the 
example of LEGO company that considers the intangible factors as skills, 
knowledge technologies more important and have not moved the 
manufacturing to low cost countries and still can keep the competitiveness in 
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the market. Further, he states that considerations of qualitative factors could 
expand the scope of the plant capabilities (Ferdows, 1997).   

Another reason is the dynamics of the factors that increases complexity of the 
location selection process. The factors and their importance level can change 
during time (Epping, 1982). However, the importance of the factors can vary 
depending on the industry area, the site where it is intended to transfer the 
manufacturing activities, the strategy of a company (MacCarthy and 
Atthirawong, 2003), product life cycle, and facility type (Yang an Lee, 1997). 
Additionally, Goetschalckx et al. (2002) notice, that not only the political and 
geographical factors change rapidly, the global companies change also by 
merges, outsourcing-insourcing decisions, changes in product groups and 
customer markets. Finally, in the process of selecting location factors, 
additional factors can arise such as duties, taxes, exchange rates and trade 
barriers. Often the dynamics of factors issues and related questions are 
answered based on intuition rather than on systematic analysis (Goetschalckx 
et al., 2002). 

The critical factors that should be considered in new manufacturing location 
decisions are analysed by many scholars that provided models, categorisations 
and frameworks for decisions support. The following Table 1 provides the 
summary of fourteen researches that analysed factors to consider in 
manufacturing location decisions that, also, might be relevant in manufacturing 
reallocation decisions. The most common factors were product standard cost, 
taxation and incentives, proximity to the market, and capacity.  

Bruch et al. (2014) state that, mostly, all researchers focus on location factors 
that should be included into considerations in opening new plants or relocating 
plants. Considering that location factors are different in different cases, less 
research is done in considering the production movements between existing 
plants within manufacturing footprint. Bruch et al. (2014) analyse the location 
factors that are specifically related to manufacturing relocation between existing 
plants and identify critical factors on the success such as production equipment, 
work organization, market /product, project management, under these factors 
follows sub-questions to be answered during production relocation 
considerations. 
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Table 1. Factors identified from the literature (1 - Dubois et al., 1993; 2 - Bolisani and 
Scarso, 1996; 3 - Ferdows , 1997; 4 - Yang and Lee,  1997; 5 - Goetschalckx et al, 
2002; 6 - Vereecke and Van Dierdonck, 2002; 7 - MacCarthy et al., 2003; 8 - 
Christodoulou et al., 2007; 9 - Galan et al., 2007; 10 - Mentzer, 2008; 11 - Farahani et 
al., 2010; 12 -Bruch et al., 2012; 13 -Chen et al., 2013; 14 - Lampon et al., 2015.) 

 

Factors/Authors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total 

Economic   

Cash flow                               

Capital expenditures 1     1   1 1 1 1 1 1   1   9 

Project expenses (onetime expense)             1       1       2 

Material cost     1 1   1 1     1 1 1 1   8 

Labour cost 1 1 1 1   1 1 1 1 1 1   1 1 12 

Utilities       1   1 1 1 1       1   6 

Freight cost 1 1 1 1 1   1 1 1 1 1   1 1 12 

Taxation and incentives 1 1 1 1 1 1 1 1 1 1   1 1 1 13 

Inventory cost 1             1   1 1       4 

Profitability                               

NPV (Net Present Value)                     1       1 

Payback 1                   1 1     3 

Product standard cost 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14 

Financial risks                               

Market size (Volumes) 1 1 1 1 1   1   1 1   1 1 1 11 

Exchange rate 1       1   1           1   4 

Market and sales   

Proximity to market (current and 
anticipated) 1 1 1 1   1 1 1 1 1   1 1 1 

12 

Competition in the 
market/competitors 1 1 1 1 1 1 1   1 1     1   

10 

Government and laws   

Laws and regulations 1   1 1 1   1   1     1 1 1 9 

Governmental incentives 1 1 1 1 1 1 1 1 1 1   1 1 1 13 

Political stability 1 1 1 1 1 1 1   1   1 1 1 1 12 

Sourcing and purchasing   

Supply Chain (internal/external 
logistics, transportation, planning, 
lead times, infrastructure etc.) 1 1   1 1   1 1 1 1   1 1 1 

11 

Suppliers (quality, reliability, 
proximity, availability)   1   1 1 1 1 1 1 1 1 1 1   

11 

Human Resources   

Competence and knowledge 1 1 1 1   1 1 1 1   1   1 1 11 

Availability of workforce 1 1   1   1 1   1   1   1 1 9 

Operations and R&D   

Make or buy decisions (product 
complexity)   1           1   1   1     

4 

Ensuring product quality 1 1     1   1     1 1 1   1 8 

Product life cycle 1 1               1   1     4 

Proximity to R&D or other company 
facilities 1     1     1 1       1     

5 

Ramp-up (start-up)                     1       1 

Capacity 1 1   1 1 1   1 1 1 1 1 1 1 12 

Sustainability   

Human and environment       1     1   1   1   1   5 

Corporate/ MF Strategy   

Core competences, depth of 
engagement (DoE), strategy 1 1           1   1       1 

5 



Theoretical background 

11 

 

As it was provided earlier the manufacturing location decisions are supported 
by evaluating qualitative and quantitative location factors. One of the 
quantitative factors that are estimated in the manufacturing location decision is 
economic factor and cost estimations. The calculations of costs are made of 
raw materials, product, transportation, energy, water and land (Galan et al., 
2007), manufacturing costs, labour, construction and leasing (MacCarthy et al., 
2003) relocation costs (Lampon et al., 2015), cash flow (Goetschalckx et al., 
2002), exchange rate fluctuations (Chen et al., 2013). Additionally, the cost 
calculations could be divided in fixed and variable costs. The fixed costs 
estimates installation and start-up cost, along with investments. Variable costs 
include transportation, operations, production, services, distribution, logistics, 
waste disposal, maintenance, and environmental cost (Farahani et al., 2010).  

The qualitative factors such as laws, employees’ motivation or quality of work 
environment requires knowledge of specific area or just “yes” or “no” answer 
(Bjelkemyr et al., 2013), sometimes the estimations could be based on intuition.   

Yang and Lee (1997) paper was one of the first that presented the analytical 
hierarchy process (AHP) model for location decisions. In this model qualitative 
and quantitative factors were combined. Following the AHP method the 
quantitative factors are calculated by their corresponding values, while the 
qualitative factors are measured by rating scale (1 to 10). In AHP model for 
location decision support, they mostly focus on opening new location or existing 
plant relocation types and comparison of several locations. The first step of the 
model is to choose the relevant factors that match new location characteristics 
for considerations and then different alternatives are evaluated and compared. 

 

Manufacturing transfers cannot be viewed in isolation, the strategic and 
transformational environment should be considered, since new 
interdependencies appear, and roles of the players changes in the 
manufacturing footprint (Slepniov and Waehrens, 2008). Interdependencies 
also appear on the operational level where sometimes is needed to coordinate 
the start-up and ramp-down of manufacturing between the different operational 
units (Cheng et al., 2010; Fredriksson and Wänström, 2014). Often the 
decisions to relocate the manufacturing are taken without considering the 
consequences of the changes and the impact on organization and operations 
(Bellgran et al., 2013). As Ferdows (2009) notes, cost benefit calculations are 
impressive for decisions support, but if the attention is only there, the 
companies risk missing the bigger picture. 

The manufacturing transfers to low cost countries are destabilizing 
manufacturing footprints in many companies (Ferdows, 2009). Slepniov and 
Waehrens (2015) notes, that configuration of operations in manufacturing 
footprint becomes more complex including interactions between plants, 
suppliers and customers.  Considering in-process effects  and that transferred 
manufacturing is interrelated with sending plant’s activities, some companies 
discovered higher costs associated to interaction between sites. The 
manufacturing transfer requires a high degree of cooperation and 
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documentation that generates additional costs for the sending plant (Slepniov 
and Waehrens, 2015). 

Christodoulou et al. (2007), notes that the changes of manufacturing location 
have an impact on transportation distances; can have higher logistics and 
inventory costs. It also can have an impact on customer service due to 
increased response time because of the longer distances.  

Taking in mind labour cost the managers need to consider the scope of manual 
work in the plant. If the plant’s manufacturing is based on manual work, the 
transfer to lower cost countries can be beneficial. If the company’s 
manufacturing is highly automated it might not be beneficial to move the 
manufacturing to a lower cost country. Another advantage that is expected from 
the production transfer is lower cost of raw material supply. However, it could 
appear that the cheaper material does not fulfil the quality requirements and 
specifications. Another area that could be affected by the transfer of production 
is the ability to be close to a new product development function to increase 
innovation and the protection of intellectual property (Christodoulou et al., 
2007). 

Ferdows (2009) states, that production know-how is dynamic. More specifically, 
those who do more learn more and if they focus on improving the process they 
develop deep expertise. It is not easy to transfer the knowledge and the transfer 
of manufacturing slows down the process of developing expertise. Furthermore, 
Slepniov and Waehrens (2015) states that receiving plants execute tasks by 
following sending plant’s inputs, transferred tasks becomes more standardised, 
and new sites do not contribute by creativity and innovation to new products 
development. In turn receiving plants gain more control over key relations such 
as suppliers and customers that creates challenges for sending plant 
management.  

Considering that more activities are outsourced in new locations Ferdows 
(2009) notes, that new threat appears by means of that suppliers might use the 
knowledge of product manufacturing and turn into the competitors. Other 
noticeable pattern is that suppliers started to offer wider range of services as 
product design, taking care of raw materials procurements, which reduces the 
knowledge of the focal company and make it more dependable on the supplier; 
further the company loses the knowledge and ability to control the development 
of the product (Ferdows, 2009). 

Lastly, the manufacturing transfers have an impact on productivity and 
atmosphere between companies’ employees that create instability and 
uncertainty and leads to most valuable employees leaving the company. The 
transfers of manufacturing put more pressure on existing plants to justify their 
new investments, manufacturing quota and allocation, and finally existence 
(Ferdows, 2009).  
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3 Method and implementation 

This chapter introduces the research design i.e. the research method, case 
selections, data collection techniques and case descriptions. Secondly, it 
describes the research process i.e. how the literature review and data collection 
were done to answer the research questions. The chapter closes by describing 
the process of how the data analysis was performed, as well as a discussion 
about validity and reliability of the research design. 

 

According to Yin (2003) the research design is more than a working plan. The 
purpose of the research design is to ensure that the acquired results address 
the research aim and research questions. This section presents the research 
design of the study where the aim of this thesis is fulfilled by means of a 
literature review and multiple case studies. 

 

The research method used in this thesis has been a multiple case study, where 
one case has been the main study and two cases were used as reference 
cases. The subsequent considerations have led towards the chosen research 
method. 

As mentioned in the beginning of this report there are many areas that need to 
be considered when it comes to manufacturing reallocation decisions and such 
decisions can impact many areas within a company’s manufacturing footprint. 
The decisions are also complicated and need to be evaluated. The context in 
which the main study was done for this thesis (i.e. within a real reallocation 
project in a manufacturing company) created an opportunity to answer the three 
research questions. 

Furthermore, using a multiple-case study design enabled a cross-case 
comparison and analysis between the different cases (Williamson, 2002), and 
set the stage to create the understanding of the phenomenon within a real life 
context (Yin, 2003).  Williamson (2002) further states that a case study can be 
used when theory and research are still in their early stage and when 
terminology and definitions are not clear or widely accepted. 

As it was mentioned in previous sections most of the researches focuses on 
location factors that should be taken into consideration when opening new 
plants or relocating whole plants (Bruch et al. 2014). Considering that location 
factors are different in different location approaches (Vos, 1991), the main case 
study helped to investigate the critical factors that are considered when 
production is specifically moved between existing plants that are within the 
same manufacturing footprint. Following Eisenhardt (1989), the case studies in 
this situation created an opportunity to test and build theory where the aim was 
to build theory rather than to generalize (Yin, 2003).  

The unit of analysis was chosen to be the reallocation decision making in Figure 
3. However, there was no possibility to study the reallocation decision directly. 
Instead, two phases (pre-study and transfer project) have been studied which 
should provide insights into the manufacturing reallocation decision. First, the 
decision making of the manufacturing reallocation was investigated in 
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retrospect. Second, the analysis of the transfer project created a possibility to 
see if anything was missed in the decision making. Additionally, it was possible 
to identify the effects that appeared during the transfer project execution that 
was not included in the pre-study phase. 

 

 

 

 

 

 

 

 

 

In summary, the reason for using a multiple-case study as a method was due 
to the contemporary nature of the event being studied and that it created an 
environment where the authors could engage in a more exploratory way (Yin, 
2003).  

 Case selections 

Before choosing the case companies for the research, a set of criteria was 
established that would fulfil the research aim. The first requirement was to find 
case companies that operate globally within a manufacturing footprint.   
The second criterion was that the companies had to have experience in transfer 
of manufacturing and preferably companies that had a reallocation project 
already on-going. This lead to choosing three cases; specifically Case 1, Case 
2 and Case 3 as provided in Figure 4 below. All companies wished to stay 
anonymous. 
 
 
 
 
 
 
 
 
 
 
 
 
Case 1 

The chosen company for the main case study research method is entitled 
Company A .The company was a business unit within a larger corporation X 
that had many plants distributed globally and operated within a manufacturing 
footprint.   

 
Company A 
 
 

Company B 

Corporation X Case 1 (Main Study) 

Case 2 (Reference) 

Case 3 (Reference) 

Figure 4: The chosen cases for the research 

Transfer project 

Decision making 

Manufacturing reallocation project 

Pre-study 

Figure 3: The phases of the manufacturing reallocation project  
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Company A was a Swedish manufacturer that focused on developing and 
manufacturing final products and served 125 markets worldwide. The Swedish 
plant where Case 1 and Case 2 were conducted manufactured key sub-
components for the final products and had various manufacturing processes 
such as turning, grinding, painting and assembly etc. The Swedish plant was 
seen as the core plant, which meant that they were responsible for supporting 
manufacturing in their other hubs which were located abroad when it came to 
technology and best practices. At the moment of writing master thesis the 
Swedish plant was responsible for two hubs that produced similar products/sub-
components/parts. One of the hubs was located in Brazil and the other one was 
located in China.  

Company A and its employees had several years’ experience in dealing with 
manufacturing transfers and had by this gained valuable knowledge about the 
subject. The research was started right after the decision was taken to 
reallocate manufacturing of sub-components. The project concerned 
reallocating part of manufacturing from the Swedish plant (sending plant) to 
their oversee plant (hub) in Brazil (receiving plant). This created an ideal 
possibility to investigate, analyse and conduct the research in a real context 
(Yin, 2003). It was also beneficial that the decision was recently done which 
meant that information was fresh. In summary, the case company had all the 
desired attributes to answer our research questions and to fulfil our research 
aim.  

Case 2 

Company A had some years ago started a project which concerned opening a 
new manufacturing plant in China, i.e. a new manufacturing location. The same 
Swedish plant was assigned as responsible to manage and execute the project 
in opening the new plant. This project was analysed in retrospect as a reference 
case in order to find possible links and other factors not considered in Case 1. 
Additionally, this case analysis gave the opportunity to see what effects 
appeared after the decision was taken to open the new plant.  

Case 3  

Company B was a manufacturer of other products and belonged to the same 
Corporation X as Company A. The company had a wider manufacturing 
footprint and organization compared to Company A. The company had a 
department called Industrial development which Company A also had. It had 
the responsibility of optimizing Company B`s manufacturing footprint globally in 
order to make sure they had sufficient capacities in their plants across the globe 
in order to meet demand. They had gained a lot of experience of operating 
globally and thereby it was seen as good opportunity to analyse them. This case 
was studied in general since Company B had many projects concerning 
manufacturing reallocation. They were picked to be the last reference case. 

3.2.1 Data collection techniques 

The case study relies on combining many sources of evidence for data 
collection ranging from interviews, documents, and observation where the data 
is primarily qualitative but can be combined with quantitative (Williamson, 2002; 
Yin, 2003). The choice of the type of techniques to gather the data was based 
on the nature of the case study and because there was a need to explore the 



Method and implementation 

16 

area of reallocation (manufacturing transfer between existing plants) factors 
and effects. For data collection document analysis, interviews, observations 
and workshops were chosen. 

Document analysis 

According to Bowen (2009) document analysis is a systematic process for 
reviewing and evaluating documents. The document analysis can offer the 
background and context, ideas for additional questions to be asked, additional 
data, a means of tracing change and improvements, verification of findings from 
other data sources (Bowen, 2009). Additionally, Bowen (2009) states that 
document analysis could be the most effective way of gathering data when the 
events have finished or some details are already forgotten. The document 
analysis is an efficient method, easy to access, less costly, clear and exact. In 
all three cases, financial documents, manuals, proposals, application forms, 
reports, and records were analysed. However, it is not enough to only use 
document analysis. In order to minimise the bias that could arise from the 
researcher the best strategy is to use combination with interviews and 
observations (Bowen, 2009). 

Interviews 

Interviews are used on people to get their opinions, reasons and beliefs etc., 
on facts and events from the past, present or future. The focus is on getting 
data on facts that cannot be gathered from observations or facts that was not 
captured in the past (Blessing and Chakrabarti, 2009). In Case 1 and 2 not all 
documentation was available from Company A to fulfil the research aim. This 
was one of the motivations for using this technique. Interviews are used 
frequently in case studies (Williamson, 2002) and are insightful and centre 
directly on the case study topic (Yin, 2003) or in this case our aim. There are 
many different types of interviews that can be used. The one that was used 
most frequently in this research was the semi-structured interviews. Semi-
structured interviews were carried out in order to get to know the subject and to 
identify areas of interest within the limited amount of time that the authors had. 
Williamson (2002) mentions that semi- structured interviews can be used to let 
the responders express their views and concerns within a particular subject, 
and yet let the interviewer have some control over the process. Furthermore, at 
times some exploratory interviews were used such as the unstructured 
interview (Blessing and Chakrabarti, 2009), which according to Williamson 
(2002) generates insights into people or lets the interviewer explore a subject 
more in-depth. This was valuable when interviewing people with key 
responsibilities that had a lot of influence on the decision making process or 
supported it at Company A and B. 

Observations 

Observations are done in real time and are recorded either by taking notes or 
recordings of various types (Blessing and Chakrabarti, 2009). It is a technique 
for understanding people’s behaviour and what is happening in a certain setting 
(Williamson, 2002).The observations can be done in different types of 
environments such as on a factory floor or in meetings etc., and be used as a 
help in collecting additional information about a topic being studied.(Yin, 2003). 
For this study observations were only done in Case 1 during weekly meetings 
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between members of Company A (sending plant) and the plant in Brazil 
(receiving plant). The meetings gave insights into the receiving plant and what 
they were considering during the reallocation decision, as well as further issues 
that came up during the manufacturing transfer. 

Workshops 

Workshop technique was used to evaluate the findings from all three cases. 
Only the members from Case 1 were participating because the focus was on 
reallocation of manufacturing. The goal was to discuss the factors and effects 
that a reallocation project implies and if any factors from the other cases are 
applicable. Furthermore, the importance of understanding the factors before a 
decision to reallocate was discussed.   

 

The research process of this master thesis could not be explained as structured 
and sequential. The research process is presented in Figure 5 and can be 
viewed as iterative. The interviews, literature review, analysis, observations and 
workshops were done in an iterative manner because it was needed to be 
flexible when more data came up during the case study. The new data needed 
to be checked and investigated further by reviewing additional literature and 
raising new questions. 

This research process allowed collecting a significant amount of information for 
the three research questions. When the data was collected it required careful 
analysis and judgement to divide and assign the information to each research 
question by linking the understanding and knowledge that was acquired from 
the research papers. 

Figure 5: Research process 
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3.3.1 Literature overview  

As Blessing and Chakrabarti (2009) state, the literature review is used to 
present the current state, context, and reasons why the research is made in a 
specific area. The literature review is used to provide descriptions, analysis, 
and critique of existing researches. Additionally, it helps to show for the reader 
the gaps and the reasons for the chosen research topic (Blessing and 
Chakrabarti, 2009). 

In this thesis, the literature review was conducted as a basis for data collection 
in order to identify the location factors that are considered during location 
decisions, their quantification and evaluation and finally how the sending and 
receiving plants are affected by manufacturing transfers. The literature review 
was a strategic research choice that went together with the case study method 
and supported the analysis of the issues. 

The literature overview was made in three phases. The first phase was to create 
the awareness of the manufacturing footprint area and identify the main 
terminology and key words. The relevant literature search was made by using 
the data bases Journal Storage (JSTOR), EBSCO, Emerald Journals Science 
Direct (Elsevier), Scopus, and with the use of key words such as: manufacturing 
footprint, - and industrial footprint. The relevant articles were identified by 
reading the titles and abstracts. After this search strategy few articles were 
found that used terms such as “Manufacturing or Industrial Footprint”. Later 
after reading Cheng et al. (2015) article ‘’International Manufacturing Network: 
past, present, future’’ it was realised that manufacturing footprint is a new 
concept that mostly is used in the industry, while not so well addressed in 
academia. Using Christodoulou et al.(2007) definition of the manufacturing 
footprint, the search of articles was directed by using the key words such as 
“International Manufacturing Network”, “Manufacturing Network”, 
“Manufacturing Network Design”, “Manufacturing Network Configuration”, 
“Manufacturing Network Coordination” which expanded the number of articles 
found in the data bases. The relevance of the articles was identified by reading 
the titles and abstracts once again. The most relevant research papers where 
collected and saved in a data base that was designed in Excel for structuring, 
and further reading and analysis. The articles that were collected in the data 
base were analysed further by reading them in their entirety by two authors 
separately and later the relevance was discussed. Following the scope of this 
master thesis the articles that were written from supply chain perspective were 
excluded.  

After exploring the manufacturing footprint research area the second phase 
followed. In this phase key words were established focusing more on master 
thesis research questions. The same databases were used, the key words 
were: “critical factors”, “location factors”, “location parameters”, “effects AND 
offshoring”, “effects AND outsourcing”. Again, the choice of most relevant 
articles was made by reading titles and abstracts of the articles. The important 
papers were collected in the data base and read by authors separately and then 
the relevance was discussed. The authors created a table where each relevant 
article was placed. Notes were made about the factors and effects that each 
article contained. 
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When Case 1 was initiated in Company A, and after initial interviews and 
analysing company documents, it was realized that more specific literature was 
required. Specifically, about critical factors that are considered during the 
location decisions and more precisely, when the transfer of production is 
conducted between existing plants that are already operating within the same 
manufacturing footprint. The search for the research papers were conducted in 
the same way as at the beginning, but it was realised that there were only a few 
articles discussing this area. In purpose to collect more accurate information 
concerning the research scope and aim the “snowballing method” was used. 
This describes the third phase of literature review. The snowballing tactic is 
explained as when the researcher access information though other informants 
provided information (Noy, 2008). In this phase the literature review was 
performed by going through all collected articles and checking the references 
that was used by authors.    

The method was used by trying to find the most relevant articles where location 
factors, evaluation and effects of reallocation are mentioned and analysed. The 
articles that gave the most fruitful results and helped to identify the most 
valuable articles were the following research papers:  

 Bruch, J., Wiktorsson, M., Bellgran, M. (2014). On the production 
location decision: a case study on process and criteria, 

 Cheng, Y., Farooq, S., Johansen, J. (2015). International manufacturing 
network: past, present, and future, 

 MacCarthy, B. L., Atthirawong, W. (2003). Factors affecting location 
decisions in international operations – a Delphi study. 

After a review, 14 of the most relevant articles that define critical factors for 
location decisions were chosen. These articles and factors were collected and 
summarised in a table that is provided in theoretical background.   

3.3.2 Data collection 

 

Interviews 

The knowledge about the current transfer project that was underway in Case 1 
at Company A, and which was chosen to be the main study was limited at the 
beginning of the thesis. Therefore, prior to the work being started a visit at 
Company A was made in January to get familiar with the company. During the 
meeting the first unstructured interview was performed with the Core Plant 
Manager with the intention of exploring the area deeper and to find out what 
literature would be needed to analyse during the literature study. At the 
beginning of March the data collection was started and done for three months.  

The people that were asked to participate in the semi-structure interviews in 
Case 1 were selected based on their involvement and their role, and also 
because of their experience in dealing with production transfers in the past at 
Company A. There was limited knowledge about the project that was 
undergoing in Case 1, so it was decided that semi-structured interviews would 
be an appropriate technique to let the interviewees to talk freely but at the same 
time to keep interviews on track. The questions that were selected to guide the 
interviews were based on the initial meeting with the Core Plant Manager and 
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from the extensive literature review that was done prior to the semi-structured 
interviews. See Appendix 1 for the interview guide. Both authors were present 
at all interviews and all interviews were recorded digitally with the purpose of 
later coding and analysing them. Due to the fact that the research design was 
of an iterative nature, not all interviews were conducted at the same time. This 
meant that the questions in the consecutive semi-structured interviews were 
changed and modified based on what was found in the prior interviews. 
Furthermore, some questions were modified depending on the respondent’s 
position in the company and involvement in the current project. However, all 
interviews were kept within the topic of interest. This choice of approach was 
the same for Case 2 and Case 3, where the people were chosen because of 
their role and knowledge within the area. Interviews were done mostly face to 
face in Company A because the authors were present at that location. However, 
conference calls were made with people that were located across the world and 
not able to participate in face to face interviews, such as in the case of Company 
B. In some interviews, the interviewees used presentations of documents as a 
supplement to answer questions, which was also used as data for the research. 
Tables 2, 3 and 4 below shows what participants were chosen for the interviews 
in all three cases, as well as the cumulative time during all interviews. 

    Table 2: Interviewees in Case 1, Company A 

Interviewees Case 1 
Nr. of 

occasions  
Total 

Duration 

Vice President Industrial Strategy  1 25 min 

Director Component & Technology Planning 1 25 min 

Project Leader at Brazilian plant 1 44 min 

Project Leader 2 94 min 

Business Controller 1 25 min 

Manager Project Management, Industrialization 
and Core Plant 

2 67 min 

Table 3: Interviewees in Case 2, Company A 

Interviewees Case 2 
Nr. of 

occasions  
Total 

Duration 

Manager Project Management, Industrialization 
and Core Plant  

1 37 min 

Manager for Quality 1 64 min 

Project Leader 1 35 min 

Table 4: Interviewees in Case 3, Company B 

Interviewees Case 3 
Nr. of 

occasions  
Total 

Duration 

Industrial Development Director (Asia-Pacific Region) 1 57 min 

Industrial Development Director (America´s Region) 1 55 min 

 
 
 
Document analysis 
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The unique opportunity of being present at the Company A at all times during 
Case 1 and Case 2 gave access to Company A`s internal data base as 
mentioned previously, which contained valuable information for the research. 
One major document was the economic calculation sheet that was used for 
investment calculation for the projects. It contained different costs that the 
transfer project would imply and the financial impact that would arise after such 
an investment. This document was a start in trying to identify what factors they 
consider when performing a manufacturing reallocations and what impacts they 
would imply. Furthermore, the concept material for the project was investigated 
which was used by the operational level personnel. This material served a base 
for the investment calculation spread sheet and contained information and data 
on how the new processes and layouts would look like in the new plant, such 
as in the example of Case 1 and Case 2. It also contained a risk analyses and 
other costs that would arise during the and after the reallocation project. The 
final document that was analysed was the investment request document.  This 
document was used by managers at headquarters for Corporation X to make a 
decision if a transfer or any other investment was financially and strategically 
viable. It was seen as the most important document because it was the 
document used for making decisions. All documents were analysed by both 
authors to find clues that would help us in the process in answering the three 
research questions. There were more documents available, that expanded the 
understanding about Case 1 and Case 2; however they were not seen as 
relevant to mention here. Some documents were presented and given during 
interviews as mentioned previously. The authors consulted people responsible 
for the documents when there was a need to clarify terms and abbreviations in 
the documentation or if there were any further questions. However, it’s worth 
noting that the spread sheet for investment calculation was explained in depth 
by the Business Controller at several occasions during Case 1 in order to 
understand how the calculations were performed and what financial effects the 
manufacturing reallocation would imply. 

The three main documents in summary that were analysed: 

 Economic calculation sheet: Used to calculate the investment cost 
associated with the reallocation project or any other investment in 
Corporation X, and is used as a standard internally. Includes information 
such as cash flow, pay-back time and profitability for an investment etc. 
Were accessible for all three cases. 

 Investment request document: A standard document used in 
Corporation X that presents an investment request such as a reallocation 
of manufacturing to the top management at headquarters. This 
document is used together with the economic calculation sheet at 
decision making in headquarters. The authors had access to these 
documents for all three cases. 

 Concept material: Used as support to calculate cost associated with 
the project. Included information of workforce and equipment needed at 
the receiving plant or new plant location. Also included concepts of 
layouts for the processes at the receiving/new plant and potential risks 
associated with the reallocation. This document was not accessible from 
Company B, because a specific localization project was not analysed as 
it was in Case 1 and Case 2. 
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Observations 

Observations were only done in Case 1 because of the on-going transfer 
project. The Project Leader and the Core Plant Manager for the Swedish plant 
in Case 1 were part of reoccurring meetings with the Brazilian project leader. 
These meetings were seen as a good opportunity to collect data for the 
research because they dealt with different stages of the transfer project. The 
authors were physically present and conducted observations during these 
meetings and were not participating in the discussions. Notes were taken by 
both authors and were analysed afterwards. The observations that were 
performed after the decision gave more insights of what factors they considered 
in the transfer project as well as what effects and impacts different decisions 
imposed on the sending and receiving plant. The observations were performed 
by observing conference calls between the Brazilian and Swedish plants project 
leaders. A total of two observations were performed, both lasting about one 
hour each.  

Work shop 

After all of the major data was collected, analysed and compared from all three 
cases to the literature, a number of factors were identified and grouped 
according to categories. These factors were used and presented to the 
members of Case 1 in a workshop, where the factors’ relevance and importance 
were discussed. The discussion served as a further input and supported the 
goal of fulfilling the research aim. Moreover, further discussions about the 
possible effects that the manufacturing transfer could have on the sending and 
receiving plant were discussed. Similarly, it created an opportunity to reflect on 
what was found in the remaining cases and discuss if it was relevant for their 
projects.  

In summary the techniques were used in an iterative manner as seen in Figure 
3, and combined with the literature overview during the course of the study. 

 

The data collection during the case studies contained vast amount of 
quantitative and qualitative information that had to be analysed in a strategic 
way. Transcriptions of interviews and coding were done by both authors. The 
factors and the effects of the transfer decision were identified from the raw text 
that was coded from interviews as well as notes from the observations. 

Documents were analysed in a similar way by going through them and noting 
what factors were considered, and if there was any mention of transfer effects. 
Furthermore, the documents were analysed to identify how the factors were 
calculated. All identified factors that were mentioned in interviews, documents 
or in observations were put in a spread sheet under special categories. This 
was done through all three cases in a similar manner to make it easier to 
analyse. In summary, analysis was done in each case separately and then 
compared between cases. After the cross case analysis a comparison was 
made with the literature. 
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This study was designed to be done in an explorative manner. Meaning that it 
is not made to be generalized to a broader population which Yin (2003) calls 
statistical generalization. Instead it aims at what is called analytical 
generalisation, where one tries to generalize the results of a study to a broader 
theory (Yin, 2003). There is an advantage also of using multiple case studies 
where one can compare findings and results in two settings before drawing 
conclusions.  

In order to increase the construct validity, several techniques for data collection 
was used and it is also believed that by being at Company A during a long 
period of time would increase the construct validity. The reason being, that 
some members that were participating in the case studies could review the 
findings during the research and eliminate misinterpretations. This also led to 
an opportunity to add any new information or to further clarify already made 
findings (Yin, 2003).Triangulation of data collection was expected because of 
the combination of several techniques which also increases the construct 
validity (Eisenhardt, 1989, Yin, 2003). 

Representative people were chosen to be interviewed in the cases that were 
working with production transfers, in order to minimize the threat to external 
validity (Blessing and Chakrabarti, 2009). Furthermore, the research was done 
in a real-time setting, i.e. manufacturing transfer project as well as in a 
retrospective manner. This would allow us to go back and verify or follow up our 
findings. 

The reliability of the research was expected to be high because of the 
“transparency” in the techniques being used which would hopefully let others 
repeat the research under similar conditions. As well as that the authors used 
a database to store all the information from all techniques used, including 
interviews, transcripts and audio in addition to company documents. This made 
accessing information at later points during the research easier (Yin, 2003).
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4 Empirical Findings  

This chapter presents data that was collected in main Case 1 and reference 
Case 2 in Company A, as well as reference Case 3 in Company B. Each sub-
chapter presents a case description and the scope of the project, decision 
process, factors that were considered in the decision making, how these factors 
were calculated and evaluated, and what effects were identified.  
Since Company A and Company B both belonged to Corporation X they had 
the same overall guidelines with respect of how to perform calculations. 
However, these guidelines were not rigorous and allowed some adjustments 
depending on the business unit and context. 

 

In Case 1 a project was initiated in Company A, concerning the reallocation of 
sub-component manufacturing from the Swedish plant to the Brazilian plant. 
Figure 6 illustrates the final product that consists of sub-components; sub-
components in turn consist of individual parts (Part 1 and Part 2). The parts of 
the sub-component are divided into core parts, strategic parts, flexible and non-
core parts. Core parts are parts or processes for which in-house development, 
design and manufacturing will give Company A competitive advantages from a 
strategic and financial perspective. Strategic parts are parts or processes for 
which in-house development, design, and manufacturing will give strategic 
competitive advantages. Flexible parts are parts or processes that Company A 
has capabilities to produce, but does not give any strategic value of 
manufacturing in-house. Non-core parts are parts or processes that can be 
outsourced to suppliers. 
 

 
The plant in Sweden (sending plant) was the manufacturer of sub-components 
and was an internal supplier for the assembly of the final product in the Brazilian 
and other Swedish plants. Final products that were assembled in Sweden were 
mainly sold in the European market. Final products that were assembled in the 
Brazilian plant were sold in the South and North American markets. Figure 7 
illustrates a part of Company A’s manufacturing footprint configuration before 
the reallocation of the sub-component manufacturing to the Brazilian plant 
(receiving plant).  

Sub-component 

Part 2 

Final product 

Figure 6: Simplified architecture of the final product  

Part 1 
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The manufacturing reallocation project initiation came from the Brazilian plant. 
Due to political instabilities and other reasons, the Brazilian currency value 
against the dollar was decreasing that triggered changes in the FINAME Index. 
FINAME Index is a governmental benefit provided by Banco Nacional de 
Desenvolvimento Econômico e Social (BNDES), the development bank in 
Brazil that focuses on Brazilian economic growth. Specifically, through FINAME 
Index, BNDES supports new machines and equipment acquisition that are 
manufactured in Brazil and fulfils provided requirements. The main requirement 
of FINAME is that manufacturing companies have to meet 60% of value and 
weight (kg) respectively of localised manufacturing in Brazil. Essentially, the 
FINAME financial tool is beneficial for customers who want to buy a new 
machine or equipment in Brazil. Doing so, will grant the customer’s an interest 
rate on their loan from the bank of ~3% instead of the normal ~16%. Not having 
FINAME makes it difficult to compete in the Brazilian market. The changes in 
currency value that affects the FINAME Index made Company A decide to 
localise 75% of total value and weight of sub-components in order to avoid the 
risks of going below the minimum limit of 60%.  

The Brazilian plant informed headquarters about the upcoming risks and 
concerns of losing FINAME on the final products. The investigation was started 
on what components were possible to localise in Brazil to secure FINAME. It 
was chosen to investigate reallocation possibilities of sub-components from 
Swedish plant.  The plant in Sweden was appointed to support the Brazilian 
plant in collecting data about the manufacturing of sub-components and 
facilitated the preparation of project investment request for headquarters’ 
approval. The Swedish plant was using the economic calculation sheet to 
calculate the costs regarding the reallocation project. The Brazilian plant was 
supporting the calculations by providing data from their site i.e. local material 
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Figure 7: The configuration before the manufacturing reallocation 
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cost, labour cost, etc. The Swedish plant based on their previous experience 
working on similar projects, and with the knowledge of the sub-component 
manufacturing was providing their suggestions and insights of investments 
needed, time for the project and the scope of localization of sub-components to 
the Brazilian plant. Due to time pressure to start the project and fulfil FINAME 
regulations, the Brazilian plant shortened the time for the project from the 
suggested 15 months to 8 months, reduced investments that were suggested 
from the Swedish plant, and submitted the investment request to headquarters. 
Furthermore, due to the time constraints and miscommunication between the 
sites the Brazilian plant missed some details such as testing and verification of 
new supplied materials. This later had an impact on project investments and 
caused more pressure to meet deadlines in the project. The investment request 
was submitted without the Swedish plants approval and agreement. The 
submitted investment request and project were approved by headquarters. The 
scope would be to reallocate 30% of the Swedish plant’s manufacturing of sub-
components to the Brazilian plant. The Swedish plant would need to supply the 
receiving plant with some strategic parts for the sub-components after the 
reallocation. The reason was that the receiving plant could not manufacture due 
to resources, and Company A did not want to outsource them to suppliers 
because of the make or buy strategy.  

Figure 8 presents how the new part of the manufacturing footprint would look 
like after the manufacturing reallocation of the sub-components to the receiving 
plant. In this scenario the receiving plant would be responsible for the 
manufacturing and assembly of the sub-components, as well as the complete 
assembly of the final products for the South and North American markets. 
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Figure 8: The configuration after the manufacturing reallocation 
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4.2.1 Factors and evaluation in Case 1 

The decision to reallocate the manufacturing from the Swedish plant to the 
Brazilian plant was based on factors that are provided in Figure 9. The figure 
presents the factors that were considered before taking the decision to 
reallocate manufacturing of the studied sub-component. The chart presents the 
findings that were collected from interviews and document analysis.  
 

Figure 9: Manufacturing reallocation factors in Case 1. Based on 6 interviews and 2 
documents. 
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Economic factors 

The economic calculation sheet was made in purpose to compare where the 
most financially viable location for the manufacturing of the sub-components 
would be (at the sending or receiving plant). The alternatives were reviewed by 
checking changes in economic factors. In this case the first alternative was to 
keep the manufacturing in Swedish plant and subsidise FINAME,   the second 
alternative was to manufacture in Brazil and fulfil FINAME requirements. The 
calculations gave the economic facts for making the manufacturing location 
decision. The economic factors category was divided in main focus areas such 
as cash flow and profitability, standard product cost and financial risks. These 
focus areas break down in more detail factors that are included in each area 
calculations. The financial figures calculated in the economic calculation sheet 
were used as an input for investment request preparation.   

Cash flow included all money that moved in and out of the company. From the 
document analysis it was identified that Swedish plant under cash flow 
calculations included:  

Capital Expenditures – These factors were costs associated with investments 
in manufacturing equipment and tools that were needed for the receiving plant. 
They were estimated by inviting the receiving plant’s managers to the sending 
plant and estimating what tools and equipment was needed in the new location. 
Both stakeholders made a list of needed equipment and tools, and investment 
calculations were prepared. After a while the receiving plant’s managers 
reviewed their capabilities in the plant, the equipment needed and investments 
were reduced.  

Project expenses – costs that were calculated in this case were the support 
cost from the sending plant including training and the travel cost for the 
personal. According to the project leader in the sending plant, the cost 
estimation from their side was made based on previous experiences in other 
projects. In the investment request the cost for support was reduced due to time 
pressure, also, the costs for testing and verification of new suppliers’ material 
was not included in the calculations because of the former stated reason. 
Furthermore, the training and support cost were calculated until the start of 
production (SoP). 

Material cost – was calculated according to current costs that were provided by 
suppliers in sending plant. The sending plant, also, included the cost of 
materials that might increase after manufacturing reallocation, because of 
special agreements on volumes with suppliers. The costs for material in the 
receiving plant were evaluated based on current suppliers’ material costs. 

Labour cost - included blue and white collar workers that could be assigned to 
variable or direct labour costs and fixed labour costs respectively. The 
estimation of needed shifts and employees in the receiving plant were 
calculated based on the sending plant’s records and historical data. 

Utilities – the costs for energy and water needed in the receiving plant was 
estimated from historical data. 

Freight cost – the cost for material transportation, custom duties, and 
surcharges in the receiving plant were calculated when it was decided that 
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some of the strategic parts of the sub-component manufacturing would stay in 
the Swedish plant. The calculations of this factor were based on the costs that 
were at that time.  

Packaging – due to transportation distances and necessity to secure the 
strategic parts during shipping, changes of packaging costs were calculated. 
The costs were estimated by using historical data in both plants.  

Taxation and incentives – different taxes and incentives were calculated in both 
countries. The FINAME incentive was included in this area.  

Inventory cost – it was assumed that the value of inventory would decrease in 
the receiving plant because instead of storing complete sub-components, they 
would instead need to store the separate parts that have a lower value. 
However, the physical amount of inventory would increase because the plant 
would need to order a certain amount of separate parts from suppliers. The 
sending plant’s inventory would be lower - or the same level, but with a lower 
turnover. 

The profitability calculations consisted of net present value (NPV), internal rate 
of return (IRR), modified internal rate of return (MIRR) and Payback.  

Standard product cost consisted of the sum of direct material, material 
overhead surcharges, direct labour and conversion (variable and fixed) costs 
for the parts that would be manufactured in the receiving plant. These 
calculations were made by using company’s historical records. 

In the category of economic factors, financial risks were evaluated where 
different scenarios of volumes and exchange rates were simulated. The 
forecasts on volumes were provided by the receiving plant. The exchange rates 
were provided by Corporation X. The risks were calculated by manipulating 
volumes and exchange rates by ±20%. 

Market and sales 

Proximity to the market (current and anticipated) – According to the top 
management and some of the interviewees in Company A, it was important to 
be located in the South and North-American market, even if the volumes were 
not showing desired numbers. One of the interviewees said that if you leave a 
market, it might be even more expensive to re-invest in the future if it comes 
back. No calculations were performed on this factor. 

Competition in the market/ competitors – This factor was not used in the 
calculations. However, one member of the top management who was involved 
in the decision making specified that the Brazilian market was important for 
Corporation X, and securing FINAME was a way of keeping competitiveness in 
the market.  

Sourcing and purchasing 

Supply chain – In the interviews it was mentioned that before the decision was 
made there was no need to put a lot of effort in evaluating this issue, because 
the Swedish plant was already shipping the sub-component to the Brazilian 
plant and approximate costs were known. The approximate costs for logistics 
and freight for the strategic parts of the sub-component were included in 
calculations.  
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Suppliers – were not evaluated in depth before the decision of manufacturing 
reallocation was taken. It was assumed that the Brazilian plant already had their 
suppliers’ base and there would not appear any issues. After the decision was 
taken, suppliers were evaluated in order to make sure that they were capable 
of supplying the right quality of parts and in the right quantity. The volumes to 
be manufactured in the receiving plant would be low, and it was a risk that the 
suppliers would not be interested in supplying the necessary parts. The 
responsibility of evaluating local suppliers was on the receiving plant.  

Human resources 

Competence and knowledge – According to the project leader of the receiving 
plant they had a flexible workforce. This implied that they could move workers 
around where they were needed because of their skills. It meant that it would 
be easier to adapt when the new manufacturing of the sub-components would 
arrive. The cost for training was assumed during the project duration.  

Operations and R&D 

Make or buy strategy - was described as an operational strategy by the 
company. Its purpose was to identify what parts of the sub-component should 
be made in-house (within Company A) and which parts could be bought from 
suppliers. The receiving plant as previously mentioned was not capable of 
manufacturing some parts that were categorized as “in-house”, which meant 
that they would be shipped from the sending plant. Because of the low volume 
to be produced, there was no interest in investing to make “in-house” parts in 
the receiving plant. The parts categorized as “buy” were the parts to be sourced 
from local Brazilian suppliers. This factor was considered before making the 
decision of reallocating manufacturing and some strategic parts were decided 
to outsource to external suppliers. 

Ensuring product quality – The test and verification cost was not calculated and 
was intended to test the sub-components after all the suppliers’ parts and 
manufacturing processes at receiving plant were in place. It was removed from 
the calculation because it would have jeopardised the time plan for the project 
according to the receiving plant. The top management who made the decision 
to reallocate were aware its removal and made the decision to go ahead with 
the project. However, the test and verification was later put back in the project 
after recommendations from the sending plant. 

Product life cycle – Before starting the investigation for the decision support the 
product planning team gave an input if any future design updates or changes 
on the sub-components were planned.  

Capacity- this factor concerned the capacity of the receiving plant in terms of 
tools, machinery, workforce (shifts), and the size and environment of physical 
space. There was no calculation of needed building expansions or investments 
needed for the physical space. The project leader in the receiving plant 
mentioned that there was enough space to fit the sub-component 
manufacturing in the current building.  

Sustainability 

Human and environment – the environmental effects were taken into 
consideration in the receiving plant before the decision to reallocate. Before the 
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decision was made, the headquarters had three months discussions with 
Swedish unions concerning impacts on the sending plant’s workforce. 

In summary, it was noticed that all interviewees were aware and concerned 
about economic figures. The higher management were more focused on cash 
flow, and profitability figures while interviewees that where at the operational 
level expressed their worries about material costs, product quality and changes 
of the sub-components standard cost. According to the manager from 
headquarters, the decision was taken mostly looking into cash flow and 
profitability figures. If the manufacturing would not be transferred to Brazilian 
plant, the corporation would need to subsidise the FINAME incentive that would 
have a higher negative impact on the overall cash flow perspective. 
Additionally, everyone agreed that it was very important for Corporation X to 
stay in the Brazilian market despite that the demand was not high at that time. 
After weighting all pros a cons of the possibilities it was decided to reallocate 
the manufacturing of sub-components to the Brazilian plant. 

4.2.2 Effects for the sending and receiving plants in Case 1 

The effects that the manufacturing reallocation would have were mainly found 
during interviews and observations at Company A. The employees, who 
supported the decision making in terms of providing various kinds of 
information, were concerned with the impact that the reallocation would have 
on the remaining products in the Swedish plant. The specific concern was that 
the product standard cost would increase for the sub-components in the 
sending plant. The first reason is that the plant in Sweden had a lot of fixed cost 
in terms of investments in manufacturing equipment. After the manufacturing 
reallocation the fixed costs would stay the same in the Swedish plant and 
spread across remaining volumes of the sub-components and other products 
still manufactured in the plant. A second reason that could increase the product 
standard cost was that the current suppliers of materials for the sub-
components might increase the material cost, because the sending plant would 
order 30% less material for the sub-components after the reallocation.  The 
increased product standard cost would imply that all sub-components that were 
supplied from the Swedish plant to other plants within Company A would be 
more expensive. This would eventually lead to higher price on the final products 
sold to the end customers.  

Another effect that would appear in the sending plant was under-utilization. The 
concerns about this issue were related with equipment and workforce 
utilization. After the manufacturing reallocation there was no plan to start any 
new manufacturing to fill the utilization gap in the sending plant. The production 
equipment would not work in full capacities. The shifts would be reduced by 
around 20-30% that would not create possibilities to optimise the workforce. 
These under-utilizations would overall mean wastes for the plant and additional 
costs. 

As it was mentioned previously the sending plant would send some parts to the 
receiving plant after the reallocation. The sending plant would need to change 
their set-up in terms of internal logistics of their operations in order to supply 
the strategic parts on time to the receiving plant. This effect was mentioned by 
the Business Controller and the Project Leader in the sending plant.  
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The Core Plant Manager claimed that some parts for the sub-components could 
have two different suppliers, which in that case could complicate the traceability 
of the aftermarket parts. Additionally, by outsourcing more parts to Brazilian 
suppliers would mean losing the opportunity of retaining expertise and core 
competences within machining and development of the parts for the sub-
components. It also might complicate the ability of controlling and ensuring the 
same quality level of the sub-components manufacturing and assembly. 

Another effect that was based on financial figures was the cash flow. Due to 
more money being spent from the company on suppliers and investments, 
would impact the cash flow negatively. However, as it was specified by one 
manager in headquarters, this effect would not matter because it would be 
better than to keep the manufacturing in the sending plant and then have to 
subsidize FINAME. 

 

Several years ago, before starting the project of manufacturing reallocation to 
Brazil (Case 1), the Swedish plant had another project that was related with 
opening a new plant in China. China was seen as a booming market where 
Company A expected to sell very high volumes. The initiative to start the 
investigation and the project came from manufacturing footprint department at 
headquarters. At the time Company A was developing another type of product 
for the BRIC (Brazil-Russia-India-China) countries. The plan was to 
manufacture sub-components for these products in China in order to keep the 
product cost low. 

Before taking the decision to open the plant, three alternatives were considered.  

 The first alternative was to produce the sub-components in Swedish 
plant and then transport them to final assembly in China.  

 The second alternative was to copy the entire manufacturing process 
from the Swedish plant to the new plant in China.  

 The last alternative was only to localize the assembly of the sub-
components with some key processes, and a minimal investment scope. 
Remaining manufacturing of parts would have been outsourced to 
suppliers.  

The third alternative was chosen, because the first and second alternatives 
would have led to a high product standard cost and high investments. After all, 
it appeared that the third alternative was the right choice, because during the 
project implementation the forecasted volumes decreased drastically.  

4.3.1 Factors and evaluation in Case 2 

In this project, the project members were following the same guidelines 
provided by Corporation X for evaluation and investment calculations. Since 
Company A already had a manufacturing site in the new location, it was easier 
to settle in the new location. The factors that were considered before taking the 
decision in Case 2 are provided in Figure 10. 
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Figure 10: Considered factors in Case 2 when opening the new plant. Based on 3 
interviews and 2 documents. 

 

Economic factors 

In economic factors the Swedish plant were evaluating investments, 
profitability, and product standard cost. In the investment calculations capital 
expenditures and project expenses were calculated. 

Capital expenditures - were based on evaluation of investments needed in the 
new location, such as buildings, equipment, tools, and installation etc. The 
investment costs changed during the project when it was realised that one of 
the key processes could not be outsourced due to the make or buy strategy. 
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Additionally, one of interviewees said that these calculations took a lot of time 
and efforts because the scope of the project was not clear from the beginning.  

Project expenses – such as traveling to China, searching and training new 
employees’ costs were estimated based on assumptions of how much 
competence and training was needed.  

Standard product cost was estimated. They knew that the material cost was 
30% lower than in Europe. This factor was specified as an important factor in 
the interviews since the goal was to have low costs of the product in order to 
be competitive.  

Profitability calculations consisted of standard financial numbers, such as net 
present value (NPV), internal rate of return (IRR), modified internal rate of return 
(MIRR) and Payback. 

The volumes and forecasted sales in the new location were provided by 
marketing and sales department and were used as an input for further 
calculations of possible investments. The financial risks of volumes were 
estimated in ±10-20 % fluctuations. During the project, volumes started 
decreasing, and at the end of the project had decreased by 90%.  

Government and laws 

Since Company A already had a manufacturing site in the new location, it was 
easier to settle in the new location. Thereby, political and governmental factors 
were no real concern according to the project leader. 

Market and sales 

Proximity to the market could be named as a strategic factor and driver of the 
project that was considered in the manufacturing footprint department.   

Sourcing and purchasing 

Supply chain – the cost for logistics was calculated and evaluated after 
providing all the information to the decision makers. However, the evaluations 
were based on assumptions because Corporation X had already suppliers for 
their other business units in China. The Swedish plant was cooperating with 
one project leader from the purchasing department from another business unit 
to help with the estimations.  

Suppliers – since the decision was taken to outsource all the parts and not to 
follow the “make or buy” strategy the suppliers’ quality, reliability, and 
availability was an important factor to consider. However, the project manager 
for quality claimed that it took more time and effort to evaluate and train new 
suppliers than it was expected. The interviewee specified that the reason might 
have been because of the weak involvement of suppliers from the beginning of 
the project.  

 

 

Human resources 

Competences and knowledge – of workforce was considered before taking the 
decision. The availability of workforce was considered to see what current 
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competences and knowledge of sub-component manufacturing were available 
in the new location. The Swedish plant had to design a new organizational 
structure and consider what competences they would need the new plant. 

Operations and R&D 

Make or buy strategy of the sub-component was evaluated. The Swedish plant 
made a list of parts that had to be made in-house and what parts were possible 
to outsource to suppliers. However, a decision was made to outsource all parts 
including those that were listed as “make in-house” in order to reduce 
investments needed. This decision made suppliers’ quality, reliability, and 
availability even more important factor to consider.  

This decision also had an impact on capacity planning and how much tools, 
equipment and workforce they would need. The plant needed to have 
capacities to manufacture the yearly planned volumes as well as being flexible 
to seasonal volume fluctuations of ±20%. This meant, making sure that the right 
tools and equipment were planned, as well as, having all the right utilities such 
as water and power. Additionally, future expansions for upcoming new products 
were considered.  

Proximity to R&D and other facilities was highlighted by the project leader and 
manager for quality. The new plant was settled in the same area where other 
plants of Company A were located. This gave an advantage for collaboration 
and performing testing and verification of new suppliers’ materials. By using the 
same quality control equipment Company A could reduce the investments. 

Ensuring product quality- Test and verification was considered before the 
decision to open the plant was made. It was important that all the processes in-
house and at suppliers would work correctly as a whole system, as one 
interviewee noted.  

Ramp up – It was considered in the project, however the desired volumes were 
never reached because the market demand changed drastically. Rejections’ 
costs were included in the ramp-up. 

4.3.2 Effects for the sending and receiving plants in Case 2 

The project leader stated that the new plant in China would increase capacities, 
redundancy and flexibility in the manufacturing footprint. Despite that the 
volumes decreased, the company would have a plant that would be able to 
respond rapidly to increased demands in the future.  
As interviewees specified, the effects of the new plant were not noticed in the 
Swedish plant because building the plant in China was a strategic decision to 
serve only the BRIC countries. No production volumes were taken from the 
Swedish plant.  

 

As stated earlier, Company B was a manufacturer of vehicles and belonged to 
the same corporation as Company A. The company had manufacturing footprint 
department which was responsible for development and optimisation of 
Company B’s manufacturing footprint. Their department was divided into global 
regions, where each region director was responsible for ensuring sufficient 
capabilities in order to meet demands in their regions’ plants. The Industrial 
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Development Directors for the APAC and America´s regions were interviewed.  
The purpose of the interviews was to find out what factors they were considering 
and evaluating, and compare it with the cases in Company A. Furthermore, to 
discover what impacts where considered and appearing in the manufacturing 
footprint after changes were made. 

4.4.1 Factors and evaluation in Case 3 

It was discovered that Company B followed the same procedures as Company 
A when evaluating and calculating manufacturing transfers. Company B was 
using the same guidelines provided by Corporation X. The main difference that 
was identified was how the financial risk assessments were performed and that 
under-utilization of plants was included as a cost.  

Company B was simulating radical scenarios regarding volumes for sales, 
exchange rates, and investments to see at what point a project would not make 
sense. This was done to make sure that they had covered the worst case 
scenarios and did not need to redo the calculations. Additionally, the director 
for the APAC region specified that it was essential for all stakeholders to agree 
on the project scope and numbers before starting calculations, and agree on all 
the risks that might occur, before evaluating the investments. 

Several years ago Company B moved certain manufacturing from a plant in 
Thailand to a new plant in Indonesia. The reallocation of manufacturing was a 
strategic decision done due to a new governmental incentive, and to keep 
competitiveness in Indonesian market. Costs that were taken into 
considerations before taking the decision were under-utilization of production 
equipment and workforce that would occur in the plant in Thailand. Redundancy 
costs for employees were included as well. 

Company B specified the make or buy strategy as one of the most important 
factors to consider. Due to governmental trade barriers it was sometimes not 
efficient to export to a country that they wanted to sell in. This forced Company 
B instead to localize manufacturing in areas where the market was important 
even if it meant dealing with low productivity and volumes. For instance, there 
was a governmental incentive in Brazil (Inovar-Auto) which gave tax incentives 
to vehicle manufactures that localized a certain amount of manufacturing 
processes in that country. However, according to Company B, localising 
manufacturing of key sub-components could mean billions of SEK in 
investments; which is not viable if the volumes forecasts in that country were 
low. This required company to review their make or buy strategy and outsource 
key components or parts to the suppliers, which was not according to the 
strategy. However, this was necessary in order for investments to be financially 
feasible and to stay in the market. Furthermore, the director for America’s region 
noted that when parts of a product were outsourced to suppliers or transferred 
to a new plant, it was very important to put all the efforts on knowledge transfer, 
otherwise it would complicate the ramp-up process and would require much 
more investments than initially planned.  

To ensure the same level of product quality in the new location, Company B 
always included testing and verification since it required investment and time 
resources.   
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5 Analysis 

In this chapter, the findings from the main case and reference cases are 
analysed regarding the fulfilment of the research aim. The research questions 
are answered in relation to theory. 

 

Different reasons for making changes in the manufacturing footprint were 
identified in all cases. The main reasons for reallocating manufacturing were to 
benefit from governmental incentives and to keep proximity to the market in 
Case 1 and Case 3. In Case 2 the reason for opening a new plant was to have 
low cost manufacturing and access to market. It was important for Corporation 
A to be present in Brazil as well as in China. This is also supported by Cheng 
et al. (2015), who states that the growth strategy and proximity to the market 
are main drivers that could have a high importance in location decision making. 
Additionally, MacCarthy and Atthirawong (2003) specify that governmental 
incentives play an important role in the manufacturing location decisions. In 
findings it was noticed that governmental incentives can have a high impact and 
in reallocation decisions. The drivers such as knowledge in a new site or lower 
labour cost that are specified by Ferdows (1997) and Galan et al. (2005)  were 
not seen as important drivers in manufacturing location decisions in the studied 
cases.  

During data collection tendencies were noticed that some of the manufacturing 
location factors were more evaluated at the strategic level by top management 
and some of the factors were evaluated at the operational level. This matches 
with Shi and Gregory (2003) statement that manufacturing footprint decisions 
such as manufacturing locations or reallocation are made by the highest level 
managers, while plant level decisions are executed by operational level 
managers. Table 5 below presents what factors were identified to be evaluated 
at strategic and operational level.  

 
Table 5: Factors considered and evaluated at strategic and operational levels. 
  
Strategic level Operational level 
Proximity to market Ramp-up 
Competition in the market Capacity 
Laws and regulations Make or buy strategy 
Governmental incentives Product quality 
Political stability Product life cycle 
Proximity to R&D and other facilities Competences and knowledge 
Unions Availability of workforce 
Economic Supply chain 
 Suppliers 
 Environment 
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5.1.1 Strategic level factors 

At the strategic level the corporate and manufacturing footprint strategies are 
included. The top managers have to consider how to optimize and reach a 
balance between risks and opportunities in the manufacturing footprint 
(Galbraith et al., 1990). This was evident in Case 1 where top management 
needed to weigh the pros and cons of securing the governmental incentive 
FINAME. 

Proximity to the market (current and anticipated) – this factor was 
mentioned extensively in the literature as being important or one of the most 
important drivers for manufacturing location decision making (Ferdows, 1997; 
MacCarthy et al., 2003; Chen et al., 2013). This was also indicated by the 
Industrial Development Directors in Case 3. They claimed that the reasons for 
opening new plants or being active in desired markets were to have capacities 
where the demand was. In Case 1 Company A already had established the 
plant close to the market, instead, the objective was to keep the current market 
by securing FINAME. Additionally, by staying in the market they were 
considering the market growth potential in the future that is supported by Yang 
and Lee (1997) and specified as qualitative factor to consider. In Case 2 the 
goal was the proximity to the market that would allow a rapid response to 
demands and low cost of the product due to shorter transportation distances. 
Following Ferdows (1997) research and the empirical findings, proximity to the 
market factor is assigned to strategic level decision making.   

Competition in the market/ competitors –the factor was mostly mentioned 
by higher level managers that were involved in the decision making. The 
localization of sub-components to the Brazilian plant and intention to keep 
FINAME would allow Company A to compete in the market by offering low 
interest rates for their customers. In Case 2, another reason for opening the 
plant in the new location was low cost product that would allow competing in 
the local market. This is supported by Yang and Lee (1997) that locating 
manufacturing in foreign countries companies gain potential competitive 
advantage in a more international market.   

Laws and regulations – are specified by the literature as an important factor 
to consider in manufacturing location decisions (Dubois et al., 1993; Ferdows 
1997; Christodoulou et al., 2007). One interviewee in Case 1 stated that this 
factor was probably considered higher up in the corporation. In Case 2 law and 
regulations were not seen as critical to consider, because Company A already 
had a manufacturing site in China and a good understanding of the laws and 
regulations in the country. One concern that was expressed in Case 2 was the 
protection of patents for the parts of the sub-components that was outsourced 
to suppliers. This is in line with MacCarthy and Atthirawong (2003) who state 
that the protection of patents is becoming more important in new location 
decisions. Overall, it seems that this factor is more relevant when companies 
have no prior activities in the host countries and does not show the same 
importance when it comes to reallocation. 

Governmental incentives – This factor was highlighted extensively in Case 1 
and Case 3 as being the most important factor and driver for manufacturing 
reallocation. This was also specified as one of the most critical motivators for 
companies localizing manufacturing abroad in MacCarthy and Atthirawong 
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(2003) research. Additionally, companies can benefit from different incentives 
in host countries (Galan et al., 2007). In Case 1 the importance was the 
FINAME incentive. Following Dubious et al. (1993) research, the governmental 
incentives of host countries can hide other factors that can be even more 
important in the decision making. In this case the hidden factor could be the 
exchange rate that was decreasing in Brazil and triggering changes of the 
FINAME value. Even during the project execution in Case 1 the currency value 
was decreasing further which was not considered in the decision making.  

Political stability – At the time of conducting the data collection in Case 1 
Brazil was facing political instabilities and corruption scandals in the country. 
James et al. (1994) specify that political factors could have an effect on 
company operations in host country. In contrast, this factor was not specified 
as important to consider on the operational level. The project leader in Brazil 
claimed that political stability factor would not have a major impact on 
manufacturing reallocation. In Case 2 this factor was assumed as not being 
something that they needed to consider looking back. In MacCarthy and 
Atthirawong (2003) research, political stability factor was ranked as a lower 
importance factor for manufacturing location decisions. Considering the 
collected data, the political stability factor seems not to be considered as a 
critical factor in manufacturing reallocation decisions.  

Proximity to R&D and other facilities - are specified as an important factor to 
consider in the literature (Dubois et al., 1993; Bolisani and Scarso, 1996). 
However, this factor was not considered as important in Case 1 because the 
receiving plant was already operating and manufacturing similar products. In 
Case 2 the company gained some advantages by implementing the plant in the 
same campus where Corporation X was operating. This enabled them to share 
resources such as testing and verification equipment. This factor is one of the 
primary factors that are considered in the strategic level. 

Unions – this factor was highlighted as important to consider for the higher 
managers in Case 1. Due to long negations with the Swedish unions, the project 
was started later. The importance to consider the labour unions when searching 
for new manufacturing locations, is specified by Yang and Lee (1997), and 
MacCarthy and Atthirawong (2003). However, unions should be considered 
when reallocating manufacturing since it can have impact on workforce due to 
reducing manufacturing volumes at the sending plant. 

Economic factors – were considered as one of the most important factor that 
had the impact on the decision making in all three cases. Ferrdows (1997) 
stated that the importance level of economic factors in manufacturing location 
decisions shows for which role the new site is assigned.  However, Cheng et 
al. (2015) noticed that economic factors do not show the whole picture of the 
situation. In studied cases the economic factors provided information for the 
headquarters of how beneficial it was to make changes in the manufacturing 
footprint, such a reallocating manufacturing to another plant. The economic 
calculations were provided by operational level representatives. Factors that 
were considered through all the cases were primarily what the costs for the 
product in the new location would be; cash flow; profitability, financial risks. 
These economic figures show what the attractiveness of the project is. 
Additionally, the cash flow provided the understanding how the project would 



Analysis 

40 

impact the company’s liquidity. However, in Case 1 and Case 2 it was noticed 
that sometimes the decision not only relied solely on financial figures, the 
corporate and manufacturing footprint strategy also played an important role.  

5.1.2 Operational level factors 

Ramp-up – This factor was not included in the investment request for 
headquarters in Case 1. However, during interviews it was noted that it is an 
important factor to include in the decision making. This is also supported in 
Case 2 where the ramp-up costs were calculated and generated 3% of the total 
investments for opening the new plant. Unfortunately, almost two years after 
start of production (SoP) the planned volumes were still not reached and were 
90% lower than forecasted. It was not clear if it would be reached in the near 
future. Additionally, in Case 3 it was specified that Company B considers ramp-
up and ramp-down costs. Ramp-down costs are associated with the sending 
plant when volumes are moved to another manufacturing location without being 
replaced with new volumes.  Reflecting on the findings in the case studies and 
comparing literature, the ramp-up and ramp-down factor seems to be an 
important factor to include in the decision making.  Christodoulou et al. (2007) 
notes that cost associated with any major changes in the manufacturing 
footprint would include ramp-up and ramp-down production costs. These costs 
have direct impact on company’s cash flow perspective according to Eberhard 
et al. (2008) since money are spent for handling these issues. 

Capacity – is the evaluation of abilities that the receiving plant has and should 
have in order to produce new products. This could lead to investments and 
planning of equipment, tools, workforce, environment of physical space, 
buildings, cycle times, line layouts, and utilization. In all three cases these 
variables were considered in the decision making since all these costs relate to 
investments and have a great impact on company’s cash flow. Furthermore, 
these costs were noted by Christodoulou et al. (2007) as one of the most 
important factor to assess. According to Goetschalckx et al. (2002) the 
considerations of capacity also have to reflect the seasonal demand 
fluctuations. However, the evaluation of seasonal demand fluctuations was not 
included in Case 1. The capacities calculations were performed by dividing 
yearly volumes equally to each month. The findings in all cases support that the 
capacity evaluation is important when opening a new plant or reallocating 
manufacturing. 

Make or buy strategy – it appeared that in Case 1, Swedish plant needed to 
review the make or buy strategy in order to increase the level of localized 
manufacturing content in Brazil.  Furthermore, in Case 2 the make or buy 
strategy was neglected due to the need of reducing investment costs for in-
house manufacturing. According to Christodoulou et al. (2007), outsourcing to 
suppliers can reduce costs but increase risks of losing quality of the parts. This 
was noted in Case 2 when the project leader for quality had to deal with quality 
issues of parts that were supplied by new suppliers. In Case 3 the make or buy 
strategy was also mentioned as important factor for decision making, but 
sometimes the host countries environment forced them to revaluate the make 
or buy strategy. In overall, this factor is specified as important factor to consider 
in location decision making but when the decision is taken it usually goes 
against the make or buy strategy. Different make or buy strategies in different 
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plants rises new problems such as ability to support and coordinate plants and 
their activities. Additionally, this increases risks in losing core competences by 
outsourcing strategic parts and processes to suppliers as mentioned by some 
interviewees in Case 1 and Case 3. In the long run suppliers could use 
companies’ core knowledge and use it by becoming new competitors in the 
market. This is also supported by Ferdows (2009). 

Product quality – The majority of interviewees expressed their concerns about 
this issue. The objective was to ensure the same level of quality of sub-
components in the receiving plant. In Case 1 in order to ensure product quality 
the sending plant had to plan the transfer of knowledge, to ensure that same 
quality of new suppliers was met by supporting and evaluating them. Test and 
verification of new supplied parts was made. However, test and verification 
costs were not included in the investment request in Case 1. It was returned 
back after recommendations of the sending plant after the project had started. 
This led to additional cost in the investments. In general, product quality factor 
is affected by many other variables such as knowledge transfer to the receiving 
plant as well as to suppliers etc. 

Product life cycle – concerns about in what phase the product was and what 
changes were planned for the future in the design, were considered in Case 1 
before initiating the investigation of the manufacturing reallocation. The sub-
component was in a mature phase. This is supported by Yang and Lee (1997) 
and Dubois et al. (1993) that most likely a product introduction would start in 
the plant which is close to R&D and then the product would be transferred to 
the plant which is close to the market. However, Case 2 showed that it is not a 
rule. A product can actually be transferred to a new plant when it is in the 
introduction or growth phases. This is in accordance with Bruch et al. (2012). 

In all three cases it was noted that it is an important factor to consider. The life 
cycle phase of the product that is transferred could impact the efforts needed 
for knowledge transfer and process optimization in new locations. If there were 
plans for changes of the transferred product, the company would need to 
consider when the changes would come and it would require additional future 
investments for all plants where the same product is manufactured.    

Competences and knowledge – this factor includes the competences and 
knowledge of the receiving plant’s workforce and new suppliers. Cheng et al. 
(2015), and Vereecke and Van Dierdonk (2002) specify, that competence and 
knowledge could be one of the drivers to move the manufacturing overseas. 
However, in the analysed cases this was not found. The concern was instead 
to ensure that the same level of knowledge and competences was achieved in 
the receiving or new plants in order to manufacture new products and meet 
quality requirements. One of the Industrial Development Directors in Case 3 
noted that knowledge transfer is a crucial factor to consider. Since, it has a high 
impact on product quality and investment costs.  

Availability of work force – in Case 1 this factor was not considered because 
the Brazilian plant was already manufacturing similar sub-components. The 
second reason was that the reallocated volumes were low and there was no 
need for additional work force. In Case 2 the plant was built in a development 
zone, where the company was offered help in finding available workers if they 
had problems in finding it. Availability of workforce as an important factor to 
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consider in location decision is stated in Goetschalckx et al. (2002); MacCarthy 
et al. (2003); and Dubois et al. (1993). Despite that this factor was not included 
in the manufacturing reallocation in Case 1, it is still relevant if the transferred 
product is not similar to what they usually manufacture or if volumes would be 
higher.   

Supply chain – This factor is specified as an important factor by Dubois et al. 
(1993), Yang and Lee (1997), Chen et al. (2013), but data collection in Case 1 
did not show the high importance. This could be explained that the Brazilian 
plant was already operating for some years and had established their supply 
chain base. This finding is also supported by Bruch et al. (2012) research. The 
supply chain issue was left to be handled by the receiving plants purchasing 
department. However, it might be important to consider the supply chain by 
involving both sides because the supply chain cost could have a direct impact 
on standard product cost. Furthermore, the sending plant would need to support 
the receiving plant by supplying parts before and during ramp-up period that 
would require detail planning and could have an impact on costs. 

Suppliers – the scholars specify suppliers’ proximity, availability, quality, and 
reliability. Yang and Lee (1997) specify proximity to suppliers as a critical factor 
to consider in manufacturing location decisions. However, proximity to suppliers 
was not considered in Case 1, since, it was not clear which suppliers would fulfil 
quality and reliability requirements and which were available according to these 
requirements. All these issues were not considered before taking the decision 
to reallocate the manufacturing of sub-components.  In all cases it was noted 
that the suppliers’ quality and reliability is an important factor to consider. This 
is also supported by Geotschalckx et al. (2002) that quality of suppliers has a 
great impact on the final product quality. In Case 1 it was assumed that 
suppliers would meet the quality requirements and the issue was left to be 
handled after the decision was taken to reallocate the manufacturing of sub-
components. Additionally, in Case 1 the project leader was mentioning that after 
the decision was taken they faced difficulties with suppliers’ reliability and 
materials quality for some parts. In general, the investigation of suppliers before 
making location decision could be time and resource demanding. However, this 
could improve the support for decision making and reduce risks and 
unexpected costs during the project. 

Environment – The environmental effects were included in all three cases in 
the decision making. The concern was if the reallocation would have any 
environmental effects. In Case 1 this factor was left to be handled by the 
receiving plant, where the task was to take care of wastes according to local 
environmental regulations. Additionally, this factor was not specified as critical 
factor in reallocation decision making. This is supported by MacCarthy and 
Atthirawong (2003) that this factor is important and depends on the company’s 
goals and strategy. However, it should be considered and followed to prevent 
unexpected costs in the future and secure the company`s image. A reallocation 
could also have a positive impact as the need for transportation might decrease 
as it was noted in Case 2 because the new plant is close to the market. 
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As it was noticed in all three cases that were analysed, the data collection for 
decision support were based on assumptions or evaluating historical data of 
company’s records. Also, the confidentiality requirements in each case limited 
the involvement of people that held necessary competences. This in turn 
affected accuracy of some factors. The level of precision in evaluating each 
factor had an impact on the overall quality of the Investment requests. 
Additionally, it was noticed that the lack of cooperation between the sending 
and receiving plants affected the quality of support for the decision making. The 
sending and receiving plants had different opinions on some factors such as 
test and verification, volumes and investments needed in Case 1. 

The factors that were considered at strategic level were based more on 
qualitative nature. Only one factor that was based on facts and costs were 
economic factors that were provided by the operational level. The qualitative 
factors evaluation in the manufacturing reallocation decision were based on 
assumption and believes, for instance, proximity to the market played an 
important role, but more in depth analysis of this factor was not performed. 
Furthermore, many factors were left to be handled by the operational level after 
the decision was taken which caused problems in meeting time line of the 
project and amount of investments. 

In Case 1 and Case 2 the make or buy list was reviewed by the operational 
level in order to identify what investments would be needed in the new location. 
These evaluations and estimation were based on a qualitative nature, but the 
outcome of the evaluations would end up in economic figures. For instance, if 
the sub-component’s part was recognised as strategic, the company would 
need to consider where this strategic part would be manufactured. If it would 
be manufactured in the sending plant, then there would be a need to rearrange 
internal logistics. If it was decided that the strategic part should be made in the 
new location, then there would be a need to calculate the investments needed 
such as equipment, training and other expenses in the new location. In the 
studied cases sometimes the strategic parts were outsourced to local suppliers. 
Qualitative evaluations would then be used for estimating any potential 
suppliers’ issues. Based on assumptions of potential suppliers, the costs for 
training and investments such as vendor tooling would be evaluated before 
taking manufacturing location decision.  

Costs associated with ensuring product quality were investments related with 
testing and verification of the product. This meant planning for time and 
resources for test benches. This cost was not included in Case 1 before taking 
the decision as mentioned previously. The test and verification stage was 
removed by the receiving plant despite that it was seen as crucial by the 
sending plant. It was however put back later in the project. The cost for test and 
verification was included as a onetime expense in project investments.  

Product life cycle was estimated by evaluating in which phase of the life cycle 
the product was. These estimations were performed by product planning 
department and were based on qualitative nature. This could be explained as 
an input for operational level if any further investments would be needed.  
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Ramp-up of the receiving plant requires a variety of onetime expenses. 
According to Eberhard et al. (2008) ramp-up expenses need to be examined 
carefully and if the process is planned well it could lead to significant savings. 
Additionally, they state that ramp-up costs have a direct impact on companies’ 
liquidity and other costs such as underutilization or required duplication of other 
plants. The ramp-up costs of the production was not evaluated in Case 1. In 
Case 2 the evaluation was based on monetary value in project investments 
where the cost for rejections was included and generated 3% of total 
investments. However, Eberhard et al. (2008) state that the ramp-up cost could 
reach up to 20% of total investments of a project.  Additionally, they suggest to 
include safety stock, costs of expatriates, expenses on transportation and 
assembly of new equipment, insurance, rejections, and training costs of new 
staff that could generate 25% of ramp-up cost. However, some of these 
expenses were included in other costs in Case 1 and Case 2 and some of these 
variables might not be applicable in certain cases. Additionally, companies 
should be aware that unexpected issues such as delays and quality problems 
could postpone a ramp-up up to 14 months (Eberhard et al., 2008). 

Capacity evaluation was mostly related with the investments needed in the new 
location for equipment, tools and training of people. These calculations were 
made relying on forecasted volumes. However, all the attention was on the 
receiving plant’s capacities. According to Bellgran et al. (2013) the changes 
often are made without considering the impact on operations. In Case 1 cost 
associated with underutilization of the sending plant were not included in the 
calculations, as they were in Case 3. Missing this aspect could generate 
additional costs. For instance, if the sending plant would need to reduce the 
workforce they would need to pay leaving payments. Considering 
underutilization of production equipment in the sending plant there is a need to 
plan how the underutilization will be handled and what resources it would 
require. 

The yearly volumes were assumed to be constant during each month and were 
used in capacity calculations in Case 1. However, in the workshop it was found 
that volumes can change due to the seasonal fluctuations. This means that 
when designing the layouts and investing in equipment, it is important to 
consider that the capacity of the receiving plant must be able to handle high 
volumes during seasonal fluctuations and not only the mean volumes during 
the year. 

Competences and knowledge factor in Case 1 and Case 2 was evaluated 
based on previous experiences. According to Yang and Lee (1997), Ferdows 
(1997) this factor is assigned as a qualitative factor. However, the evaluation of 
competences and knowledge in the receiving plant were expressed in monetary 
value. This monetary value included training and support needed in the new 
location. The accuracy of these estimations was dependent on the managers’ 
experience and close collaboration with the receiving plant. For instance, the 
receiving plant’s managers were invited to the sending plant.  Additionally in 
Case 1, the project investment for the receiving plant support was calculated 
only for the duration of the project, i.e. until start of production. However, in 
practice support does not end on the day when manufacturing is started in the 
new location. Slepniov and Waehrens (2015) noticed that additional costs 
associated with support and documentation after the manufacturing transfer 
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could occur. It was noted that the sending plant in Case 1 was aware of these 
expenses; however, they would include these costs into their daily operational 
expenses. The amount of costs that support would generate after the 
manufacturing reallocation was not considered before the decision to reallocate 
manufacturing. 

The evaluation of suppliers and supply chain in Case 1 was based on 
assumptions that it would be possible to find local suppliers that met quality, 
reliability and availability requirements. The evaluation of these factors was 
limited due to a low involvement of people with necessary skills because of 
confidentiality requirements. However, Bruch et al. (2012) states that the 
evaluation of sourcing and purchasing base before making the location decision 
would make the investments more sustainable and increase quality. The supply 
chain considerations would have an impact on freight and transportation costs. 
Suppliers’ evaluation in the early stage could improve the precision on material 
cost, suppliers’ training cost or any costs related with the quality of suppliers. 
This is supported by Bruch et al. (2012) who claim that companies that do not 
consider this factor could face higher logistic costs, poor quality, and longer 
lead times. Additionally, the quality of this factor’s evaluation is time and 
resource consuming, and should be taken in to account. 

The environmental factor was not included in economic calculations. The 
estimation of this factor required knowledge about local environmental 
regulations and was left to be handled by the receiving plant. 

Economic factors that were calculated were based on estimations of the 
above explained factors. These factors had an impact on investment, cash flow, 
profitability and standard product cost. The calculations were performed 
according to existing economic guidelines. However, the calculations could be 
more accurate by exploring some areas more in depth, but the time pressure of 
speeding up the project and the confidentiality issues could have limited this. 

Financial risks in Case 1 was performed and consisted of volumes and 
exchange rate fluctuations. The financial risks analysis of volumes was 
performed by manipulating the variables by ±20% according to Corporation X 
guidelines. However, the experience from Case 2 showed that it would be 
beneficial to calculate risks by using radical scenarios such as up to ±70-90%. 
Additionally, Company B were evaluating at what point the investments were 
not financially beneficial. 

Calculations of the risks for exchange rates were done by taking the standard 
rates that were provided by Corporation X, and the manipulating them by ±20%. 
However, during the Case 1 project the Brazilian currency lost value drastically 
against the US dollar that was not shown in the risk analysis.  MacCarthy and 
Atthirawong (2003) stated that companies should consider exchange rates as 
more important since it has a direct impact on international operations. It seems 
that this factor requires more attention and by using standard rates some risks 
could be overlooked. In Case 1 this factor became even more important since 
it had a direct impact on FINAME, and thus the scope of the localization. 
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Another effect concerning the costs was noted in the sending plant was that 
some of the suppliers might increase the cost for materials due to a lower 
demand from the sending plant. 

 

As mentioned in the findings, the Swedish plant in Case 1 would need to 
outsource some strategic parts, also in Case 2 the decision was not to follow 
the make or buy strategy. This could be seen as a threat by losing strategic 
competences, expertise and knowledge in the company. The statement is 
supported by Ferdows (2009), who specified that production know-how is 
dynamic and that those who do more learn more and if they focus on improving 
the processes they develop deep expertise. Additionally, it is believed that in 
Case 1 and Case 2 the manufacturing and knowledge transfers would allow the 
receiving plants to develop their own competences and knowledge of product 
manufacturing and in the same time increase flexibility in the manufacturing 
footprint. However, by deviating from the make or buy strategy increases efforts 
needed in coordination of the manufacturing footprint and can cause additional 
costs in the future.  

As it was explained in the previous sub-chapters, in Case 1 and Case 2 by 
outsourcing strategic parts the sending plant would need to transfer their 
knowledge to suppliers. This could increase the dependability on suppliers as 
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it was stated by Ferdows (2009). Also, in Case 1 Company A would have two 
different suppliers for the same parts that would increase efforts on product 
traceability in the aftermarket for sourcing and purchasing department.  

It seemed as the decision to reallocate manufacturing merely on benefitting 
from governmental incentives, can have impacts on the short and the long term 
perspective. Decisions need to be made with the people who hold the right 
competences and skills to make sure the entire outcome is captured and to 
have a strategy for the future of the sending plant. According to Ferdows (2009), 
transfer of manufacturing put more pressure on existing plants to justify their 
new investments, manufacturing quotas and allocation, and, finally, existence. 

 

After analysing the literature and all the three cases it is clear that factors that 
are considered when opening new plants are still relevant when considering 
manufacturing reallocating between existing plants. It was noticed that the 
strategic level focuses more on qualitative factors and the operational level on 
the combination of qualitative and quantitative factors in manufacturing 
reallocation decisions. Furthermore, the focus in the decision making is placed 
on the receiving plant by overlooking the effects on sending plant, 
manufacturing footprint and long term strategy. In order to improve 
manufacturing reallocation decision making there is a need to include 
operational level factors into the decision making process and also close 
collaboration between stakeholders. Figure 11 presents a conceptual 
framework that can be used as a guideline in performing manufacturing 
reallocation decisions. The conceptual framework was developed by combining 
the empirical findings and literature analysis. It is recommended that both the 
receiving and sending plants follow this framework together in order to gather 
more accurate data before a decision to reallocate is made.  

Every reallocation is triggered by different drivers such as governmental 
incentives, proximity to the market etc. Sometimes these drivers could raise 
risks for not following global strategies. The first aspect that needs to be in order 
is the alignment between the corporate and operational strategies during the 
reallocation activities. The evaluations of other factors must be done by 
following these strategies. This is illustrated as a frame holding the conceptual 
framework together. Six squares on the left illustrate the factors that need to be 
considered. It is important to involve people who hold the needed competences 
when evaluating these factors, as exemplified under responsibilities. Examples 
of costs associated with these factors are also presented. Detail analysis and 
costs evaluations of these factors will in turn end up in different expenditures 
that would improve the economic factor calculations. For instance, the factor 
competences and knowledge should include support from the sending plant 
after start of production (SoP) in order not to hide it in normal operational costs. 
Any costs associated with ramp-up of the receiving plant should be included. 
Furthermore, costs associated with handling the underutilization at the sending 
plan such as moving equipment or costs for underutilized labour should be 
included into cash flow calculations.   

Sensitivity analysis should preferably be done on these economic factors 
looking at exchange rates according to company standards, historical or up to 
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date values depending on the state of the host country. Volume fluctuations 
according to standards or worst case scenarios should also be done in order to 
be aware of any possible risks. Finally, risk evaluation should be performed on 
each factor depending on the situation in the receiving plants country. 

 

Figure 11: Conceptual framework for manufacturing reallocation decision support 
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6 Discussion and conclusions 

In this chapter the method is discussed regarding how well it helped in fulfilling 
the research aim. Secondly, the findings are discussed relating with the 
literature. Finally, the chapter is closed by conclusions and future research 
proposals.  

 

During the literature review it was noticed that manufacturing reallocation was 
not discussed extensively in the research area i.e. moving manufacturing 
between existing plants. This created a great opportunity to study and explore 
this occurrence more in depth. Furthermore, the manufacturing reallocation 
project in Case 1 that was defined as a main case provided an opportunity to 
analyse what critical factors are considered in manufacturing reallocation 
decisions in practice. From the begging this master thesis aimed to develop 
new theory and fulfil the gap that was identified in the research area. 

The choice of research design allowed to conduct a more explorative and 
iterative way of collecting data. The research design let to collect a great 
amount of data through three cases and literature review without constrains that 
could arise from structural research designs. The choice of several data 
collection techniques such as interviews, document analysis, workshop, 
observations, and literature review helped to reach data triangulation and thus 
increased the construct validity. The external validity can be expected as high 
for other manufacturing companies which operate globally. Overall it was 
beneficial to have an iterative research design which provided the flexibility to 
adjust to new needs or discoveries. 

Representative people that were involved in manufacturing reallocation 
decisions were chosen for the semi-structured interviews. The interviews in 
Case 1 allowed collecting data that was up to date. Documents analysis and 
observations strengthened and expanded the findings from Case 1. The 
weakness that was noticed in Case 2 was that the manufacturing location 
decision was taken several years ago and some of the interviewees could not 
remember details. However, the document analysis and discussions with 
responsible people in Company A helped to strengthen the findings in Case 2. 
Case 3 helped to confirm the findings from previous cases. It is believed that 
the choice of these methods increased the internal validity.  

Considering that the main Case 1 was related with manufacturing reallocation 
and Case 2 with opening a new plant, the internal validity could be increased if 
Case 2 also would have been concerned with manufacturing reallocation. 
However, no major deviations were noticed and similar factors were 
considered. Case 2 required more attention to distinguish which factors were 
related only with new location, and eliminate them. Additionally, Case 3 
supported findings by focusing more on manufacturing reallocation factors. 

FINAME was noticed as a major driver and factor that could have influenced 
the findings in Case 1. However, the analysis was made by trying to have 
objective attitude on data evaluation.  

Considering the transparency of the techniques being used in the research, 
would allow for others to repeat the research and increase the reliability. 
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More accurate data concerning sourcing and purchasing could have been 
collected if an investigation would have been done directly with the people in 
the supply chain and purchasing department. It was assumed that managers 
and project leaders already had general knowledge concerning the areas of 
supply chain and purchasing, which would be sufficient for the analysis. Due to 
the time constraints and scope of the research, it was decided not to investigate 
it directly.  

In conclusion, the choice of method and methodological techniques helped to 
answer the three research questions and to fulfil the research aim. 

 

The critical factors for manufacturing reallocation were divided into operational 
and strategic level factors. However, most of the factors that were defined as 
strategic level factors were not calculated and are based more on assumptions 
and intuition than on facts. This can be due to the difficulty in quantifying 
qualitative factors identified by Yang and Lee (1997) such as proximity to the 
market. Furthermore, Yang and Lee (1997) state, that qualitative factors usually 
are the primary concerns in manufacturing reallocation decisions. The factor 
proximity to the market in Case 1 was specified as one of the most important in 
the decision making for top management. However, it can be debated how 
important it is if there is no way of evaluating it, and what the real costs 
associated with being close to the market are. A conflict that was noticed in the 
studied cases was that the company defined the market as important and had 
high expectations for the future demand, but it was not willing to invest. This 
might show some uncertainties for the future and increases the necessity of 
evaluating how important the proximity to market really is. If the market is 
defined as important for the future, a company could start investing in the plant 
and benefit by securing the make or buy strategy. In that case the receiving 
plant would have possibilities to develop competences in manufacturing and 
when the demand would increase the plant would be prepared. 

The quantitative factor that was considered in the strategic level was economic 
factors when making the reallocation decision. The calculations were however 
done by the operational personnel and by each site. This can cause that the 
calculations are manipulated and create possibilities to provide subjective data. 
In addition, some data can be missed that the other side possess knowledge 
about. In order to create accurate numbers for decision making, both plants 
involved in a reallocation project must work together to find the best solutions. 
There is always a chance that there might appear conflicts between them that 
hinder sharing of knowledge which need to be overcome and controlled by 
objective manager from headquarters. Further, following Ferdows (2009) the 
cost calculations are impressive in supporting the decision making, however, if 
all attention is put on costs the company risks losing attention on the larger 
picture and long term strategy.  

It seems that when the request to do the investigation for reallocation, the 
decision to reallocate is already made by higher management. The purpose of 
the investigation is to see the costs of different alternatives. The alternative that 
seems to be the best alternative when making the reallocation decision might 
in the long run however have severe consequences. A detailed investigation 
about the consequences that the selection of this alternative actually implies is 
often ignored such as the impact of deviating from the make or buy strategy in 
the cases. By seeking the most financially beneficial choice and trying to adjust 
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to each country’s environment such as laws and governmental incentives, the 
company can break its own global strategy. This could result in deviations of 
strategies for each plant in the manufacturing footprint. The deviation of 
strategies minimizes the possibilities for synergies between plants in the 
manufacturing footprint. If the strategy is different and adjusted for each plant it 
creates difficulties in following up decisions in the long run. For instance, the 
comparison of different plants becomes unequal because some of the plants 
are following the make or buy strategy and have high fixed costs due to high 
investments, while other plants do not follow the make or buy strategy and have 
lower fixed costs. 

Furthermore, a decision of outsourcing strategic parts to suppliers can 
introduce risks such as losing key competences that can be important for future 
NPD projects, or in the worst case core competences might be spread to 
competitors. This is supported by Ferdows (2009) who states that in the long 
run suppliers might turn to competitors. This can in the future introduce further 
costs which are not visible at the time of making the manufacturing reallocation 
decision. 

Case 2 showed that the forecasts on future volumes are crucial since it has a 
great impact on investments planned. The practice showed that the forecasts 
on volumes can be attractive before making the decision, but when the new 
plant is set or reallocation is made the reality shows totally different numbers. 
This requires additional attention and sensitivity analysis in order to avoid 
possible financial damages. The importance of accurate volume forecasts are 
supported by Bruch et al. (2014). 

In order to improve support for reallocation decisions it is important to include 
the operational level factors into decision making since it can hinder additional 
costs that can appear during project execution phase or later. Additionally, it is 
crucial to include people from the operational level early in the decision making 
process to identify any potential risks that might come up later, that is also 
supported by Bruch, (2014). For instance, the evaluation of suppliers before a 
decision is made could prevent supplier quality issues. According to 
Christodoulou et al. (2007) the expectations for lower cost of materials does not 
ensure the same quality requirements that in turn could generate additional 
costs.  This requires that adequate time should be given in order to make 
accurate data collection and evaluation of effects before a decision is made to 
reallocate manufacturing.  

Looking back to the decision that were made to open a new plant or to 
reallocate manufacturing raises the question if it would have been more 
beneficial to evaluate the current capacities of existing plants in more detail 
before making the decision in order to have full utilisation of these plants. This 
is supported by Vos (1991) as one of the alternatives before making 
manufacturing location or reallocation decisions. 
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The framework could be applied in industrial manufacturing companies that 
manufacture complex products and have a global network of several 
manufacturing plants. The framework is valid for companies that consider 
reallocating manufacturing to other plants in their existing manufacturing 
footprint.   
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8 Appendices 

 
Appendix 1: Interview guides 
 
Case 1: 

Overall about the decision process in the manufacturing reallocation: 
1. Describe what the decision process looked like (scope, how was the decision 

taken, where did the decision come from?).  
Respondents working task and role in the decision process: 

2. What role did you have in the process of making decision for this project?  
3. Is there any aspect/ person/ information/ resource/ knowledge which have been 

especially important for your work in the decision process? 
4. How did you communicate the changes to the plants? Do you have any 

standardised ways of communication?  
Especially important/ decisive factors in the decision making process:  

5. What basic factors were evaluated when taking the decision? (What 
parameters, why these parameters) 

6. What information was necessary to handle each individual factor? 
7. Was there anything you were missing or needed more in the decision process? 
8. Did you consider impacts or effects on the sending and receiving plants before 

making the decision to reallocate the production? (What was considered?) 

Deviations during project progress: 
9. How much of your working time have you been active or followed the project 

during project progress? What phases?  
10. What factors/ prerequisites have changed during the project? 
11. What factors have appeared during the reallocation project (that have not been 

considered in the decision)? 
Follow up of the decision process (follow up of the specified factors): 

12. Will the decision after project completion be evaluated (if yes, what factors will 
be applied, how will the process look like and who will be responsible?) 

13. Has a risk management been performed for this project?  

Transfer and re-use of experience: 
14. Have you been involved in similar decisions earlier (if yes, describe what and 

how experience from earlier decisions are transferred)? 
15. Could things be done different, in a better way, with respect to re-use of 

experience from earlier decisions? 
Closing questions: 

16. Which has been the largest obstacle during the preparation of basic data for 
the decision making? Which circumstances has made the decision process 
more difficult? 

 
 
 
 
 
 

Case 2: 

Overall about the decision process in the China’s project: 
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1. Describe what the decision process for China’s project looked like (scope, 
how was the decision taken, where did the decision come from, how it 
started, how the process looked like, why it was initiated?).  

Respondents working task and role in the decision process: 
2. What role did you have in the process of making decision for this project?  
3. Is there any aspect/ person/ information/ resource/ knowledge which have 

been especially important for your work in the decision process? 
Especially important/ decisive factors in the decision process for the China’s 
project: 

4. What basic factors were evaluated when taking the decision to open the 
plant? (What parameters, why these parameters) (Quantitative and 
qualitative). 

5. What information was necessary to handle each individual factor? 
6. Was there anything you were missing or needed more in the decision 

process? 
7. What risks were evaluated? 

Deviations during project progress: 
8. How much of your working time have you been active or followed the project 

during project progress? What phases?  
9. What factors/ prerequisites have changed during the project (what was 

evaluated at the beginning, changed in the end or in the process)? 
10. What factors have appeared during the relocation project (that have not 

been considered in the decision)? 
Follow up of the decision process (follow up of the specified factors): 

11. Was the decision evaluated after project completion (if yes, what factors 
was applied, how did the process look like and who was responsible?) 

Transfer and re-use of experience: 
12. Have you been involved in similar decisions earlier (if yes, describe what 

and how experience from earlier decisions are transferred)? 
13. Could things be done different, in a better way, with respect to re-use of 

experience from earlier decisions? 
14. What were the biggest lessons for you working in this project and others? 

Closing questions: 
15. Which has been the largest obstacle during the preparation of basic data 

for the decision making? Which circumstances has made the decision 
process more difficult? 
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BC EC Total 1 2 3 4 5 6 Total I II Total

Capital expenditures 1 1 2 1 1 1 1 1 5 0

Project expenses (onetime expenses) 1 1 2 1 1 1 1 4 1 1

Material cost 1 1 1 1 1 1 1 5 0

Labour cost 1 1 2 1 1 1 1 1 5 0

Utilities 1 1 1 1 2 0

Freight cost 1 1 1 1 1 3 0

Packaging 1 1 1 1 2 1 1

Taxation and incentives (FINAME) 1 1 2 1 1 1 1 1 1 6 1 1

Inventory cost 1 1 2 1 1 2 0

NPV 1 1 2 1 1 2 0

IRR, MIRR 1 1 2 1 1 2 0

Payback 1 1 2 1 1 1 3 0

Market size (volumes) 1 1 2 1 1 1 1 1 1 6 1 1

Exchange rate 1 1 2 1 1 2 1 1

Product standartdcost 1 1 2 1 1 1 1 1 5 0

Variable cost 1 1 2 1 1 1 3 0

Fixed cost 1 1 1 1 1 3 0

Proximity to market (current and anticipated) 0 1 1 1 1 4 0

Competition in the market/competitors 1 1 1 1 2 0

Supply Chain 0 1 1 2 1 1 2

Suppliers 0 1 1 1 3 1 1 2

Competence and knowledge 0 1 1 1 3 1 1 2

Make or buy decisions 0 1 1 1 3 1 1

Ensuring product quality 0 1 1 1 3 1 1 2

Product life cycle 0 1 1 0

Capacity 1 1 2 1 1 1 3 0

Human and environment 1 1 0 0

Economic

Interviews

Sustainability

Operations and R&D

Sourcing and purchasing

Human Resources

Market and sales

Financial risks

Profitability

Cash flow

Observations
Factors/Sources

Documents
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Appendix 3:                Factors considered in Company A Case 2 
 

1 2 3 Total BC EC Total

Economic 

Capital expenditures 1 1 1 3 1 1 8

Project expenses (onetime expense) 1 1 2 1 1 6

Material cost 1 1 1 1 4

Labour cost 0 1 1 2

Utilities 1 1 2 1 1 6

Freight cost 1 1 1 1 4

Packaging 0 1 1 2

Taxation and incentives 0 1 1 2

Inventory cost 0 1 1 2

NPV 0 1 1 2

IRR, MIRR 0 1 1 2

Payback 0 1 1 2

Market size (volumes) 1 1 1 3 1 1 2

Exchange rate 1 1 1 1 2

Product standard cost 1 1 2 1 1 2

Proximity to market 1 1 1 3 1 1

Laws and regulations 1 1 0

Supply Chain 1 1 1 1

Suppliers 1 1 2 1 1

Competence and knowledge 1 1 1 3 1 1 2

Availability of workforce 1 1 0

Make or buy decisions 1 1 1 3 1 1 2

Ensuring product quality 1 1 2 1 1 2

Proximity to R&D or other company facilities 1 1 2 1 1

Ramp-up (start-up) 1 1 2 1 1 2

Capacity 1 1 1 3 1 1 2

Human and environment 0 1 1

Core competences, depth of engagement (DoE) 1 1 0

Human Resources

Operations and R&D

Sustainability

Documents

Corporate/ MF Strategy

Cash flow

Profitability

Financial risks

Market and sales

Government and laws

Sourcing and purchasing

Factors/Sources
Interviews


